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AHOTALIS

bopucenko A. B. TexHonoriyHi OCOOJMBOCTI CHOPYIKEHHS TMOXHUIIO-
CKepoBaHUX cBepuIoBHH 111 yMoB Mammiscekoro I'KP. Kganmigikariiina po6ora
marictpa 3a cneuianbHicTio 184 «['ipuuurBo». — IlonTaBa; HauionansHuit

yniBepcuteT «[lonraBchka nomitexuika imeHi FOpis Konnpatioka». — 2026.

Y po6oTi pO3rNIIHYTO TEXHOJIOTTYHI OCOOJMBOCTI CHOPYIXKEHHSI MOXUIIO-
CKEpOBaHUX CBEPJJIOBMH B YMOBaX MallliBChbKOTO Ta30KOHACHCATHOT'O POJIOBHIIA
JlHinpoBchbko-J{oHeIBKOT 3anaguHu.

VY mepriomMy po3Jijii MPOBEICHO aHai3 Cy4acHOTO CTaHy Ta PO3BUTKY MOXHIIO-
CKepoBaHOrO0 OypiHHS, Yy3arajJbHEHO OCHOBHI TIOJIOKCHHS IPOEKTYBAaHHS
KOHCTPYKIIii CBEP/IJIOBUH.

Y apyroMy po3auii JeTadbHO OXapaKTEPU30BaHO TI'e0JIOrO-IMPOMUCIIOBI,
riaporeosioriydi Ta TepmobapuuHi ymoBu Marriscekoro I'KP, mo Bu3HauyaroTh
CKJIQJIHICTh OYpIHHS Ta KPITJICHHS CBEPIJIOBUH.

Y TpeThOMy pO3IUII HA OCHOBI aHaNi3y TeOJOro-TEXHIYHUX YMOB
OOTPYHTOBAHO KOHCTPYKIII IOXHJIO-CKEPOBAHUX CBEPIJIOBHH, BHOIp OypoBHX
PO3YMHIB [JI1 OKpPEeMHUX IHTEpBalliB OypiHHS, MOPSAJIOK CIYCKy W OCHAICHHS
o0cagHUX KOJIOH, @ TAaKOXK TEXHOJIOTII0 IIEMEHTYBAaHHS 3 ypaxXyBaHHSM HasBHOCTI
COJICHOCHMX XEMOT€HHHMX TOBII 1 30H HECYMICHUX YMOB OypiHHsS. Po3risHyTo
KOMIUIEKC 3aXOJ[iB MPOTU(POHTAHHOTO 3aXUCTy NPH PO3KPUTTI TA30HOCHUX
TOPU3OHTIB.

Otpumani pe3yiabTaTH MOXYTh OyTH BHUKOPHCTaHI TPH MPOEKTYBaHHI Ta
CIIOPY/IPKEHHI TTOXUJIO-CKEPOBAHUX CBEPJJIOBHH Ha TA30KOHACHCATHUX POJIOBHINAX
JIHimpoBCchKO-J/{OHEIBKOT 3amauHY.

Kuarwu4oBi ciaoBa: noxuno-ckepoBaHe OypiHHS, KOHCTPYKIIiSI CBEPAJIOBHHH,
YCKJIAJHEHHs] Mpu OypiHHI, OypOBHIl PO3YMH, IIEMEHTYBAaHHS, MPOTU(DOHTAHHUN

3aXUCT, Ta3OKOHACHCATHC POAOBHIILIC.



ANOTATION

Borysenko A. V. Technological features of the construction of inclined-directed
wells for the conditions of the Mashivske gas condensate field. Master's qualification
work in specialty 184 «Mining». — Poltava; National University «Yuri Kondratyuk
Poltava Polytechnicy». — 2026.

The work examines the technological features of the construction of inclined-
directed wells in the conditions of the Mashivske gas condensate field of the Dnipro-
Donetsk depression.

In the first chapter, an analysis of the current state and development of inclined-
directed drilling is carried out, the main provisions of well design are summarized.

The second chapter describes in detail the geological-industrial, hydrogeological
and thermobaric conditions of the Mashivske gas condensate field, which determine
the complexity of drilling and fixing wells.

In the third section, based on the analysis of geological and technical conditions,
the construction of inclined-directed wells, the selection of drilling fluids for
individual drilling intervals, the procedure for lowering and equipping casing strings,
as well as the cementing technology, taking into account the presence of salt-bearing
chemogenic strata and zones of incompatible drilling conditions, are substantiated.
The complex of anti-fountain protection measures during the opening of gas-bearing
horizons is considered.

The obtained results can be used in the design and construction of inclined wells
in the gas condensate fields of the Dnieper-Donetsk basin.

Key words: inclined-directed drilling, well construction, complications during

drilling, drilling fluid, cementing, anti-fountain protection, gas condensate field.
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BCTYII

AKTYaJIbHICTh POOOTH. AKTYaIBHICTh TOCTIIPKEHHS 3yMOBJIEHA 3pOCTaI0UOI0
noTpedor0 MNIABULIEHHS €(PEKTUBHOCTI PO3POOKH Ta30KOHJAEHCATHUX POOBHII
VkpaiHu B yMOBax YCKJIaJHEHHMX TIPHUYO-TE€OJOTIYHUX 1 TEPMOOAPUYHUX YMOB.
3HayHa 4YacTWHA MEPCHEKTUBHMUX 3alaciB BYIUIEBOJHIB J[HimpoBchko-/loHEBKOT
3alMaguHu TPUypOYCHa 10 CKIAAHOMOOYAOBAaHMUX TOKIAIiB, PO3KPUTTS SKHUX
BEPTUKAILHUMU CBEP/IJIOBUHAMU € TEXHIYHO Ta €EKOHOMIUYHO MEHII €()EKTUBHUM.

[Toxuno-ckepoBaHi CBEPJIOBUHU JIO3BOJISIIOTH ONTHUMI3yBaTh JPEHYBAHHS
MOKJIa(1B, IBUITUATH 1€01TH Ta 3SMEHIIIUTH KUTbKICTh OYPOBUX Mal/IaHUYMKIB, OJTHAK
ix crnopymxeHHss B ymoBax MamiBcbkoro I'KP yckimagHioeTbess HasBHICTIO
COJICHOCHUX XEMOTEHHUX BIJIKJIa/iB, 30H HECYMICHHUX yMOB OypiHHS, aHOMAJii
IUIACTOBUX THUCKIB 1 migBUIIeHUX Temneparyp. lLle mnorpebye HaykoBo
OOTPYHTOBAHOTO IMAXOAY JO BHOOPY KOHCTPYKIII CBEpIJIOBHH, OYpOBUX 1
TaMITOHAKHUX PO3YUHIB Ta 3ac001B MPOTU(POHTAHHOTO 3aXUCTY.

MeTta pobdoTM — OOrpyHTYBaHHS TEXHOJOTIYHMX PIllleHb 31 CIOPYKEHHS
MOXUJIO-CKEPOBAHUX CBEPIJIOBUH B yMOBax MalliBChKOTO Ta30KOHIAEHCATHOTO
POJIOBHMIIA, CIIPSIMOBAHUX Ha MIABUINCHHS O€3IeKH, HaIIMHOCTI Ta e€(EeKTUBHOCTI
OypiHHS 1 KPITIJICHHS CBEP/IJIOBHH.

OcHoBHI 3aa4i J0CJOITKeHb:

— IIpOaHaJi3yBaTU CY9aCHUM CTaH 1 TEHJICHIIIT PO3BUTKY MOXUIIO-CKEPOBAHOTO
OypiHHS Ta OCHOBHI MIAXOAW JO TMPOEKTYBaHHS KOHCTPYKINi HadTOTa3zoBUX
CBEP/JIOBUH;

— JOCTIINTH T€OJIOTO-TIPOMHUCIIOBI, TIIPOTEOJIOTIYHI Ta TEPMOOAPUIHI YMOBHU
MairiBchbKOoro ra3oKOHACHCATHOTO POJOBHUINA, IO BH3HAYAIOTh CKJIATHICTh
CHOPY/KEHHS CBEPAJIOBUH;

— OOTPYHTYBaTH TEXHOJIOT1UHI PIllIEHHS 31 CIIOPY/HKEHHS MOXUIIO0-CKEPOBAHUX
CBEpJUIOBUH, 30KpeMa KOHCTPYKIli, OypoBl Ta TaMIIOHa)KHI PO3UYMHH, MOPSIIOK
KpITUICHHS ¥ IIeMEHTYBaHHS 00CaIHUX KOJIOH;

— po3poOUTH Ta OOTPYHTYBATH pillIeHHA 3 O€3MeKu OypiHHS, BKIIOYAIOYH



MpOTU(OHTAHHUN 3aXUCT MIPU PO3KPUTTI FTA30HOCHUX FOPU3OHTIB.

O0’ekT gOCIIIZKEeHHSI — TPOLEC CHOPYIKEHHS IOXWIO-CKEPOBAHUX
CBEPJIJIOBUH y T€OJIOTO-MIPOMUCIIOBHX YMOBaX MaIiBCbKOT'O POJOBHIIA.

IIpeamer gocaigeHHsi — TEXHOJIOTIYHI PINIEHHS Ta TEXHIYHI MapaMeTpu
CHIOPY/KCHHS MMOXUII0-CKEPOBAHUX CBEP/IJIOBHH HA MalliBCbKOMY POJOBHIIII.

MeToau a0C/Ii1KeHb:

— QHAJITUYHUN METOJ — JUIsl ONpAIIOBAaHHS Ta 1HTEpHpeTalii JiTepaTypHUX
JoKepes, HOpMAaTUBHO-TEXHIUHOT JOKYMEHTAIII1 1 IPOEKTHUX MaTepialiB,

— METOJ y3arajbHEeHHs Ta Kiacu@ikarlii — A cucTeMaru3allii yCKIaTHeHb
OypiHHS, BUAUICHHS 30H HECYMICHUX YMOB OypiHHS Ta (hOpMYBaHHS peKOMEH 1Al
11010 KOHCTPYKIIi1 CBEPJIOBUH 1 TEXHOJIOTTYHUX PIIlICHb.

HaykoBa HOBM3Ha: YOCKOHAJIEHO TEXHOJOTIYHI PIICHHS 31 CIOPYIKEHHS
MOXHMJIO-CKEPOBAHUX CBEPJIOBMH Ha MPUKIIAAiI MalriBChKOTo ra30KOHICHCATHOTO
POJIOBHIIA 3 YpaXyBaHHAM CHEIU(}IKK TeoJoT14HOl OYI0BH, TEPMOOAPUUHUX YMOB
1 30H HECYMICHUX YMOB OYpiHHS.

I[IpakTuyHe 3HAYeHHS OTPUMAHUX Pe3yJbTATIB TOJATAE B MOXIUBOCTI
BUKOPHUCTAHHS OTPUMAaHUX pE3yJIbTaTiB TPH TMPOEKTYBAaHHI Ta CIOPYKEHHI
MOXMWJIO-CKEpOBaHUX CBep/jioBUH Ha Mamiscekomy ['KP  Ta anamoriyamx
poaouiiax J[HimpoBchko-JlOHEIEKOT 3aIaIMHH.

Oco0ucTHii BHECOK aBTOpa POOOTH TOJISITAE B.

— aHaui3l1 1 y3arajJlbHeHH1 Ie0JIOrO-IIPOMHUCIIOBUX Ta JITEPATYPHUX JIKEPEIT;

— cucteMaru3allii pakTHYHUX JaHuX OypiHHS cBepAsioBUH MamriBcskoro ['KP;

— IH)KEHEPHO-TEOJIOTTYHOMY aHali31 yMOB OypiHHS.

Ctpykrypa Ta 00’eM podotu. Kpamidikamiitna poboTa ckiamaeTbes 3
aHoTAaIlil, BCTyMNy, 3 PO3/1IiB, 3araJbHUX BUCHOBKIB, CIUCKY BUKOPHCTAHUX JIKEPEI
(50). Pobora Bukonana Ha 71 cropiniii, MicTuth 15 Tabmuie, 11 pucyHkis.

PoGora Bukonana Ha kadenpt OypiHHS Ta reojorii HamioHanbHOTro
yHiBepcurery «llontaBchka mnomiTexHika imeHi [Opis Konapartioka» mifg
KEPIBHHUIITBOM JIOLIEHTa Kadeapu OypiHHS Ta Teoyorii, J0I., K.T.H. STOJbHHK

AHnpis MukonaiioBuya.



INTRODUCTION

Relevance of the work. The relevance of the study is due to the growing need
to improve the efficiency of development of gas condensate deposits of Ukraine
under difficult mining-geological and thermobaric conditions. A significant part of
the promising hydrocarbon reserves of the Dnipro-Donetsk Basin is limited to
complex deposits, the opening of which by vertical wells is technically and
economically less effective.

Inclined wells make it possible to optimize the drainage of deposits, increase
flow rates and reduce the number of drilling sites, but their construction in the
conditions of the Mashivske gas condensate field is complicated by the presence of
saline chemogenic deposits, zones of incompatible drilling conditions, formation
pressure anomalies and elevated temperatures. This requires a scientifically based
approach to the selection of the design of wells, drilling and plugging solutions and
means of anti-fountain protection.

The purpose of the work is to substantiate the technological solutions for the
construction of inclined-directed wells in the conditions of the Mashivske gas
condensate field, aimed at increasing the safety, reliability and efficiency of drilling
and fastening of wells.

The main objectives of the research:

— to analyze the current state and trends in the development of inclined
directional drilling and the main approaches to the design of oil and gas wells;

— to investigate the geological-industrial, hydrogeological and thermobaric
conditions of the Mashivske gas condensate field, which determine the complexity
of well construction;

— to substantiate technological solutions for the construction of inclined-
directed wells, in particular, constructions, drilling and tamping solutions, the order
of fastening and cementing of casing strings;

— to develop and substantiate solutions for drilling safety, including anti-

fountain protection during the opening of gas-bearing horizons.
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The object of the research is the process of construction of inclined-directed
wells in the geological and industrial conditions of the Mashivske gas condensate
field.

The subject of the research is the technological solutions and technical
parameters of the construction of inclined-directed wells at the Mashivske gas
condensate field.

Research methods: Solving the tasks is based on the use of analytical methods,
as well as on the generalization and analysis of research results.

Scientific novelty: The technological solutions for the construction of inclined-
directed wells for the conditions of the Mashivske gas condensate field, taking into
account the specifics of the geological structure, thermobaric conditions and zones
of incompatible drilling conditions, are justified.

The practical significance of the results lies in the possibility of using the
obtained results in the design and construction of inclined-directed wells on the
Mashivske gas condensate field and similar deposits of the Dnieper-Donetsk Basin.

The personal contribution of the author of the work consists in:

— analysis and generalization of geological, industrial and literary sources;

— systematization of the actual data of drilling wells of the Mashivske gas
condensate field,;

— engineering and geological analysis of drilling conditions.

Structure and scope of work. The qualification work consists of an abstract,
introduction, 3 sections, general conclusions, a list of sources used (50). The work
Is 70 pages long, contains 15 tables, 11 figures.

The work was carried out at the Department of Drilling and Geology of the
National University «Yuri Kondratyuk Poltava Polytechnic» under the supervision
of Associate Professor of the Department of Drilling and Geology, Associate

Professor, Candidate of Technical Sciences Andrii Mykolayovych Yagolnyk.



PO3JILI 1
CYUYACHUI CTAHY MUTAHHS. META TA 3AJIAYI JOCJLT)KEHD

1.1 Po3BHTOK i Cy4yacHHWii CTaH MOXWJI0-CKEPOBAHOI0 OypiHHA

3 METOI0 MiJIBUILIEHHS €(EeKTUBHOCTI PO3POOKH HAPTOBHUX 1 ra30BUX POJOBHII
yce OITpIIoro TMOMMPEHHS Ha0yBa€ CIOPYKEHHS TOXWIO-CKEPOBaHUX Ta
TOPU3OHTANIBHUX CBEPATIOBUH. B Ykpaini nepiii poOoTH 3 OypiHHS rOPU30HTATILHUX
CBep/UIOBUH Oynu BuKOHaHI y 1957 poui Ha bopuciaBchkoMy poIOBHINI Ha
ribunax 2800 — 2900 m. /le6Gitn HadTH, OTpUMaHI 3 IIUX CBEPJUIOBHUH, Y KUIbKa
pa3iB NEPEeBHIYBaM TIOKa3HUKKH CYMDKHUX BEPTHKAJIBHUX cBepmioBuH. [Iporte
3a3HaueHi poOOTH Malu XapakTep MPOMUCIOBOTO €KCIIEPUMEHTY ¥ Hajam Oyiu
NPUITMHEH]1 4Yepe3 iX BHUCOKY COO01BapTICTh, HEIOCTaTHIM pIBEHb TEXHIYHOTO Ta
KaJpoBOro 3a0e3MeueHHs, a TaKOoX BIACYTHICTb Ha TOM 4Yac JOCKOHAJIHUX
TEXHOJIOT1YHUX PIllICHb.

Bonnowac y mpoigHux HadTorazoBuao0yBHUX KpaiHax cBity — CIIIA,
Kanani, ®pannii, Kurai — y 1980 — 1990-x pokax BinOyyiocs CTpiMKe 3pOCTaHHS
o0csriB ropuzoHTaBHOTO OypiHHsA. Tak, y CIIIA npoTsarom m’sTUpIYHOTO TIEPIOay
3 1988 o 1992 pik Oyno npodypeno 4529 ropu30HTATEHUX CBEPJIOBUH, TOJI1 SIK Y
Kanani 3a nie#i camuii mpoMiKOK 9acy iX KUTbKICTh nepepuiruia 5000, BKIOYarouu
014HI TOPU3OHTANILHI CTOBOYpU. Y pe3ynbTari Oylo CTBOPEHO CyYacHi TeXHIuHI
3aco0u Ta BIANPAIIbOBAHO TEXHOJIOTIl OYpiHHS, KPIMJECHHS W OCBOEHHS TOXWUIIO-
CKEpOBaHUX 1 TOPU30HTAIBHUX CBEPAJIOBUH.

KitouoBo10 yMOBOIO yCHINTHOTO OypiHHSI CBEPJJIOBHH i3 BEJIMKUMHU KyTamu
HaxXuiay, BKIIOYHO 3 TOPU3OHTAIbHUM TIOJIOXKEHHAM CTOBOypa, € BceOluHe
BpaxyBaHHsS OCOOJIMBOCTEH T€OJOTiyHOI OyIOBM pPOJOBHUINA MiJg Yac BHOOPY
OypoBOro 00JiaIHaHHS, TEXHOJIOT1i BUKOHAHHS POOIT Ta BIPOBAIKEHHSI KOMILIEKCY
TEXHIYHUX 3aXOJ(IB, CIPSMOBAHUX Ha 3aMo0IraHHs YCKIaJAHEHHSM Yy IMpoOIlecl

Oypinus [14, 15, 35, 41, 48]. HaiiGinpm HeOE3MEYHUMHU YCKIATHCHHSIMHU TIPH
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CHOPY/UKEHHI CUJIBHO BUKPHUBIICHUX 1 TOPU30HTATBHUX CBEPAJIOBHH € OCUTIAHHS Ta
OOBaJIEHHS CTIHOK y HECTIMKUX MOPOAAX.

JIo HEeCTIMKUX TIPCHKUX MOPiA HaJleXaTh, MEPeayCiM, TJIMHUCTI YTBOPEHHS
(TTMHU, aJIEBPOJIITH, TIIMHUCTI CIAHIIl), @ TAKOX MOPOJU 1HIIIOTO MIHEPAJIOT1YHOTO
CKJaAy, IO 3aJSraloTh Yy 30HAX TEKTOHIYHOI MOPYIIEHOCTI, PO3YUIUIBHEHHS Ta
Je31HTerpaiii, 30KkpeMa MNo0JM3y PO3PUBHUX MOPYLIEHb, IUIOIIMH HACYBIB, Y
NPHUIITOKOBUX 30HAX COJSHUX KYIMOJIB 1 B IHTEpBaJlaX PO3BUTKY BUBITPIOBAHUX
nopia. JlocBinm TPOBIAHUX 3aX1THOEBPOMEHCHKUX 1 MMIBHIYHOAMEPUKAHCHKUX
KOMIIaHI CBITYUTh, 110 HAWOUIBII CHOPUSTIMBI TIPHUYO-TEOJOTIYHI YMOBH IS
OypiHHS TIOXHJIO-CKEPOBAaHUX 1 TOPHU3OHTAIBHHUX CBEPAJIOBHH XapaKTepHI IS
TIOKJIQJIIB BYTJICBOJIHIB, TPUYPOUYCHUX O MACUBHUX 1 MOTYXKHHX TOBII BaITHSKIB,
JIOJIOMITIB 1 ITICKOBHKIB.

VY cyuacHiil mpakTuil OypiHHS TaKOX 3aCTOCOBYIOTHCS TaKl TEXHOJIOTTYHI
CXEMH:

— TIOCIIIJIOBHE OypiHHS KUIBKOX IMOXWJIMX CBEPIJIOBUH 3 OJHOTO OypOBOTO
MalilaHurKa (KyIoBe OypiHHS);

— mapanenbHe OypiHHS JIBOX CBEpPJIOBMH 3 BHUKOPUCTaHHSM OJHOTO
KOMIUIEKTY OypoBOro oOJiaJHaHHS OJIHI€EI0 OYpoBOIO OpHTanor (IBOCTOBOYpHE
OypiHHS:);

— OypiHHS CBEPJIOBHH 13 KiUTbKOMa BHOisMu (OararoBuOiiftHe OypiHHS), a
TaKOX CBEPJJIOBUH 13 TOPU3OHTAIHHUM BXO/DKEHHSM Yy IUIACT 1 TOPU3OHTAIBHO-
pO3ralTy’>KeHOI0 KOH(}IrypaIliero cToBoypa.

[Ipu ropu3oHTaIPHOMY BXOJ/DKEHHI B MpOAyKTUBHHMM miact (puc. 1.1, a)
CBEpJUIOBUHY CIOYATKY OYpsATh BEPTUKAJIBHO 10 3a/1aHOi INIMOMHU, MICIS YOro 3a
JIOTIOMOTOI0 BIIXMIJTIOBa4Ya, OPIEHTOBAHOTO BIAMOBIMHO JO MPOEKTHOTO Tpodinro,
3MIACHIOIOTh BXOJDKEHHS B IUIACT 1 mojanbiie OypiHHS B Horo mexax 0e3
3aCTOCYBAaHHS  BIAXHWJIIOBada. 3a CXEMOIO TOPU30HTAIBHO-PO3TAITYKEHOTO
po3MmitieHHsT cToBOYpiB (puc. 1.1, 0) micas MPOXOKEHHS BEPTUKAIBHOI JUISTHKHU
BUKOHYIOTh PO3TAIYKEHHSI IUIAXOM TMOCHIIIOBHOTO OYpIHHA KUIBKOX Pi3KO

BUKPHUBJIEHUX CTOBOYPIB. Y 1IbOMY BUIIAJIKy BIIXUIIOBA4 3aCTOCOBYETHCS JIUILIE HA
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eTani 3a0ypIOBaHHs BIArajay>Ke€Hb 3 OPIEHTALIEI0 IUIOLIMHUA HOro Iii y 3aJlaHoMy
HalpsIMKy, a mojiaibiie OypiHHS 371MCHIOEThCS 0e3 Hboro. [l peanizaiii Takux
CXEM BUKOPUCTOBYIOThH KOPCTKI BIAXHIIIOBAUl 3 KyTOM MEPEKOCY pi3b0 HE MEHIIIE
2°30', ykopoueHi TypOoOypu abo eylekTpoOypH, OCHAIIeHI MeXaHI3MaMu

KEpOBaHOTO BUKpuBIeHHS [3, 14, 15].

a 7

Puc. 1.1 — Cxema ropu30HTAIBHOTO (@) 1 TOPU30HTATBLHO-PO3TANTYKEHOTO OYpIHHS

cBepioBuH (6): 1 — rupino; 2 — croBOyp; 3 — BuOIi

OmHuM 13 Cy4yaCHUX HAmNpPsIMIB PO3BUTKY MOXHUJIO-CKEPOBAHOTO OYpiHHS €
BITPOBA/KEHHS pOTOpHUX KepoBanux cucteM (Rotary Steerable Systems, RSS), siki
3a0€31euyI0Th KepYBaHHS TPAEKTOPIEIO CBEPIJIOBUHU O€3 MPUITMHEHHS 00epTaHHS
OypwibHOi KOJOHU. [IpwHIMIM pOOOTH TaKUX CHUCTEM IPYHTYIOTHCA Ha PI3HUX
croco0ax BIIXUIICHHS JOJI0TA Ta KOPIYCY KePYyBATLHOTO MOJTYJIS.

JIo OCHOBHHMX TPHUHIUIIB KEPYBaHHS POTOPHUMHU KEPOBAHUMHU CHCTEMaMHU
HaJIeXKaTh:

— BimmroBxyBaHHs nmonora (Push the bit) — 3mina HampsMmy pyxy mosiorta
[IUISIXOM  BIIIITOBXYBAHHS KOPIMYCY CHCTEMH Yy OIK, MPOTHICKHUN 3aTaHOMY
HaIMPSAMKY BUKPUBJICHHS, T1]1 9ac 00epTaHHS KOMIIOHOBKH HU3Y OypHIILHOT KOJIOHH;

— HaruTroBaHHs foi0T1a (Point the bit) — BigxuieHHs 10J10Ta BITHOCHO IIEHTpA
KOPITyCY KEpOBaHO1 CUCTEMHU 3 Ooro 0e3MmocepeIHIM CIPSIMYyBaHHAM Y HEOOXITHOMY

Hanpsamky npu ooepranni KHBK;
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— ri0puanuil npuHuun (Hybrid) — noeqnanus BinxuieHHs 10JI0Ta BIJHOCHO
OCl KOpPIYCYy CHUCTEMHU 3 BHUKOPHCTAHHSIM BIAIITOBXYBAJIBHOIO MEXaHI3MY,
BOYJIOBaHOTO B KOHCTPYKII1}0 KEPOBAHOT'O MOTYJIS.

3acTocyBaHHSI POTOPHUX KEPOBAHUX CUCTEM Ma€ HU3KY CYyTTEBHUX IEpeBar:

— MOXJIMBICTh JHUCTAHLUIAHOTO KEPYBAHHS TPAEKTOPIEID CBEPIJIOBUHHU B
PEXHUMI peabHOTO Yacy;

— TMIABMILEHY HaAIMHICT, OONaJHAaHHS 32 PaxyHOK BHKOPHUCTAHHS
3HOCOCTIMKHUX Ta BACOKOMIITHUX KOHCTPYKIIMHUX MaTepiais;

— 3MEHILIEHHs TabapuTHUX PO3MIPIB I1HCTPYMEHTIB, TMEpeAyciM IXHbOi
JOBKHUHU;

— CKOpPOYEHHSI 4Yacy IMiJrOTOBYMX pOOIT 1 HaANAIITyBaHHA O0OJIaJHAHHS

Oe3mocepeIHbO B MOJLOBUX yMoOBax [3, 41, 46].

1.2 OcHOBHi M0J10:KeHHS MPOEKTYBAHHS KOHCTPYKIIii CBEPIJIOBUHH

KoHCTpyKIliss CBEpIIOBHHU TPOCKTYEThCS 3 ypaxXyBaHHIM OCOOJIMBOCTEH
T'€OJIOTTYHOTO PO3Pi3y Ta MPOTHO30BAaHUX YCKJIQJIHEHB, IO MOXKYTh BUHUKATH IIiJ
gac OypinHsa. Bona moBuHHa 3a0e3medyyBaTH JOBTOBIYHICTH 1 MIIHICTh CIOPY/IH,
HAJIHHY 130JIA111F0 BCiX MPOHUKHUX TOPU30HTIB, BIIMOBIIHICTH BUMOTaM OXOPOHH
HaJap 1 HAaBKOJHUIIHLOTO CEPEJIOBHINA, CKOHOMIYHY JOMUIBHICTD, JTOCATHCHHS
MPOEKTHOI TVIMOWHU Ta CYMICHICTH 13 PEXMMOM TMOJaibInoi ekcruryataiii. Kpim
TOTO, KOHCTPYKI[I Mae OyTH TPUIATHOIO [JIi BHUKOHAHHS PEMOHTHO-
BITHOBITIOBAJILHUX POOIT 1 MPOBEACHHSA reo(i3MyHMX Ta IHIIUX JOCIIDKEHb Y
nporieci ekcrutyatariii [17, 18, 27, 37, 39, 44].

Bubip koHCTpyKIii HadTOrazoBHI00YBHOI CBEpJIOBUHHA BH3HAYAETHCS
CYKYITHICTIO T€OJIOTIYHHMX, TEXHOJOTIYHUX, EKOHOMIYHHUX Ta €KOJOTTYHUX
YUHHUKIB, @ TAKOXK (PI3MKO-XIMIYHUMHU BIACTUBOCTAMH BYTJIEBOJIHEBUX (IIIOI/IB.

JIo OCHOBHMX T€OJOTIYHUX (DAKTOPIB HaNEeKaTh TJIMOMHA 3aJISITAHHS

MPOAYKTUBHUX IUJIACTIB, SIKA BU3HAYAE PIBEHb TEMIIEPATYpP 1 THCKIB Ta YCKJIAJIHIOE
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KOHCTPYKI[1O 31 30UIbIICHHSIM TTMOUHY; (P13MKO-MEXAaHIYH1 BIACTUBOCTI TPChKUX
MOpiJl, 30KpeMa HasBHICTb HECTIMKHMX IHTEpBaJIB, CXWJIBHUX J0 OOBajeHHS alo
BTpaTU CTIAKOCTI CTIHOK; BEJIWYMHU IUJIACTOBUX THUCKIB 1 TemmepaTryp, U0
noTpeOyIOTh 3aCTOCYBaHHSI OOCaIHUX KOJIOH TMIABUINEHOI MIIHOCTI; HasBHICTb
BOJIOHOCHUX TOPHU30HTIB, SIKI HEOOXIIHO HAJIMHO 130JII0BAaTU BiJ MPOAYKTHUBHUX
IJIaCTIB, @ TAaKOX CXWJIBHICTh IJIACTIB JO Ta30- 1 HaQTOMPOSIBIB, IO 3yMOBIIOE
noTpeOy y KOHCTPYKTUBHUX PIIICHHSX 1 MpOTU()OHTAaHHOMY O0JIaJHAHHI.

TexHonoriy"i GakTopu BKIOYAIOTh MPOoQiIb CBEPAJIOBUHU (BEPTUKAIbHUH,
NOXUJIO-CKEPOBaHUN a00 rOPU30HTAIIbHUI), CIIOCIO 1 TPUBATICTH OYPIHHS, CUCTEMY
KPIMUJICHHS Ta 13011111 TUIACTIB 13 3aCTOCYBAHHSIM 00CaHUX KOJIOH 1 [IEMEHTYBaHHS,
NpU3HAYEHHS  CBEPIJIOBHHM, a TaKOXX METOJ  TEPBUHHOTO  PO3KPHUTTS
NPOAYKTHBHOTO TUIACTA.

JIo eKOHOMIYHMX YMHHUKIB HaJIeKaTh BAPTICTh OYIBHMIITBA CBEPJIOBUHH,
sIKa 3pOCTaE 31 30UIBIIIEHHSIM ITMOMHY Ta CKIaJHOCTI KOHCTPYKIIii, 0O4iKyBaH1 1e0iTH
¢daroiniB, 1m0 BIUIMBaIOTh HAa BHOIp oOJagHAHHS, a TaKOX MPOEKTHHH TEPMiH
CITY>KOHW CBEpJIJIOBMHU, SIKUH BU3HAYAE JOILIBHICTh BUKOPUCTAHHS OLIBII SKICHUX 1
JIOBIOBIYHUX MaTepiaiB.

Exonoriuai BUMOTM  perjJaMEHTYIOThCS UYMHHHUM  3aKOHOJABCTBOM 1
nepeadavyaroTh 000B’A3KOBUH 3aXKHCT BOJIOHOCHUX TOPU30HTIB BijJ 3a0pyaHEHHS, a
TaKOXK 3armo0iraHHs BUTOKaM Ha(TH, Ta3y ¥ TEXHOJOTIYHHUX PIIUH Y HABKOJHUIITHE
cepenosuiie [19, 21].

[lin wac mpoeKTyBaHHS TaKOXX BPAaXOBYIOTHCS KIIMAaTH4YHI Ta reorpadidHi
yMOBHU. 30KpeMa, MOPCBKI CBEPUIOBHHU IOTPEOYIOTh CHEIIaIbHUX TEXHIYHUX
pimens (OypoBi mmatdopmu, CcyaHa), a B CEHCMIYHO AaKTUBHUX paiioHAX
KOHCTPYKIIisl TOBUHHA MaTH JTOJAATKOBUH 3amac MIITHOCTI.

@Di3UKO-XIMIYHI BJIACTHBOCTI TJIACTOBUX (DIIIOIMIB CYTTEBO BIUIMBAIOTH Ha
yMOBU BHI00YTKY. Bucoka B’43KICTh 1 OOBOJHEHICTh HA(TH 3yMOBIIOIOTH
3aCTOCYBaHHSI CHELIaJIbHUX METOJIB BIUIMBY Ha ILJIACT, KOPO31iHAa aKTUBHICTh
cepenoBumia (HasBHICTE H2S, CO., xjopuniB) mnoTpedye BUKOPUCTAHHS

KOPO31MHOCTIMKUX MartepialliB, a CXWJIbHICTh MOP1A /10 MICKOYTBOPEHHS BUMAarae
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BIIPOBA/IPKCHHA CUCTCM HiCK03aXI/ICTy.

Tabmuus 1.1 — ®@akTopu, 10 BIUIMBAIOTH HA BUOIP KOHCTPYKIIi CBEPAJIOBUHU

I'pyna dakTop BriiuB Ha KOHCTPYKIIIO CBEPITIOBUHU
['mubuna 3anaranas 31 30UTBIICHHSAM TIMOWHH 3pOCTAIOTh TEMIIEpaTypu
NPOAYKTUBHOTO TJIACTA | Ta THCKH, IO 3yMOBJIIOE YCKIIAJHEHHS KOHCTPYKIIi,

3aCTOCYBaHHS 0araToKOJOHHUX CXeM 1 00camHuX
TpyO MIJBUIIIEHOT MIITHOCTI
®Di3uK0-MexaH1YH1 Hecriiiki nopoau notpedyoTh paHHBOTO KPIIJICHHS,
BJIACTUBOCTI OPIJ 3aCTOCYBaHHS CIHeliaJbHUX OypOBHUX pO3UHHIB 1
CKOPOYEHHsI BIIKPUTOTO CTOBOYpa
I'eonoriuni [InactoBuii THCK 1 Bucoki 3HaueHHd BuUMararoTh MiAOOpYy 00cagHUX
TeMIieparypa KOJIOH 32 MIIHICTIO Ta 3aCTOCYBaHHSI
MPOTU(POHTAHHOTO 00JIaTHAHHS
Hagsricte BogoHocunx | Buznauae — HeoOXiAHICTE HangiiHOI  130JIsIl
TOPHU30HTIB BOJIOHOCHHX IIIACTIB JUISl 3aXHUCTY TUTHHUX BOJ]
CxunpHICTB 710 Ta30-1 | OOyMOBIIIOE BHOIp KOHCTPYKIII 3 MOKJIMBICTIO
HaTOMpOSBIB BcraHoBieHHs [IBO Ta minBuimeHi BUMOTH [0
repMeTu3aii
[Ipodins cBepaioBuHn | Bu3Hauae KUTbKICTh 0OCaIHUX KOJIOH, iX JdiaMeTpu
(BepTUKaNbHA, TOXUJIO- | Ta BUMOTH JIO KPITUICHHS 1 [IEMEHTYBaHHS
CKEpOBaHa,
TOPU30HTAIHHA)
Croci0 1 TpUBaIiCTh BruuBatoTe Ha BUOIp MarepiaiiB, TEXHOJOTTYHUX
T . . | OypiHHg PEXHUMIB 1 KOMIIOHOBOK OYpHJIBHOTO IHCTPYMEHTY
CXHOJOTTHHL I crema kpimieHHs Ta | Dopmye cxemy oOcagHUX KOJOH 1 TIMOMHHM iX
130711111 CITYCKY
[IpuzHaueHHs Po3BimyBanbHI Ta eKcCIUTyaTarliiiHi CBEPAJIOBHHHU
CBEPUIOBUHH MarOTh Pi3HI BUMOTH JI0 KOHCTPYKIIii
Criocib nepBUHHOTO BrmiuBae Ha BuHOIp eKCIUTyaTaliiHOI KOJIOHH,
PO3KPHTTS TIacTa nepdopariii Ta METOIiB OCBOEHHS
Bapricts OyniBauntBa | 3pocTae 31 30UIBIICHHAM TIJIMOMHU 1 CKIAIHOCTI
KOHCTPYKIIii, 10 ToTpeOye onTUMIi3allii cxeMu
EKOHOMI4HI OuikyBanuii 1e6iT BI/ICOKi‘ ,Z[e(?.iTI/I HOTpe§¥10Tb OUIBII HAIIMHOI Ta
JOBTOBIYHOT KOHCTPYKITIi
Tepmin cityx0Ou JloBroctpokoBa eKCILTyaTallist 3YMOBIIIOE
CBEPUIOBUHHU 3aCTOCYBAaHHS SKICHIIIUX MaTepiaiiB
3axHCT BOJIOHOCHUX Bumarae repMeTu4HOi 1307A1i1 Ta AOTPUMAaHHS
o TOPU30HTIB HOPMAaTHUBHUX BUMOT
Exonoriuni -
3anobiranHs BuTokaM | OOyMOBIIOE ~ 3aCTOCYBaHHA  0araTOKOJOHHHMX
¢dmoinis KOHCTPYKIIH 1 IKICHOTO IIleMEHTYBaHHS
B’saskicTs 1 Busnauarore HeOOXIAHICTH cHEIlaIbHUX METOIB
di3uko- 00BOIHEHICTh Ha(TH BUIOOYTKY 1 KOHCTPYKTUBHHX PillIeHb
XiMi4uH1 Koposiitna aktuBHicTh | [loTpebye 3aCTOCYBAHHS KOPO3IHOCTIMKIX
BrnactuBocti | (H2S, CO», xnopuam) MaTepiajiB i 3aXMCHUX MOKPUTTIB
Gbaroigis CxunpHICTB 10 3yYMOBITIO€ BIIPOBAPKEHHS CUCTEM ITICKO3aXUCTY
MICKOYTBOPEHHS
[Ipuponno- Mopcbki abo ceiicmivuni | Bumaraioth CHeUiAIbHUX  KOHCTPYKIIIH 1
KIIMaTHYH1 YMOBH JIOJIATKOBOTO 3amacy MIITHOCTI
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Takum uyMHOM, BHOIp KOHCTPYKUII CBEpUIOBUHH € OaraToakToOpHUM

3aBJAaHHAM, 110  NOTpeOdye  KOMIUIEKCHOTO  BpaxyBaHHsS  TI'€OJIOTIYHUX,

TE€XHOJIOTIYHUX, €KOHOMIYHHMX Ta €KOJOTIYHUX YMOB. Y3arajJlbHeHHS OCHOBHHX
¢dakropiB, HaBeaeHux Yy Tabn. 1.1, pgo3Bosiie OOIPYHTOBAHO MNpUKAMATH
KOHCTPYKTHUBHI PIlLIEHHS IPU MPOEKTYBAHH1 HAPTOTra30BUI00YBHUX CBEP/IJIOBHH.
J1o HaOUTBII MOIKUPEHUX YCKIIAIHEHb 1 aBapii y mpolieci OypiHHS HaJeXKaTh
NOrJIMHAHHS OYpOBOrO PpO3YMHY, TPUXOIUJIEHHS OYpUIBHOTO I1HCTPYMEHTY,
NOPYIICHHSI CTIMKOCTI CTIHOK, 3alllJlaMyBaHHS CBEPIJIOBUHU, (DIIIOIIONPOSIBH,
BIIXWJICHHS TpPa€eKTOpii Ta 3a0pynHEHHS NPOAYKTHBHHUX IUIacTiB [26, 45, 47].

OcHOBHI PO UIAKTUYHI 3aX0/IM 3 TIONIEPEXKEHHS TaKUX SBUIL HaBeAeH1 B Ta0. 1.2.

Tabnuus 1.2 — OcHOBHI YCKIJIaIHEHHS NPU OYpiHHI CBEPAJIOBUH Ta 3aX0JIU iX

TIOTICPEIKCHHS
VYcknaaHeHHs,
aBapii Ta Opak y OcHOBHI PO TAKTUYHI 3aX0I1
OypiHHI

[Tornunanus OypoBoro
PO34HHY

Onrtumizallis TYCTHHH Ta PEOJIOTIYHUX TMapaMeTpiB  OypoBOro
pO3UnHYy; KOPHUTYBAaHHS PEKHUMIB OYpiHHA 1 TIAPOJAMHAMIYHHX
napaMeTpiB IMOTOKY; 3aCTOCYBaHHs CIICHiaJIi30BaHUX MPOMUBHHUX
arcHTIB 1 IPOTUIIOTJIMHAJIBHUX MaTepiajliB; 0OMEKEeHHS KUTBKOCTI Ta
MIBUJIKOCTI CITYCKO-TTIMMaJIBHUX OTIeparii

[Ipuxonnenus
OypUIBLHOTO

IHCTPYMEHTY

[TinGip onTUMaNBHUX TPOIUHAMIYHUX XapaKTEPUCTUK IIUPKYJIAIIIT;
CBO€YacHa TMpopoOKa HEOE3NMEeYHUX IHTEPBAIIB, PETYIIOBAHHS
GI3MKO-XIMIYHMX ~ BJIACTHBOCTEH  OypoBOTO  pO3YWMHY 13
3aCTOCYBAaHHSM CIICIIAJIbHUX J100aBOK; BUKOPUCTAHHSI CICIIATbHUX
KOMIIOHOBOK HHW3y OypHJIbHOT KOJIOHH Ta JIOJJATKOBHX IPUCTPOIB;
BUOIp ONTUMAIILHOTO ciocoOy OypiHHS 1 TpOo(UTI0 CBEPAJIOBHHH

[TopymienHs cTiiikocTi
CTIHOK Ta
3aluIaMyBaHHS
CBEP/UIOBUHH

3a0e3neyeHHs] €(EKTUBHOTO PEXUMY IPOMHBKHU; PETYIIOBaHHS
napaMeTpiB 1 XIMIYHMX BJACTHBOCTEH OypoOBOrO  pO3UHHY;
CKOpPOYEHHSI 4Yacy repeOyBaHHS BIIKPUTOTO CTOBOYpa; CBO€YACHE
KpIMJICHHs HECTIMKUX IHTEpBaJIiB

dmroigonposiBu (raszo-,
Ha(TO-, BOAOIPOSIBH)

KoHnTposb 1 migTpuMaHHs HEOOX1AHOT I'yCTUHH OypOBOTO PO3UMHY;
O0OMEXEHHSI IHTEHCHBHOCTI Ta TPHUBAJIOCTI CHYCKO-MiAIHMaIbHUX
olepalliii; orepaTuBHE pearyBaHHs Ha 3MiHY I'a30BMICTY PO3UHHY

BigxunenHns TpaekTopii
CBEPJIOBUHH BiJl

KopuryBanHs mapamerpiB pexumy OypiHHSA; 3aCTOCYBaHHS
TEJIEMETPUYHUX CHCTEM KOHTPOJIIO TPAEKTOPIii; BUKOPUCTAHHS

MNPOAYKTHUBHOTI'O IJIaCTa

MIPOEKTHOT CHeliaTbHUX KEPOBAHUX KOMIIOHOBOK HU3Y OYpUIIbHOI KOJIOHH
Ontumizanis  mapamerpiB  OypoBOro po34MHY; 3aCTOCYBAaHHS
3a0pyIHeHHS Creliani30BaHUX Mayo3a0pyAHIOIUUX OypOBUX PpO34MHIB; BHOIp

parioHaJIbHOI TEXHOJOT1l MEePBUHHOIO PO3KPUTTS MPOJYKTUBHOTO
iacTa
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[IpoekTyBaHHS  KOHCTPYKIII  CBEpAJOBUHM  Oa3yeTbcsi Ha  aHai3l
CHIBBIIHOUIEHHS T1IPOCTATUYHOIO THUCKY CTOBHA OypoBOro ab0 IEMEHTHOIO
PO3YMHY 3 MOPOBUM THUCKOM 1 THUCKOM T1IpOpO3pUBY mopia. [HTepBanm MK UMU
BeIMYMHAMH (OpMYye€ TaK 3BaHE «BIKHO OYpIHHSI», SKE€ BHU3HAYa€e OE3MEUHMI

Jiana3oH TUCKIB Ui IPOBeIeHHS OypoBHX poOiT (puc. 1.2).

THCR

KOHIYKTOP

THCK PO3PUBY
TIOPOBHI THCK

&'\
CKCILTya-

= TaIliiiHa
e KOJIOHA ;
— e . = T . . MPOEKTHA ITHOHHA
v —> < —> <—
(hakTop dakxTop
Oe3meKu 0e3neKn

Pucynoxk 1.2 — KoHCTpyKIIist CBepAIOBUHH 3aJI€KHO Bij BikHA THCKIB [42]

Huxubo10 Mexero BikHa OypiHHS € MOpPOBUN THUCK, MEPEBUIICHHS SIKOTO
HeoOXigHe s 3a0e3meueHHs CTiMkocTi cTiHok cBepaioBuHu [30]. Bepxus mexa
BIMOBIAA€ THUCKY TIAPOPO3PUBY TOPiA, TMEPEBUIICHHS SKOTO MPHU3BOAUTH 0
YTBOPEHHS TPIMIMH, BTPAT OypOBOTO PO34YMHY Ta AecTtabimizarii croBOypa. Tomy
TryCTHHA OypOBOTO pPO3YHMHY MiJOMPAETHCS TAaKUM YHUHOM, II00 CTBOpPIOBaHUM
TIIPOCTATHYHUNA TUCK MEPEBUIIYBAB TJIACTOBHM, ajie 3aJUIIABCS HUKYUM 32 THCK
TiIpOPO3PHUBY.

Ha BenuuuHy Ta mupuHy BikHa OYpIHHS BIUTMBAIOTh IITMOMHA CBEPAJIOBUHHU (31

30UTBIIIEHHSIM TJIMOMHU BIKHO 3BYXKYETBHCS), T€OJIOTIYHA HEOTHOPITHICTH PO3PI3Y,
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PIBEHb IJIACTOBUX TUCKIB 1 BIACTUBOCTI OypOBOTO PO3UYMHY, 30KpeMa MOro rycTuHa
Ta PEOJIOTIYHI XapakTepucTuku [42].

[Ipo€ekTyBaHHS KOHCTPYKI[ii TOYMHAETHCA 3 BUJJIECHHS 30H 3 HECYMICHUMU
yMoBamu OypiHHS. J[0 TaKUX BITHOCSATH CYMDKHI IHTEPBAJIU, Y SIKUX 3MIHA T'YyCTUHH
OypOBOIro pO34MHY, HEOOX1IHA ISl HUKHBO1 30HU, MOKE COPUYUHUTH TOTJIMHAHHS,
¢GaroigonposiBu a00 BTpATy CTIMKOCTI B BEpXHI1M 30H1. 30HH CYyMICHUX YMOB OYpIHHS
(GOpMyIOTH 30HM KPIIUIEHHSI CBEPAJIOBUHU OOCAJHUMH KOJIOHAMU, KUIBKICTh SIKHX
BIJIMOBIAA€ YMCTY 00CaHUX KOJIOH. [ TMOMHA CITyCKY KOXKHOT KOJIOHU BU3HAYAETHCS
MEXEK MK 30HAMH HECYMICHMX YMOB 1 IMOBMHHA pPO3TAalIOBYBAaTHCS B CTIMKUX
nopojaax.

V pa3i BcTaHOBIIeHHsI MpOoTUBUKKUIHOTO 00aaHanHs ([IBO) 6ammak o6canHoi
KOJOHM Mae€ OyTH pO3MINICHUH Ha Takid TAuOWHi, 100 i Yac TIYHIiHHS
CBEP/JIOBHHHU HE BIIOYBCS TiIPOPO3PHUB MOPi HIK4Ye Oammaka [9].

['yctuHa OypoBOro po34MHY BU3HAYAETHCSA 3 YMOBHM CTBOPEHHS HEOOXIAHOIO

TIPOCTAaTUYHOTO TUCKY 1 pO3PaX0OBYETHCS 32 BiIOMOO 3aiexHicTio (1.1).

_ Pnn+ AP

1rar, LD

pé.p

zie P, — nnacroBuii TuCK, I1a;
§ — OPUCKOPEHHS BIILHOrO NaiHHsA, M/C?;
h — rauOuHa BiAMOBIIHOIO MJIACTOBOIO THCKY, M;

AP — Benu4MHAa TIEPEBUINCHHS TUCK y CBEP/IJIOBHHI HAJl TIacTOBUM, [la.

SKIII0 BUMOTH JI0 TYCTHHU HEe 00yMOBJIEHI HEOOXITHICTIO cTa01Ii3allii CTIHOK,
y 30HaX CYMICHUX YMOB OypiHHS BOHA ITOBMHHA IIEPEBUIIYBATH IJIACTOBHI THCK Ha
10 — 15 % nns cBepanmoBuH raubuHO0O 10 1200 M, Ha 5 — 10 % s inTepBania 1200
— 2500 m 1 Ha 4 — 7 % a5 cBepyIoBUH rimbOuHOI0 moHan 2500 M, ame B Mexax

YCTaHOBIICHHX I'paHUYHUX 3Ha4YeHb [12, 28, 49].
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CBEP/JIOBUH;

— JOCHIIUTH T€O0JIOTO-IIPOMHUCIIOBI, T1IPOr€ONIOrYH1 Ta TepMOOapUYHI YMOBH
ManriBCbKOro Ta30KOHJEHCATHOIO pOJOBHUINA, WII0 BU3HAYAIOTh CKJIAJHICTh
CHOPY/I’KEHHS CBEP/JIOBHH;

— OOTpYHTYBAaTH TEXHOJIOTTUHI PIIEHHS 31 CIIOPY/KEHHS TOXUII0-CKEPOBAaHUX
CBEp/JIOBUH, 30Kpe€Ma KOHCTPYKIIi, OypoBI Ta TaMIOHaXHI PO3YMHHU, MOPSJIOK
KPIIUJICHHS ¥ lIeMEHTYBaHHs 00CaJHUX KOJIOH;

— po3poOuTH Ta OOIPYHTYBaTH pIlICHHS 3 Oe3neku OypiHHS, BKIIOYAIOYU

npOTU(OHTAHHUMN 3aXUCT MPU PO3KPUTTI FA30HOCHUX FOPU3OHTIB.
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GENERAL CONCLUSIONS

The study addresses a significant scientific and engineering challenge
regarding the justification of a rational directional well design, using the geological
and technical conditions of the Mashivske gas condensate field as a case study.

1. It has been proven that the geological and reservoir conditions of the
Mashivske field are characterized by a complex structure and a significant gross pay
interval exceeding 1000 m. There are 24 productive horizons, primarily concentrated
in the Gzhelian stage of the Upper Carboniferous, with pay zones at depths ranging
from 3,850 to 4,180 m and initial gas-in-place (GIP) (Category Ci) of 41.0
billion m?,

2. It was established that the PT (pressure-temperature) conditions of the Upper
Carboniferous horizons in the Mashivske field correspond to a normal
hydrodynamic regime. The pore pressure gradient ranges from 0.008 to
0.0107 MPa/m, with a pressure-to-hydrostatic ratio of 0.95-1.15. This allows for the
application of standard design solutions with local adjustments to drilling parameters
in specific intervals.

3. It is justified that the rational well architecture for directional wells N. 126
130 should account for 3—4 zones of incompatible drilling conditions and utilize a
multi-string casing program: a surface casing (340-508 mm), two intermediate
casings (0245 and @178 mm), a production casing (D178 mm), and a liner
(@127 mm). This configuration ensures the isolation of aquifers and salt formations,
as well as the safe well completion of productive targets.

4. It was determined that the use of tailored drilling fluids with densities of
1,100-1,600 kg/m? (water-based muds, polymer-clay, salt-saturated, and oil-based
muds (OBM)), combined with well cementing using Portland cements for
low/normal temperatures and Class G cement (slurry densities of 1,500-
1,920 kg/m?®), along with well control (BOP) measures, reduces the risk of drilling
hazards. Such complications can account for up to 30% of the well construction costs
(CAPEX) in the Dnieper-Donets Basin (DDB).
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