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AHOTAIISA

Y pobGoTi pO3TISTHYTO OCOOJMBOCTI Ta TPOOJIEMH TPU  3aKpIIICHHI
TOPU3OHTAJIBHUX CBEPJIOBUH Ha JOCHIKYBaHOMY pojoBuilli. Ha ocHOBI anamizy
ICHYIOUMX TEXHOJOTIM Ta JOCBIZy IIPOMHCIOBOTO 3aCTOCYBaHHsS pPo3poOJieHi
peKOMeHJalli  MoJ0  MIABUIICHHS  SKOCTI  LIEMEHTYBaHHS  XBOCTOBHKIB
TOPU30HTAJIBHUX CBEP/IJIOBUH.

VY mepmomMy po3aiti poOOTH HaBeIeHa TeoJIOTIYHA XapaKTEPUCTHKA POIOBHUIIA,
ne mpoBoamsacs poOota. BusHaueHo, MmO po3pi3 CBEPAJIOBHH XapaKTEPHU3YETHCS
PI3HOMAHITHICTIO JIITOJIOTIYHUX Ta Ha(TOra30BOJOHOCHUX BIACTUBOCTEH. MOXKIIHBI
YCKJIJIHEHHSI npu OypiHHI Ta LEMEHTYBaHHI TMOB'SI3aHI 3 HASBHICTIO TPIIIUH,
KaBEPHO3HOCTI, & TAKOXK 3 BUCOKUM IJIACTOBUM THUCKOM.

Y npyroMy po3aiiai po3rJISHYTI 3aCTOCOBYBaHI TEXHOJOTIYHI PIIICHHS Ha
TOCITIDKYBAaHUX ~ POJOBHUINAX. BusABIeHO, 10 TMEMEHTYBaHHS  XBOCTOBHKIB
TOPU30HTAJIBHUX CBEPJUIOBHH HAa ITUX POJIOBUIAX 3JIIMCHIOETHCS 3 BUKOPUCTAHHSIM
TpaJAMLIIHUX TEXHOJIOTIM, SIKI MalTh Pl HEOOJIKIB. 30Kpema, 3acTOCOBYBaHI
[IEMEHTHI PO3YMHU MAalOTh HU3BKY €JaCTHYHICTh, IO MPU3BOJAUTH JI0 YTBOPEHHS
MyCTOT 1 KaHaJiB y IEeMEHTHOMY 3acTyai. KpiMm Toro, neHTpaiiist 06caHOi KOJIOHU B
CBEP/JIOBHHI HE 3aBXK/IM 3a0€3MeUy€eThC Ha HAJCKHOMY PIBHI.

VY TperboMy poO3/ii HaBEACHO OTJISA Ta aHAI3 CIIOCOOIB MiABUIIEHHS SKOCTI
IIEMECHTYBaHHS TOPH30HTAIBHUX CBEP/UIOBMH. BcCTaHOBIIGHO, IO Ha SKICTh
LEMEHTYBaHHA BIUIMBAIOTh HACTYMHI ()aKTOPH:

— Bukopucranas OydepHux piavH, SKi 3a0e3MedyroTh JOCTaTHIM THCK Y
CBEPJIOBUHI 11 3a0€31eueHHs €(DEeKTUBHOTO IEMEHTYBAHHS;

— Ckraa 1IeMEHTHOTO PO3YMHY, B SIKOMY MOBHMHHI OyTH MPUCYTHI1 JOOABKH, IO
M1BUIIYIOTh HOTO €IaCTUYHICTD 1 aAre3110 10 CTIHOK CBEPIJIOBUHHU;

— IlenTpariss o0cagHOi KOJOHM, siKa TOBMHHA 3a0e3MeuyBaTH MaKCUMAJIbHUI
KOHTAaKT IIEMEHTHOTO PO3YHMHY 31 CTIHKaMHU CBEPJIOBHHH,

— TexHoJOTiA IIEMEHTYBaHHS, sKa IMOBUHHA OyTH aganToBaHa 10 KOHKPETHHUX

yMOB OypiHHS Ta LIEMEHTYBaHHSI.



Ha ocHoBIi npoBeieHoro aHaiaizy po3po0JieHl peKOMEH Iallii 010 MiABUIIECHHS
SIKOCTI 1IEMEHTYBAaHHS XBOCTOBHKIB TOPU30HTAIBHUX CBEpJIOoBHH. L[i pexomennartii
BKIIIOYAIOTh B ce0e 3aCTOCYBaHHS €NAaCTHYHUX TAMIOHAXHHUX  PO3YHMHIB,
IIEMEHTYBaHHS 3 00epTaHHIM 00CaIHOT KOJIOHH Ta BUKOPUCTAHHS IIEHTPATOPIB.

VY derBepTOMY pO3IUTI HaBEACHI pe3yiabTaTH IMPOMHCIOBOTO 3aCTOCYBaHHS
peKOMeHaIlii, po3po0sieHnX y poOoTi. BeTaHOBIEHO, 110 3aCTOCYBAaHHS €IaCTUIHUX
TaMIIOHAKHUX PO3YMHIB MPHU [IEMEHTYBaHHI XBOCTOBHKA 3 OOCpTaHHSAM 3abe3mneuye
MiBUIICHHS SIKOCTI IIEMEHTYBAaHHS Ta 3HUKCHHSI WMOBIPHOCTI YTBOPEHHS MYyCTOT 1
KaHaIIB y IIEMEHTHOMY 3aCTYy/Ii.

KuarouoBi cjioBa: 1eMEHTYBaHHS XBOCTOBUKIB CBEpAJIOBUH, OOEpTaHHS,
cremiajibHl TAMIOHaXKHI PO3YMHH, (DI3UKO-XIMIYHI BIIACTUBOCTI TaMITOHAKHUX

pO3‘-IHHiB, e(l)eKTI/IBHiCTB HCMCHTYBAHHSA, T’ epMeTI/ILIHiCTI) OCMCHTHOI'O 3'€I[HaHHSI.



ANOTATION

The paper considers the peculiarities and problems in cementing horizontal wells
in the studied field. Based on the analysis of existing technologies and experience of
industrial application, recommendations for improving the quality of cementing
horizontal wellbores are developed.

The first section of the paper presents the geological characteristics of the field
where the work was carried out. It is determined that the well section is characterized
by a variety of lithological and oil and gas bearing properties. Possible complications
during drilling and cementing are associated with the presence of cracks, cavities, and
high reservoir pressure.

The second section discusses the technological solutions used in the studied fields.
It was found that cementing of horizontal wellbores in these fields is carried out using
traditional technologies that have a number of disadvantages. In particular, the cement
mortars used have low elasticity, which leads to the formation of voids and channels
in the cement set. In addition, the casing is not always properly centered in the well.

Section 3 provides an overview and analysis of ways to improve the quality of
horizontal well cementing. It is established that the quality of cementing is influenced
by the following factors:

- The use of buffer fluids that provide sufficient pressure in the well to ensure
effective cementing;

- The composition of the cement mortar, which should contain additives that
increase its elasticity and adhesion to the well walls;

- Centering of the casing string, which should ensure maximum contact of the
cement slurry with the well walls;

- Cementing technology, which should be adapted to specific drilling and
cementing conditions.

Based on the analysis, recommendations were developed to improve the quality
of cementing horizontal well boreholes. These recommendations include the use of

elastic grouting fluids, cementing with casing rotation, and the use of centralizers.



Section 4 presents the results of industrial application of the recommendations
developed in this paper. It has been established that the use of elastic grouting fluids in
rotary cementing of the casing ensures an increase in the quality of cementing and a
decrease in the likelihood of voids and channels in the cement set.

Keywords: wellbore cementing, rotation, special grouting fluids, physical and

chemical properties of grouting fluids, cementing efficiency, cement joint tightness.



BCTYII

AKTyajbHicTb TeMH. [oOpu3oHTanbHe OypiHHS € OJHUM 3 HaWOUIBII
e(heKTUBHUX METOJIIB PO3BIAKK Ta BUAOOYTKY HadTH 1 razy. Ilpu ropusoHTaIBHOMY
OypiHHI CBEP/IJIOBMHA 3arTIMOJIIOETHCS B TJIACT M1 KYyTOM, IO JI03BOJISIE OXOTUTFOBATH
OUTBIITY TUTONITY MPOAYKTHUBHOTO TacTa. Lle mo3Bosiste 301bmuTH 1e01TH CBEPAJIOBUH
1 3HU3UTH COO1BApPTICTh BUIOOYTKY.

OpHak, IEMEHTYBaHHS XBOCTOBUKIB TOPU30HTAIILHUX CBEPAJIOBUH € CKJIATHUM
3aBmaaHHsAM. Lle moB's13aHO 3 TakuMU (paKTOpaMH, SIK:

— Benuka noBknuHa XBOCTOBHKIB (10 10 KM 1 OlIbIIIe);

— Pi3HOMaHITHICTh T'€OJIOTTYHUX YMOB;

— Bwucokuit ri1acToBUM THUCK.

— HeskicHe ieMeHTYBaHHSI XBOCTOBHKIB MOJKE IMPU3BECTH JI0 TAKUX MPoOJIeM, SIK:

— YTBOpEHHs MyCTOT 1 KaHaJiB y HEMEHTHOMY 3aCTy/i, 1[0 MOKE IPUBECTH 10
BUTOKY Ha(TH 1 rasy;

— TlomkomkeHHs 00CaIHUX KOJIOH;

— 3HWKEHHS MPOAYKTUBHOCTI CBEPJIOBHH.

JIns  TOBUINEHHS SKOCTI IIEMEHTYBaHHS XBOCTOBHKIB TOPHU30HTAIBHUX
CBEPJIOBUH PO3POOJISIOTHECS HOBI TEXHOJOTII Ta MeToau. OJIHUM 3 TaKUX METOIIB €
IIEMEHTYBaHHS 3 00EpPTaHHIM 00CaTHOT KOJIOHH.

IlemenTyBaHHs 3 00€pTaHHSAM O0CAIHOI KOJOHH J03BOJISE IMIJABUIIUTH SKICTh
LEMEHTYBaHHS 32 paXyHOK HACTYITHUX (PaKTOPIB:

— TlokpareHHs neHTparlii 00cagHoOi KOJIOHH;
— 3HWKEHHS TUCKY IIEMCHTYBaHHS,
— TlokpamieHHs MpokadyBaHHS [IEMEHTHOTO PO3YUHY.

Kpim Toro, nnsa TiABUILEHHS  SKOCTI IIEMEHTYBaHHS  XBOCTOBHKIB
TOPU30OHTAIBHUX CBEPJJIOBUH MOXYTh 3aCTOCOBYBATHUCS CIELIaIbHI TaMIIOHAXKHI
po3unHH. Ili po3umHM MarOTh MIJBHINEHY €JIACTUYHICTh 1 aAre3it0 J0 CTIHOK

CBEPJIJIOBUHU, 110 JI03BOJISIE TM Kpallle 3allOBHIOBATH BC1 TPIIIMHU 1 KaBEPHHU.



Po3poOka 1 BIpoBa/KEHHs] HOBHX TEXHOJIOTIA IIEMEHTYBaHHS XBOCTOBHUKIB
TOPU3OHTAJIBHUX CBEPJIOBMH 3 OOEpPTaHHSIM 13 3aCTOCYBAaHHSIM CHEIlaIbHUX
TaMIIOHAKHUX PO3YMHIB € aKTyaJIbHUM 3aBJaHHSAM, SKE JO3BOJISE ITiABUIIUTH
e()eKTUBHICTh BUIOOYTKY HaTH 1 rasy.

Marictepcbka po0oTa CKIAIaeThes 13 aHOTallli, BCTYIY, YOTUPHOX PO3ILIIB,
3arajbHUX BUCHOBKIB IO POOOTI, CIIMCKY BUKOPUCTAHUX JHKEPEI.

Meta po6oTH — miidpaTH peuenTypy €IacTUYHOTO TaMIIOHAXKHOTO PO3YUHY
JUTS LIEMEHTYBaHHSI XBOCTOBUKIB 3 00€pTaHHAM Ha JOCTIAHOMY POJIOBHIIIL.

[Ipu HamcaHH1 BUMTYCKHOT poOOTH MTOTPIOHO OyJI0 BUPIIIMTH HACTYIHI 3aa4i:

- YIAOCKOHAJIGHHS 0COOJIMBOCTEH MIEMEHTYBaHHS XBOCTOBHKIB CBEP/IJIOBUH
3 00epTaHHsIM;

- YIAOCKOHAJIGHHST TEXHOJIOTIA IIEMEHTYBaHHS XBOCTOBHKIB CBEPJJIOBUH 3
oOepTaHHSM 13 3aCTOCYBAHHSM CHEI[laIbHIUX TAMIIOHAKHUX PO3YHHIB.

O0'exT pociiaKeHHS — LIEMEHTYBAaHHS XBOCTOBUKIB CBEp/JIOBHUH 3
00epTaHHSM.

IIpeaMeToM AOCTIIKEHHS € OCOOJMBOCTI TOPU3OHTAJIBLHUX CBEPJUIOBHH Ha
KOHKPETHUX 00'€KTaX, PEeIenTypH €IaCTHUYHUX TaMIOHAKHHUX PO3YHMHIB, TEXHOJIOTIS
[IEMEHTYBaHHS XBOCTOBHKA 3 00CPTaHHSM.

HaykoBa HOBHM3Ha pPo0OTH — OTPMMAaHO HOBI JOCOKHajJl JaHl 3 BIUIUBY
CHELIAIbHUX TaMMOHAXXHUX PO3YMHIB Ha SKICTh IIEMEHTYBaHHS XBOCTOBUKIB
CBEP/JIOBUH 3 00CPTaHHSIM.

IIpakTyHa HiHHICTH POOOTH:

— BIIPOBA/PKCHHS  HOBUX  TEXHOJOTIH IIEMEHTYBaHHS  XBOCTOBHUKIB
CBEP/JIOBUH 3 OOEpPTaHHSIM 13 3aCTOCYBaHHSM CIICIIAIBHUX TaMIIOHAKHUX PO3YUHIB
MOX€ MPUBECTH JI0 MiABUIIEHHS €()eKTUBHOCTI BUIOOYTKY HAPTH 1 ra3y, a TaKOX J0
3MEHIIICHHSI HETATUBHOTO BIUIMBY HA HABKOJIUIITHE CEPEIOBUIIIC.

- pO3po0JIeH] TEXHOJOri MOXYTh OyTH BHUKOPUCTaHI Ha POJOBHILIAX 3
aHAJIOTTYHUMHU T€OJIOTTYHUMU Ta TEXHOJIOTTYHUMH YMOBaMHU.

Crtpykrypa i 06csar podoru. Marictepcbka poOOTa CKIQIAEThCS 31 BCTYITY,

YOTUPHOX PO3/ILIIB, BACHOBKIB Ta CIIMCKY BUKOPUCTAHUX JKepesl. BoHa BukiazeHa Ha
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83 cTropiHKax, y TOMY 4HCIl /5 CTOPIHOK OCHOBHOTO TEKCTY, 22 PUCYHKIB, 8 TaOIHIIb,
5 CTOpIHOK CIMCKY BUKOPUCTAHMX JKepel (43 HaliMeHYBaHb).

Maricrepchka poOoTa BukoHaHa y HaBuanbHO-HayKOBOMY 1HCTHTYTI HadTu
1 rasy HamionansHoro yniBepcutety «llonraBcbka mosiTexHika iMmeHi FOpis
Konnpatroka» B 2023 porii mijg KepiBHUITBOM K.T.H., JIOIIEHTa, JOIEHTAa Kadeapu

OypinHsa Ta reosorii Matsima Onekcanapa BacmiboBuya.
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INTRODUCTION

Horizontal drilling is one of the most efficient methods of oil and gas exploration
and production. In horizontal drilling, a well is drilled into the formation at an angle,
which allows it to cover a larger area of the productive formation. This increases well
production rates and reduces production costs.

However, cementing horizontal well boreholes is a challenging task. This is due
to the following factors:

- The long length of the shanks (up to 10 km or more);

- Variety of geological conditions;

- High reservoir pressure.

Poor quality cementing of shanks can lead to such problems as:

- Formation of voids and channels in the cement set, which can lead to oil and gas
leakage;

- Damage to casing strings;

- Decreased well productivity.

New technologies and methods are being developed to improve the quality of
cementing horizontal wellbores. One of these methods is cementing with casing
rotation.

Cementing with casing rotation allows to improve the quality of cementing due
to the following factors:

- Improved casing centering;

- Reduction of cementing pressure;

- Improved pumping of cement slurry.

In addition, special grouting fluids can be used to improve the quality of
cementing horizontal wellbores. These solutions have increased elasticity and adhesion
to the well walls, which allows them to better fill all cracks and cavities.

The aim of the work is to select a formulation of an elastic grouting mortar for
cementing rotary liner shafts at a pilot field.

The following tasks had to be solved while writing the thesis:

11



— improvement of cementing features of rotary wellbores;

— improvement of technologies for cementing rotary wellbores using special
grouting fluids.

The object of study is cementing of rotary wellbores.

The subject of the study is the peculiarities of horizontal wells at specific sites,
formulations of elastic grouting fluids, and the technology of cementing the rotary
wellbore.

The scientific novelty of the work is that new, sophisticated data on the effect of
special grouting fluids on the quality of cementing rotary wellbores have been
obtained.

Practical value of the work:

— introduction of new technologies for cementing rotary wellbores using
special grouting fluids can lead to an increase in the efficiency of oil and gas
production, as well as to a reduction in the negative impact on the environment.

— The developed technologies can be used in fields with similar geological
and technological conditions.

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.
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PO3/1LJ 1. TEOJIOTTYHA XAPAKTEPUCTHUKA JOCJIII)KYBAHOT'O
POJIOBHILIA

1.1. 3araabHa indopmaiisi mpo paiioH i MaliJaHYNK PO3TANLYBAHHS

0ypoBOI YCTAHOBKH
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BucHoBku 1o posairy 4

1. 3acTocyBaHHS €IACTUYHUX TAMIIOHAXXHUX PO3YMHIB MPHU 1IEMEHTYBaHHI
XBOCTOBHKA 3 00epTaHHAM Ha 00'ekTax 3aMOBHHMKA JO3BOJIMJIO 3HAYHO IIiIBUIUTH
SKICTh LIEMEHTYBaHHS.

2. VY pe3ynbTaTi 3acTOCYBaHHSI €JIACTUYHOTO TAMIIOHAKHOTO PO3YUHY
FlexiCem 190-150 na cBepanoBrHaX 3aMOBHHUKA BAJIOCS JOCATTH TAKUX PE3YJIbTATIB:

« B cepennbomy BIZICOTKOBE CITIBBIJHOIIEHHS CYUUIBHOTO KOHTAKTY LIEMEHTY 3
obcamaumu TpyOamu 301abiuaocs 3 40% mo 55%.

 3HU3UBCS PIBEHb MPOHUKHOCTI IEMEHTHOI'O CTaKaHa.

o 3HUKJIY TPILIMHYU Ta OPOKHUHU B IEMEHTHOMY CTaKaHi.

3. Jlist  3a0e3medyeHHsT BUCOKOI SIKOCTI IIEMEHTYBaHHS XBOCTOBHMKA 3
O00epTaHHSAM PEKOMEHAYEThCSI BUKOPUCTOBYBATH JIBAa TUIIM LIEHTPATOPIB HAa OJHY
TpyOy: >KOPCTKUN HU3bKOGpUKLiHUM enTpatop 114/149 1 HaniBTBepaAuit 1iTICHUN
uentparop 114/156. Lli uentparopu 3a0e3ne4yt0Th HACTYIIHI [IEPEBArH:

« MakcumanbHMI TOKa3HUK LIEHTpallli XBOCTOBUKA - HE MeHIe 67%.

o [ToninenHst 3aMileHHs 0ypOBOTO PO3UUHY.

o 3HIDKEHHSI pU3MKY 3pMBY XBOCTOBHUKA M1l YaC 00EPTAIIbHUX PYXIB.

14



3AT'AJIBHI BUCHOBKH

Y poGoTi BHUpIMIEHO BaXJIHBY HAYKOBO-TEXHIYHY 3aJlayy — TEXHOJIOTIA
IIEMEHTYBAaHHS XBOCTOBHKIB CBEPIJIOBUH 3 OOEpTaHHSAM 13 3aCTOCYyBaHHSIM
CHeliaIbHUX TaMIIOHAKHUX PO3YMHIB, fAKI 3a0€3MeuyloTh MiABUIICHHSA SKOCTI
[IEMEHTYBaHHS.

1. SIKicTp IIEeMEHTYBaHHS CBEp/UIOBUH Ha 00'ekTax 3aMOBHUKA €
3aJI0BUIBHOIO, aJle 3 HU3bKUM MTOKa3HUKOM B1JICOTKOBOTO CITIBBIJHOIIIEHHS CYIILIIBHOTO
KOHTaKTy. Taka sIKICTh IIEMEHTYBaHHS IMOKpPUBA€ 'CHOKIWHI" yMOBM €KCIUTyaTarii
CBEp/VIOBMHU, aje He 3a0e3ledye HaJiiHy TepMEeTH3aIlil0 B YMOBax TMPOBEICHHS
MI'PII.

2. 3acTocyBaHHS 3alpOINOHOBAHUX TEXHOJOTIYHUX PIlIEHb J03BOJISIE
3HAYHO MIJABUIIMTH SIKICTh LEMEHTYBaHHS CBEPAJIOBUH, 30KpeMa, 30UIbIIMTH
B1JICOTKOBE CITiBBIJTHOIIICHHS CYIIIJIBHOTO KOHTAKTy IIEMEHTY 3 KOJIOHOIO 10 55%. Lle
3a0e3nedye HaJiiHy TepMETHU3allil0 CBEPAJOBMHM Ta MIABUILYE ii TEpMIH
eKCILTyaTalii.

3. 3acTOCOBYBATH €IaCTUYHUI TammoHaxHUI po3unH FlexiCem 190-150 y
BCIX CBEpPJUIOBMHAX, Yy sKUX IUIaHyeTrbed mposeneHHs MIPIL. 3actocyBanHus
eIAaCTHYHOr0 TaMmIoHaxHoro po3unny FlexiCem 190-150 mo3Bossie KOMICHCYBaTH
nedopmMaiiii, 10 BUHUKAIOTh Y 30HI IIEMEHTYBaHHS il YaCc 3MiHM HAaBaHTaXXCHHSI B
mporieci eKcruryaTailii cBepjoBuHU. lle 3abe3nedye OUIbII PIBHOMIPHUM KOHTAKT
[IEMEHTY 3 TMOBEPXHEK 00caJHUX TPyO 1 MIJBHIIYE BIJCOTKOBE CIIBBIIHOIICHHS
CYIIJIBHOTO KOHTAKTYy

4, 3aCcTOCOBYBATH TEXHOJIOTIIO IIEMEHTYBAHHS XBOCTOBUKA 3 OOCPTAHHSIM 1 3
BUKOPHCTAHHSM CIEIiaIbHOT0 00JIaTHaHHS. 3aCTOCYBaHHS TEXHOJIOT11 IEMEHTYBaHHS
XBOCTOBMKA 3 OOEpPTaHHSIM J03BOJISIE€ MOMIMIIUTH 3aMillleHHS OypOBOTO PO3YUHY
IIEMEHTHUM po34yrHOM. lle mocsiraeTbes 3a paxyHOK TOTO, IO OOEpTaIbHUN pPyX
XBOCTOBHKA CITPUSE BUAAICHHIO OypPOBOTO PO3UYMHY 3 3aTPYOHOTO MIPOCTOPY.

S. BukopucroByBatn nBa TUINKM I[EHTPATOpiB Ha OAHY TpPYyOy.

BukopucToByBaHHS JBOX THUIIIB LIEHTPATOPIB Ha OJHY TPYOy 103BOJIsA€ 3a0€3MeUnTU
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O11BII PIBHOMIPHHUI PO3MOIII TUCKY LIEMEHTHOTO PO34YUHY 10 o0canHux TpyoOax. Lle
TaKOXX CHPHUSIE MABUIISHHIO BIJICOTKOBOTO CITIBBITHOIIEHHS CYLIBHOTO KOHTAKTY.

6. BuxopuctoByBatn gBa Tunu OydepHHX pIAMH - XIMIYHHN
(ounmryBanbHMi) Oydep 1 B'si3Kko-TIpyxkHUN Oydep. BukopucTtoByBaHHS JTBOX THIIIB
OydepHUX pIAMH [03BOJIAE TMONIMIIUTH SIKICTh 3aMillleHHS OypOBOTO PO3YHMHY
[EMEHTHUM pPO3YMHOM. XIMIUHUHN (OouMIlyBalbHUN) Oydep chpuse BUIAICHHIO
OypoBOTIO PO3UMHY 3 3aTpyOHOTO MPOCTOPY, a B'S3KO-NpyKHUM Oydep 3abe3neuye

PIBHOMIPHUH PO3MOIi IEMEHTHOTO PO3YMHY 1O 00CaIHUX TpyOax.
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GENERAL CONCLUSIONS ON THE WORK

The following conclusions can be drawn from the results of the research:

1. The quality of well cementing at the Customer's facilities is
satisfactory, but with a low percentage of continuous contact. This quality of cementing
covers the "quiet" conditions of well operation, but does not provide reliable sealing in
the conditions of hydraulic fracturing.

2. The application of the proposed technological solutions can
significantly improve the quality of well cementing, in particular, increase the
percentage of continuous contact between the cement and the casing to 55%. This
ensures reliable sealing of the well and increases its service life.

Based on the results obtained, it is recommended to:

1. To use FlexiCem 190-150 elastic grouting fluid in all wells where
hydraulic fracturing is planned. The use of FlexiCem 190-150 elastic grouting fluid
allows to compensate for deformations that occur in the cementing zone during load
changes during well operation. This ensures more uniform contact of cement with the
casing surface and increases the percentage of continuous contact.

2. Apply the technology of cementing the shank with rotation and using
special equipment. The use of rotary cementing technology allows to improve the
replacement of drilling mud with cement mud. This is achieved due to the fact that the
rotational movement of the shank helps to remove the drilling mud from the annulus.

3. Use two types of centerpieces for one pipe. The use of two types of
centralizers per casing allows for a more even distribution of cement mud pressure
along the casing. This also helps to increase the percentage of continuous contact.

4. Use two types of buffer fluids - a chemical (cleaning) buffer and a
viscoelastic buffer. The use of two types of buffer fluids allows to improve the quality
of drilling mud replacement with cement mud. The chemical (cleaning) buffer helps to
remove the drilling mud from the annulus, and the viscoelastic buffer ensures uniform

distribution of the cement mud through the casing.
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