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AHOTANIIA

BunyckHa Marictepchbka poOOTa MNpUCBSYEHA KOMILIEKCHOMY JOCIIIKEHHIO
TEXHOJOr1 OypiHHS CBEpPIJIOBUH Y CHEHU(PIYHUX TEOJIOTIYHUX YMOBAaX BHUBUYEHOTO
POJIOBHUIIIA.

VY po3aini 1 poOuthest cipoba peTesbHOTO aHami3y 3arajibHUX BIJOMOCTEH PO
POJIOBHUINE, a TAaKOXX BHUBUEHHS HOTO TEOJIOTIYHUX OCOOIMBOCTEH, IO MAa€ BaKIUBE
3HAYCHHS VIS TTOAAIBIIIOTO MPOSKTYBAHHS Ta peaizallli OypiHHS.

Po3nin 2 gokycyerbecs Ha OOrpyHTYBaHHI TEXHOJOTIT OypiHHS, 30KpeMa BHOOpI
KOHCTPYKIUIi CBEPAJIOBUHU, OPOJAOPYUHYIOUOTO 1HCTPYMEHTY, OypHIIbHOI KOJOHHU, Ta
pexuMiB OypiHHS, PO3KPHUBAIOYM TMIIXOAUM Ta MPUHIMNU BUOOPY ONTHUMAIBHHUX
napameTpiB JJI JOCSITHEHHS] MaKCUMAJIbHOT IPOJYKTUBHOCTI Ta O€3MEKH MPOLIECY.

VY pozauni 3 po3risAacTbesl MUTAHHS ONTHUMIZAIT TEXHOJOTII MPUTOTYyBaHHS
OypOBHX pPO3YHHIB, JI¢ BHUCBITIIOETHCS BHKOPUCTAHHS KaBiTallli Ta KOMOIHOBaHOTO
KaBITAI[IMHOTO JuCIiepraTopa, IO CHOpHUS€ MOKPalIeHHI0 e(EeKTUBHOCTI Ta SKOCTI
IPOLECY.

VY posaini 4 30cepekeHO yBary Ha MUTAHHSAX TEXHIKU O€3MEKH Ta OXOpPOHU
JMOBKULISA TMiJl 4Yac OypiHHS, PO3KPUBAIOYM BAXKIWBI AaCMEKTH TMPaBWJI HaBYaHHS,
MJrOTOBYMX POOIT, Ta 3aX0A1B Oe3neku. 3arajabHi BUCHOBKH POOOTH CYMYIOTh OTPUMaH1
pe3yJbTaTh Ta HAJAl0Th MIJCYMKOBUN OTJIST pPEeKOMEHJAIld i1 €(pEeKTUBHOIO Ta

0e31eyHOro BUKOPUCTAHHS TEXHOJIOT1i OYpIHHA B IAaHOMY POJIOBHIIII.



ANNOTATION.

This master's thesis is devoted to a comprehensive study of well drilling technology in
the specific geological conditions of the field under study.

Chapter 1 attempts to thoroughly analyze general information about the field, as well as
study its geological features, which is important for further design and implementation of
drilling.

Section 2 focuses on the justification of drilling technology, including the choice of well
design, rock destruction tool, drill string, and drilling modes, revealing approaches and
principles for selecting optimal parameters to maximize productivity and safety of the process.

Section 3 discusses the optimization of drilling mud preparation technology, highlighting
the use of cavitation and a combined cavitation dispersant to improve process efficiency and
quality.

Section 4 focuses on safety and environmental issues during drilling, revealing important
aspects of training rules, preparatory work, and safety measures. The general conclusions of the
paper summarize the findings and provide a final overview of recommendations for the efficient

and safe use of drilling technology in this field.



BCTYII

AkTtyajabHicTh Temu: Excrancis nHadTOoBOi mpomuciaoBocTi B 20-My CTOJITTI
BUpYIIMIIA, KOJIK HAdTOB1 1 OEH3UHOBI ABUTYHH BHYTPIIITHBOTO 3TOPSHHS CTAIH IIIUPOKO
BUKOPHUCTOBYBATHUCS, BUMAralouu pi3HUX BUJIB MajuBa Ta MacTwi. PO3BUTOK CBITOBOI
Ha(TOBOI MPOMUCIOBOCTI 3a3HaB OCOOIMBO MIBUIKOTO IPOTPECy 3 MOMEHTY, KOJii HadTa
Ta il MOXiH1 MOYaI BUKOPUCTOBYBATHUCS SIK CHPOBHUHA JIJI XIMIYHOI MPOMHUCIIOBOCTI.

[Ipupoguuii ra3 - €KOHOMIYHE TaJIMBO Ta BAXJIMBA CHPOBWHA I XIMIYHOI
IPOMHUCTOBOCTI. BiH BUKOPUCTOBYETHCS I BUTOTOBJIEHHS CHHTETUYHOIO KayyyKy,
I1acTMac, CHHTETUYHUX BOJIOKOH, CIIUPTIB, IOOPUB, CaXKl Ta 1HIIMX MPOIYKTIB.

Otxe, HadTa, Ta3z Ta ixHI NepepoOieHl NPOAYKTH MarOTh BEIMKUWA BIUIUB Ha
€KOHOMIYHUI PO3BUTOK JI€p>KaBU Ta IMiJIBUIICHHS MAaTeplaJbHOTO CTaHy HaCEICHHS.
Tomy po3BUTKY HaATOBOI Ta ra30BOi MPOMUCIIOBOCTI MPUIISAETHCS MOCTIHHA 1 BaX/IMBa
yBara.

3B’5130K po00TH 3 HAYKOBHMHM NPOrpaMaMM:

Po6oTa BUKOHaHa B paMKax HayKoBOi mporpamu "Po3poOka HOBHX MarepiaiiB 1
TEXHOJIOT1# /7151 OypoBOi TeXHIKH".

Mera kBajigikaniiiHoi podoTH mnonsrae B po3poOll TEXHOJOrIl OypiHHSA
eKCIUTyaTalliifHOl CBEPAJIOBUHN B YMOBaX ra30KOHJEHCATHOrO pojosuia [lontaBcekoi
obnacti. ['0I0BHUM 3aBIaHHSAM € BJOCKOHAJICHHS TEXHOJIOTII MPUTOTYBAaHHS OypOBUX
PO34MHIB 15 3a0e3neueHHs e(heKTUBHOCTI Ta O€3MeKHU Mmpolecy OypiHHS.

006’ exTOM I0CJiIsKEHHS € TIpoliec OYPIHHA €KCIUTyaTalliifHOT CBEPJIOBUHM Ha ra3
y IlonraBchkiit o6acTi.

IIpeamert gocaigskeHHs: OypoBi pO3UMHHU Ta iX BIUIMB HA TEXHOJIOTTYHI MOKa3HUKHU
OypiHHS.

Jlnst nociiKeHHsl BIUIMBY OypOBUX PO3YMHIB Ha Mpoliec OypiHHS BUKOPHUCTAHI
HACTYITHI METOJIU:

. JlabGopaTopHi JOCIITKEHHS BIACTUBOCTEH OypPOBHUX PO3UMHIB,;

. EKCTIEPUMEHTAJIbHI TOCT1KEHHS,

U MaTCMaTN4IHC MOACIIFOBAHHA.



HaykoBa HOBH3HA 0Jiep:KaHUX Pe3yJIbTATIB:
« Po3poOka HOBUX pelienTyp OypOBUX PO3UYHMHIB 3 YpaXyBaHHIM Ie0JIOr0-TEXHIYHUX
ymoB [lonraBcbkoi 06acTi.
o JlocmipkeHHs BIUIMBY BJIOCKOHAJICHUX OYpOBHMX PO3UMHIB Ha CTIMKICTH CTIHOK
CBEP/JIOBUHU, MEXaHIYHY IIBUAKICTH OYpIHHS Ta 1HII TEXHOJIOTI4YHI MOKA3HUKH.
o OOrpyHTyBaHHS Ta po3poOKa peKOMEHAIIiH 111010 3aCTOCYBAaHHS BJOCKOHAJICHUX
OypoBHX PO34YMHIB MpU OYypiHHI EKCILTyaTallliHUX CBEPJIJIOBUH HA ra3..
IIpakTU4YHe 3HAYEHHS OJleP:KAaHUX Pe3yJIbTATIiB:
1. TIpoBeneHo aHami3 reoJIOTiYHOI CTPYKTYpPU Ta XapaKTEPUCTUK MPOIYKTUBHUX
TOPU30HTIB, IO CIYTYE OCHOBOIO ISl OOIPYHTYBaHHS KOHCTPYKIIIi CBEP/IJIOBUHH.
2. Po3po0seHo TEXHOJIOT1I0 OypIHHS €KCILTyaTal[iiHO1 CBEPJIOBUHH, BPaXOBYIOUN
cnenuiKy ra30KoHIeHCcaTHOTO pojoBuia B [TonTaBchkiit 00acTi.
3. OOrpyHTtoBaHo BHUOIp OypoBOro YyCTaTKyBaHHSI Ta  ONTUMAaJbHOTO
MOPOJOPYHUHYIOYOrO IHCTPYMEHTY.
4. PoszpaxoBaHa TexXHOJIOTisI OypiHHS CBEpJJIOBUHHM 3 BpaxXyBaHHAM YMOB
POJIOBHIIIA.
5. Po3po0iieHO TEXHOJOTII0 KPIMJICHHS CBEPAJIOBUHU [IJIsi 3a0e3MedeHHs 1l
HaJIIMHOCTI Ta €()EKTUBHOCTI €KCILTyaTalli.
6. [IpoBenieHO aHasi3 MOTEHIIHHUX HEOE3MEK Ta MOKJIMBOTO HETAaTUBHOTO BILJIMBY

3aIIPOEKTOBAHOI0 00'€KTa Ha TIPUPOIHE CEPEIOBUIIIL.



INTRODUCTION.

Relevance of the topic: The expansion of the petroleum industry in the 20th
century took off when oil and gasoline internal combustion engines became widely used,
requiring various types of fuels and lubricants. The development of the global petroleum
industry has made particularly rapid progress since oil and its derivatives began to be used
as feedstocks for the chemical industry.

Natural gas is an economical fuel and an important raw material for the chemical
industry. It is used to make synthetic rubber, plastics, synthetic fibers, alcohols, fertilizers,
carbon black and other products.

Thus, oil, gas and their processed products have a major impact on the economic
development of the country and the improvement of the material condition of the
population. Therefore, the development of the oil and gas industry receives constant and
important attention.

Relationship to research programs:

The work was performed within the framework of the research program
"Development of new materials and technologies for drilling equipment™.

The purpose of the qualification work is to develop a technology for drilling a
production well in the conditions of a gas condensate field in the Poltava region. The main
task is to improve the technology of drilling fluids preparation to ensure the efficiency
and safety of the drilling process.

The object of study is the process of drilling a production well for gas in the
Poltava region.

The subject of the study: drilling fluids and their impact on drilling performance.

The following methods were used to study the impact of drilling fluids on the
drilling process:

- Laboratory studies of drilling fluids properties;

- experimental studies;

- mathematical modeling.

Scientific novelty of the results:

1(



- Development of new formulations of drilling fluids taking into account the
geological and technical conditions of the Poltava region.

- Investigation of the effect of improved drilling fluids on the stability of well walls,
mechanical drilling rate and other technological parameters.

- Substantiation and development of recommendations for the use of improved
drilling fluids in the drilling of production wells for gas.

Practical significance of the results:

1. The geological structure and characteristics of productive horizons were
analyzed, which serves as the basis for justifying the well design.

2. The technology of drilling a production well was developed, taking into account
the specifics of the gas condensate field in Poltava region.

3. The choice of drilling equipment and the optimal rock-breaking tool is
substantiated.

4. The well drilling technology is calculated taking into account the field
conditions.

5. The technology of well casing is developed to ensure its reliability and efficiency
of operation.

6. The analysis of potential hazards and possible negative impact of the designed

facility on the environment was carried out.
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3AT'AJIBHI BUCHOBKHA

1. [TontaBmmAa Ma€ 3Ha4YHI 3anack HaTH Ta rasy, 30CepeIKeHI B OCHOBHOMY Ha
miBHOYI Ta cxoAl obmnacti. JlocmimKyBaHe POJOBHINE XapaKTEPHU3YEThCS CKIATHUMU
reoJIOTIYHUMH YMOBaMHU Ta HAaXWJIOM IUIACTIB Y MiBACHHO-3aX1THOMY HampsMKy. Jlis
O1UIBII I€TaILHOTO BUBUYEHHS I'€0JIOTIT Ta Ta30HOCHOCTI POJOBHINA HEOOX1/IHI TOIaTKOBI
r'€0JIOTOPO3BITyBalIbHI POOOTH.

2. Ha ocCHOBI TeoNOTIYHMX JaHMX pPOJOBHUINA OOIPYHTOBAHO KOHCTPYKIIiS
CBEPJIOBUHHU Ta BUKOHAHO BUOIp O0OJIaHAHHS:

. CeepayioBuHa Oyne matu 4 oOcaaHi KoOJIOHW: HampsmHa (444,5 Mm),
KOHAYKTOp (273 MMm), mpomixkHa (178 Mm) Ta ekcruryataiiiina (114 mm).

. Bubip momora 3ailiCHEHO Ha OCHOBI MeEXaHIYHUX Ta aOpa3suBHHUX
BJIACTUBOCTEH T1PCHKUX MOPiJ, a TAKOXK MPOMHUCIOBUX JaHUX.

. bypunbHa kosioHa OyJe CKOMIIOHOBaHa 3 YpaxyBaHHSM MPoQiiro
CBEP/JIOBUHHU, BIACTUBOCTEHN T1PCHKUX IMOPIJ, a TAKOXK JJisi 3a0€3MeUYeHHs CTIMKOCTI Ta
MIHIMi3allli pU3UKY BUKPUBIICHHS.

. st Oypinns Oyne 3amisiHa 6ypoBa yctaHoBka YPAJIMAILLL 4500/270 DK-
bM, tanesuii kanat JIK-PO (6 x 31) niamerpom 32 MM Ta TajeBa cUCTEMA 3 5 POJIMKIB.

3. O0rpyHTOBaHO pexxuMH OypiHHS Ta TPOMHUBAHHS:

. Pexxnm OypiHHS BKJIIOYa€ OChOBE HaBaHTaKEHHs Ha 101010 4600-350 maH,
yacToTy o0eptanusa 150-12000 06/xB Ta BUTpaTy mpoMUBAIIbHOIL piaunu 45-7 nm3/c.

. PexxuMu mpoMHUBaHHS pO3paxoBaHi 3 ypaxyBaHHSIM MPO(LITI0 CBEPITIOBUHH,
THUITY JI0J10Ta Ta T1IPABITYHUX XaAPAKTEPUCTUK ITUPKYJISIIITHOT CUCTEMH.

. Jlnst ounmieHHs 3a0010 Ta BUHECEHHS ILIaMy Oyle BUKOPUCTOBYBATHCS
T1APOMOHITOPHE IOJIOTO 3 MapaMeTpamu: HIUIbHICT, mpomuBHOI piauHu 1050-1250
kr/M3, BuTpara 45-7 am3/c, IBUAKICT PYXy pIAMHY B Hacaakax 100 M/c, mepenaa TUCKY
B Hacankax 12 Mlla.

2. KagiTariiss € moTyKHUM 1THCTPYMEHTOM JIsi OOpOOKH PIAKHUX CEPeIOBHIII,
AKUN MOKE 3MIHIOBATH iX (P13UKO-XIMIUHI XapaKTEPUCTUKU Ta IHTEHCU(PIKYBATH XIMIKO-

TEXHOJIOT1uHI Tmporecu. [{ns makcumanbHOTO e(EeKTy KaBiTalii pPEeKOMEHIYEThCS



BUKOPHCTOBYBAaTH KOMIUIEKCHY OararoakTopHy [ii0, III0 BKJIHOYae B cebe
KOMOIHYBaHHS I'eHepaTopiB KaBITallil pi3HUX TUIIB Ta poOOTY Ha PI3HUX YaCTOTax.

Po3po0JieHo pekomenaamii:

- JI71s TOCSITHEHHS ONITUMANIbHOT €PEeKTUBHOCTI PEKOMEHY€ThCSI 00pOOIISATH PIANHY

Ha PI3HUX YacTOTaX, BUKOPHUCTOBYIOUM T'€HEPATOPH KaBiTallii, 10 MPaIOl0Th

MOCITIIOBHO.

- YV BuUnmajakax, KOJIM 1€ HEMOXJIUBO, PEKOMEHAYETHCS CIIOYATKy OOpOOISATH PIANHY

Ha BUCOKIHM 4acTOTI, a IMOTIM Ha HIKYHUX.

- Ilpu xoMOiHyBaHHI reHepaTOPiB PI3HUX THUITIB PEKOMEHYEThCS BUKOPUCTOBYBATU

MOCJIIIOBHICTb: YJIbTPa3BYKOBHIl BUIIPOMIHIOBAY - pOTOPHUI IMIYJIbCHUMN amapar

- €JIEKTPOPO3PSATHUN BUIIPOMIHIOBAY - T1IPOIMHAMIYHUMA BUIIPOMIHIOBAY.

5. CepenHsi €KOHOMIisl BUTpAT MpU 3acTOCYBaHHI JAMCIIEpraropa sl OJHIET
cBepyIoBUHU ckianae mpuonuzno 10 000 rpu./m?, mpu npuabaHHI AucnepraTopa 3a
iiHoto 500 000 rpH. 3rigHo 3 yHI)IKOBAaHUMHU HOPMAaMH aMOPTHU3aLIMHUX BlIpaxyBaHb
JUIsl TIOBHOTO BIJIHOBJIEHHSI OCHOBHMX (DOHAIB, HOpMa aMOpPTHU3AI[IHHUX BlApaxyBaHb
ctaHoBuTh 20% Big OamancoBoi BaprtocTi. OTxe, mpu Baptocti 500 000 rpH.,
aMOpTU3aIliiHI BlpaxyBaHHs Ha MojepHizalito ckiagatumytb 50 000 rpH. mopidHo.
3amiHa aucnepraTopa Ha HOBHU IUIAHYETHCS Yepe3 S POKiB eKCILTyaTallli.

6. besnmeka Ta oxopoHa TmTpali € HAWBAKIUBINIMMU TMpIOpUTETAMU Ha
HadTOra3oBM00yBHOMY MiANMPUEMCTBI. [{e AocsraeThcs 3a JOMOMOTOK KOMIUIEKCHOI
CUCTEMH HABYAHHS Ta IHCTPYKTAXIB MEPCOHANY, PETENbHOI MIATOTOBKHU 10 OypOBUX

pOOIT, TOTPUMaHHS MPABUJI TEXHIKHA O€3TEKH, IMOMKEKHOT OC3IMEKH Ta OXOPOHH JTIOBKIJUIS.
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CIIMCOK BUKOPUCTAHUX JIKEPEJI
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