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NCCIEJOBAHUE BA3ZKOYIIPYI'UX COCTABOB B KAYECTBE KHJIKOCTH
IIYIHEHUS CKBAXKUH
RESEACH OF VISCOELASTIC COMPOSITION AS A WELL-KILLING FLUID

bakupoesa A./l., lllananun /I.B., /[éoiinuxos M.B.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Bakirova A.D., Shaliapin D.V., Dvoynikov M.V.
Saint-Petersburg Mining University, Saint-Petersburg

Kniouesvie cnoea: BS3KOYNPYruil C€OCTaB, TIJIYLIEHUE, >KUIKOCTb, NPOAYKTHUBHBIN
IJ1acCT.

Ha mHorux HedTsHBIX MecTOpokIeHUsXx Poccum B KauecTBe >KUAKOCTEH TIyIICHUS
4acTO HCIOJIB3YIOTCS PAcCTBOPBI COJEM KalbIMs WIM HATpus. Takue KUJIKOCTH TIIYIIEHUS
ABISAIOTCS Manod(h(HEeKTUBHBIMU TEXHOJIOTMYECKUMU KUIKOCTAMU. VX HCIONb30BaHUE YacTo
OPUBOIUT K YXYIUIEHUIO (UIbTPAMOHHBIX CBOMCTB KOJIJIEKTOpAa U, CIEA0BaTENbHO,
CHIDKCHHMIO J1e0uTa CKBaXHH. MHOTHE TMPHUMEHSIEMble JKHJIKOCTH TIyIIEHUS Ha
YIIEBOIOPOAHON OCHOBE TAKXKE YACTO HE YJOBIETBOPSIFOT HEOOXOAUMBIM TpeboBaHusM [1].

C 1enpi0 TpeaoTBpalICHUsST OTPUIATEILHOTO BIUSHUS TEXHOJIOTHUYECKHUX KUIAKOCTEH
Ha TPOAYKTUBHOCTh CKB@XMH HeoOXxoquma pa3paboTka CcoOCTaBa, IO3BOJISAIOILIETO
MaKCHMaJIbHO COXPaHUTh KOJUIEKTOPCKUE CBOWCTBA MPOAYKTUBHOTO HE(TEHOCHOTO T1JIacTa.

B nannoit paboTe ObUIM MONTYYEHBI U UCCIIEI0BAaHBI IeJIM HA OCHOBE IMOJINCAXapUIOB —
KMODI, I'DH, IMTAIL B, TTALLH, momudunupoBanHsiii kpaxmai, XB-momumep. Taxoke
MOJTy4€eHbI reu Ha ocHOBe [TAA.

B kadecTBe cIIMBAIOIIUMX areHTOB MCCIEIOBAHBI COJM MEIH, AFOMHMHHUA, >Kele3a,
HUKeNd U Xpoma, Takue Kak cynbdar menu (CuSO4), cympdar amomunus (Al2(SO4)3),
xyopun xenesa (FeCl3), xmopun u anerat xpoma (CrCl3, Ac3Cr), IByXpOMOBOKHCIIBIA KAl
(K2Cr207) [2].

[Tocme wucmonb30BaHUS BSI3KOYIPYTUX COCTaBOB (Teneil) B KaueCTBE IKUIAKOCTU
[NIYIIEHHs COCTaB HEOOXOAMMO YAAIUTh W3 CTBOJIA CKBaXHHBI. JlJig OecrpensiTCTBEHHOIO
yIaJeHusl Telsl ero CTPYKTypa JODKHA OBITh pa3pyllieHa, YTO MOXKET ObITh JOCTUTHYTO
Pa3sIUYHBIMH CTIOCO0AMH, HANPUMEP MEXaHWYECKH, IMyTeM KHUCIOTHOW 0O0pabOTKH WIH
BBEJICHHUEM JIECTPYKTOpPOB. VccinenoBanue AeCTPYKTOPOB SBISETCS MPOAOKEHHUEM JaHHON
Hay4YHOI paboThI.

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPBI

1. C.A.Ps6okonb. TexHOJOrMuYecKHe KHUIKOCTH ISl 3aKaHYUBAaHUSA M PEMOHTA
ckBaxxuH - OAO HIIO «bypenue», 2006 t;

2. B.N. Kpsuios, B.B. Kpenyn. TexHomornyeckue >KUAKOCTU U1l 3aKaHYMBAHUS U
KaluTaIbHOTO pEMOHTa CKBaXuH - TamkeHT, 2009 r.

kksk

Keywords: viscoelastic, well kill, fluid, reservoir.
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It is widespread to use calcium or sodium salt as a basis of drill mud in oil and gas
fields in Russia as a well-killing fluid. Such kinds of fluids are inefficient technological fluids
because they affect on formation’s properties, reduce reservoir quality and flowrate. A lot of
oil-based muds also don’t meet the requirements [1].

Nowadays is very necessary to develop a special fluid composition what could save
reservoir properties of oil-filled formation.

In this title investigated and developed different gels based on polysaccharide, poly-
anionic cellulose, polyacrylamide, polymer and modified starch. As a crosslinker developed
copper’s, aluminum's, iron's, nickel's and chromium's salt (CuSQO,4), aluminum sulfate
(Aly(SO4)s), ferric chloride (FeCls), chromium chloride and acetate (CrCls, AcsCr), potassium
bicarbonate (K,Cr,07) [2].

REFERENCES

1. S.A. Ryabokon. Technological fluids for well’s completion and workover - OJSC
«Bureniey, 20006;

2. V.I. Krylov, V.V. Kretsyl. Technological fluids for well’s completion and
workover — Tashkent, 2009.

HNCITOJIB30BAHUE CIHEIUMAJIBHBIX JIOBABOK B BE3BOJHbBIX PACTBOPAX
JJIA MTPO®UTTAKTAKH MOTJIOIEHA
THE USE OF SPECIAL ADDITIVES IN ANHYDROUS SOLUTIONS FOR THE
PREVENTION OF ABSORPTION

baunoe ILA., I[vizenvuiok E.IQ., Caovikoe M.U., /locenko M. A.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Blinov P.A., Tsygelnyuk E.Yu., Sadykov M.1., Dosenko M.A.
Saint-Petersburg Mining University, Saint-Petersburg

Kniouesvie cnoea: BCKpBITUE TPOAYKTHBHBIX TI'OPU30HTOB, M30JALUSA  BOJBI,
BOJIOHE(DTAHOM KOHTAKT, pa300IIeHHE TUIACTOB, pACTBOPHI Ha OE3BOJHON OCHOBE.

KauecTBO BCKpBITHSI MPOAYKTUBHOIO TIACTA U CTPOUTENHCTBA CKBAXXUHBI B LIEJIOM BO
MHOTOM 3aBHUCUT OT COCTaBa M CBOWCTB OypoOBOro pacTBopa, T.K. OypoBOH pacTBOp — 3TO
TEXHOJIOTHYECKasl JKUJKOCTh, HAXOALIAsCS B MOCTOSHHOM KOHTAKTE€ C TOPHBIMH MOPOIaMH.
Bo Bpems Oypenus ¢ pernpeccueld Ha miacT Hen30exkHO (GopMHupoBaHUE 30HBI KOJIbMATALUN
IUIacTa, a TaK)Ke MPOHUKHOBEHHE (miIbTpaTa OypoBoro pactsopa B ruiact[1].

Hcnonb3oBaHue OypoOBBIX pPAacTBOPOB Ha BOJHOW OCHOBE OOBIYHO MPHUBOIUT K
CYIIECTBEHHOMY HEOOpaTMMOMY CHIDKEHUIO TPOHHIIAEMOCTH KOJIIEKTOPOB, B PE3yJbTaTe
YEero Y/UIMHSAIOTCSI CPOKM OCBOEHHUS CKBaXXUH, CHIIKAETCSI HX MPOU3BOAUTEIHHOCTb,
yMeHbIaeTcs KodphunueHT HedTeoTAaun. YCWICHHIO KoJbMatupyoomero 3ddekra
CIOCOOCTBYET TaK)Ke M3MEHEHHE THAPOAMHAMUYECKOTO AaBieHus B mpoiecce CI10.

Br16op 6e3BOHOM AMYIBCUH MO3BOJSET N30€kKaTh UM CBECTH K MUHUMYMY JTaHHBIE
BUJBI OCIIO)KHEHHW, T.K. OCHOBOWM pacTBopa SBISIeTCS Macio (MUHEpaTbHOE WU
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OpPraHUYecKoe), KOTOpoe MO (PHU3UKO-XMMHUYECKHM CBOWCTBAM pPOACTBEHHO ILIACTOBOMY
drouny, a, cieaoBaTenbHO, HE 00pa3yeT ¢ HUM MAJIOMOJBIKHBIX CMECEH, OJIOKUPYIOIINX
MOPOBOE MPOCTPAHCTBO MPU3a00HHON 30HBI CKBKUHBI [3].

Hcnonb3oBanne BojoHaOyxatommx mnoiauMepoB (BHII) B Ge3BoaHbIX pacTBOpax
MPOJUKTOBAHO HEOOXOAMMOCTBHIO OrPAaHUYEHHUSIBOJONPUTOKAN3 IIACTa B CKBAXHUHY IS
MOBBIICHUST KadecTBa moObiBaemoro Quronaa. Ilmrocel umcnonmb3oBanuss BHII: Bwicokas
MPOHUKAIOIIAs  CHOCOOHOCTh, XUMHYECKas CTOMKOCTh K  IJIACTOBBIM  (pirousiam
nowIcTpOACHCTBHE [2].

Hccnenosan psan cocrasoB BHII ¢ nensto onpeneneHns UX U30IAUOHHBIX CBONCTBB
TOPHBIX TMOPOAAX, HACBHIIEHHBIX (IIOUIOM M ITUTACTOBOM BOJMON MpH WX (QUIBTpPAIH B
OPOAYKTHUBHOM ToOdIme. B KayecTBe OCHOBBI paccMOTpPEHBI O€3BOJHBIE PACTBOPHI,
npuMeHsieMble B HedTera3oBblx KomnaHusax. VccrnemoBana xumuueckasi croiikocts BHIT k
KHUAKOCTSAM, UCTIOJIB3YEMBIM ITPH OCBOCHUH CKBa)KUHBI.

CIIMCOK MCITOJb30BAHHOM JIUTEPATYPBI

1. babasa D.B. KoncTpykiuss He(TIHBIX W Ta30BBIX CKBaXWH. OCIOXHEHUS U UX
npeoosnenne: Yuednoe nocoobue — Bomorna:Madpa-Umxenepus, 2018. - 252 c.

2. IlerpoB H.A., Kopensxo A.B., [laBeinoBa M.H., Komnesa C.®. MccnenoBanue
BOJIOHAOYXAIOWIET0  IMOJIMMEpa C  IeJIbI0  paclIdpeHuss  o0JlacTM  IPUMEHEHHUs
pearenta[OnekTpoHHb pecypc]//CereBoe wu3manme «HedrerazoBoe nemo».— 2007. 16
c.URL:http://ogbus.ru/files/ogbus/authors/PetrovNA/PetrovNA 8.pdf

3. OguunnukoB B.II., SIkoBneB NU.I'., AkcenoBa H.A., Cupun A.B., Poxxkosa O.B.
O} dexTuBHOCTh MPUMEHEHUS OYPOBBIX PACTBOPOB MPU BCKPBITUM MPOAYKTHUBHBIX IUIACTOB
MecropoxaeHuit Kpacnosipckoro kpasi// bypenue u nHedgts.— 2014. Ne03. C. 10-13.

IMPUMEHEHHWE BOJOHABYXAIOIUX IMTOJIUMEPOB JJIS1 3BAKPEIIJIEHUSA
CTBOJIA CKBAKHUHBI ITPHU ITPOXO/JIKE UHTEPBAJIOB
CWIBHOTPEIINMHOBATBIX ITIOPOJ
THE USE OF WATER-SWELLABLE POLYMERS TO SECURE THE WELLBORE
WHEN DRILLING INTERVALS OF HIGHLY FRACTURED ROCKS

baunoe ILA., I[vizenvuiok E.IQ., Caovikoe M.U., /locenko M. A.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Blinov P.A., Tsygelnyuk E.Yu., Sadykov M.1., Dosenko M.A.
Saint-Petersburg Mining University, Saint-Petersburg

Knwueevte cnosa: nuKBUIANMsA —TIOTJIOIIEHWN, TPEIIMHOBATOCTh, OypeHue,
BOJIOHAOYXArOIIHEe JOOABKH.

[Ipu OypeHMM CKBaXWH, OCOOEHHO pa3BEIOYHBIX, OJHMM W3 HawboIee dYacTo

BCTPEYAOLINXCST BUIOB OCIIOKHEHUH SIBIISIETCS TOTJIOIIEHHE OYPOBBIX PaCTBOPOB, a 4acTo U
KatacTpoduyeCKre TOTJIOMICHUSI C WHTEHCHBHOCTBIO 0Oo0jiee COTEeH KyOMYeCKHMX METPOB
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pactBopa B yac. Ha BTopoM MecTe 1o pacnpoCTpaHEHHOCTH CTOUT MpoOiIeMa yCTOMYMBOCTH
CTEHOK CKBA)XHHBI TIPU OYPEHUH WHTEPBAJIOB C PA3BUTOM 30HOU TpeuuHoBaTocTH| 1,2].

OpHrM U3 COCOOOB PEIICHUs JAHHBIX MPOOJIEM SIBISETCS CO3/IaHUE M30JSIIUOHHBIX
COCTaBOB HAa OCHOBE BOJOHAOYXalOIIUX  IOJIHMEPOB, KOTOPHIE  HUCIOIB3YIOTCS
CaMOCTOSITENIbHO TPU HHU3KOH HHTEHCHBHOCTH MOTJIOLIEHUS WM HCIONb3YIOTCS BMECTE C
3aKauKOW OTBEP)KIAIOMIMXCS TaMIIOHAKHBIX CMecell B cllydyae KaracTpouueckux
MIOTJIONIEHUH.

Bononabyxaromue monmumepnsie (BHIT) coctaBel mMmeroT psig mpeuMyIecTB Tepen
TaMIIOHAXXHBIMU CMECSIMH Ha OCHOBE LIEMEHTOB ¢ MUHEPAIBHOM BSXKYLIEH COCTABIISIIOLLICH:

- BBICOKasl CTeNeHb (QUIBTPAIIUU B TIIIACT;

- XUMHYECKasi CTOMKOCTb K arpeCCUBHBIM (IIIOHIaM;

- OwICTpOICHiCTBUHE;

- BBICOKas cTeneHb HaOyxaHus B nepBbie 10-15 gacos [1,2].

HccnenoBan psaAcOCTaBOB BOAOHAOYXAlOMIMX IOJIMMEPOB C IENIbI0 ONpeesieHus
MPOYHOCTHBIX XapaKTEPUCTHK TOPHBIX MOPOJ B MPUCKBAXKUHHOM 30HE NPU UX (QUIBTpalU B
wiact. [lpyu ucnbITaHUSX YYUTHIBAJCS (PPAaKIMOHHBIA COCTaB, TUI W pa3Mep KaHaJloB
TPEIIMHOBATON 30HBI, THII, COCTaB ¥ KOJIMYECTBO BOJIOHAOYXAIOIIETO MOJIMMEpa, TITyOrnHa ero
NpOHUKHOBeHUsT U nuddepeHnuransaoe aapneHue. Takke mpeanaraercs crmoco0d TOCTaBKU
COCTaBa B HEYCTOWUYMBBINA NHTEPBAJICKBAKUHBI.

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPBI

1. babasa D.B. KoHcTpykiuss HEQTIHBIX W Ta30BBIX CKBaXWH. OCIOXHEHUS U UX
npeononenne: Yueonoe nocoobue — Bomorna:Madpa-Umxenepus, 2018. - 252 c.

2. IlerpoB H.A., Kopensako A.B., laBeinoBa M.H., Komunesa C.®. Uccnenoanue
BOJIOHAOYXAaOIIEro  MoJMMepa C  LEIbl0  paclIupeHus  o0JacTH  MpPUMEHEHUS
pearenta[ OnekTponnablii  pecypc|/CereBoe wm3manue «Hedrerazosoe nemo».— 2007. 16
c.URL:http://ogbus.ru/files/ogbus/authors/PetrovNA/PetrovNA_8.pdf

NPUMEHEHUE BYPOBOI'O PACTBOPA HA OCHOBE IIPSIMOM MY JIbCUHA
I BYPEHUSI HEYCTOMYUBBIX TJIMH U APTUJIJIATOB
APPLICATION OF DRILLING SOLUTION ON THE BASIS OF DIRECT
EMULSION FOR DRILLING UNSTABLE CLAY AND ARGILLITES

boiikoe E.B., Eeooxumoe U.H., Jloces A.Il., Mocunvnuuenko M. A.
PI'Y negpmu u eaza (HUY) umenu U.M. I'yoxuna, Mocksa,
000 HUUL] «Hedpa-mecmy», Mockea
Boykov E.V., Evdokimov I.N., Losev A.P., Mogilnichenko M.A.
Gubkin Russian State University of Oil and Gas, Moscow,
Research and Testing Center «Nedra-Testy LLC, Moscow

Knrwoueewie cnoea: 6ypenue, OypoBOi pacTBOp, MpsiMas dMYJIbCHs, WHTHOMpYOIIas
CIOCOOHOCTb.
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W3BecTHO, YTO Ha HE(PTETra30BBIX MECTOPOXKICHHSIX MHpa MPU MPOBOJAKE CKBAKUH
okoii0 70-75% BCKpBIBa€MbIX IJIACTOB MPEACTABICHO INIMHUCTBIMHM OTJIOKEHUSMU M OKOJIO
70% TEXHOJOTMYECKMX OCJIOXKHEHMHM CBSI3aHO C HEYCTOMYMBBIM COCTOSIHUEM CTBOJA
CKBaXHMHBI NIpu OypeHMH B HUX. VHXEHEpPHO-TEXHHYECKHE OMIMOKM B Tpolecce OypeHus
BO3HHMKAIOT U3-3a HEAOCTATOYHOW OLIEHKU CBOWCTB TJIMHUCTBIX OTJIOKEHHM M aprUUIMTOB U
UX MOBeJIeHUs B npouecce pazdypuBanus. K nmpuunHaM texHnueckoi Hed(hPEeKTUBHOCTH TEX
WIM WHBIX PELICHUH yallle BCEro OTHOCST BHJ U COCTaB MPUMEHseMOro OypoBOro pacTBopa,
€ro COCOOHOCTh MHTMOMPOBATh TUAPATALIUIO U CKPEIUISATH 3€pHa MOPO/IbL.

BcenenctBue  HemOCTaTOYHOW — MHTHOMpYIOMIEWM W Kpemsmied  CrocoOHOCTH
npUMeHsieMble pacTBOphI Ha BogHON ocHoBe (PBO) He Bcerna obecrneunBaioT CTaOMIBHOCTD
CTEHOK CKBA)XMHBI, 0COOEHHO Npu OypEeHHH HEYCTOWYHMBBIX TOPU30HTAIBHBIX YYACTKOB. JTO
OPUBOAUT K JOIMOJHUTEIBHBIM 3aTpaTaM Ha JJIUTEIbHYI0 MpopaboTKy, a Takxke Ha
JUKBUIAIMIO TIOCIEACTBUN  OCJOKHEHUWi/aBapuii. I[lpuHSATO cCumMTarh, YTO HamboIee
MPEIMOYTUTENbHBIM U TPABUIBHBIM pElIeHHEeM Il OypeHHs] TaKMX HHTEPBAJIOB SIBISETCS
WCIIOJIb30BaHUE PACTBOPOB Ha yrieBoaopoaHoi ocHoBe (PYO). Ho ucmonwszoBanme PYO
COTPOBOXKAAETCA PAIOM CEPbE3HBIX OTPULIATENbHBIX (DAaKTOPOB: MX BBICOKAs CTOUMOCTb,
npobiemMa yTHIM3alUU HUlamMa u cOpocoB U Jp. KoMOpOMHCCHBIM peleHHEM MOXKEeT
SBIISITHCS IPUMEHEHHE OypOBOro pacTBOpa Ha OCHOBE MPSIMOW IMYIIbCUH.

OcHoBa pa3paboTaHHOW HaMU pELENTyphl OYpOBOTO pacTBOpa MpEACTaBiIseT cOOOM
OMHAapHBII, MUHEPAITU30BaHHBI MOHOBAJICHTHBIMU KATHOHAMH, PACTBOP MOJIMMEpa B Bojie. B
KauecTBe AucrnepcHoi ¢a3zbl (cogepxanue 10 20 %)MOXKHO MPUMEHATh MUHEPAIBHON Maco,
IU3eJIbHOE TOIUINBO, HedTh. CTabmim3aiuioo 3MyJIb5CHU B AuanazoHe temmeparyp ao +90°C
00ecIreunBaroT CIENUanbHO MOA00paHHbIA dMynbrarop cepun PetroMulW. Tuner coneit u
UHTHOUPYIONMX J00aBOK, MX KOHIIEHTPAIMH ONPENEISUIMCh C MOMOIIBI0 aHATM3aKPUBBIX
MOJI3Y4eCTH HCKYCCTBEHHBIX KEPHOB M3 peajlbHOro IuiamMa (TUMAHCKOHM, capraeBCKod u
(GpOTOBCKOW CBUTHI) B YCIOBUSIX OIHOOCHOTO cCxartus Ha ycraHoBke [eorek ACHC.
WNurubupyrommue cBoiictBa OypOBBIX pPacTBOPOB OLIEHUBAIA MO KPHUTEPHIO KOHEYHOM
nedopMaruu oOpas3IoB B YCIOBUSAX UX CBOOOAHOTO HabyxaHus Ha ycraHoBke TLD-10.

AHanu3 UHrHOUPYIOIUX CBOMCTB pa3pabOTaHHOM MPSAMON AMYIBCUU C MOJIEIbHBIMH
PBO u PYO mnoxkazain, uTo mpsiMasi SMyJIbCHsI CHUYKAeT HaOyXaHWe TIIMHUCTBIX 00pa3IoB Ha
80% B cpaBHeHnu ¢ PBO, n umeer pazuuny ¢ PYO menee20%.

Pa3zpaborannbie OypoBblie pacTBopbl mponum anpodamnuio B kommanuun OO0 «MCK
«IletpomxuanpuHr» Ha 3anmagHO-DpruHckoM MecTopoxacHur (XMAO) npu OypeHun 2-x
ropu3oHTaNbHBIX ceKuu (~3350-4200 M) ¢ 3eHUTHBIM yriiom >80°.

16



METOIUKA PACYETA U3HOCA N HAPABOTKMU HA J10JIOTO,
APMHUPOBAHHOE PDC
METHOD OF CALCULATING THE WEAR AND PDC BIT OPERATING TIME

bopucoe K. A., Tpemovak A.A.
FOsicno-Poccutickuii cocyoapcmeennslii noaumexuuyeckutl ynusepcumem (HITH)
umenu M. U. ITnamosa, Hosouepxacck
Borisov K. A., Tretyak A.A.
Platov South-Russian State Polytechnic University (NPI), Novocherkassk

KiawueBble c€j10Ba: M3HOCOCTOWKOCTb, M3HOC MO BBICOTE, YCKOPEHHBIE HCIBITAHHS
MaTepHajoB, HAarpy304HOE NpPUCHOCOOJICHHE, IUIOMIA KA 3aTYIUIEHUs, OCeBas Harpyska,
abpa3uBHBIN KPYT, YTh TPEHHsI, CKOPOCTh OypeHusi, HapabOTKa HHCTPYMEHTA.

Pexxymuii snemeHT PDC cOCTOMT M3 CHHTETHYECKOrO ajiMas3a W TBEPAOCIUIaBHOU
OCHOBBI, YbM OTHOCUTEIbHBIE M3HOCOCTOMKOCTH OTiauyaroTcs B 95-100 pa3, B cieacTBuu
9TOTO TBEPAOCIUIaBHAs OCHOBAa HW3HAIMBaeTcs Owictpee, 3a cuer dero PDC
caMo03aTa4yuBacTCA, q)OpMI/IPYH SaIIHI/Iﬁ yria a. 3MeHeHnne BETMYUHEI IJIOMIaAKH 3aTYIJICHHUA

3aBUCHUT OT LIMPUHBI peXyIIEen 4yacTu F, IIIMHHBI pexyluei yactu B 1 3aaHero yriua a.
= X
F=a(FxB) 2

s uccnenoBanus npouecca uzHoca miaactud PDC u ero MHTEHCUBHOCTH HaMU ObLIT
IPOBE/IEH JKCIEPHUMEHT, B XO0JI€ KOTOPOro OBLIM M3YYeHBl U3HOC PEXYIIUX HIIEMEHTOB BO
BpPEMEHHU, U YCTAHOBJICHA CBS3b MEXAY aOpa3MBHOCTBIO TMOpoAbl W HapaboTkoi Ha PDC.
HccnenoBanne M3HOCOCTOMKOCTH MPOBOAMIM HA YCTAHOBKE JJIsi YCKOPEHHOI'O HCIIBITAHUSA
MatepuanioB (YHM-2) ¢ TOpHU30HTaIBHOW OCHIO BpallleHHs. YCTAaHOBKA OCHOBBIBACTCS Ha
HACTOJBHOM  TOPHU3OHTAJIbHO-(QPE3EPHOM CTaHKE C MPUCTPOCHHBIM  Harpy304HbBIM
npucnocobieHreM. B mpoiecce SKcrepUMEHTa BBIMOIHSINCH CIEAYIOIIUE YCIOBHS:
JaBJIEHWE Ha PEXYIIUX KPOMKaX M3HAIIMBAeMOro oOpas3a He JOJDKHO mpeBbimaTh 18 Mlla —
U3 YCIIOBUHM TBEPJIOCTH UCIOJIb3yeMOro abpa3uBHOro kpyra. CKOpOCTh UCTHpPAHUS HE J0JKHA
npeBbILaTh 2,24 M/C U3 yCIoBH paboThl PEXYIIMX KPOMOK J10JI0Ta AMaMeTpoM 214 MM u
NyTh TPEHUS MPU U3HAIIMBAHUU JTOJDKEH OBITH He Oosiee 942 M — U3 yciaoBUid pabOThI CTaHKa
YHUM-2 3a 20 muH npu 9acrote Bpamierust 50 06/muH [1].

B xone skcnepuMeHTa ONpeAessuid HadyajdbHYHO IUIOUIA/KY 3aTYIUICHHs, Ha4aJbHYIO
OCEBYIO Harpy3ky, W myTb TpeHus pexyuniero siementa PDC. Ilocie wuctupanus Ha
a0bpazMBHOM Kpyre M3MEpSUIM M3HOC PEXYIIETO AJIEMEHTA IO BBICOTE M OMpPENENsId HOBOE
3HAYEHHE IUIOIIAAKH 3aTyruieHus. Onpeneisyii KOHEYHOE W CPEeIHEE 3HAYEHHE YIEIbHOMN
Harpy3ku Ha PDC B nporiecce uctupanus. Onpenensiii ”HTEHCUBHOCTh U3HOCA 110 BBICOTE BO
BpeMeHU. Jlajiee HUKII IOBTOPSUIN.

CpenHee 3HaueHME HMHTEHCHUBHOCTM H3HamMBaHMs 1o BbeicoTe Ha AK mo cemu

.1
1
3amepam coctaBmiio (VPPC=(0,00507 mm/MuH ripu ko3 durmente Bapuanuu K;=10,8%.
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TakuM 00pa3oM, YCKOpEHHBIE JIa0OpaTOpPHBIC HCCIenoBaHus u3HococTorkocTu PDC
Ha abpazuBHOM Kpyre YHMM-2, mo3BOJSIOT YCTaHOBHTH MHTEHCHUBHOCTH M3HOoca PDC mo
BBICOTE BO BPEMEHM, UYTO B CBOK OYEpElb JAET BO3MOKHOCTb IPOU3BOAUTH PacdeThl
MEXaHUYECKOH CKOpOoCTH OypeHUs 1 HapaOOTKU Ha HMHCTPYMEHT.
CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI
1. Tperbsik A.A., JlutkeBuu FO.®., AceeBa A.E. / PazpaboTka mMeTomuku pacuera
HapaOOTKHU MOPOIOPA3PYIIAIOIIET0 HHCTPYMEHTA C alIMa3HO-TBEPAOCILUIaBHBIM BOOPYKEHUEM

/ CTpouTenbCTBO HE(DTAHBIX M Ta30BBIX CKBOXKHUH Ha cyiie u Ha Mope. — 2010. - Nel12. C. 2-8.
%k k

Key words: wear resistance, wear height, accelerated material testing, loading device,
blunt ground, axial load, abrasive wheel, friction path, drilling speed, tool life.

PDC cutting element consists of synthetic diamond and a carbide base which relative
wear resistance differs in 95-100 times, as a result the carbide base wears out faster, whereby
the PDC self-sharpens to form the back angle a. The change in the blunt area size depends on
the width of the cutting part F, the length of the cutting part B and the back angle o.

an(FxB)’mmz

In order to study the process of PDC plates wear and its intensity, we conducted an
experiment in which the wear of the cutting elements over time was studied and a relationship
was established between the abrasiveness and PDC bit operating time.

The study of wear resistance was carried out at the accelerated material testing facility
(AMT-2) with the horizontal axis of rotation. The installation is based on a desktop horizontal
milling machine with an attached loading jig. The following conditions were fulfilled during
the experiment: the pressure on the cutting edges of the wearing sample should not exceed 18
MPa - from the hardness conditions of the abrasive wheel used. The abrasion rate should not
exceed 2.24 m/s from the working conditions of the cutting edges of the bit with a diameter of
214 mm and the rubbing wear path should not be more than 942 m - from the conditions of
the AMT-2 machine operation for 20 minutes at a speed of 50 rpm [1].

During the experiment the initial blunt area, the initial axial load, and the rubbing path
of the PDC cutting element were determined. After the wear on the abrasive wheel, the wear
of the cutting element was measured in height and a new value of the blunt area was
determined. Determination of the final and average value of the specific load on the PDC
during the abrasion process was made. The intensity of wear in height and in time was

determined. Then the cycle was repeated.
.1
The average value of wear rate in height in seven measurements is Iioppe = 0.00507

mm/min with a coefficient of variation Ky = 10,8%. Thus, accelerated laboratory PDC
durability studies on abrasive wheels AMT-2, allow to set the intensity of the PDC wear
height in time, that in its turn, makes it possible to perform calculations of ROP and operating
time of the tool.
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CIIOCOBbI ONITUMU3ALIMUA YACJIEHHBIX PACYETOB MPO® WIS
CKBAYKHUHBI U TUJIPABJIMYECKHUX OTEPH IPU CITYCKOMOAbEMHBIX
OIIEPAIIUAX
WAYS OF OPTIMIZATION OF NUMERICAL CALCULATIONS OF THE WELL
PROFILE AND HYDRAULIC LOSSES AT TRIPPING OPERATION

Bynax A.MJ, T'aoorcuees C.I“.Z, Eeooxumos I/I.H.S, Jlenewrxun C.H.I, Joces A.IL"
000 HUUI] «Heopa-mecmy»,Mocksa, 2000 «llempoHnosrcunupune», Mocksa,
3 PI'Y nepmu u 2aza (HAY) umenu M.M. I'voxuna, Mockea
Bulakh A.M.", Gadzhiev S.G.”, Evdokimov I.N.?, Lepeshkin S.N.', Losev A.P."”
"Research and T esting Center «Nedra-Testy LLC, Moscow, ZPetroEngineering LLC, Moscow,
3 Gubkin Russian State University of Oil and Gas, Moscow

KiroueBble cJ10Ba: ONTUMU3AINS PACUCTOB, MPOPUITH CKBAKHHBI, CITYCKOIIOAbEMHBIC
OTEpaLH, TUAPABINUECKUE TTOTEPH.

Tekymuii ypoBEeHb pPa3BUTHS BBIYUCIUTEIBHON TEXHUKH, MNpPEAHA3HAYCHHON IJId
MEPCOHAIBHOTO UCIOIb30BaHUS, MTO3BOJISIET MPOU3BOIUTH TaKUE CIIOKHBIE BBIYMCIUTEIbHBIC
orepanuy, KOTOpble paHee MOXHO ObUIO BCTPETUTh JIMIIbL B CHEHUATU3UPOBAHHBIX
HCCIIeIOBaHUSAX. TeM He MeHee, U Ha COBpeMeHHBIX DOBM perieHne HEKOTOPBIX YMCICHHBIX
3a]1a4 MO>KET 3aHUMAaTh CYIIECTBEHHOE BpeMs.

B Hacrosimem nokiaze rpyra aBTOPOB JACIUTCS OMBITOM ONTHMM3ALMU PACUYETHBIX
QITOPUTMOB, PEATM30BAHHBIX B TMpOrpaMMe IS THAPABIMYECKUX pPacdeToB OypeHHs
DiPCEngineer®. B yacTHOCTH, PUBOAATCS CHOCOOBI ONTHMU3ALUU CKOPOCTH BBIUYUCIICHHIH
JUISL CIIEAYIOLINX 3a/1a4:

- pacdeT KOOpAMHAT TOYEK MpOo(Uis CKBaXXHUHBI (JUIMHA MO CTBOJY, 36HUTHBIN Yro,
a3UMYTaJIbHBIN yroui, riayOrHa 1Mo BEepTUKAIU, OTXOJ Ha CeBep, OTXOJ Ha BOCTOK) MO METOIY
KOJIBLIEBBIX 1yT MUHUMAIbHOW KPUBU3HBI;

- HHTEpHOJANUS NpoQUiIs CKBaKUHBI, MOCTPOEHHOTO METOIOM KOJBIEBBIX AYT
MHUHUMAJIbHOW KPHUBU3HBI, [0 3aJaHHOM JUIMHE CTBOJA M MO 3aJaHHOM BEPTHUKAJIbHOU
riyouHe;

- UTEPAllMOHHBIA PAacyeT JOMYCTHMBIX CKOPOCTH M YCKOPEHUS TaleBOro OJOKa MpH
BBITIOJIHEHUH CITYCKOMOABEMHBIX ONIEpaINil B CKBaKUHE.

s anropuTMoB pacyeta MpouiIsi CKBaKUHBI BBIABIECHB M HMIUIEMEHTHPOBAHbI
OTpaHUYUTENbHbIE TpeOOBaHMSI K HCXOIHBIM JIaHHBIM, TaKHe Kak 00s3aTelbHOE 3a/laHue
AKCTPEMAJIbHBIX TOYEeK Npoduiis (¢ 3eHUTHBIM yriioM 90°) m Todek moBopoTa MPOQuUIs MO
a3uMyTy (TOUeK C a3uMyTalbHBIMH yriamu, KpaTHeiMH 90°). IlpemnoxkeHn cmocob
COKpAIIIEHUS] KOJMYECTBA BBIUYMCIUTEIBHBIX OIMEpaIlii MpU WHTEPIONSIUA MPOPUIIsS Ha
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3a/IaHHYI0 TITyOMHY 0 BEPTUKAIH, 3aKIIOYAIOIINICS B MIPEIBAPUTEIILHOM pacdere mpoduis
METO/JIOM KOJIBIIEBBIX Ay MHHUMAJIbHOM KpPUBH3HBI C MAaKCUMAJIbHOW JeTaiu3aiueit
(uaTtepBann nperanuzanuu kopoue snemMeHta KHBK) u B pganpHelimem Hcnonab30BaHUH
JIMHENHBIX HHTEPIOJISIUH.

Jlis anropuTMOB HMTEPAIMOHHOTO pacyeTa CKOPOCTH M YCKOPEHHs TajeBOro OJoka
npu CIIO BbIsSIBIEHBI CIIOCOOBI COKpAIIEHUS KOJIMYECTBA BBIYMCIICHUH, 3aKITIOYAIONTAECS B
BBIIIOJIHEHUM  NPEJBAPUTEIBHBIX PAcyeTOB C TPAHUYHBIMA HCXOJHBIMH  JAHHBIMHU
(MakCUMaJIbHBIMM U MHUHHMAaJIbHBIMH CKOPOCTBIO M YCKOPEHHEM), a TakKK€ B ONTHUMH3ALUU
YHUCIIEHHBIX CXEM pacdera JMIOP JHMHEHHBIX CKOPOCTeW OypOBOrO pacTBOpa B KOJIBIIEBOM
MpPOCTPAaHCTBE HJisi  peosiorndyeckux wMogene OctBanbaa, llIBenoBa-bunrama u mis
npuOJIMKEHHON pacyeTHOM cxeMbl 1o Monenu [ epens-bankiu.

OrnucanHbie COCOOBI ONTUMU3AIMU BBIYMCICHUN pealn30BaHbl B MPOTpamMme IS
OBM DiPCEngineer, 3apeructpupoBanHoit @UIIC P®d. IIporpamma mponura anpobaruo 1
MPUMEHSIETCS HECKOJIbKUMH CEPBUCHBIMU He()TEra3oBbIMU KOMIAHUSIMHU.

BYPEHUE CKBAJKHAH BO JbJY C HEJBIO TOJIYYEHNAS KEPHOB JIPEBHEIO
JIBJIIA
ICE DRILLING TO OBTAIN ANCIENT ICE CORES

Bacunvee H.H., /lunenxos B.A'., JImumpuee AH., bonvuwynos AB., T ypKees AH.,
Cepoun JI.B’., Henamues C.A.°
'orpy «Apxmuyeckuti u anumapxmuuecxkutt HUMy , Canxkm-Ilemepoype
? Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Vasiliev N.I.z, Lipenkov V.Ya. I, Dmitriev A.N.Z, Bolshunov A. V.z, Turkeyev A.N.I,
Serbin D.V.?, Ignatiev S.A.”
!«Arctic and Antarctic Research Institute» Federal State Budgetary Institution, Saint-
Petersburg
2Saint—Petersburg Mining University, Saint-Petersburg

KawueBble cjoBa: AHTapkTHIA, OypeHHMe, CKBaXHMHA, KEpH, JpPEBHHHA JEN,
MOJIJIETHUKOBOE 03€P0, NaJIeOKINMaT.

B HacTosiee Bpemsi MOMCKU MCCIEAOBAHUE APEBHETO JIbJ1a B AHTAPKTUIE SABISIETCS
MPUOPUTETHOMN 3aJauell MEXIYHApPOJIHOTO aHTAPKTUYECKOTO coodmiecTBa. M3ydeHue sToro
JpJa TIO3BOJIMT YTOYHWUTH MPUYMHBL, KOTOpPHIE B CEpEAWHE IUICHCTOLIEHA BBI3BAIN
NEePECTPONKY KIMMATHUYECKOI CUCTEMBI HallleH MIaHeThl (B aHIIIOA3bIYHON JuTeparype — Mid
Pleistocene Transition i MPT).

B paspese nenHuka, BCKPBITOM CKBaXKMHOM HAa POCCHMCKOW  cTaHIUU «BOCTOK»,
BbIIETISTIOTCS Tpu ydacTka (puc. 1). Bepxame 3310 merpa paspesa mpeAcTaBisitoT coOo0it
aTMoc(epHbIN Jie[ C MepBUYHBIM 3aJIETaHUEM CJIOEB. JTa 4YacTh JIGAHUKOBOW TOJIIH, JIETKO
naTupyemasi TpaIuLMOHHBIMU METOAAMHU, COJACPKUT YHUKAIbHYI0 HH(OPMAIIUIO O MPOILIBIX
M3MEHEHUSAX KIMMaTa W Ta30BOro cocraBa atmocdepsl 3a mociennue 420 Tteic. jet. B
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uHTepBasie rryouH 3310-3539 M JIeAHMKOBBIM TOKPOB CIIOXKEH aTMOC(EpPHBIM JIbIOM,
UCTIBITABIIUM CKJIaAuaThle JaedopMalMi U TepeMElIMBaHHUE CJIOEB B TNPHAOHHON YacTu
neaHuka. VIMeromuics B pacnopsKEHUM POCCUHCKUX MCCIIENOBATENECH JIENIHOM KEPH CO
cTaHUMU BoOCTOK SBiIseTCSs Ha CETOAHSIIHUI JIeHb CaMblM JPEBHUM U, Oojiee TOTo,
€IVHCTBEHHBIM IIOJIy4eHHBIM B BOCTOYHON AHTAapKTHIE KEPHOM, BO3pacT Jiba B KOTOPOM
MpEeBbIIIAET 1 MIIH. JIET.

Hanmuue npma Bo3pactom Oonee 1 mutH. jeT moxa cranmuedr Boctok o3Hadaer, 4To B
paiione Kynomna B, oTkyna 6epet Hauaao JUHUS TOKA JIbJIa, TPOXOAIIas yepe3 CKBaXuny ST,
JOJDKEH —3aylerath eme Oojiee JPEeBHUM aHTApKTUYECKHH Jiel ¢ HEeHapyHICHHOM
cTpaturpadueii. Yka3aHHble OOCTOSTENBCTBA JAIOT POCCUUCKUM YYEHBIM BO3MOXHOCTH C
OIEPEKEHUEM IOJTYYUTh MHOTHE U3 OXHIAEMbIX HAYYHBIX PE3Yy/bTATOB, 3aIJIAHUPOBAHHBIX
MEXIYHapOAHBIMU MPOEKTaMHU.

Ha peanmm3anuio »Toii BO3MOXXHOCTH WM HampaBiieHa paspaboranHas B AAHUU u
['opHOM yHMBEpCHTETE JOJIrOCPOYHAs IPOrpaMMa IOUCKA U UCCIIEJOBAHUS IPEBHETO JIba B

AHTapKTH]IE.
3k ok %k

Key words: Antarctica, drilling, borehole, core, ancient ice, subglacial lake,
paleoclimate.

Currently, retrieval and studies of ancient ice cores is a priority task for the
International Antarctic community. Studies of these ice samples will help to clarify causes
that in the Great Ice Age triggered alteration of the Planet’s climate system, also known as the
Mid Pleistocene Transition.

Three intervals are identified within the cross-section of the glacier that was
penetrated by a borehole drilled at the Russian Vostok Station (Figure 1). The upper interval
of 3310 m in thickness is formed by atmospheric ice and is characterized with initial bedding.
This part of the glacier ice can be easily dated using conventional methods and contains
unique information on the changes in climate and the atmospheric composition during the
past 420 thousand years. Within the depth range of 3310-3539 m the ice cap is made up of
atmospheric ice that has undergone fold deformation and intermixing of beds at the near-
bottom part of the glacier. The ice core from the Vostok Station available to the Russian
researchers is currently the oldest and the only core sample recovered in East Antarctic which
ice age exceeds 1 million years.

Presence of ice material with the age of over 1 million years below the Vostok Station
means that even more ancient undisturbed Antarctic ice should be deposited in the area of
Dome B, which is the starting point of the ice flow that crosses Borehole 5G. These
preconditions give Russian researchers the possibility to obtain most of the expected scientific
results envisaged by various International projects faster than it was expected.

A long-term programme to retrieve and study ancient ice in Antarctica developed by
the Arctic and Antarctic Research Institute and St. Petersburg Mining University is aiming to
realize this opportunity.
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AHAJIN3 ¥ PA3PABOTKA TAMIIOHAJKHBIX PACTBOPOB JJI5I
JIMKBUJALIVA MOTJIOLIEHU
ANALYSIS AND DEVELOPMENT OF CEMENT SLURRY FOR ELIMINATING
THE UPTAKE

TI'anuwun P.H.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype

Galishin R.N.
Saint-Petersburg Mining University, Saint-Petersburg

KaroueBble ciioBa: IOorjIomeHuc, TaMiOHa)>XKHas1 CMCCh, OCJIOXKHCHM .

[Tornomenue 6ypoBOTro pacTBOpa SIBISETCS OJHUM W3 OCHOBHBIX BHJIOB OCIIOKHECHUHU.
YCTaHOBHUTH TOYHBIE MPUYMHBI BO3HUKHOBEHUS IMOTJIONMIEHUS W BBIOpaTh A((eKTHBHBIC
MEPONPUATHS O JTUKBUIAIMHN JAHHOTO OCJIOKHEHUSI OYEHb CJIOXKHO M3-3a OOJBIIOTo YHcia
(bhaKkTOpOB, KOTOPHIE BIMSIOT HA BOSHUKHOBEHHUE MTOTJIOMICHUH [2].

TammnoHaxxHble CMECH JOJKHBI JIETKO TPOKAYMBAThCSl HACOCAMH U COXPAHSThH
TEKy4ecTb B TEUEHHE BPEMEHHU, He0OX0IUMOro s 3aKaunBaHus cmecH. [locie 3akaunBaHus
B CKB@)XHHY CMECH JIOJDKHBI OBICTPO 3arycTeBaTh UM TBEPHAETh, IPOHUKATH B JIIOOBIE MOPHI U
TPEIIMHBI, HO B TOXE BPEMs HE PACTEKaThCsl, OBITh YCTONYUBBIMU U CTAOMIHHBIMHU, 0012/1aTh
XOpOUIeH CIEMISIeMOCTbI0 C TOPHBIMH TOpoJaMH U OOCagHbIMU TpyOamu, OBITH
BOCTIIPUMMYHMBBIMH K O0OpaOOTKE peareHTamH, HE PacTBOPSATHCS B IJIACTOBBIX BOJAX, HE
PacTBOPSATH TOPHBIE TIOPOJIBI CTEHOK CKBAKWH, OBITH TEPMOCTOMKUMHU U CTOUKHMHU K arpecCuu
IUTACTOBBIX BOJ], JIETKO CMBIBATbCA C TEXHOJIOTMYECKOTO O0OpYAOBAaHUS M HHCTPYMEHTA,
JIETKO pa30ypuBaThCs, He OBITh TOKCUYHBIMU [ 1].

B nannoil paGoTe mpencrtaBieHa pa3paboTKa TpeX TUIIOB COCTaBOB TAMIIOHAXKHBIX
CMecCel: THUIICOBBI pacTBOp, THICOIEMEHTHBIM M ObicTpocxBarhiBatomascs cmech (bBCC).
[IpoBenen aHanM3 U3NYECKUX U PEOJOTHUECKHUX TOKa3aTeNlel JaHHBIX PACTBOPOB, a TAKKE
MEXaHMYECKUX IOKa3aTeNel IOJlyueHHOro IleMeHTHoro kamus. [IpoBexer aHamu3
BO3MO>XHOCTH HCIIOJIH30BAHMSI IICHOIIEMEHTOB ISl JTUKBUIAIIUU TTOTJIOIICHUH.

[To mpoBeICHHBIM HCCIIEOBAHUSM CACIAHBI BEIBOJIBI M PEKOMEH/IAIINH.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. Bacapeirun FO.M., bynatos A.U., [IpocenkoB KO.M. OcnoxHeHHs: U aBapuu MpU
Oypenun He(PTSIHBIX U Ta30BbIX ckBaxuH. — M.: OO0 «Henpa-buznecuentpy, 2000. — 679 c.

2. 3apeirun B.M. Tamnonaxssie cmecu: yde0. mocobue/B. W.3BapeiruH. —
Kpacnosipck: Cub.denep. yu-t, 2014. — 216 c.
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Key words: uptake, cement slurry, complications.

Absorption of drilling mud is one of the main types of complications. To establish the
exact causes of absorption and to choose effective measures to eliminate this complication is

22



very difficult because of the large number of factors that influence the occurrence of
acquisitions [2].

Cement slurry should be easily pumped by pumps and maintain fluidity for the time
required to pump the mixture. After pumping into the well, the mixtures must quickly thicken
and harden, penetrate into any pores and cracks, but at the same time do not spread, be stable
and stable, have good adhesion to rocks and casing, be susceptible to treatment with reagents,
do not dissolve in reservoir water, do not dissolve the rocks of the walls of wells, be heat-
resistant and resistant to the aggression of formation water, it is easy to wash off the process
equipment and tools, it is easy to drill out, not to be toxic [1].

In this paper, the development of three types of compounds of oil-well mixtures is
presented: gypsum mortar, gypsum cement and quick-setting mixture (BSS). The analysis of
physical and rheological parameters of these solutions, as well as mechanical characteristics
of the cement stone obtained, was carried out. Analyze the possibility of using foam cements
to eliminate acquisitions.

According to the research, conclusions and recommendations were made.
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TEXHOJIOI'A ITOBBIINEHUA ITPOU3BOJAUTEJIBHOCTH CKBAYXKHUH
B CJIO’KHBIX I'OPHO-I'EOJIOTHYECKHUX YCJIOBHUAX
TECHNOLOGY FOR IMPROVING WELL PERFORMANCE
IN DIFFICULT MINING AND GEOLOGICAL CONDITIONS

T'acymos P. A.
AO «CesKasHHUIIHza3», Cmaspononw
Gasumov R.A.
JSC SevKavNIPIgaz, Stavropol

KawueBble ciaoBa: pa3paboTka MECTOPOKICHHMH, OSKCIUTYyaTallMOHHBIM  (OHT
CKBa)XXHMH, I'€0JIOrO-TEXHUYECKHE MEPOIpPHUATHS, 00ECIieYeHHe MPOEKTHOTO YPOBHS J0OBIYU
YIJII€BOIOPOAOB.

OmHrMM M3 OCHOBHBIX  HAlpaBJIEHUWH  CTpAaTeTUM  Pa3BUTUS  Ta30BOM
MPOMBINIJICHHOCTHUSBIISIETCS] TTOBBILLIEHUE CTENEHH W3BJICYEHHS ra3a M ra3oBOro KOHJAEHcaTa
U3 HEJp, a TAKXKE MOAIEeP)KaHUEe U BOCCTAHOBIIEHUE HKCIUTYaTAI[MOHHOTO (DOH/IAa CKBAKHUH JIJIS
obecrnieueHus JOOBIUN YTIIEBOJOPOIOB Ha MPOCKTHOM YPOBHE.

MHorue ra30Bble MECTOPOXKICHUS HAXOJATCS HA 3aBepIIAIONICH CTaauu pa3paboTKH,
KOTOpass XapaKTCpU3yCTCd HUCTOICHUEM IMPOAYKTHUBHLBIX IIJIACTOB, MAaACHHUCM IIJIACTOBBIX
NMaBJICHUM U OOBOJHEHHWEM CKBaKHWH, YTO MPHUBOAUT K BO3HUKHOBEHHUIO pPa3IMYHBIX
OCJIOXKHEHUH: pa3pylieHue Mpu3aboiHON 30HBI IUTacTa, OOBOJHEHHWE ILIacTa, 00pa3oBaHHUE
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TJIMHUCTO-TIECYAaHBIX TPOOOK, CaMO3aJaBIMBaHNe CKBAXUH U T.J., TPUBOASIINX K CHHKCHHIO
YPOBHS JOOBIYHM Ta3a.

[loBblmenne kayecTBa pa3pabOTKH MECTOPOXKIACHUNW M OKCIUTyaTallud CKBa)KUH
TpeOyeT NMPUMEHEHHsT WHHOBALMOHHBIX TOJXOJOB JAJS OOECIEeYeHHs MPOEKTHOTO YPOBHS
N00BIYM ra3a, B T.4. B PAMKax I'€0JIOr0-TEXHUYECKUX MeponpusaTuil. Kaxaoe MecTopoxieHue
paccUMTaHO Ha JUINTENBHBIM, MPOTSHDKEHHOCTBIO HECKOJIBKO JIECATKOB JIET, CpOK
9KCIUTyaTallud. 3a CTOJNb JAJUTEIbHOE BpPEMs SKCIUTyaTallud IPOUCXOAAT CYILIECTBEHHBIE
U3MEHEHHUS B T€0JIOTO-IPOMBICIOBBIX IapaMeTpax CaMoOro MECTOPOXKIEHHMsS U TIe0JIoro-
TEXHUUYECKHUX XapaKTEPUCTUKAX KaXkT0H CKBAKUHBI.

HanexHocts (oHAAa CKBaXHMH XapaKTepU3yeTCs TAaKHUM €ro COCTOSHHEM, KOrja
oOecrieunBaercss 3¢ (GEeKTUBHAS HKCIUTyaTallsi MECTOPOXKIACHHS B COOTBETCTBHHM C
NPOCKTHBIMU TOKa3aTeIsIMU pa3pabOTKH M yYPOBHEM SKOHOMHUYECKOH 3(PPEeKTHBHOCTH, a
Takke 00ecreuynBaeTCsl BBIIOJHEHHE ASHCTBYIOIUX HOPM U TpeOOBAaHUM, MPEIbABIIEMBIX K
TEXHUYECKOMY COCTOSIHUIO, SKOJIOTMUECKON U MPOMBIIIUIEHHON 0€30I1aCHOCTH CKBAXHH.

B ycnoBusx craperomux OCHOBHBIX (DOHIOB, Najarouled A00bIYM, JUIMTENBHO
9KCIULyaTUPYEMBIX MECTOPOKICHUN OCHOBOW oOecreueHHs] HaJIeKHOCTH (DOHIA CKBAXKHUH
SIBIISIFOTCSL TEOJIOTO-TEXHUUECKUE MEPONPHUATHS, KOTOpBIE MPEACTABISAIOT COOOW KOMILIEKC
Mep TIe0JIOTUYECKOr0, TEXHOJIOIMYECKOT0, TEXHHYECKOTO M 3KOHOMUYECKOTO XapakTepa,
HalpaBJICHHBIA HAa pPeaN3alrIo MPOCKTHBIX PEIIEHUH ¢ 1eIb0 00ecneueHs] MaKCUMabHON
(onTUManbHO) OOBIYM  YIJIEBOJOPOJOB M TOJTYYEHHUS JOMOJHUTEIBHONH NpUOBLIH
HEZIPOIIOb30BaTEIeM, U  SBJSIIOTCS HEOTHEMJIEMOM 4YacThlO CHUCTEMBbI  YIpPaBJICHHUS

pa3pabOTKO MECTOPOXKICHHM.
%k %

Key words: development of fields, operational well stock, geological and technical
measures, ensuring the design level of hydrocarbon production.

One of the main directions of the gas industry development strategy is to increase the
degree of gas and gas condensate extraction as well as maintain and restore the operational
well stock to ensure the design level of hydrocarbon production.

Many gas fields are at the final stage of development which is characterized by
depletion of productive formations, reservoir pressure drop and watering of wells leading to
various complications: bottom hole formation damage, formation watering, clay-sand
plugging, self-killing of wells, etc. resulting in lower gas production.

Improving the quality of field development and well operation requires the use of
innovative approaches to ensure the design level of gas production including within the
framework of geological and technical measures. Each field is designed for a long, ten of
years, service life. For such a long period of operation significant changes occur in the
geological and field parameters of the field itself and geological and technical characteristics
of each well.

Well stock reliability is characterized by ensuring the effective operation of the field in
accordance with design indicators of development and economic efficiency level as well as
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ensuring compliance with existing standards and requirements for the technical condition,
ecological and industrial safety of wells.

In conditions of depleted well stocks, decreasing production, long-term operating
fields, well stock reliability is ensured on the basis of geological and technical measures
which are a set of measures of a geological, technological, technical and economic nature
aimed at design solutions to ensure maximum (optimal) production of hydrocarbons and
additional profits by the mineral resources user; and are an integral part of field development
management.

TUAPOJJAHAMMYECKHUHA AHAJIN3 JIOJOT, APMUPOBAHHBIX PDC
HYDRODYNAMIC ANALYSIS OF ARMORED PDC DRILL BITS

I'emmanuenxo C. A., Tpemovax A.A.
FOoicno-Poccutickutl cocydapcmeennwiil noiumexnudeckuil ynusepcumem (HITH)
umenu M.H. IInamoesa, Hosouepxacck
Getmanchenko S.A. Tretyak A.Y.
Platov South Russian State Polytechnic University (NPI), Novocherkassk

KawueBbie ciaoBa: pomoto, apmupoBaHHoe PDC; ruapaBindeckuii aHamus,
TUIpaBIIHKA.

BaxxHpIM s51eMeHTOM Tmporecca pa3paboTku a010T, apmupoBaHHbIX PDC sBnsercs
aHau3 TUAPABINYECKOH KOoHUrypamuu u 1onota. CIO0XKHBIM Tpouecc KOMIBIOTEPHOTO
MOJCIIMPOBAHUS YIY4YIIAeT MOKAa3aTeNH OYHCTKH, OXJIaXKICHUS PEXKYIIUX DIEMEHTOB U
AKCIUTyaTaIl[MOHHBIE XapaKTEPUCTUKU JOJIOT.

Hamu nopana 3asBka Ha M300peTeHHe CTAOMIM3UPYIOLIETO JABYXbBSIPYCHOIO JO0JOTA,
PEeXYyIlle — CKaJbIBAIOIIEro THIA, KOTOPOE BKJIIOYAeT HIDKHMHA 3a0ypHUBaroUIuili spyc,
BKJIIOUYAIOLIUI CTAOMIM3aTOphl HUXKHETO 3a0ypHBAIOLIETO spyca M PEeXylIue JOMacTH
HIDKHETO0 3a0ypUBAIOIIETO sApyca, BEPXHHUHN Pa30ypUBAIOIINI IPYC, BKIIOUAIOIINA XBOCTOBHK,
BHYTPEHHUH KaHaJ J10JI0Ta, CTAOMIM3aTOPhl BEPXHETO pa30ypUBAIOLIETO sipyca M PexyIIne
JonacTu pa3OypHBAOIIEro sipyca, peXyllue JIOMACTH HIKHETo 3a0ypHUBAIOLIETO spyca H
PeXyIIUEe JONacTh BEPXHEro paz0ypHBAIOLIETO SpyCa BBINOJIHEHBl CHMMETPUYHO  C
paaManbHO — PACIIONONKEHHBIMU — PEXKYIIMMH — DJIEMEHTaMH, CTaOWIM3aTOphl  HUXKHETO
3a0ypHBAIOILETo sipyca M CTa0MIN3aTOPBhl BEPXHETO pa30ypHBAIOILIETO sipyca MPEACTaBISIOT
coboif  crnmpangbHblE  KamUOpYIOIIWE  IMMOBEPXHOCTH,  CTAOWJIM3ATOpPhI  BEPXHETO
pa30ypHuBalOUIero  sipyca OCHAIIEHbl  BBICOKOCTOMKMMM  IUTHIPSMH,  00JaJar0MIKUMU
KaTuOpyIOIUM  JIeCTBHUEM, MPOMBIBOYHBIE OTBEPCTHUS  PACIOJIOKEHbl B  HIKHEM
3a0ypHUBalollEeM Spyce J10JI0Ta, OTJIMYAIOIIeecs OT U3BECTHBIX JIOJIOT TE€M, YTO KOJIUYECTBO
PEXYIIUX DJIEMEHTOB Ha JIOMACTAX HIKHETo 3a0ypHBAIOIIEro sipyca pPaBHO KOJIWYECTBY
PEXYIIUX IEMEHTOB Ha JIOACTAX BEPXHEro pa30ypHBAIOIIETo spyca, B KOTOPOM COOCHO OCH
JI0JI0Ta BHYTPHU HETO PACIIOJIOKEH ITOCTOSHHBIN KOJIBLIEBOM MarHUT.

Jl070TO CHPOEKTHPOBAHO M M3TOTOBJICHO CIEUUAIBHO JUIsi OypeHHs TBEpAbIX U
CpPEeIHEH KperocTyu Mo OYpUMOCTH TOPHBIX Mopoj. bmaromaps ymydiieHHOW cTaOWIM3aIuy,
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3 PEKTUBHON CTPYKTYpe BOOPYKEHHUS (PACHOJOKEHUS PE3LOB), YIYUIICHHON T'MIpaBIHKH,
BBICOKOKauecTBeHHOMY pe3ily PDC nomoto o06nagaeT MOBBIIIEHHON HAAEKHOCTBIO U
o0ecreynBaeT BBICOKYIO CKOPOCTh IpU OypeHHUH B CpEIHUX, TBEPAbIX M aOpa3HBHBIX
OpOIaX.
CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. Tperbsix A.A., Ceicoe H.U., bypenxkoB H.H. Pacuer KOHCTpYKTHUBHBIX
napameTpoB OypoBbIX KOJOHOK, apmupoBaHHbIX PDC// Oil&Gas Journal Russia— 2012. - Ne5.
- C. 66-69

* % %k

Key words: armored PDC drill bit; hydrodynamic analysis, hydraulics.

The important part of the armored PDC drill bit construction is the analysis of drill
bit’s hydraulic configuration. The complex process of computer modelling helps to increase
cooling characteristics, cutter cooling and exploitation characteristics of the drill bits

We offer application for an invention of the stabilized two-stage cutting — shearing
drill bit , which is comprised of lower drill-in stage, which includes lower drill-in stage
stabilizers and lower drill-in stage cutters, and upper drill-out stage, which includes tail piece,
drill bit’s interior, upper drill-out stage stabilizers and upper drill-out stage cutters; upper
drill-out stage and lower drill-in stage cutters have symmetrical construction with radially
extending cutters, upper and lower stage stabilizers are spiral calibrating surfaces; upper stage
stabilizers have highly durable calibrating rods installed on; flushing holes are located on the
lower drill-in stage of the drilling bit, which distinguish itself from other drilling bits by
having the same amount of cutters on the lower drill-in stage and upper drill-out stage, which
has coaxially installed permanent magnet ring.

This drill bit was especially designed and constructed for drilling in hard and medium
hard rocks. Thanks to upgraded stabilization and effective cutter placement, increased
hydraulic efficiency and high quality cutter this PDC drill bit has high reliability and
increased drilling speed in medium, hard and abrasive rocks.
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KIIACCUOUKALINA OCAAOYHBIX ITOPO/ 1 BBIBOP CIIOCOBA UX
BYPEHUA
CLASSIFICATION OF SEDIMENTARY ROCKS AND SELECTING THE METHOD
OF DRILLING

T'openuxos B.EI, Bacosa JI.A.I, Venexoe A.M.*
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KiroueBble ciioBa: IOorjIomeHuc, TaMiIOHa)>XKHas1 CMCCh, OCJIOXKHCHM .

[Ipu OypeHHM Te€0JIOropa3BeAOYHBIX CKBKHUH C TOBEPXHOCTH 3€MJIM JOCTATOYHO
CIIOXHBIM U TPYAOEMKHM IPOIECCOM SIBISETCS MPOXOJKa BEPXHUX TONII, KaK MPaBUIIO,
MPEJICTABICHHBIX PAa3JIMYHBIMH OCAJ0YHBIMU mopogamMu. CI0XHOCT OypeHHsS BEPXHHUX
MHTEPBAJIOB TOPHBIX MOPOJ OOBACHAETCS CKIOHHOCTBIO OCAJOYHBIX MOPOJA K OMOJ3aHHIO,
HAIMYUEM BaJyHHO-TAJICUHBIX BKJIIOYCHUN, CWIBHOW OOBOJHEHHOCTH W T.J. B Takux
YCIOBHUAX JOBOJIBHO YaCTO TPOUCXOAMT CYKEHHE WM OOpYIIeHHE CTBOJIA CKBAXKHHBI.
OcCOoXXHEHHsSI BO3HHMKAIOT KaK NpH OypeHWHM CKBaXWHBI, TaK W TPU KPEIUICHUU CTBOJA
CKBXMHBI 00camHbiMH TpyOamu. W3-3a cyXeHHs WM OOpYyIIEHUS CTEHOK CKBa)KMHBI
MPUXOJUTCS HEOJHOKPATHO MepeOypuBaTh U PACHIUPSTH 3ay:KEHHBIN CTBOJI CKBaXHUHBI. [lo
9TOW € MPUYMHE HE BCerja YAaeTcs cpa3y YCTaHOBUTh KOJIOHHY oOcaigHbix TpyO. B
IpakTHUKe OypeHHs MHOTJa BpeMsl Ha MPOXOJKY M KpEIUJICHHE BEPXHEro CJ0s OCaA0YHBIX
IOpPOJT MOXKET cOCTaBIATh 10 50% OT 00IIero BpeMeHU Ha CTPOUTEILCTBO CKBaKUHBI. C
[ENbI0 TPEIYNPEKIACHUS BO3MOXHBIX OCIIO)KHEHUW MPH OYPEHHH CKBRXHH B BEPXHHUX
TOJIIaX HEYCTOWYMBBIX OCAOUYHBIX MMOPOJ, HAYAIBHBIN JHaMeTp OYpPEHHsI MOXKET COCTABISTh
151mMM u Gonee. B Takux ciydasx MMEET MECTO CIOXKHAsi KOHCTPYKIUS KPEIUICHHsI CTBOJIA
CKBaXMHBI 0OcagHbIMU TpyOamu. B gnanpHelieM Takas KOHCTPYKIUS HE IIO3BOJISET
IPUMEHSTH BHICOKHE YaCTOTHI BpalleHns 6yposoro cHapsiaa (1000-1500 mus™), uto Beger x
YBEJIMYEHUIO BPEMEHU CTPOMUTEILCTBA CKBXKHUHBI. B mpakTHKe OTE4eCTBEHHOTo U
3apy0eKHOT0 CTPOUTEIHCTBA TI'€0JOrOPa3BEJOUYHBIX CKBAXHH B TAKHX CIOKHBIX YCJIOBHUSAX
U3BECTHBI CHeElHallbHble METO/Abl, Hampumep, OypeHHEe C HCIOJIb30BAHHEM «XOJOBON»
KOJIOHBI. B KadecTBe MOpoJopa3pyllaloero HHCTPYMEHTa MPUMEHSIOTCS KOPOHKHA 0CO00M
KOHCTPYKIIUU — «OalllMaKku» WU ChEMHBIE KOPOHKH (mojioTa). Takue METOIbI MO3BOJSIOT
BeCTH OypeHHEe C U3BJICUCHHEM KepHa M OJHOBPEMEHHBIM KPEIJICHHEM CTBOJA CKBa)KMHBI
KOJIOHHOH o0camubix TpyO6. OnHako 3TH MeTOAbl HE YHU(PUIMPOBAaHBI M HE BCET/a
s dextuBHbl. Tak OypeHHE C HCHOJb30BAaHMEM OOCAIHBIX TPYO M «OalrmMakoB» TpeOyeT
MOBTOPHOTO pa30ypuBaHHs KepHa BHYTPH 00cagHOW KOJOHHBI. Bropas cymiecTBeHHas
npuurHa Manod3(PEeKTUBHOCTH ATOrO0 METOJa 3aKIoYaeTcs B TOM, 4YTO H3-32 HHU3KOH

27



MU3HOCOCTOMKOCTH «OalIMaKkoBy HE BCETJa yAaeTcs MPOWTH, HANPUMEp, BATYHHO-TAJCYHBIE
OTJIOKEHUSI OTHUM JIUAMETPOM.

[Ipu BEIOOpPE TEXHUYECKUX CPEICTB U TEXHOJIOTUU OYypeHHUs CKBaXHH B BEPXHHUX
TOJIIIAX OCAJO0YHBIX MOPOJ B NEPBYIO OuepeAb CIEAYeT Y4YUThIBaTh WX TBEPAOCTh U
YCTOMYHMBOCTh TOPOJI, KOTOpasi ONpeneNsercs CTENneHblo UX cBA3HOCTU. CyIIeCTBYeT psl
kinaccuukanuii TOpHbIX Topoxd [1, 2], HO MPUMEHUTETHLHO K TOJIIE OCATOYHBIX TOPHBIX
MOpOJI YETBEPTUYHOIO KOMIUIEKCAa K HACTOSAIIEMY BpPEMEHHM OTCYTCTBYET eIuHas
KJacCU(pUKalus, B KOTOPOH YUUTHIBAIUCH U TBEPAOCTh M YCTOWYMBOCTH TOPHBIX MOPO/;
TOJILKO TIPUMEHUTENBHO K TJIMHHUCTHIM TOpOJaM W3BECTHA Kiaccu(pUKAus B KOTOPOU
YUUTHIBAIOTCSL YCTOMYUBOCTh M TBEPAOCTh TOPHBIX NOPOJA U PA3IHYHbIE BUBI OCIOXKHEHUH,
UMEIOIe MecTo Tpu OypeHuu ckBaxkuH [3]. Mcxoms u3 3TOro, aBTOpaMH MpeIaraeTcs
KJIaCCU(UKALIUS OCAIOYHBIX IMOPOJ MO0 YCTONYUBOCTH, CBI3HOCTH M CTETICHU WX TBEpJOCTH. B
pa3paboTaHHON Ki1accU(UKALMK MPUBEICHBI OCHOBHBIE THIIBI TOPHBIX MOPOJ, 00Jaaaoume
TOW WJIM WHOM CTENEHBIO YCTOWYMBOCTH, CBSI3HOCTH W TBEPAOCTU. I KaKI0W TpyIIbl
MOPOJT YKa3bIBAETCsI CITOCO0 OypeHHs U YCTAaHOBKH KOJIOHHBI 00CaIHBIX TPYO (OTHOBPEMEHHO
¢ OypeHHMEM CKBaOXMHBI WJIM C TOCIHEAYIOUIMM KpEIUICHHEM CTBOJAa CKBAa)KUHBI).
HckmouennemM B mpeiaraeMol KIacCU(UKALUU SBISIOTCS HEYCTOMYMBBIE TOPOJBI THUIIA
TOp(HOB U MOYB OPraHOTEHHON TPYMIBI OCAOYHBIX MOPOA. B 3TON Tpymnme ropHbIX HOPOA
YCTaHOBKY 00CaTHOW KOJIOHHBI BO3MOJKHO BBINIOJIHATH MOCJE OypeHHs CTBOJA CKBaXXUHBI,
MIOCKOJIbKY HE BO3HUKAET CYIIECTBEHHBIX OCJII0)KHEHHUI BO BpeMs CITycKa 00CagHON KOJOHHBI.
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PAZPABOTKA AJI'OPUTMA PACYETA BEPOATHOCTHU BO3HUKHOBEHUA
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Lenb paboTel — pa3paboTaTh MaTeMaTHUYECKHE METOABI MPOTHO3WPOBAHUS OCIOXHEHUU B
nporecce OypeHusi, UCTONb3ysl pacyeTHble (OPMYNBI TEOPUHM BEPOSTHOCTH U CTATHUCTHKH.
Jlis 3TOM 1enu ObII0 BHIOPAHO HECKOJBKO BUAOB OCJIOXKHEHMM: MOTJIOIIEHUS, IPOSIBICHUS,
OCBIMM W OO0BaJIbl, @ TaK)K€ MPUXBATHI OypOBOr0 MHCTpyMEHTa. Pe3ynbTaT mpoBeIeHHBIX
UCCIIEN0BAHUM IEMOHCTPUPYIOTCS Ha IIPUMEPE MOTIIOIIECHUM.

B kagecTBe KpuTepueB pacdera ObUIM BHIOpAHBI CIEAYIOIINE TApaMETPHI:

® TUI TOPHOM MTOPOJIBL;

® KaTeropusi FTOPHBIX MOPOJ 110 KPENOCTH;

® K03 puLmeHT KaBepHO3HOCTH;

® TIOpPUCTOCTE;

® IIPOHULIAEMOCTb;

® TUIl OypOBOTO pacTBOpa.

st hopMHUpOBaHUs UCXOTHBIX JaHHBIX ObUIO M3ydeHo Oosee 70 MeCTOPOKIACHUH.

* %k

Key words: well drilling, complications, mathematical modeling.

The goal of the work is the development of mathematical methods of complication
forecasting in the drilling process by using the formulas of the Theory of Probability and
Mathematical Statistics. For this purpose several kinds of complications were chosen: loss of
returns, well flow, slide rocks and caving, as well as sticking. The results of this researching
are demonstrated in the example of loss of returns.

As a criterion of the calculation was chosen the next parameters:

e type of rock;

e rock hardness;

® cavernosity ratio;

e void structure;

e conductivity;

e mud type.

For the formation of the initial data, more than 70 oil and gas fields were studied.
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COBPEMEHHBII MOAXO0/ K TEXHOJIOT'HYECKOMY PELIEHUIO
MPOLIECCA CKBAYKUHHOM 'MAPOJOBBIYH )KEJE3HOM PY bl
MODERN APPROACH TO THE TECHNOLOGICAL SOLUTION TO THE
PROCESS OF HYDRAULIC ORE MINING

I'poccy A.H.
FOoicno-Poccutickutl cocydapcmeennwiil noiumexnudeckuil ynusepcumem (HITH)
umenu M.H. IInamoesa, Hosouepxacck
Grossu A.N.
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KiroueBble cioBa: CKBaXKMHHAs TUAPOAOObIYAa JKele3HbIX pyn, [ocrumieBckoe
MeCTOpOXACHHUE keNe3HbIX Py KMA, ruapoa00bI9HON CHAPSI, H3BICKAEMOCTh PY/IbI.

3amackl OOTaTBIX KEJIE3HBIX PYA C COAEpkKaHHWEeM jkeneza 10 68 %, ucuyuciseMble
MHOTMMM MIIpJI. TOHH, COCpEIOTOYEHHBIe B mpeaenax benropoackoit obmactu Kypckoit
MarHuTHOM aHomanuu (KMA), 3ameraioT B CIIOKHBIX TOPHO-T€OJOTHMYECKHX YCIOBHUSAX.
OnHaKo CIIOKHOCTh MX J0OBIUM 3aKIII0YAETCS] B TOM, YTO T€OJIOTHUECKUH pa3pe3 MpeAcTaBiIeH
MOIIHBIMUA OTJIOXKEHHSIMA TE€MaTUTO-MapTUTOBOM pyabl B uHTepBaie 530-795 M c
YepeayIOUUMUCS MPOCIOSIMU KEJIE3HOM CITIOJIKM MOIITHOCTBIO 10 90 CaHTUMETPOB.

CxBaxxkunHas ruaponoObda (CI'JI) »Tx pyn BhoepBeie Oblla BHEAPEHA Ha
[[empaeBckom mecTopokaeHnr B 1990 romy. 3a Tpu roga SKCIUTyaTallud OBUIO JTOOBITO
6omnee 200 ThIC. TOHH BBICOKOKAYECTBEHHOM >kene3Hou pynbl ¢ rryounsl 600-700 m. Takas
pyna Tmo3BoJseT 0e3 MpeaBapUTENIbHOTO OOOTalleHHs B DJIEKTPOMETAIITyPrUYeCKOM
IIPOU3BOJICTBE MOIY4YaTh BHICOKOKAYECTBEHHYIO CTaJIb.

AHanu3 CyIIECTBYIONIMX THIPOJOOBIYHBIX CHAPSAOB, KOTOPHIE MPUMEHSUITMCH Ha
[[TempaeBCKOM MECTOpPOXKACHUH, II03BOJIMJ BBISIBUTH MPUCYIIHE WM HEJOCTATKU U
CKOHCTPYHPOBaTh HOBOE YCTPOMCTBO JUISI CKBAXHUHHOW THAPOAOOBIYM >KEIIC3HOW PYIBI -
OypoBO€ JI0JIOTO C THIPOMOHUTOPHBIM MPUBOAOM ISl pa3pyIIeHUs IPOCIOEB TOPHBIX MOPOJT
Y MPUTOTOBJIEHUS IYJNbIbl U3 PBIXJBIX JKEJIE3HBIX Py, NPUMEHHUTEIBHO K I'€OJOTMYECKUM
yCIOBHAM ['OCTHIIIEBCKOTO MECTOPOKAEHUS, C IIOMOIIBI0 KOTOPOTO MPOUCXOAUT HE TOJIBKO
paspylIeHe OPObl, HO TAaKXKe U MPOPE3aHNe OPOIHBIX IIpocioes [1].

TexHoNOTHsI THIPOAOOBIUM JKEIE3HOM pyIsl C MpPUMEHEHHEM HOBOTO OypOBOTO
JI0JIOTA TO3BOJIUT 3HAYUTEIHHO TOBBICUTH HU3BJIEKAEMOCTh PYyIbl W3 MOUIHBIX IIACTOB,
pa3IeNeHHbIX MPOCIosIMU TOPHBIX mopo IV u V kateropuii mo Oypumoctu [2].

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. Tperbsixk A.A., JlutkeBnu 10.®., CanoxuuxoB M.K., I'poccy A.H. byposoe
JOJIOTO PEXKYIIEro THUIMA C THUAPOMOHHMTOPHBIM MPHUBOJIOM AJISi CKBRKMHHOM THIPOI00BIUU
kene3Hbix pyn // 3B, By3oB. Ces.-KaBk. pernon. Texn. Hayku. 2015. Ne 1. - C. 107-110.

2. Tperbsxk A.4., JlutkeBuu F0.®., I'poccy A.H. Texnomorus runpomoObau
XKene3Ho pyabpl Ha MectopoxaeHusix Kypckoit wmarHutHoi anomanmuu //  [OpHBIA

UH(POPMALMOHHO-aHANUTHYECKUH OrouteTenb. - 2015. - Ne 3. - C. 50-54
* %k

30



Key words: hydraulic borehole mining of iron ores, Gostischevskoye deposit of iron
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Stocks of rich iron ores with an iron content of up to 68%, estimated at many billion
tons, concentrated within the Belgorod region of the Kursk magnetic anomaly (KMA), lie in
complex mining and geological conditions. However, the complexity of their extraction lies in
the fact that the geological section is represented by powerful deposits of hematite-martitic
ore in the interval of 530-795 m with alternating interlayers of iron sluice up to 90 centimeters
in diameter.

The process of hydraulic borehole mining of iron ores was first implemented at the
Shemraevskoye field in 1990. Over three years of operation, more than 200 thousand tons
were mined. Tons of high-quality iron come from a depth of 600-700 m. Such an ore allows
to obtain high-quality steel without preliminary enrichment in the electrometallurgical
production.

Analysis of the existing combinations of hydraulic drill bits and drilling equipment
used at the Shemraevskoye field made it possible to identify the inherent shortcomings and to
design a new device for borehole hydrate extraction of iron ore - a drill bit with a
hydromonitor drive to destroy interlayers the hills and the preparation of pulp from loose iron
ores, with reference to the geological conditions of the Gostishchevskoye deposit, which not
only breaks the rock but also cuts the rock layers. [1]

The technology of hydrally mining iron ore with the use of a new drill bit will
significantly increase the recoverability of ores from powerful strata separated by interbeds of
rocks of IV and V categories by drillability [2].
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Ha ocHoBe anHanmM3a [JaHHBIX akceJIepoMeTpa M THPOCKONUYECKOTO KOMIIaca,
OIICHUBAIOIINX B PEXKHME PeaTbHOrO0 BPEMEHH IMHAMHYECKYIO COCTAaBJISIONIYI0 OYPHIbHON
KOJIOHHBI B TIPOIECCe YIIIYONEHUS CKBKUHBI, a TaKKe TEXHUYECKHX XapaKTEPUCTHK
BHYTPUCKBOKUHHOTO HWHCTPYMEHTa U 000pyInoBaHHs OypOBOM YCTaHOBKH, MpPENJIOKEH
QITOPUTM, MPEAOTBpAILAIONINN BXOXKJACHUE B PE30HAHC KOMIIOHOBKM HH3a OypHIIbHOMN
kojouHbl (KHBK), myrem mporHo3upoBaHus M CBOEBPEMEHHOTO KOHTPOJS BBIHYKICHHBIX
KPYTUJIbHBIX U COOCTBEHHBIX KOJEOAHUN CHUCTEMBbl, HU3MEHEHHEM YacTOThl €€ BpalIeHUS U
Harpy3Ku Ha J0JI0TO.
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Based on analysis of accelerometer and gyroscope data, which valuate (in real time)
the dynamic component of drill string in the process of hole deepening and also the
specifications of equipment drilling rig — we are suggest the algorithm, which prevents
resonance the bottom of the drill string by the prognostication and control of forced
oscillations and characteristic oscillation also by the changing of rotation frequency and
weight on bit (WOB).
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PABPABOTKA KOHCTPYKIIMM U TEXHOJIOI'NH CITYCKA XBOCTOBHUKA B
CKBA’KHMHAX C BOJIBIIUM OTXOJIOM OT BEPTHKAJIN
DESIGN AND PROCESS ENGINEERING OF SLOTTED LINER RUNNING IN
EXTENDED REACH DRILLING
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KawueBble ciaoBa: OypeHHE CKBaXHH, 3aKaHYMBAHWUE CKBAXKUH, CKBAXHUHBI C
OOJBIIUM  OTXOJIOM OT BEpPTHUKAJIHM, XBOCTOBUK, TypOyiau3aTop, NpHUXBaT, Iu(poBoe
IPOTOTUIIHPOBaHKE, 3D-neyars.

CHoXXHOCTb OCBOEHHUSI TPYJHOJIOCTYIHBIX TEPPUTOPUM, TaKUX KaK ApPKTHYECKHM
menbd, mpeaycMarpuBaeT OypeHHe CKBaKMH C MOPCKOH 1utatdopmsbl, JuO0 ¢ OeperoBoi
auHud. Kak npaBuiio, MpoekTHBIM NpoQMiIb TaKUX CKBRKUH HMMeEET OOJbIION OTXOA OT
Beptukaiu (BOB), kotopenii MoxeT mpeBbimaTh 12 kM. [Ipu 3TOM IMHA HAKIOHHBIX H
TOPU30HTAJIBHBIX YYaCTKOB CKBaKMHBI COCTABIIAET OT 4 KM /10 9 KM.

CrpourenscTBo ckBakuHbl ¢ bOB conmpoBoXknaeTcs 3HAYNTEIBHBIMU KalIUTAJIbHBIMU
3aTpaTaMu ¥ PUCKaMH Ha BceX dTamax e€ coopyxenus. [Ipu OypeHun u 3akaHYUBAaHUM TAKUX
CKBOXXHMH BO3HHMKAIOT OCJOXHEHUS M aBapud, OOYCJOBJICHHbIE CHJIAMH TpPEHUS U
HEKOHTPOJIMPYEMOCThIO HamnpsbkeHHo-AedopmupoBanHoro cocrosHuss (HIAC) OypunsHOTO
MHCTPYMEHTA M 00CaHBIX KOJIOHH BO BPEMs MX BpAILEHHs U CITYCKO-TIOJABEMHBIX OIEpaIuii.
K Haubornee 4acTbIM OCIIOKHEHUSM OTHOCSATCS IMOCAIKU XBOCTOBUKA-(HIBTPA B IPOIIECCE €To
CIyCKa B CKB&KHMHY M HEJOXOXJEHHUE JI0 MPOEKTHOH I1yOuHBI. JlaHHBIE OCIIOKHEHHSI MOTYT
ObITh BBI3BAHBl HEKOHTPOJIMPYEMOCTBIO T€OMEXAaHMUYECKHUX IPOLECCOB B CKBaXKUHE,
00YCIIOBIICHHBIX JIe(OpMalusIMU TOPHBIX TTopox [1].

PaccmoTpen mpouecc pa3paOOTKM yCOBEPIICHCTBOBAHHOM KOHCTPYKILMH ILEJIEBOTO
¢mIbTpa, A7 MO3BOJSIONIETO MOBBICUTH Y(PPEKTUBHOCTHh CIYCKa B CKBa)KUHBI C OOJBIINM
OTXOJIOM OT BepTHKanW. lIpuBeneHbl BapHaHTHl CIyCKa XBOCTOBHMKA M €r0 COEAMHEHMS C
GMIBTPOM uepe3 CHIIOBOW MEPEBOJHUK WM BEPTIIOT. JlaHBI OLIEHKH MO KaXIOMY BapUaHTy
CIyCKa U BBIOpaH ONTUMAaNbHBIN crtoco6. [Ipemioxen cueHapuil ¢ H3MEHEHHEM KOMITOHOBKU
(GUIBTPOBON YaCTH A7l ONTUMM3ALNN IPOYHOCTHBIX U JUHAMUYECKHUX XapaKTEPUCTUK B X0/
Olepalyy 3aKaHYMBAaHUS CKBOXKUHBI U €€ MOCIeyIOEH SKCIUTyaTaluy.

[TponsBeneHbl pacu€rbl CYIIECTBYIOLUIMX MoJelell (QUIbTPOB, BBISBIEHBl UX
HEIOCTAaTKU M Ha 3TOM OCHOBaHHUM MPEUI0KEH IU(POBOIl MpoTOTUI PUIIBTPA.

[Ipennoxxen BapuaHT KOMIIOHOBKM (DUIIBTpa ¢ HANPABISAIOMIMMHU TYpOYIU3aTOPAMHU.
CrpoekTHpoBaH MPOTOTUI HU3JENHS W Ipou3BeneHa ero nedarb Ha 3D-npuntepe PLA-
ITACTUKOM.

IIpencrasieHsl pe3ynbTaThl PaCU€TOB MOMEHTA HA TPEHUE IIPU €ro CIIyCKe. BhIsABIEH
KPUTEPHHA YCTAHOBKM HANpABISIIOIUX TypOyIM3aTOpOB Ha (UIbTpE, MperoTBpallaroliui
nporu6 Tena GpuIbTpa OT COOCTBEHHOTO BeCa U COMPUKOCHOBEHUS CO CTEHKON CKBa)KHUHBI.
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Pa3paboTrka KOHCTPYKIUU (UIBTPOBOM YACTH XBOCTOBHKA C ONTUMAIBHBIMU
napamerpamu HJIC B 30HaX KpUTHUYECKUX HAMPSDKEHUH MO3BOJUT OOECIICUUTH MOBHIIICHUE
€ro HaJ&XKHOCTH U JIOJITOBEYHOCTH B MPOLECCE IKCILTYyaTAllMN CKBAKUHBI.
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The complexity of developing hard-to-reach areas, such as the Arctic Shelf, calls for
drilling of wells with offshore platform or from the shoreline. Generally, the horizontal
displacement of such wells may exceed 12 km. Besides, the length of tangential and
horizontal sections ranges from 4 km to 9 km.

Construction of exteded-reach wells is accompanied by significant capital expenditure
and risks at all stages of construction. Lots of drilling problems and accidents arise during
drilling and completing of such wells. These are caused by frictional forces and the
uncontrollable stress-deformation state of the drilling tool and casing during rotation and trip.
When a filter is running into a well, the most common problems are slacking off and its
inability to reach the projected depth. These problems may be related to the uncontrollable
geomechanical processes in the hole, which are caused by the deformation of rocks [1].

Examine the process of developing an improved design of slotted liner, which makes
it possible to increase the efficiency of running into extended-reach wells is considered. The
options of running a liner with the filter through the power sub or swivel are discussed. Each
option of running is estimated and the optimal method is selected. A scenario is proposed with
changing the filter part of the assembly to optimize the strength and dynamic characteristics
during well completion and subsequent field operation.

Existing models of filters are considered, their shortcomings are discovered and, on
this basis, a digital filter prototype is proposed.

A filter assembly with guiding turbulators, their number and arrangement are
proposed. The prototype is designed and printed on a 3D-printer.

The calculations result of the friction moment during its running are presented. The
criteria for installing guiding turbulators on a filter are established, which prevents the filter
body to deflect from its own weight and contact with the borehole wall.

Designing the filter part of the liner with optimal parameters in stress-deformation
state will enhance its reliability and durability during well production.
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JTAHAMMKA TEMIIEPATYPHOI'O PEJKUMA O3EPHOH BOJIbI HA 3ABOE
CKBA’KUHBbI
DYNAMICS OF THE TEMPERATURE REGIME OF THE LAKE WATER AT THE
BOTTOM OF THE BOREHOLE
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KEpH, CKBOXXHHA, BCKPBITHE, 03€pHAs BOJA, TETUIOOOMEH, IMOJICTHUKOBOE 03ep0 BOCTOK.

[Ipennaraercs U aHATU3UPYETCS PEIICHNUE TEMIIEPATYPHOTO PEKUMa BOJTU3U TPAHUIIBI
32001 CKBaOXWHBI — TMOMAJIEAHUKOBOE O03€pO, TJe TeMmIeparypa Jbaa OJu3ka K TOYKe
riaBieHuss. OOBEKTOM HCCIEAOBAHUN SIBISIETCS TEXHOJIOTUS OYypeHHs M HKCIUTyaTaluu
rIyOOKO# CKBaXuHBI 51, MpoOypeHHO B JICIHUKOBOM MAacCHBE Ha POCCHUUCKOM CTaHIIUU
Boctok B AHTapkTHje.

B nacrosimiee Bpemsi ckBaknHa ST MMEET CIOXKHYIO CTYNEHUYATYIO KOHCTPYKIIUIO.
Bepxuue 120 MeTpoB CKBaXMHBI HM30JIMPOBaHBl OT BOJONPOHHUIIAEMOTo (upHa 00camaHOM
kooHHOM.[ 1] 3aboitHas yacTh ckBaxkuHBl S HAXOAWTCA HA TPAHUIE C MOMJIETHUKOBBIM
o3epoM. IIpoBeneHne naabHEHUIIMX KCCIIEOBAaHUIM BCTYMAeT B HOBYIO (ha3y U HEBO3MOKHO
0e3 coOmoeHusT psifa YCJIOBHIA: yCTOMYMBOCTH CTEHOK CKBaXKMHBI Ha €€ Mpu3aboitHOM
y4acTKe BBIXOJa B TOJUIETHUKOBOE 03€p0; HAAEKHOCTH M 0€30TKa3HOCTU pPaldOTHI BCEX
MEXaHU3MOB M CHUCTEM YCTPOMCTBA JIOCTAaBKM HAyYHO-UCCIIENOBATENBCKOW amnmaparypsl B
03epo.[2]

Jns coOnrofeHusi yka3aHHBIX YCJIOBHUN NPENONiaraeTcs paclIMpeHue CKBaXKUHBI B
MecTe KoHTakTa ¢ 03epoM A0 300 MM Ha BbICOTY 10 METpOB, I UCKIIOUCHUSI TPUMEP3aHUs
JOCTAaBOYHOTO CHapsjga C MOIYJIEeM Ha Tpy30HecylleM Kabene, OCHAIIEHHBIM Hay4HO-
HCCIIEIOBATENILCKOM anmnapaTypoir, K CTEHKaM CKBa)KHHBI, I10CJIE MPOBEICHUS UCCIIEIOBAaHUI
B o3epe.Jluamerp 3TOro ydactka ompeaemnsercs MOTpeOHbIM BpeMeHeM palOoThl CHapsijia B
riyouHax o3epa. OcylecTBIeHHE TEXHOJIOTUYECKOTO MPOLecca PACIIMPEHHsI CKBAXKUHBI J10
HEOOXOIUMOro JAMaMeTpa MpearnoyiaraeTcd MPOBOAUTH C HUCIHOJIB30BAaHUEM TEIUIOBOTO
pacmmpuresis. TermoBo pacmupuTeTh MPEACTABISAET COOON MMIIMHIPUIECKOE YCTPOHCTBO C
pa3MEIIEHHEM 10 BCEW €ro JJIMHE ABYX OJJIEKTPUUYECKUX HarpeBaTelIbHbIX 3JIEMEHTOB,
MOIIHOCTh KOTOPBIX HCIOJb3YeTCA MJii WHTEHCHUBHOTO TEIUIOOOMEHAa €ro CBOOOIHBIX
MOBEPXHOCTEH C OKpYKaromei cpenoi (Bomoii).Peanm3zarus TeroBoro crnocoda UCKIIOYaeT
HaMep3aHWe BOABI HA CTEHKHM CKBXUHBI M OOecreynBacT TpPeOyemblid AMAMETp HUIKHETO
y4acTKa CKBaXMHBI Ha BECh MEPUOJ BEACHUS MCCIEAOBATEIHCKUX PAbOT B MOAJIETHUKOBOM
o3sepe.

HecmoTpss Ha BCIO YCIIOBHOCTH HCHOJB30BAaHHBIX B JaHHOM paboTe mnpuéMOB
pe3ynbTaThl pPacdy€ToOB MPEACTABISIOTCA MPaBAONOJOOHBIMH, OCOOCHHO TMIPH  MaJIbIX
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3HAQYCHUAX IIepenajga TEMIEPAaTypbl MEXIy CTEHKOM CKBaXXUHBI M O3€pHOM BOJOMU.
[TonmyyeHHble JaHHBIE CKOPOCTH M3MEHEHHs TeMIepaTypbl UMEIOT OJU3KOEe KOJMUECTBEHHOE
COBIMAJICHUE, YTO CBUJETEIBCTBYET O JOCTOBEPHOCTH MCIIOJIB3YEMON METOAMKE pPacdETOB.
[lonmyyeHHble pe3ynabTaThl IOKA3bIBAIOT, YTO TNpOBeleHHE paboT MO0 HCCIeTOBAHUIO
MOJJIEIHUKOBOTO 03€pa, a TaK € U JOHHBIX OTJIOKEHHH B JalbHEWIIEeM, MOXET ObITh
OCYIIECTBJIEHO 0€3 pPHCKa OCIIOKHEHUH, CBS3aHHBIX C TOJHOW KPHUCTALTU3AIMEH 03epHOM
BOJIbI B MIPU3a00MHOM y4acTKe CKBa)KHMHBI JO TOTO, KaK MCCIIEJOBATEIbCKUN 30H JOCTUTHET
IIPU NOJIbEME TPAHULIBI JIE-03EPO».
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A solution of the temperature regime near the borehole surface, subglacial lake, is
proposed and analyzed, where the temperature of the ice is close to the melting point. The
object of research is the technology of drilling and operation of a deep Borehole 5G drilled in
the ice sheet at Vostok Russian Research Station in Antarctica.

Currently, the Borehole 5G has a complex step construction. The top 120 meters of the
borehole are insulated from a permeable firn casing. The downhole part of the Borehole 5G is
located on the border with the subglacial lake. Further research enters a new phase and is
impossible without observing a number of conditions: the stability of the walls of the well at
its bottomhole exit to the subglacial lake; reliability and dependability of work of all
mechanisms and systems for delivery of research equipment to the lake.

To comply with these conditions, it is supposed to expand the borehole at the site of
contact with the lake up to 300 mm to a height of 10 meters, in order to exclude freezing of
the delivery projectile with the module on the carrying cable equipped with research
equipment to the walls of the borehole after conducting research in the lake. The diameter of
this area is determined by the required time of the projectile in the depths of the lake. The
implementation of the process of expanding the borehole to the required diameter is supposed
to be carried out using a thermal expander. A thermal expander is a cylindrical device with the
placement along its entire length of two electric heating elements, the power of which is used
for intensive heat exchange of its free surfaces with the environment (water).The
implementation of the thermal method eliminates the freezing of water on the walls of the
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borehole and provides the required diameter of the lower portion of the borehole for the entire
period of research in the subglacial lake.

Despite all the conventionality of the techniques used in this work, the results of the
calculations seem plausible, especially at small values of the temperature difference between
the borehole wall and the lake water. The obtained data on the rate of temperature change
have a close quantitative coincidence, which indicates the reliability of the used method of
calculations.The results show that further work on the study of the subglacial lake, as
borehole as bottom sediments in the future, can be carried out without the risk of
complications associated with the complete crystallization of lake water in the borehole
bottom area before the research probe reaches the “ice -lake”.

REFERENCES

1. A.V. Klepikov, A.l. Danilov, V.Ya. Lipenkov, G.L. Leychenkov, A.V.
Neelov. The main results of scientific studies of the subprogram “Study and Research of the
Antarctic” FTP “World Ocean”.Collection of scientific articles "Problems of the Arctic and
Antarctica". No. 1 (103), Saint-Petersburg, 2015 — p.19-31.

2. Vasilev N.I., Bolshunov A.V., Dmitriev A.N., Podoliak A.V., Serbin D.V.
Pulling-and-running gear with reeving system for investigations of Subglacial Lake Vostok. //
International Research Journal. Ne 9(51), vol. 2, Ekaterinburg.2016 — pp.137-140

MPOBJEMBI BYPEHUS B YCJOBHUSX BLICOKOM IIJIACTOBOM
TEMITEPATYPbI U AHOMAJIbHO BBICOKHX IIJTACTOBBIX JIABJIEHUIA
PROBLEMS OF DRILLING IN CONDITIONS OF HIGH RESERVOIR
TEMPERATURE AND ABNORMALLY HIGH RESERVOIR PRESSURES

Honzoe C.B.
Kybaunckuii cocyoapcmeennviii mexnonocuyeckutl ynueepcumem, Kpacnooap

Dolgov S.V.
Kuban State Technological University, Krasnodar

KiroueBble  cj1oBa:  T€0JIOTO-TEXHUYECKHE  YCIOBMS, BBICOKas  IJIACTOBas
TEMIIepaTypa, aHOMAJIbHO BBICOKOE IUIACTOBOE JaBiIeHUE, OypeHHe IIyOOKOW MOMCKOBOM
CKBaXKMHBI.

IIpoGnembl paccMOTpeHBl Ha MpUMEpPE CTPOUTENILCTBA IOMCKOBON CKBa)KMHBI
NelKpyrmickas, KpacHogapckoro kpas.

XapakTepHOil O0COOEHHOCTBIO CKB)XHUHBI SABISETCA €€ 3HAUMTENbHAS MPOCKTHAS
riyouHa — 6150 M, GoJplas MOIIHOCTE MaMKOINCKUX OTIOXkeHHH — 1300 M U CIOXKHOCTD
TepMOOAPUYECKHX  YCIOBHM B  BEPXHEIOPCKUX  OTJIOXKEHHUAX, C MEePCHEKTHBHBIMU
IPOAYKTUBHBIMU TOPU30HTAMHU, UMEIOIIMMH IIPOEKTHOE IJIACTOBOE JaBieHue nopsaka 100
MIla u temmneparypy no 240°C. Ha rnyOune 5681 M II1acToBO€ HaBIEHHE IO PACUETY
coctraBmio 126,5 MIla, rpaguent — 2,25 MIlIa/100 m.
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OCHOBHBIM OOBEKTOM TMOWCKOB YIJIEBOJOPOJOB SBISUINCH HOpCKHE OTIIOKEHUS,
BCKPBITHIE C TNIyOUHBI 5314 M.

Jlo tmybunbr 5435 M paspes ckBaxuHbl Nel Kpyrickasi, B 001iem, MoBTOpUI paszpes
TUTOH-KHMMEPHUKCKIX OTIIOKEHUH, BCKPBITHIX COCETHUMU CKBaKMHAMU. C TIIyOHHBI 5665 M
BCKpHIT HamboJiee HMHTEPECHBIA pa3pe3 CKBaXHWHBI. [lepBBId TMEPCHIEKTUBHBIN OOBEKT —
OTJIOKEHUSI OPTraHOT€HHOW MOCTPOMKH B OTJIOKEHMSIX T'EpIEreMCKOM CBUTHI BEPXHEH IOPBI.
[Tpu Oypenun B unTEpBajie 5669-5680 M OTMEUEH POCT MEXAaHUUYECKON CKOpOCTH ¢ 2 110 15 M/4,
yBenuueHue razonokazanuii ¢ 0,5 g0 6,5%. Ilpu BbIMbIBE 3a00HHON Mayky Ta30MOKa3aHUs
cocTtaBHIIH 26,5%.

Taxum o06pa3om, k Hactosimemy BpeMeHn Kpyrickoil ckBakuHoi Ne 1 BCKpBIT paspes
IOPCKUX OTJIOKCHH, TPEICTABICHHBIX BEPXHUM OTIEIIOM, BKIIOYAIOIIMM 00pa3oBaHUS
OoKc(hopIa-KUMEPUIKA-TUTOHA.

[To mpenBapuTeNbHBIM pe3yibTaTaM OYpPEeHHsSI CKBaKUHBI MOXKHO MPEINOJIOXKHUTH C
OoJbIIeH CTENEeHUW JTOCTOBEPHOCTH, YTO B TPeX OTHENIbHBIX KOMILJIEKCAX OTJIOKEHUM:
YOKPAKCKUX, HUKHEMEJIOBBIX U BEPXHEIOPCKUX, CYIIECTBYIOT OJaronpUsTHbIE BO3MOXXHOCTH
st opmupoBanus 3anexed YB. Ha 3To ykaspiBaeT HaiMuMe B JTHX OTJIOKCHHSX
KOJUIEKTOpOB, mokpbImek, gaHHele [MIC, I'TU u BbicOKHMe 3HAauY€HUs Tra3o0MOKa3aHuil B
OypOBOM pacTBOpE B XOJI€ CTPOUTEIHCTBA CKBAYKUH.
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Key words: geological and technical conditions, high reservoir temperature,
abnormally high reservoir pressure, deep well drilling.

The problems are considered on the example of construction of the search well Nel
Krupskaya, Krasnodar region.

A characteristic feature of the well is its significant design depth-6150 m, large
capacity of Maikop deposits-1300 m and the complexity of thermobaric conditions in the
upper Jurassic deposits, with promising productive horizons having a design reservoir
pressure of about 100 MPa and a temperature of up to 240 ° C. At a depth of 5681 m reservoir
pressure was calculated at 126.5 MPa, gradient — 2.25 MPa/100 m.

The main object of the hydrocarbon search was the Jurassic deposits discovered from
the depth of 5314 m.

To the depths 5435 m borehole Nel Krupskaya, in General, repeated incision of the
Teton-Kimmeridgian deposits recovered neighboring wells. The most interesting section of
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the well was opened from the depth of 5665 m. The first promising object — the deposits of
organogenic constructions in sediments garbagescout Suite of the upper Jurassic. While
drilling in the interval 5669-5680 m marked increase in the mechanical speed from 2 to 15
m/h, the increase in gotpoetry from 0.5 to 6.5%. When vimio downhole bundle gazobetone
was 26.5%.

Thus, to date, Krupskaya bore No. 1 revealed the cut of Jurassic sediments,
represented by the upper Department, including education of the Oxford-Kimmeridgian-
tetona.

According to the preliminary results of well drilling, it can be assumed with a greater
degree of reliability that in three separate complexes of deposits: Chokrak, lower Cretaceous
and upper Jurassic, there are favorable opportunities for the formation of hydrocarbon
deposits. This is indicated by the presence in these sediments of reservoirs, tires, GIS data,
GTI and high values of gas in the drilling fluid during the construction of wells.

REFERENCES

1. The method of determining the average crack opening according to hydrodynamic
studies of wells., S. V. Dolgov, S. N. Korolev, N. N. Dolgova - publishing house of North
Caucasus state technical University, Stavropol, 2001.

2. Problems of well construction design in complex geological conditions (on the
example of the North Caucasus region). S. V. Dolgov, N. N. Dolgova - Scientific and
technical journal "Science and technology in gas industry", Ne3, 2012.

OIEHKA BJIMAHUA CKOPOCTHU YBEJINMYEHUS HAT'PY3KHU HA TIPEJIEJI
IMPOYHOCTHU N MOAYJA IOHI'A PEKOMBUHHWPOBAHHBIX OBPA3IIOB
I'/INHbI
LOADING SPEED AFFECTING COMPRESSION STRENGTH AND YOUNG’S
MODULUS FOR ARTIFICIAL SHALE PELLETS

Mrwonvmanoe U.B., Kueomoeckuii A.C.
PI'Y negpmu u eaza (HUY) umenu U.M. I'yoxuna, Mocksa,
Dyulmanov L.V., Zhivotovskiy A.S.
Gubkin Russian State University of Oil and Gas, Moscow

KuroueBble cjioBa: IpOYHOCTh TOPHBIX MOPOJ], UHTUOUPYIOIINE CBOMCTBA.

Bypenue ckBaXMH B HEYCTOMYMBBHIX MMOPOJAAX, HAPUMEP B INIMHAX, B OOJBIIMHCTBE
CJIy4aeB CONPOBOKIAECTCS OCIOKHEHUSIMHU, KOTOPbIE MOT'YT IIPUBECTH K MOJHOMN JMKBUIALIUU
CKBRXHMHBI, a CIeloBaTeNbHO © K yObITKaM. YToObl n30ekaTh HeOIaronpusTHBIX
HOCEACTBUM HEOOXOAUMO YIENsATh BHUMAaHHUE HKCIEPUMEHTAIbHOMY H3YYEHHUIO CBOMCTB
TOPHBIX MOPOJ, CIAralOIINX HEYCTONYMBBIE IIACTHI.

[lpu OypeHnm HEQTSIHBIX M Ta30BbIX CKBAXHMH LEIBHOTO KEPHOBOIO Marepuasa
oTOMpaeTcs Majloe KOJIWYECTBO, KOTOPOTO HE XBaTaeT JAJs IOJIHOLIEHHBIX HCCIIEAOBaHHM.
[TosToMy akTyanbHOHM 3amaueill sBIseTCS pa3paboTKa MPaBUILHONW METOJUKH HM3TOTOBIICHUS
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HCKYCCTBCHHBIX 06pa3u013, HUMCIOIIIUX OAHOTHUIIHBIC (1)I/I3I/IKO-M€X3HI/I‘-ICCKI/I€ CBOMCTBA H
BCHIGCTBGHHBIﬁ cocrtas. Jlumn JJId TaKUX OJHOTHIIHBIX O6p3.3].[OB OLICHKa MCXaHHMYCCKHUX
CBOWCTB B 3aBUCUMOCTH OT Pa3IMYHbIX (DaKTOPOB OYIET 3HAUUMA.

IF'OCT 12248-2010 u T'OCT 21153.2-84 onuchiBalOT METOIBI JTabOPaTOPHOTO
oTpefieNieHUs] XapaKTePUCTUK TPOYHOCTH U AePOPMHUPYEMOCTH TJIMHUCTBHIX TPYHTOB U MOPO/I,
omHako 3TH ['OCTeI HE pacmpocTpaHsSeTCsl Ha HCKYCCTBEHHBIC OOpasIbl, IMMOJy4YEHHBIE
mpeccoBaHWeM IMIamMa. B gaHHOW pabore OBLIM TMPOBEACHBI CEPUHM  HWCIIBITAaHUH,
HalpaBJICHHbIE Ha H3Y4Y€HHME 3aBHUCHUMOCTH IIpefena MpoyHocTd u  Moayns HOwra
HCKYCCTBEHHBIX 00pa3II0B OT CKOPOCTH BO3pPACTAHUS HArPY3KH MPU OJJHOOCHOM CHKATHH.

IIpu 00OpaboTke pe3yibTaTOB SKCIEPUMEHTOB OBUIO BBISBICHO, YTO TPU MAaJIBIX
ckopoctsix Harpyxkenus (mo 0,5 Mlla/c) nuarpammel nedopmanuii cojepkar OOibLIOE
KOJINYECTBO y4acTKOB cOpoca HanpspKeHUH, TO €CTh MPOUCXOIUT CYIIECTBEHHAs peaKcanus
o0Opa3iia B mpolecce HM3MEpEeHHs. YCTaHOBIEHO, 4YTO MpU 0Oojiee BBICOKUX CKOPOCTAX
Harpyxenust (0,63-2,51 Mlla/c) aumarpammbl nedopmaruii CriaXUBarOTCS, YTO TOBOPHUT O
peanu3aly  KBa3MyNpyroro pexuma B oOpasue. Ha ocHOBaHuMM  TpOBEIEHHBIX
9KCIIEPUMEHTOB, JaHbl PEKOMEHJAlUU IO BBIOOPY MapamMeTpoB MPOYHOCTHHIX TECTOB

PEKOMOMHHUPOBAHHBIX 0OPA3IIOB TJIHH.
%k k

Key words: strength of rocks, inhibitory properties.

Drilling wells in unstable rocks, such as clays, in most cases is accompanied by
complications that can lead to the complete elimination of the well, and therefore to financial
losses. In order to avoid adverse effects, it is necessary to pay attention to the experimental
study of rock properties for such unstable layers.

When drilling oil and gas wells, a small amount of solid core material is collected,
which is not enough for valuable research. Therefore, the urgent task is the development of
correct preparation technique for artificial samples, which should possess equal physical and
mechanical properties and mineralogical composition. Only for such similar samples,
evaluation of mechanical properties depending on various factors will be valid.

GOST 12248-2010 and GOST 21153.2-84 standards describe methods for laboratory
determination of strength and deformability characteristics of clay soils and rocks, but these
state Standards do not touch artificial samples obtained by pressing drilled cuttings. In this
paper, we conducted a series of tests, that were aimed at studying the dependence of the
compression strength and young's modulus of artificial samples on the rate of increase in the
load under uniaxial compression.

When processing the results of the experiments, it was found out that at low loading
speeds (up to 0.5 MPa/s), the deformation diagrams contain a large number of stress relief
areas. It means, that significant relaxation of the sample during the measurement process
takes place. It was found out that at higher loading speeds (0.63-2.51 MPa/s) the deformation
diagrams were smoothed, which indicates existence of a quasi-elastic mode in the sample.
Based on the experiments, recommendations on how to choose the parameters for the strength
of recombined clay samples were given.
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HNCCIEJOBAHUE MEXAHU3MOB CTPYKTYPOOBPA3OBAHUA
INOJIMMEPHBIX PEATEHTOB
STUDY OF THE MECHANISMS OF STRUCTURE FORMATION OF POLYMERIC
REAGENTS

Ezopoea B.B., Mopenoe B.A.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Egorova V.V., Morenov V.A.

Saint-Petersburg Mining University, Saint-Petersburg

KawueBbie cjioBa: OypoBbIe pacTBOPHI, MOJIUMEPHbBIE peareHThI,
CTPYKTYypOOOpa3oBaHHE.
Kak wu3BecTHO, MOJIMMEpPHBIE PEAreHThl — 3TO BEIIECTBA, COCTOSIIUE M3 psla

MOBTOPSIOUINXCA WM TOXOXUX TPYHI aroMOB WM HHade MoHoMmepoB. CoriacHo
(GyHKIIMOHATBHBIM OCOOEHHOCTSM M MECTaM KOHLIEHTPALlUU WX B TUCIEPCHOM cucTeMe OHU
MOTyT OBITH MOApa3JeleHbl Ha ABe rpynnbl. K mepBoil rpymnme OTHOCSTCS MOBEPXHOCTHO-
aktuBHBIe BemecTBa (IIAB), koTopble MOTYT KOHIIEHTPHUPOBATHCS y MOBEPXHOCTH pasjelia
¢da3, BBIIOJNHAS pPOJb  AMYJIBIaTOpOB, IMEHOOOpa3oBaTeneil WM  NEeHOoracuTelNeH,
JUCIEpraTopoB WM cMmauuBareneil. Ko BTOpoil rpyIme OTHOCSTCS NOJUMEPHBIE PEarcHTHI,
KOTOPBIC HaXOOATCsA NPCUMYINICCTBCHHO B I[PICHepCI/IOHHOfI cpeac U BJIMAKOT HaA
TEXHOJIOTUYECKHE CBONCTBA OYpOBBIX pacTBOPOB. ODTH pEareHThl B CBOKO OYepelb
MOAPAa3ACIIAI0TCS HA OpraHUYEeCKUEe U HEOPTraHUYECKUE.

OcHOBHOM (yHKIIMEH TOJMMEPHBIX PEareHTOB SIBJISETCS CO3JaHUE arperaTUBHO
YCTOMYMBBIX OYpPOBBIX PacTBOPOB, B TOM YHCII€ B YCJIOBHUSAX IMOBBIIIEHHBIX TEMIEPATyp U
coJsieBoii arpeccuu. [Ipu BeIOOpe moMMepa-cTabmim3aTopa HEOOXOIUMO YUUTHIBATH MOPSIOK
BBOJIa PEAareHTOB TakK Kak Mpu 00paboTKe JTUHEHHBIM MOJIMMEPOM MOXKHO YCHIIUTH MPOLIECC
arperatupoBaHusi, 0COOEHHO, €CIIM HapylIaeTcsl MOPSA0K BBOJAA OPTaHUYECKOTO peareHTa U
comiu. CraOunm3anuss BOAHBIX OypOBBIX pAcTBOPOB JIMHEWHBIMH M  Pa3BETBICHHBIMU
noJuMepaMu 0O0yClIOBIIeHAa OO0pa30BaHMEM COJIbBATHO-TUIPATHBIX CIIOEB Ha IMOBEPXHOCTU
JHCTIEPCHOM (pa3bl, KOTOpBIE 00J1a/1al0T MOBBIMIEHHON BSA3KOCTBIO U YIPYTOCThIO, KOTOPHIE B
CBOIO OYepeb 00ECIEeUNBAIOT PEATU3AINI0 CHII OTTAIKUBAaHUS.

BbicokoMouieKyIsipHbIE COEIUHEHHUS] O WX OTHOILIEHUIO K JUCHEPCHOH cpene U
JTUCTIEPCHOM (a3e MOXKHO pa3fesuTh Ha 3aTyCTUTENU U aICOPOCHTHI.

3arycTuren OTHOCSTCS K cTabopa3BEeTBICHHBIM OPraHUYECKUM MOJTUMEPAM U UMEIOT
CJIa6OBpra)KCHHBI€ aHUOHHBIE CBOMCTBA MM SIBJISIOTCSI HEMOHOI'€HHBIMU COCANHCHUAMMU. B
IIPECHBIX CUCTEMAax 3aryCTUTEIM BIIMSIOT TOJBKO Ha CTPYKTYPHBIE CBOMCTBA IUCIIEPCHOMN
Cpeabl, 3aMCIJISAA TPAHCIINUOHHOC ABUXKCHUC MOJICKYJI, BOJA IMOA [[GI\/‘ICTBI/IGM SaFYCTHTeJICfI
MEPEXOJIUT B «CBS3HOE» COCTOSHUE. 3aryCTUTENH MOTYT aacopOMpOBATHCS Ha Mex(pa3oBOil
IMMOBCPXHOCTHU, TOJBKO B COJICHBIX CHUCTEMaxX, KOI'Ja IMOBCPXHOCTH Z[HCHGpCHOfI (baSBI n
MaKpOMOJIEKYJT THAPOGOOU3yeTCs.
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ANCOpOEHTbl — JHMHEHHBIE M Pa3BETBJICHHBIC IMOJUMEPHI C XOPOIIO BBIPAKECHHBIM
AHMOHHBIM XapaKTEePOM, B MIEPBYIO OUYepeIb MEHSIOIINE CBOWCTBA MEX(a30BOI MOBEPXHOCTH.
JluHeliHbIe TOJIMMEPHl B OTIMYME OT PA3BETBICHHBIX MOTYT aJCOPOMPOBATHCS TOJBKO B
YCIOBUSAX IOBBIIIEHHOW MMHEpAlIM3alMikM, B TO BpPEMs KaK pa3BETBIEHHBIE MOIYT
aZicopOMpOBaThC BHE 3aBUCUMOCTH OT MHHEpalIM3allMy JAucHepcHOoW cpeabl. Obnanas
BBICOKOW IMOBEPXHOCTHON aKTUBHOCTBIO, Pa3BETBICHHBIE TIOJIMMEPBI MOTYT aJIcCOPOUPOBATHCA
Ha peOpax KpHUCTIOB IJIMH M XHUMHMYECKM 3aKpEeIUIAThCS HAa HUX IOBEPXHOCTH, a HX
KOHLEHTpalusl IPUMEPHO paBHA KOHLEHTPALMM aHMOHOB, KOTOPBHIE Y4yBCTBYIOT B MOHHOM
oOmeHe. DTa 000J0YKa MpeNOTBpAIlaeT KoaryJsinuio OypoBOTO pacTBopa H oOnagaer
BBICOKOM YCTOMYUBOCTBIO K COJIEBOM arpeccuud. B COIEHAaCBHIIEHHBIX PacTBOpax
cTa0mIM3upyloliee IeiCTBUE MOJIMMEPOB 3aBUCUT OT THUIA MOJKMMEpPA, €ro YCTOWYMBOCTH K
MOBBIIIEHUIO MUHEPATH3AIUU U TTOPAIKA XUMHUUECKOH 00pabOTKH.

3HaHHe, K KakKOW Trpymlne OTHOCUTCS TOT WJIM MHOM MOJUMEpP U MEXaHU3M €ro
CTPYKTYpOOOPa3yIoIIero JecTBUS MO3BOIUT BEIOPATh ONTUMANIbHBIE PEAreHThl ISl OypPOBBIX
pacTBOpPOB.

OBBEJMHEHME UHTEPECOB HAYKHU U BU3HECA KAK OKHO
BO3MOKHOCTEM IJIS1 MTOATOTOBKHU CHEIMAJIACTOB B OBJIACTH
BYPEHUA
COMBINING THE INTERESTS OF SCIENCE AND BUSINESS AS A WINDOW OF
OPPORTUNITY FOR TRAINING DRILLING SPECIALISTS

3axkupoe A.A., Xomymoe A.IO., Kynakoe K.B.
00O «I'asnpomuedpmo HTL]», Canxm-Ilemepbype
Zakirov A.Y., Khomutov A.Y., Kulakov K.V.
Gazpromneft STC, Saint-Petersburg

KawueBble cjioBa: OypeHue, Hayka, 00pa3oBaHue, IPOEKThI, COTPYIHUYECTBO.

B crarbe mpeuiaraercs cxema cOTpyIHHYECTBA MEXAY He(pTera3oBbIMU KOMIIAHUSAMU,
00pa30oBaTeNIbHBIMU U HayYHBIMU YUPEKACHUSAMH, a TaK ke HeTeCepBUCHBIMUA KOMIAHUSIMU
U NIPOU3BOAUTEISIMA 000pyA0oBaHUs. OCHOBHOM aKLEHT JeNIaeTcs Ha BOBJICUEHHUU YJaluXcs
BBICHIMX 00pa30BaTENbHbIX YYPEXKICHUH B MPOpadOTKY akKTyaldbHBIX TeM B 00JacTu
CTPOMTENBCTBA CKBaXKUH COBMECTHO C He(TEra3oBbIMH M HE(PTECEPBUCHBIMU KOMITAHUSIMH.
[lpuBozmATCS mNpUMeEpHl pealn3aluud  CXeMbl COTpyaHHYecTBa. ONMCHIBAIOTCA BBITOJbI
Ipe1araéMoi CXeMbl COTPYAHMUYECTBA AJISl KQXKI0W U3 CTOPOH.
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The article proposes a scheme of cooperation between oil and gas companies,
educational and scientific institutions, as well as oilfield services companies and equipment
manufacturers. The main focus is on the involvement of students of higher educational
institutions in the development of topical issues in the field of well construction together with
oil and gas and oilfield services companies. Examples of the implementation of the
cooperation scheme are given. The benefits of the proposed cooperation scheme for each of
the parties are described.
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MOBBIIIEHUE JOJTOBEYHOCTH NEPEBOJHUKOB BYPUJIBHBIX KOJIOHH
SJIEKTPOMEXAHUYECKONOBPABOTKOMN
INCREASING THE DURABILITY OF SUBCOUPLINGS OF THE DRILLING PIPES
BY MEANS OF ELECTROMECHANICAL PROCESSING

3apunoe B.H.', Deoopos C. K/, Boponuna M.B.?
'MITY um. H.9. baymana
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Zaripov V.N.I, Fedorov S.K.I, Voronina M.V’
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KawueBble cjioBa: TEpEeBOJHHK, 3aMKOBas pe3b0a, M3HOC, DIEKTPOMEXaHWYEeCKas
obpabotka (3MO), MUKPOTBEPAOCTh, U3HOCOCTOMKOCTH, MUKPOCTPYKTYpA.

VYBenuueHne JOJIrOBEYHOCTU NEPEeBOHUKOB OypHIIBHBIX KOJIOHH SIBJISIETCS
aKTyaJbHON 3ajadei, peleHre KOTOPOH MO3BOJHUT MOBBICUTH 3(P(PEKTUBHOCTH pPaOOTHI
He(QTSIHBIX M Ta30BbIX KOMOAHWA mnpu OypeHMH ckBaxuH. Hambosee xapakTepHBIMU
nedexkTaMu MEepeBOIHUKOB SIBJISIOTCS U3HOC HAPYXKHOTO AMaMeTpa, a TaKkKe MOBpEeXkIeHUE
Hapy>KHON W BHYTpeHHeH pe3bObl. Hanmmune ykazaHHBIX ne(eKTOB MPUBOAUT K HAPYIICHUIO
HENPEPHIBHOCTU OypeHusi CKBaKUH, BO3HMKHOBEHHIO HEYCTPAHUMOro Opaka, MpOCTOsIM
OYpOBBIX YCTAaHOBOK M OOJIBIIMM 3KOHOMUYECKHMM TmoTepsiM. CTaTHCTUYECKHE JdaHHbIE
OKCIUTyaTallil TE€PEBOJAHUKOB OYPWIBHBIX KOJIOHH CBUJICTEIBbCTBYIOT, YTO CpEIHssA
HapaOoTKa Ha OTKa3 COCTaBiseT, B JjydimeMm ciydae, He Oonee 300-500 nwmkioB
HAaBUHYMBAHUSI-CBUHUMBAHUS, IIOCJIE YEr0 UX 3aMEHSIOT HOBBIMHU.

Lenpio HacTosmIel pabOTHI SBIISETCS MOBBIMICHUE YKCIUTYaTAIIMOHHBIX MMOKa3aTeled u
YBEJIMYEHHUE JOITOBEYHOCTH NEPEBOIHUKOB OYPUIIbHBIX KOJIOHH IMOCPEICTBOM HCCIIEI0BAHUS
U pa3pabOTKH TEXHOJOTUU (UHUIIHON DSIEKTPOMEXAHUYECKOW IMOBEPXHOCTHOM 3aKaJIKH
Hapy>KHOH ¥ BHYTPEHHEH 3aMKOBOW Pe3bOBbI.

PesynpTaThl  MccneqoBaHWW M OMBITHO-OKCIIEPUMEHTANBHBIX  pador  [1-2],
BBIMIOJTHEHHBIX B 00JIaCTHU 3JIEKTPOMEXaHUUeCKOi 00pabOTKH, YyKa3bIBalOT HA BO3MOXKHOCTh
MOBBIIIEHUS JOJTOBEYHOCTH HApPY>KHOW M BHYTPEHHEH 3aMKOBOH pe3bObl MEPEBOJIHUKOB 32
CYET LIEJICHANIPABJIEHHOTO MOBBIIIEHUS TBEPAOCTH U U3MEHEHMSI CTPYKTYPbI TOBEPXHOCTHOTO
cJ10s1 HanboJIee Harpy>KeHHBIX YYaCTKOB JIeTaleil 10 ONTUMAIBHOTO 3HAYCHHUS.

AHanm3 TeXHOJOrHMYeckux ocoOeHHocTe DOMO CBHAETENBCTBYET O TOM, UTO TPHU
3TOM penieHa 3aJada CO3[JaHus €IUHOr0 TEXHOJIOTMYECKOTr0 KOMIUIEKCA OIepanui
MEXaHWYECKOW W (PUHUIIHOW TepMHUYECKOW 00paboTKH pe3b0bl TEPEBOJHUKOB Ha
METAIOPEKYIIMX CTaHKaX oOmero M crneuuagbHoro HasHaueHHs. KoHKypeHTHOM
O0COOEHHOCTBIO Pa3pa0OTaHHBIX TEXHOJOTHI SBISETCS BO3MOXHOCTH TMOKOTO YIpaBICHUS
napaMeTpaMM  CKOPOCTHOTO  KOHTaKTHOIO  JJIEKTpOHarpeBa M OJHOBPEMEHHOIO
TEPMOIIACTUYECKOTO Je(OPMHUPOBAHUSI MaTepuana TIOBEPXHOCTHOTO CJIOS C  LENbIo
(GopMHPOBaHUST YHUKAJIBHBIX OBICTPO3aKaJIEHHBIX CTPYKTYP, H3MEHEHUS MUKPOT€OMETPHH U
TEKCTYpPHI BOJIOKOH METaJljla BIIaJHHbBI pe3b0bl, YMEHBIICHHUS pa3Mepa 3epHa.
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Increasing the durability of subcouplings of the drilling pipes is an urgent task, the
solution of which will increase the efficiency of the oil and gas companies in drilling wells.
The most characteristic defects of the subcouplings are wear of the outer diameter, as well as
damage to the external and internal threads. The presence of these defects leads to disruption
of the continuity of drilling of wells, the occurrence of unrecoverable defects, the standstills
of drilling rigs and large economic losses. The statistical data on the operation of
subcouplings indicate that the average time between failures is, at best, no more than 300-500
cycles of screwing-screwing, after which they are replaced with new ones.

The purpose of this work is to improve performance and increase the durability of
subcouplings through research and development of technology for finishing
electromechanical surface hardening of external and internal tool-joint thread.

The results of research and experimental work [1-2] carried out in the field of
electromechanical processing indicate the possibility of increasing the durability of the
external and internal tool-joint thread of the subcouplings due to a purposeful increase in
hardness and a change in the structure of the surface layer of the most loaded parts of parts to
the optimum value.

The analysis of technological features of the EMP testifies that at the same time the
task of creating a single technological complex of operations for mechanical and finishing
heat treatment of the threads of the subcouplings on metal cutting machines of general and
special purpose was solved. A competitive feature of the developed technologies is the ability
to flexibly control the parameters of high-speed contact electric heating and simultaneous
thermo-plastic deformation of the surface layer material with the aim of forming unique fast-
quenched structures, changing the microgeometry and texture of the metal threads in the
thread groove, and reducing the grain size.
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Pe3ynbpTaThl IEMEHTHMpPOBaHUS CKBa)XKMH HA MECTOPOXJIEHHUAX B palioHax KpaiiHero
CeBepa, TrIe CIOXHBIE TOPHO-T€OJOTHUECKUE YCIOBHS CIIOCOOCTBYIOT —IOBBIIICHUIO
BOJIOOT/ICJICHUSI B TAMIIOHAaXXHOM PAacTBOpE, MOKA3bIBAIOT, YTO MPUMEHEHUE TPaJAUIIMOHHBIX
MaTepuajioB HE OOecrmeyrMBaeT JIOJDKHOTO  KauyecTBa  KpEIUICHUS  CKBAKHH. [2]
Pa3pabarbiBaeMbIii TaMIIOHAXKHBIN KaMeHb JOJDKEH oO0JajaTh HU3KOH MPOHHMIIAEMOCTHIO,
XOpoIei aaresuell K TOPHBIM TOpoAaM W 00CaJHOW KOJIOHHE, BBICOKUMHU MPOYHOCTHBIMU
nokazarensimMu. OJHUM W3 TNyTeW pelleHus JAHHOM 3aJauu SIBISIETCS HMCIOJb30BaHUE B
TAaMIOH@XHBIX COCTaBaX PpACIIUPSIOMUX JT00aBOK. Haubonee mnoxxomsmum yis
CKBOKUHHBIX YCJIOBH SIBIISIETCS OKCHJIHBIN THIl PACIIUPEHHUS, TaK KaKk OH O0ecreuynBaeT
MaKCHMaIbHYIO BETUUHHY PACIIUPEHUS TP MUHUMAJIHHOW KOHIIEHTpAIIMU 100aBKu.[1]

Jlnst TOBBIIIIEHUST TPOYHOCTH HA C)KaTWe W M3ru0 Obuta TpeaiokeHa 100aBKa,
COCTOSIIIAs M3 KOHILEHTpaTa HAaHOCTPYKTYp Ha OCHOBE TUOKCHAA KPEeMHHUS (MUKPOCHIIHKA).
HccnenoBaHus MOKa3bIBAIOT, YTO HCMONb30oBaHue MUKpocwinku — (10%) npuBoaut K
3HAYUTENIbHOMY YIUIOTHEHHUIO LIEMEHTHOTO KaMHs (MTOBBILIEHUIO IPOYHOCTH Ha CKaTHe B 3—6
pa3). AHaiu3 pe3yibTaTOB MPOBEACHHBIX JAaOOPATOPHBIX HCCIEIOBAHUM IMOKA3bIBAET, YTO
CaO ot 8 1o 10%, yunThiBasi HETaTUBHOE BIIMSHUE KPUOJIUTO30HBI Ha MPOLIECCHI TUApPATALIUU
TaMIIOHAKHOTO MaTepuall, MOJOXKUTEIbHO BIMSET HAa CPOKU CXBATBIBAHUS M IMPOYHOCTH
nemMeHnTa. Hanmydie pe3ynbTaThl HOJTYYEHBI MPH J100aBICHUN K TaMIOHA)XHOMY PacTBOPY
4% xnopuja KaJibliis, IPUMEHAEMOT0 JIs1 YCKOPEHUS CPOKA CXBAThIBAHUS.

MoHO cnenath BBIBOJA, YTO TaMIIOH&KHBIM pPacTBOpP MpPH TPaHUYHBIX 3HAUYEHUSX
nuokcuaa kpemHuss 10 10%, okucu kansuus ot 8 1o 10 % B 4 % -M pacTBOpe XJsopuaa
KaJIbIUsl XapaKTEepHU3yeTCsl 3HAUUTEIbHBIM pacliupeHueM (HOpPMHUPYIOIIErocs U3 HEro KaMHs,
a TaKKe yBEJIMYEHUEM MMPOYHOCTH.
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The results of well cementing at the fields in the Far North, where complex geological
conditions contribute to an increase in water separation in the cement slurry, show that the use
of traditional materials does not ensure the proper quality of well casing. [2] Developed
cement stone must have low permeability, good adhesion to rocks and casing, high strength
properties. One of the ways to solve this problem is to use expanding additives in the cement
compositions. The most suitable for well conditions is the oxide type of expansion as it
provides the maximum amount of expansion with the minimum concentration of additive. [1]

To increase the compressive and flexural strength, an additive consisting of a
concentrate of nanostructures based on silica (microsilica) was proposed. Studies show that
the use of microsilica (10%) leads to a significant compaction of cement stone (an increase in
compressive strength of 3—6 times). Analysis of the results of laboratory studies shows that
CaO (from 8 to 10%), included the negative impact of the cryolithozone on the hydration
processes of the cement material, has a positive effect on the setting time and strength of the
cement. The best results were obtained by adding to the cement slurry 4% calcium chloride,
used to accelerate the setting time.

It can be concluded that the cement slurry with the boundary values of silicon dioxide
to 10%, calcium oxide from 8 to 10% in a 4% solution of calcium chloride is characterized by
a significant expansion of the stone formed from it, as well as an increase in strength.
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[Ipu Oypenun ckBakxuH Ha MecTopoxaeHusx OpeHOyprckoi obnactu u Pecmyonuku
BamkoprocTan NMpUXOAUTCA CTAJIKUBATHCS C PA3IMYHOTO pOAa OCIOXKHEHUSMH: OCBHIISIMHU U
oOBaaM TOpPOJ, TMPEJICTABICHHBIX HEYCTOMYMBBHIMU APTHILTUTAMHU M XPYNKHUMH YTIISIMHU,
HorJIoIEeHUsIMA OypoBOTO pacTBopa. Jist mpeaynpexaeHus u pemenust 3tux npodiem OO0
HINT «bYPUHTEX» npemyioxkeHbl CBOM TEXHOJOTHYECKHUE pelleHHs. bypoBoil pacTBop
I'EJIb-APWJLJIL, 00JajaeT  BBICOKUMH  THKCOTPOTHBIMH, WHTHOUPYIOIIUMHA |
TUAPOU3OIUPYIOUTMME CBoMcTBaMU. OCOOEHHOCTSIMHM TaHHOTO PacTBOpa SIBISETCS TO, YTO B
COCTOSIHUM TIOKOS OH MNpUOOpeTaeT CBOMCTBa TBEPJOro Teja; CO3/aeT HEMpOHHUIAeMbIN
KOJIbMATallMOHHBIN 3KpaH NpPU BCKPHITUM TMOTJIOMIAIOIIMX HHTEPBAJIOB; MPEAOTBPAILIAET
OCBIIHU u 00BaBI HEYCTOMYUBBIX nopoJ BCJIEJICTBUE oOpa3oBaHUs
BBICOKOCTPYKTYPUPOBAHHOTO KOJIbMATAIIMOHHOTO CJ0sI. OMNBITHO-MPOMBICIIOBBIE HCIBITAHUS
noka3zanu 3(p(eKTUBHOCTh AAHHOW TEXHOJOTHH, TaK NMpH ucnoib3oBaHuu pactBopa ['EJIb-
JIPWJIJI Ob11r TOCTUTHYTHI CIICIYIONINE TEXHUKO-YKOHOMHYECKHE TTOKA3aTeIH:

* yBeJIMUEHA TEXHUYECKasi CKOpOCTh OypeHus Ha 8,65 %o;

* yBeJIMUEHa KOMMepUecKasi CKOpOCcTh OypeHus Ha 6,5 %;

* CHIDKEHBI KOA((HUILIMEHTH KaBepHO3HOCTHU B cpeHeM Ha 6,2 %;

C camoro paccBera OypeHHS CKBRXHH M 10 HBIHEUIHMHA JEHb CYIIECTBYIOT
OCJIOKHEHUS, KOTOPblE MOTYT CBECTH Ha «HET» IMPUMEHEHHE BBICOKOTEXHOJIOTHYHBIX M
Joporocrosiuux —pemeHui. OJHUM M3 TaKUX OCJIOKHEHUH SIBIISETCS MOTJIOLIEHUE
MPOMBIBOYHOM JKHIKOCTH. B 3aBUCMMOCTH OT peruoHa OypeHHs TMOTJOMEHUS MOTYT
BO3HUKATh Ha Pa3HbIX HMHTEPBANaX, UMETh pPa3Hble MAacCHITaObl, MPUBOAUTH K HIMPOKOMY
CHEKTPY MOCIEICTBUN (BpEMEHHBIM U MaTepuanbHbIM). OCHOBBIBAsCh Ha CBOEM OIIBITE U
3HaHuAX, crnenuanuctel komnanun OOO HIIT «bBYPUHTEX» pa3pabotanu u BHEAPUIH
TEXHOJIOTHH Ui JUKBUAanuu karactpoduueckux mornomieHuii: BIT-SBC u BIT-PlugF.
JlaHHBIE TEXHOJIOTMM AKTUBHO MNPUMEHSIOTCS IS JIMKBUAAUMU mnorjomeHud ¢ 2017 r.
I'eorpadus pabor — bamxkupus u OpenOyprckas obnacts (Kynarunckoe, TaiiMmyp3uHCKoOe,
ManuapoBckoe, BonoctHoBckoe, 3alKMHCKO-30PHUHCKOE MECTOPOXKACHHs). 3a Bpems
UCIIONIb30BaHUsl ObLIO mpoBeneHO Oonee 20 CKBaXMHHBIX OINEpalii C  pasTuIHON
MHTCHCHBHOCTBIO TOTJIOIICHHH OT 5 — 50 M’/dac 0 IOIHOTO OTCYTCTBUSI LIUPKYJSLUUA.
BuroremnposenenusipaboTtycnemnaoctbcoctaBuia 75 %.
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When drilling wells on fields of the Orenburg Region and the Republic of
Bashkortostan, have to face with various kinds of complications: debris and rockfalls,
represented by unstable argillites and brittle coals, loss of circulation. For prevention and
decide of these problems, LLC NPP BURINTEKH offered its own technological solutions.
Drilling mud GEL-DRILL has high thixotropic, inhibiting and waterproofing properties. The
features of this solution are that it have the properties of a solid when mud is at rest; creates
an impenetrable mud cake screen at the loss-circulation intervals; prevents debris and
collapses of unstable rocks due to the formation of highly structured mud cake screen. The
field test showed the effectiveness of this technology, so while using GEL-DRILL solution
the following technical and economic indicators were achieved:

* increased technical drilling rate by 8.65%;

* increased commercial drilling rate by 6.5%;

* reduced cavern index by an average of 6.2%;

Since the dawn of drilling and to this day, there have been complications that can
destroy the benefits of using high-tech and expensive solutions. One of these complications is
loss circulation. Depending on the region of drilling, loss circulation can occur at different
intervals, have different scales, adduce to a wide range of effects (time and money).
Based on our experience and knowledge, the specialists of the company NPP BURINTEKH
developed and introduced technologies of loss circulation control: BIT-SBC and BIT-Plug F.
These technologies are actively used to loss circulation control since 2017. Geography of
works - Republic of Bashkortostan and Orenburg Region (Kulaginskoe, Taymurzinskoe,
Mancharovsky, Volostnovskoe, Zaikinsko-Zorinskoe oil field). During wuse these
technologies, more than 20 well operations were carried out with different loss circulation
rates from 5—50 m’/h to the complete mud losses. As a result of the work, the success rate was
75%.
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O¢pdexkTuBHOCTE OypeHHMs CKBRXHH 3aBHCUT OT  palHOHAIBHOTO  BBIOOpaA
KOHCTPYKLIUHU, TPACKTOPHH MPO(UIS CKBAXHUHBI M HAJIEKHOM SKCILTyaTallud HAa3eMHOTO U
BHYTPUCKBKUHHOTO 00OPYJOBaHMS C MUCMOJIb30BAaHUEM ONTHUMAJIbHBIX THIPOJMHAMHYECKUX
napaMeTpoB TEYEHUS W CBOHCTB MNPOMBIBOYHBIX IKHJIKOCTEH B CJOXKHBIX T'OPHO-
Te0JIOTUYECKUX YCIOBUSX.

HanexxHocts u HamOoiblIas MPOU3BOIUTENBHOCTh OOOPYIOBaHMS B CKBaKHHE
JOCTUTAETCS IMyTeM KOHTPOJIS ¥ ONIEPaTUBHOIO YIIPaBJIEHUS! OCHOBHBIX MapaMeTpOB OypeHws,
K YMCILy KOTOPBIX OTHOCHUTCSI OCEBasl Harpy3Ka Ha JI0JI0TO, YacTOTa BPAIICHHUs] HHCTPYMEHTA U
pacxoJl OYMCTHOTO areHTa. AHAJIN3 Pe3yIbTaTOB OypEHHs HAKJIOHHO-HAPABIEHHBIX CKBAKUH
MoKas3all, 4To MPOBOJIKA CIOKHO MOCTPOCHHBIX TPAEKTOPH npoduiei (CKBaXXUHBI ¢ OTXOJIOM
ot Beptukanu Oonee 3000 M) compoBOXKAAETCS 3aTSKKAMU M TOCAAKAaMU HHCTPYMEHTa C
BepoATHOCThIO OT 25 g0 30 %. JlaHHble OCIOXXKHEHHS  O0YCIaBIUBAIOTCS
HEKOHTPOJIUPYEMOCThIO  HampsbkeHHo-aedopmupyemoro coctrostaust  (H/IC)  OypunbHoi
kosoHHbl (BK), uto B cBOrO ouepenp, ¢ y4eToM TUAPOAMHAMHKU MPOMBIBKH CKBaXUHBI,
OPUBOIUT K OTBOPOTaM W H3JIoMaM 3JeMeHToB komrnoHoBkH bBK, nuddepennumanbubim
npuxBaraM U razonedresononposisaerusm (I'HBIT).

[lonydyenHnas maTemaTnueckas I'MIpaBIMUYecKas MOJEIb IO3BOJSET KOHTPOJIMPOBATH
SKBUBAJICHTHYIO MHMPKYISIUOHHYIO TUIOTHOCTH pactBopa (DLII) B mpuzaboiiHoil 30HE ¢
MIOMOILIBIO  OTIPE/IETICHUsI ONTUMAIILHOTO pacxoja OypoBoro pactBopa. OpjHako s
OCYIIECTBIIEHUS 0€3aBapUITHOTO CTPOUTEIHCTBA CKBXHH, MOMHMO 3()(PEKTUBHOTO pexuMa
MIPOMBIBKH, HEOOXOJMMO TakKK€ peryjiupoBaTh OCEBYIO HAarpy3Ky Ha JOJOTO U YacTOTY
Bpaienus bK.

3Hasi OCEeBYIO HArpy3Ky Ha J0JIOTO M MEXaHHMYECKYI0 CKOPOCTh OYpeHHs, 10 TaHHBIM
cranuuu ['TU, ¢ momomipio pa3pabOTaHHOTO crocoba ompenenseTcs: (GpakTHUecKas oceBas
Harpyska, ToXoJsIas 10 32005, Ipyu UMeroIIeMcst 3HaueHUH yacToTsl BpameHus bK. Takxke,
3HaYCHHE MEXaHUYECKOH CKOPOCTH C YYEeTOM ONpeIeNCHHON (aKTHUECKOW Harpy3Kd Ha
J0JIOTO UCIOJB3YETCS MPU pacdyeTe TUAPABIMYECKONM MPOrpaMMBbl, 4YTO IO3BOJIIET
koHTponupoBath JIIII, mogaepxkuBas OoNTUMaJIbHBIA pacxXxoj], OYMCTHOIO areHra. B ciydae
HECOBMECTUMOCTH YCIIOBHM OypeHwus, mpu Bo3HUKHOBeHHH BeposTHocTd ['PIT mmm I'HBII,
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HEOOXOUMO YMEHBIIUTH (YBEIUYUTh) MEXaHHUYECKYI0 CKOpPOCTh OypeHus, a oOecreueHue
JOXOXKJIEHUSI OCEBOM HArpy3KH 10 3a00s OCYIIECTBISCTCS C TIOMOIIBIO pPEryIupOBaHUS
yacToThl BpameHus bK.

Ha ocHOBe maHHBIX HcCIenOBaHHUM pa3paboTaH alTOPUTM ONEPATUBHOTO KOHTPOIS U
yIpaBieHUs MapaMeTpaMu OypeHusl.

Ocy1iecTBIeHHE ONEPATUBHOTO YIIPABICHUS U KOHTPOJIS (PaKTUUECKOW HArpy3Kou Ha
JIOJIOTO C Y4E€TOM 4YacToThl BpamieHuss bK, mpu HegocTaToOdHOM CKOPOCTH M KadyecTBE
nepefayd CHUrHajga IO THIPABIMYECKOMY KaHAlIy CBSI3U C TEJIEMETPUUYECKON CHUCTEMBI,
MO3BOJIUT OCYHIECTBUTh IPOrHO3MPOBAHNE MEXAHUYECKOW CKOpOCTH, perynupyromeid DI u
MPEIOTBPATUTH BOSHUKHOBEHUE aBAPUHHBIX CUTYAIIUH B CKBAXKUHE.
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The efficiency of well drilling depends on a rational design choice, well profile
trajectory and reliable operation of surface and downhole equipment using optimal
hydrodynamic flow parameters and properties of flushing fluids in difficult geological
conditions.

Reliability and the highest productivity of equipment in the well is achieved by
monitoring and operating the basic drilling parameters, including the axial load on the bit, the
rotational speed of the tool and the flow rate of the cleaning agent. Analysis of the drilling of
directional wells showed that the wiring of complex trajectories of profiles (wells with a
deviation from the vertical of more than 3000 m) is accompanied by tool puffs and landings
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with a probability from 25 to 30%. These complications are caused by the uncontrollability of
the stress-deformed state of the drill string, which in turn, taking into account the
hydrodynamics of the well flushing, leads to lapels and fractures of the drill string layout
elements, differential sticking and gas, oil and water shows.

The resulting mathematical hydraulic model allows you to control the EDS in the
bottom-hole zone by determining the optimal flow rate of the drilling fluid. However, in order
to implement trouble-free well construction, in addition to an effective flushing mode, it is
also necessary to regulate the axial load on the bit and the rotational speed of the drill string.

Knowing the axial load on the bit and the mechanical drilling speed, according to the
data of the geological and technical research station, the actual axial load, reaching the
bottom, is determined using the developed method with the available rotational speed of the
drill string. Also, the value of the mechanical speed, taking into account a certain actual load
on the bit, is used in the calculation of the hydraulic program, which allows controlling the
EDS, maintaining the optimal flow rate of the cleaning agent. In case of incompatibility of the
drilling conditions, in case of occurrence of the probability of a hydraulic fracturing or oil, gas
and water shows, it is necessary to reduce (increase) the rate of penetration, and the axial load
reaches the bottomhole by adjusting the speed of rotation of the drill string.

Our research base has developed an algorithm for the operational monitoring and
control of drilling parameters.

The implementation of operational control and monitoring of the actual load on the
bit, taking into account the rotational speed of the drill string, with insufficient speed and
quality of signal transmission through the hydraulic communication channel from the
telemetry system, will allow prediction of the mechanical speed regulating the EDS and
prevent emergency situations in the well.

REFERENCES

1. Dvoynikov M.V., Blinov P.A., Kadochnikov V.G. Sposob kontrolya osevoy
nagruzki na doloto pri burenii naklonno napravlennih skvazhin vintovim zaboynim
dvigatelem // The patent of Russia Ne 2646651 RU, E 21B 44/02, 2018. Byul. Ne 7.

2. Leonov E.G., Fedin D.S. Improving the methodology for constructing a combined
pressure curve for wells with inclined and horizontal sections of the trunk // Construction of
oil and gas wells on land and at sea. - 2013. - No. 5. - P. 15-21.

3. Makovei N. Hydraulics of drilling. Trans. with rum. - Moscow: Nedra, 1986. -
536 P.

4. Justin Cunningham, R. K. Bansal, Geoff George, Eisenhower De Leos. A New
Continuous Flow System (CFS) for Managed Pressure Drilling. / TADC/SPE Dirilling
conference and exhibition (4-6 March, 2014, Fort Worth, Texas, USA) — Fort Worth, 2014. —
7P.

5. Walt Aldred. Using downhole annular pressure measurements to improving
drilling performance / Walt Aldred, John Cook, Peter Bern, Bill Carpenter, Mark Hutchinson,
John Lovell, lain Rezmer-Cooper, Pearl Chu Leder // Oilfield Review, Schlumberger. — 1998.
—P. 40-55.

52



COBEPIIEHCTBOBAHUE TEXHUYECKHNX CPEJICTB U TEXHOJIOT UiA
BYPEHUS ITPU UHKEHEPHO-I'EOJIOTHYECKUX U3BICKAHUAX HA
EJb®E
IMPROVEMENT OF THE TECHNICAL MEANS AND TECHNOLOGIES OF
DRILLING FOR OFFSHORE GEOLOGICAL ENGINEERING

Kapako3zoe A.A.
Loneyxuii nayuonanvrwvil mexuuyeckuti ynusepcumem (JonHTY), [Joneyx, /[HP
Karakozov A.A.
Donetsk National Technical University (DonNTU), Donetsk, DNR

KawueBble c10Ba: WHXCHEPHO-TEOJOTHUECKHE W3BICKaHWs Ha mienbde, OypeHue
re0JIOTOpa3BeI0YHBIX CKBAKHH, TUIPOYAAPHBIN CHAPs, 3a0MBHON MPOOOOTOOPHUK.

Jns  mpoBeieHUS — MHXKEHEPHO-T€OJIOTMYECKUX — HM3BICKAHUN  NPU  OCBOCHUU
HedTera3zoBbix MectopoxkaeHuil menspa B JJoHHTY Obut pazpabotan psii TEXHONIOTHH U
TEXHUYECKUX CpEACTB OypeHHs TIeoJOropa3BelOYHbIX CKBRXHWH, B TOM 4HCIE H
OpUEHTUPOBAHHYIO Ha SKCIUTyaTallUl0 C HECHEeIUaTM3UPOBAHHBIX CYIOB (CracaTelbHbIX,
MOKapHBIX OYKCHMpOB W T.[.) OECKOJOHHYI TEXHOJOTHIO TIOMHTEPBAJIBLHOTO OypeHus
TUJPOYJAPHBIMUA CHApAJIaMH, PEATU3YEeMYI0 MOTpyKHbIMU ycTaHoBkamu YMB-130 u YMb-
130M [1].

Otu pa3paboTKky ObUTM YCHEIIHO BHEAPEHBl M HUCHOJIB30BAJINCh MPU HHXKEHEPHO-
Te0JIOTMYECKUX M3BICKAHUSAX Ha IIENTb()OBBIX MECTOPOXKACHUAX HE(PTH U ras3a. Y CTaHOBKaMH
YMB-130 u YMB-130M B 2001-2013 rr. Tonsko Ha 00bekTax ['AO «UYepromopuedrerasy (T.
Cumdeponons, Kpeim) B UépHoMm 1 A30BCcKkOM Mope Obu10 mpodypero 6onee 500 cKkBaXuH
rmyounoit 1o 40 merpoB. Takke ObUTM BBIIONHEHBI PabOTHI MO Tpacce TPyOompoBoaa
«/Ixyora — JlazapeBckoe — Coum», Bo BrerHame (Ha oOwektax JIMUID), paszBeaka
MECTOPOXKACHHS CTPOUTENIbHBIX MECKOB y o0epexkbs KppiMa, reosiornyeckie uccieoBaHus
B Uykorckom mope m mope JlanteBbix (mpoextsi BHUMOxeanreonorus). K nHacrosmemy
BPEMEHH MPOBEACHO COBEPLICHCTBOBAHME OCHOBHOI'O M BCIIOMOTATEIbHOIO OOOPYIOBaHUS
3TUX YCTaHOBOK, MO3BOJISIONIEE YBEIHUUTH 3()(HEKTUBHOCTH OYpeHUs U PacUIMPUTH 00JIacTh
UX HKCIUTyaTaIiH.

OnHOBpeMeHHO i OypeHHs] HH)KEHEPHO-T€0JIOTHYECKUX CKBAXHUH TI1yonHoi 10 100
METPOB CO CIELUAIN3UPOBAHHBIX OYpPOBBIX CYIOB M CaMONOJIBbEMHBIX IUIABYYUX OYpOBBIX
yctaHoBok (CIIBY) pa3paboTan KOMIUIEKC CHEIUATM3UPOBAHHBIX THAPOYAAPHBIX CHAPSJIOB,
BJIABIMBAeMbIXH 3a0MBHBIX MPOOOOTOOPHUKOB, B TOM YHCIE U JJS SKCIUTyaTallud I10
texnosorun «Wireline». [[ns permeHus 3amavyu TOBBIMICHHS MEXaHUYECKOHW CKOPOCTH
OypeHus B IUIOTHBIX TpPyHTaX OBUIO TPEIJIOKEHO  HCIOJIb30BAaHUE  3a0MBHBIX
poOOOTOOPHUKOB € TUAPABIMUYECKUM IPUBOJIOM, UMEIOIUX 00Jiee parlMOHAIBHYIO YAApHYIO
CHCTEMY II0 CPAaBHEHHUIO C THAPOYIAPHBIMHU CHapsiiaMd U 00ECIeYMBAIOMIUX MOCTOSHHBIN
KOHTAaKT KOJIOHKOBOTO Habopa c¢ 3aboem mnpu oTtOope mpoOwl. Ilpu ckopoctu Ooiika B
npenenax 4-5wm/c sHeprus ymapa 6-8 pa3 TpeBbIIACT AHAJOTMYHBIA  MapaMmeTp
TUAPOYAAPHOTO CHapsga, YTo JAaéT 3a0MBHOMY MPOOOOTOOPHUKY  CYIIIECTBEHHOE
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NPEUMYIIECTBO TMpU paboTe B IUIOTHBIX JOHHBIX OTJIOXKEHHsXx. [Ilpm 3sTomM ero
YCOBEPIICHCTBOBAHHAs KOHCTPYKIMsI OOecredynBaeT pa3MbIB 3200 CKBaXKHHBI depe3
KOJIOHKOBYIO  (KepHONPUEMHYIO) TpyOy, HYTO TIO3BOJSET OOECIEUUTh TEXHOJIOTHIO
MOWHTEPBAIBHOTO OypeHHs Ha OypHIIbHON KOJIOHHE [2].
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KitoueBble cJjioBa: MeTaH YrOJbHBIX MECTOPOXKIEHUH, OypeHue aera3alliOHHbBIX
CKBa)KUH, TUAPOYIAPHUK, UHTEHCU(UKALIMS pa3pyLIeHUs OPOIbI Ha 3a00€.

[Ipobnema obGecneuenus JlonbGacca NMPUPOIHBIM Ta30M OIpPENENET AKTyaJbHOCTb
pa3BeaKd U JOOBIYM B MPOMBIIUICHHBIX MaciiTabax MeTaHa yrojlbHBIX MecTopoxaeHui. [1o
OLIEHKaM, 3amachl CBOOOJHOTO METaHa BO BMELIAIOIIMX IMOPOJAaX MOTYT COCTaBJIATH Oosee
645 mipa. M

VYBenuueHnto 00bEMOB  OypeHHMs  J€ra3alldOHHBIX CKBaXXUH  MPEMATCTBYIOT
CPaBHHUTEIFHO HU3KHE TEXHHUKO-d)KOHOMHUYECKHE IMoKazareau OypoBbix paboT. Mx poct
TpeOyeT CYIIECTBEHHOTO TIOBBIIICHUS MEXaHUYECKOW CKOpPOCTH OypeHHUs, OCOOCHHO B
Kpenkux mnopojax (mecuaHukd U u3BecTHAkH VII-IX kareropuit mo OypumocTH).
D¢ hekTUBHOCTH pa3pylIeHUs] TOPHBIX MOPOJ MOXKET OBITh IMOBBIIIEHA 32 CUET MPUMEHEHHUS
Ha/JOJOTHBIX THUAPOYAAPHUKOB, KaKk MpHU OypeHHM MIApOIIEYHBIMH JIOJIOTaMH, TaK U MpU
ucrnonb3oBanuu  jponor PDC. B 93Toil poau MOTYT HCHOJB30BATHCA MOJUPHUKAIMN
KOHCTPYKIUN THAPOYAAPHUKOB JIBOMHOTO JeWcTBUS ¢ JuddepeHINaTbHBIM OPIIHEM,
paszpaborannbix B JIoHHTY [1].

[Ipu pa3paboTke KOHCTPYKUUHU TUAPOYIAApHUKA OBUIM TPOBEIACHBI KOMILJIEKCHBIE
UCCJIEIOBaHMsI €ro pabouero MUKIa W B3aUMOJEUCTBUA C 3a00€M B 3aBUCHUMOCTH OT
KOMITOHOBKHM HH3a OypuJIbHOW KOJOHHBI. VccrnemoBaHusi paboyero IHMKJIA THAPOYIAPHUKA
NPUMEHHUTEIbHO K YCIOBUSAM OypeHHs Jera3alldOHHBIX CKBOKMH B KpENKUX MOpoJax
MO3BOJIMJIM BBIIBUTH HEIOCTaTKH B COBPEMEHHBIX TEOPETUYECKUX MOJEIIX paboThl U
METOJaX Pacu€TOB THAPOYAAPHBIX OYpOBBIX MAIIMH JBOWHOTO IEHCTBHS. YTIPOIIEHHBIN
NOJXO0/1 K OIMCAHMIO Tpoliecca TUAPOTOPMOXKEHHs OoiiKa rmepes yAapoM 10 HaKOBaIbHE U B
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KOHIIE €r0 XO0Jia BBEPX, a TaKKe NMpPeHeOpeKeHne BIMSHUEM TUHAMUKU KJIAIAaHHON TPYIIIBI
YCTPOMCTBA Ha TMpOTeKaHHe padouumx TMPOLECCOB HE TO3BOJSIIOT B IOJHOM Mepe
ONITUMHU3UPOBATH KOHCTPYKTHUBHBIE napameTpsl THIPOyJapHUKa. AHATTU3
HKCIEPUMEHTAIBHBIX JAaHHBIX IMOKAa3bIBAET, YTO BpPEMs MEPECTAHOBKH KJIAMAHHOW TPYIIIBI
3aHUMAaeT 3HAUYMMYIO0 4acTh paboyero IMKIA, OKa3blBas CYIIECTBEHHOE BIIMSHHUE Ha paboTy
TUJIPOYJapHUKA. YCTAHOBIIEHO, YTO THAPOTOPMOXKEHHE OOMKa 3aBUCHUT KaK OT JMHAMMKH
KJIalaHHOW TPYNIbI, TaK U OT KOHCTPYKTHBHBIX OCOOCHHOCTEH €aMOro THAPOYIapHHUKA.
JlaHHbBIe, TIOJNydyeHHbIE B pe3yjJbTaTe€ TEOPETHYECKOrO aHaiu3a pabodero LUKIa
THIPOyJAapHUKAa C YYETOM STUX BBIBOJIOB, IO3BOJWIM YTOYHUTh METOJUKY pacueTa
XapaKTEPUCTHK TUAPOYAAPHBIX MAIIMH JIBOMHOTO EeHCTBUA Uil OYypEeHUs! CKBRXKUH B KPETTKUX
nopojax.

PesynbraTel  pa3pa®OTKM  THAPOYIApHUKAa TMOKa3aJd  JOCTaTOYHO  BBICOKYIO
3¢ (EeKTUBHOCTh U NEPCHEKTUBHOCTh MPEI0KEHHOW KOHCTPYKLUU. DTHU K€ TUAPOYAAPHUKH
MOTYT TaKXe 3(PPEKTUBHO UCIOIb30BAThCS NMPU OypEeHHH CKBa)KUH HA BOJY, CEHCMMUYECKHX
CKBaXXMH U T.II.

CIIMCOK UCIIOJb30BAHHOM JIUTEPATYPBI
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A. A. Kapakozos, C. H. Ilap¢entok // U3Bectus Tynl'Y. Cepus «Hayku o 3emne». Boim. 1. —
Tyna: U3a-so Tyal'V, 2015. — C. 65-78.

JANATHOCTHUKA TEXHUYECKOI'O COCTOSAHUSA BEPTUKAJIBHbBIX U
HAKJIOHHO-TOPU3OHTAJIBHBIX CKBA’KUH HA HE®TEI'A30BbBIX
MECTOPOXKAEHUAX U ITOJA3EMHBIX XPAHUJINIIAX I'A3A. IIPOBJIEMbBI 1
PEIIEHUA
DIAGNOSTICS OF THE TECHNICAL CONDITION OF VERTICAL AND
HORIZONTAL WELLS IN OIL AND GAS FIELDS AND UNDERGROUND GAS
STORAGES. PROBLEMS AND SOLUTIONS

Knumos B.B.
Kybanckuti cocyoapcmeennulii mexnonocuveckutl ynusepcumem, Kpacrnooap
KlimovV.V.
Kuban State Technological University, Krasnodar

KiroueBbie cjoBa: oOcagHas KOJIOHHA, M3HOC, MOBPEXKACHUS, MEPETOK (IIIOUJIOB,
TOPU3OHTANIbHBIE CKBaXKUHBI, Auarnoctuka, ABIT u T.

[IpobGnema  obecriedeHHs]  OKCIUTYaTallUOHHOW  HAJEKHOCTH,  OKOJIOTHYECKOM

6e3omacHOCTH ¥ 3P (PEeKTUBHOCTH pabOThl HEPTEra3oBBIX CKBAXUH BECbMa aKTyallbHA WU
pacnazaeTcsi Ha psiji B3aUMOCBSI3aHHBIX IPO0OJIeM, OCHOBHBIMH U3 KOTOPBIX SBIISIOTCSL:
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- OLIEHKA Ka4yecTBa LIEMEHTUPOBAHUS CKBAKUH U OOHApY)KEHUE MOBPEXKICHUI U MECT
HErepMETHYHOCTH B OO0CAaTHBIX KOJOHHAX Ha JTamnax CTPOUTENbCTBA M SKCIUTyaTalluu
CKBAyKUH;

- ompeAereHHE TPUYMH OOPa30BaHUS MEXKIUIACTOBBIX IEPETOKOB  (DIIIOMIOB,
MEXKOJIOHHBIX JTaBJICHUM W UCTOYHUKOB OOBOJHEHUS MPOAYKLIUU CKBAKUH.

Jlns penieHust yka3aHHBIX TPOOJIEM BBITIOJIHEHO CIIEAYIOLIEE:

1. Pa3paborana Hay4yHO OOOCHOBaHHAsi KOHIIEMILHS TUATHOCTHKU TEXHUYECKOTO
COCTOSIHMS KPEIU CKBA)XMH MPU UX CTPOUTENBCTBE U HKCILTYaTALNH;

2. BeIsABIIEHBI TPUHIUIHATBHBIE HEAOCTATKH T€0(U3NIECKUX METOJIOB, TEXHUUECKUX
CPEJCTB U TEXHOJOTUN B HAKJIOHHO — TOPU30HTAIbHBIX CKBa)KMHAX U Ha MECTOPOXKJIEHUAX C
QHOMAJIPHO BBICOKMMH IJIACTOBBIMU JaBiieHUsAMU U TeMneparypamu (ABIL u T);

3. Pa3zpaboran xomruiekc mpruOOpPOB HOBOTO IMOKOJEHUS W HOBBIC TEXHOJIOTHH JUIS
JUAarHOCTHUKM TEXHUYECKOTO COCTOSHMS CKBAXKMH B YKA3aHHBIX YCIIOBUSAX WU ONpPENEICHUs
MCTOYHUKOB OOBOJAHEHHUS JOOBIBAEMOM yTII€BOJOPOIHOMN MPOAYKIIUH.

4. Pa3paboTaHbl METOAMYECKHE OCHOBBI T'€OJIOr0-re0(PU3NYECKOro KOHTPOJISI
TEXHUYECKOTO COCTOSIHUS CKBa)XKMH, BKIIFOYAIOIIUE PErJIAMEHT U METOIOJIOTHIO MPOBEIACHUS
MCCJIEJOBaHUM B BEPTUKAJIbHBIX U HAKIIOHHO-TOPU30HTAJIbHBIX cKkBaxknHax ¢ ABIT{ u T.

VYka3zanHble pa3pabOTKH SIBISAIOTCS WHHOBALMOHHBIMH, 3allUINeHbl 19 maTeHTaMu
Poccwuiickoit denepanuy 1 HAUTH IpaKTHYecKoe mpuMeHeHne oomee yeM B 100 ckBaknHax

Ha He(hTEra30BhIX MECTOPOXKACHUAX U MOA3EMHBIX XPaHUJIHIIAX Ta3a.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

I. Kmumor B.B. HayyHo-meTogumyeckue OCHOBBI, ammaparypa MU TEXHOJOTHUH
reopu3u4ecKoro KOHTPOJISI TEXHHUYECKOrO COCTOSIHUS CKBaXHH Ha IPUMEpPE Ta30BbIX
MECTOPOXKACHUN U MOA3eMHBIX XpaHwiui] raza. — M.: OO0 «UPI] I'aznpom, 2008.- 300c.

2. Teitxman ML.I'. Konecanuenko B.II., Knumos B.B., Anocos 3.B., Kpasuos U.H.,
Pertonckuit C.H. HoBble TexHHUYECKHE CpEACTBA, TEXHOJOIMM M METOJOJIOTHS TI'€0JIO0ro-
reo(U3NYeCcKOro KOHTPOJISI TEXHUYECKOTO COCTOSHUS KPEMH T'a30BbIX U Ta30KOHCHCATHBIX
CKBAKMH C aHOMAJIbHO BBICOKMMH IUIACTOBBIMHU JAaBJIIEHUAMU U Temneparypoil.- KpacHonap:
[Ipoceemenue — fOr, 2011. — 263 c.
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Key words: casing, wear, damage, crossflow, horizontal wells, defectoscopy,
anomalous high reservoir pressure and temperatures.

The problem of ensuring operational reliability, environmental safety and efficiency of
oil and gas wells is highly relevant and breaks down into a number of interrelated problems
during the construction and operation of wells, the main of which are:

- assessment of the quality of cementing wells and the detection of damage and leaks
in casing strings;

- determination of the reasons for the formation of interfacial fluid flows, annular
pressures and sources of well watering.

To solve these problems, the following has been done:
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1. A scientifically based concept of diagnostics of the technical condition of lining
wells during their construction and operation has been developed

2. The principal shortcomings of geophysical methods, technical means and
technologies in inclined - horizontal wells and in fields with abnormally high reservoir
pressures and temperatures (AHHP and T) are revealed,

3. A complex of new generation devices and new technologies for diagnosing the
technical state of wells under the specified conditions and determining the sources of watering
of the hydrocarbon products produced have been developed.

4. Developed methodological foundations of geological and geophysical monitoring of
the technical state of wells, including the regulations and methodology for conducting
research in vertical and horizontal-inclined wells with AHP and T.

These developments are innovative, protected by 19 patents of the Russian Federation
and have found practical application in more than 100 wells on oil and gas fields and
underground gas storages.
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X CTPOUTEJBLCTBA
THE WAYS TO RETAIN WELL DELIVERABILITY DURING CONSTRUCTION
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CraThs MOCBsIIIEHA BOIIPOCAM IMOBBIIICHUS (PaKTHUECKONW MPOAYKTUBHOCTH CKBAXKHH,
BBOJMMBIX B OJKCIUIyaTalMio TMociie OypeHus. PaccMOTpeHbl NpPEANOCHUIKH YIy4YIICHUS
Ka4eCTBEHHBIX XapaKTEPUCTHK BOIHBIX (PUIBTPATOB OYpOBBIX NMPOMBIBOYHBIX PACTBOPOB U
ONHKCAaHBl MEXaHU3Mbl CHIDKEHHSI HEraTUBHOIO BJMSHHUA TEXHOJOTHMUECKUX Cpel Ha
buIbTpaMOHHbBIE XapaKTEPUCTUKU MOPUCTHIX cpel. [IpuBenensl pe3ynbTaThl UCCIe0BaHUN
MOBEPXHOCTHO-aKTUBHBIX BEUIECTB U YCJIOBUN MX MPUMEHEHHS B AUCIIEPCHBIX CUCTEMAaX MPHU
BCKPBITUM  MPOAYKTUBHBIX  IIacToB. [loAaTBepkaeHa  akTyadbHOCTb  MPOAOJIKEHUS
MCCJICIOBAHMH 110 OIIEHKE MEXaHU3MOB pa0OThI B MMOPHUCTHIX cpeaax pa3inuuHbix THIOB [TAB.
ChopmynupoBan o00pa3 KOHEYHOro pe3yiabTara wucnoib3oBanuss IIAB B pactBopax
MIEPBUYHOTO BCKPBITHSI.

CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPBI

1. TexHonornyeckue >>KHUIKOCTHU W COCTAaBBl JUISl TOBBILICHUS MPOAYKTUBHOCTH
He(TssHBIX W Ta3oBbIX CckBaXWH / TokynoB B.M., Caymmua A.3. / M.:O00 «Henpa-
buznecuentp».2004.-711c.:un. ISBN 5-8365-0189-0

2. OrtpumnarenbHbIE U TIOJOXKHUTEIBHBIC TTOCIEICTBHS 00pabOoTKH OYpOBBIX pacTBOPOB
xkunakoctssmu KXK-10 (11, 11H) / Tlerpo H.A., Konecer I'.B., HaBeimoBa WN.H. /
Hedrerazosoe neno, 2006r.

3. Meroas! onpeaeneHus Kiacca MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, TPUMEHSIEMBIX
B OypoBoii Texnonoruu / I'.A. Tenrepesa, O.®. bynarosa, B.I'. Koneces, P.P. Paxumos, 1.1.
CyntaHoB / mMpakTHYECKHE acleKThl HedrenmpombicioBod xumuu, VII MexayHapoaHas

Hay4YHO-TIPaKTHUYECKast KOHGEPEHIUs, TE3UCH A0KJIanoB, Y da 24-25 mas 2017r.
* k%

Key words: Antarctica, deep drilling, ice sheet, ice core, borehole, unsealing, lake
water, heat transfer, Subglacial Lake Vostok.

The article is devoted to the issues of increasing the actual productivity of wells
commissioned after drilling. The prerequisites for improving the quality characteristics of
water filtrates of drilling wash solutions are considered and the mechanisms for reducing the
negative impact of process media on the filtration characteristics of porous media are
described. The results of studies of surface-active substances and the conditions of their use in
dispersed systems when opening productive layers are presented. The relevance of continuing
research on the evaluation of work mechanisms in porous media of various types of
surfactants has been confirmed. The image of the final result of the use of surfactants in the
solutions of primary dissection is formulated.
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IMPOBJIEMbBI BYPEHU S, KPEIIVIEHUA U DKCIVIYATAIIMU CKBA’KUH B
CJIOXKHBIX '’EOKPHOJIOTHYECKUX YCJIOBUAX. CIIOCOBBI UX PEHHEHUSA
PROBLEMS OF DRILLING, FASTENING AND OPERATION OF WELLS IN
DIFFICULT GEOCRYOLOGIC CONDITIONS. WAYS OF THEIR DECISION

Kopomkoe C.A., IlInuneman A.B., /lenucenxo K.C.
000 «Cubl eollpoexm», TromeHw
Korotkov S.A., Szpilman A.V., Denisenko K.S.
LLC Sibgeoproyekt, Tyumen

KiroueBble cJji0Ba: Mep3j10Ta, KPHUOJIMTO30HA, TEOJIOTHYECKUE OCIOXKHEHMS,
CKBa)XXMHa, KpeIUIeHne, OypeHue, CMATHE, KOHCTPYKLKS, KyCTOBAas TUIOIIAJIKA.

B cBsi3u ¢ BBIXOJOM KpymHBIX HedTerazonoObIBAIONIMX KOMIAHUH Ha HOBBIE
JUIICH3UOHHBIE YYACTKU apKTHUECKOro nodepexnbst PO ¢ HalnymeM Mep3JibIX MOPoJ, a TakKe
BCKpBITHEM 0oJiee TITyOOKHUX MPOIYKTUBHBIX TOPHU3OHTOB YK€ OCBAaMBAEMBIX MECTOPOXKICHUIN
Ha CKBaYKMHAX BO3HHMKAIOT OCIIOKHEHUs U aBapuu. Hanbomnee pacnpocTpaHeHHBIMH SBIISIOTCS
CMATHE OOCAJHBIX KOJOHH, KOPPO3Usl TPYO M YCTHEBOTO OOOPYIOBaHHUS, OCHIITH M OOBAJIbI
CTEHOK CTBOJIa, MOIJIOIIEHUS] M TPHUXBaThl, BO3HUKHOBEHHE TI'PU(OHOB, MEKKOJIOHHBIX
JIABJICHUH ¥ TIPOSBICHUN Tra30THAPAaTOB, OTTaMBaHUE MEP3JBIX MOPOA ¢ 0Opa3oBaHHEM Ha
KYCTOBBIX IUIOIIA/IKaX NMPUYCTHEBBIX BOPOHOK M NPOBAIOB, CIBUIOB M IIYYEHHs TPYHTOB,
norepeld MPOJOJIBHOM YCTOHYMBOCTH Kpemnu M OTKJIOHEHHWEM (POHTaHHOW apMaTypbl U
CBaHBIX OIOP JIMTHEHHON CUCTEMBI cOOpa YIJIEBOI0POIOB.

B mensx ux mpenoTBpailieHHs M AJs MOBBIMICHHUS KadecTBa OypeHHUs U KpeIuIeHHs
CKBOXUH TakXKe NPEIbABISAIOTCS TpeOOBaHUS K KAauecTBY HAYYHBIX HCCIEIOBAHUM,
MPOEKTUPOBAHMS CTPOUTEIHCTBA CKBAKMH, BHEIApsieMOro obopynoBaHus U MartepuanoB. C
YUETOM CJIOXHBIX XapaKTEPUCTUK T'€0JIOTMUECKOTO pa3pe3a(aHOMalbHO-BBICOKOE IJIACTOBOE
nasneHue 1o 2,3, temmneparypa a0 130°C, koppo3MOHHO-arpeccHBHasi Cpela U BBICOKAs
MUHEpPATN3aLus JIACTOBBIX BOJI, TEKYUHE COJIM, BEUHAsI MEP3JI0Ta ¢ TEMIIEPATYpOH MOPOA 10
MuHyc 8°C u cymmapHO#l JbpaucTocTeio 10 70%, razoruapaTtamMu, TaaIuKaMu U KPUOIIATaMHU)
BO3HHUKAET HEOOXOAMMOCTh MPOEKTUPOBAHMUS M CTPOHUTENHCTBA CKBOXKHH C YTSKEICHHON
MHOTOKOJIOHHOW KOHCTPYKITHEH u () ()EKTUBHON 3alTUTON €€ OT HETaTUBHOTO BO3/IEHCTBUS
KPHOJIUTO30HHKI [1].

B cBs3u ¢ 3TMM aBTOpamMHu CTaThbU Mpeajaraercs psj TEXHUKO-TEXHOJIOTHYECKUX
pelIeHNH 1 NTHHOBALIMOHHO-BHEPEHYECKUX HANPABIEHUH, KaK K IIPOEKTHBIM OpraHu3alysIM,
TaK M K 3aKa34UKy U OypOBOMY TMOJPSIAYUKY. Pe3ylbTaThl BBIMOJIHEHUS 3TUX MEPONPUITUN
HEOOXOIMMBI KaK Ha CTaJAUUd TPOCKTHPOBAHUS CTPOUTENBCTBA CKBAXKUH M APYrHX
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He(l)TeFaSOBBIX OG"bGKTOB KalruTaJIbHOI'0 CTPOUTCIBCTBA, TaK U HUMCKOT BBICOKYIO
MPaKTUYECKYI0 3HAUYUMOCTb Ha JdTalne CTPOUTENIbCTBA CKBAXXMH BCEX Ha3HAYCHUH
(TIOMCKOBBIE, pa3BeIOUHbIC, KCILTyaTallMOHHbIE, OTJIOIIAIONINE, HA0II01aTeIbHBIE).
CIIMCOK UCHTOJIb30BAHHOM JIUTEPATYPHI
I. CTO Tasmpom 2-3.2-036-2005 Mertoanueckue yKazaHuUd 1O  Y4YETy
TEOKPUOJIOTMYECKUX YCIOBHUM MpU BHIOOPE KOHCTPYKIUHM SKCILTYyaTAI[MOHHBIX CKBaXHH. M.:
000 «BHUUI'A3», 2005. 62 c.
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Key words: permafrost, kriolitozona, geological complications, well, fastening,
drilling, smyaty, design, well pad.

Seeing the transformation of large oil and gas companies to new license areas of the
Arctic coast of the Russian Federation with the presence of frozen rocks, and the opening of
deeper productive horizons of already developed fields in wells, complications and accidents
arise. The most common are collapse of liner, corrosion of pipes and wellhead equipment,
slides and subsidence of the walls of the barrel, absorption and clamps, the appearance of the
griffins, megalonyx pressures and occurrences of gas hydrates, the thawing of frozen rocks
with the formation of a well cluster near the funnels and sinkholes, landslides and frost
heaving of soils, loss of longitudinal stability of the lining and the reject of x-Mas tree and
pile supports of the linear system for the collection of hydrocarbons.

In order to prevent them and to improve the quality of drilling and well fastening
requirements are also imposed on the quality of research, well construction design,
implemented equipment and materials. Taking into account the complex characteristics of the
geological section (abnormally high reservoir pressure up to 2.3, temperature up to 130°C,
corrosive environment and high salinity of formation waters, flowing salts, permafrost with
rock temperature up to minus 8°C and a total ice content up to 70%, gas hydrates, talics and
cryopags) there is a need for the design and construction of wells with a weighted multi-
column structure and effective protection of it from the negative effects of cryolithozone [1].

In this regard, the authors of the article offer a number of technical and technological
solutions and innovation and implementation areas, both to design organizations and to the
customer and the drilling contractor. The results of these activities are necessary both at the
design stage of well construction and other oil and gas capital construction projects, and are of
high practical importance at the stage of well construction for all purposes (prospecting,
exploration, production, absorbing, observation).
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PAZPABOTKA COCTABOB U TEXHOJIOI'MH JIUIAA U301
BOJAOINIPUTOKOB I1PU BYPEHUU HE®TEI'A3OBbIX CKBA’KUH
THE DEVELOPMENT OF COMPOSITIONS AND TECHNOLOGIES FOR
ISOLATION OF WATER INFLOWS WHEN DRILLING OIL AND GAS WELLS

Kyuun B.H., /leouinuxoe M.B., l{vizenvniok E.IO.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Kuchin V.N., Dvoynikov M.V., Tsygelnyuk E.Yu.
Saint-Petersburg Mining University, Saint-Petersburg

KutoueBble ciioBa: OypeHue CKBaXKMH, OCJIOKHEHUS, BOAOIPUTOKU, MPOTYKTUBHBIN
IUIACT, UW3OJISIUS, BS3KOYIPYTHE COCTaBBbl, TEXHOJOTHS OypeHus, nabopaTopHbIe
UCCJIEI0BAHMS, aHOMAJIbHBIE TUIACTOBBIC JaBICHUSI.

O6wembl 100bIYM HeTH U Ta3a B Poccun B OoJbIIeil CTENEHH OCYIIECTBISIOTCS Ha
MECTOPOKICHUAX, pa3paboTKa KOTOPHIX OTHOCHUTCS K MOCJIEAHUM JECSATUIETUSAM IPOLLIOro
cronerus. Ilo ypoBHIO UX OCBOEHHS M IKCIUTyaTallud HaOJIIOAAIOTCS UCTOIIEHUE 3allacoB U
CHIWKEHHE IUIACTOBBIX JaBleHMU. JlnurenbHoe BpeMs pa3paboOTKH  CIIOCOOCTBYET
YCIIOXKHEHHIO YCIIOBUI CTPOUTENBCTBA CKBAXHMH HAa 3THUX MECTOPOXKIEHHSIX, OCOOEHHO B
BOIIpOCcax oOecreueHus HaJeKHOCTH pa300IIeHNs] BCKPHIBAEMbIX TPOAYKTUBHBIX IJIACTOB.

3HauynTenbHas 107 (oHIA JOOBIBAIONIMX CKBAXKUH XapaKTEPU3YeTCsl MOKa3aTesIMU
oOBogHeHHOCTH Tmponaykiuu Oonee 80 %. @DOHI CKBaXHH, [MalOMUX OOBOJHEHHYIO
IPOAYKIIMIO Cpa3y MOCJIE OCBOEHMUSI, COCTaBIsIeT HE MeHee 15 %.

Hns obecrnedyenuss paboT, HANpPaBICHHBIX HAa TOBBIMICHHE A((HEKTUBHOCTH
3aKaHYMBAHUA CKBAXHH B HWHTEpBalax HEKOHTPOJIUPYEMOro IPUTOKA, Mpeaaraercs
UCIOJIb30BaTh B Ipoliecce OypeHUs YCTPONCTBO-PErysAToOp AaBI€HHUS C OJHOBPEMEHHBIM
3aKauMBaHMEMPACUETHOr0 00BbEMa OJOKUPYIOIEH >KUAKOCTH IPH IMEPBUYHOM BCKPBITHU
BOJIOHOCHOTO.

KoppekTupoBka rupoAMHaMHUECKOTO IaBICHUS U SKBUBAJICHTHOW LUPKYISIIMOHHON
wiotHoctn  (DUII) ocymecTBiseTcss WM3MEHEHHEM MEXaHMYECKOW CKOPOCTH OypeHwus,
BIMAIONIEH Ha KOHIEHTPAalMIO [ulaMa B KOJIBLIEBOM IPOCTPAHCTBE U  PAacXOJOM
IIPOMBIBOYHOU JKHUJIKOCTH.

B kadecTBe BXOJHBIX TapaMeTPOB MOAEIMPOBAHUS HIKCIIEPUMEHTA, HAIIPABIEHHOTO HA
OIpe/IeIEHNEe 3aBUCUMOCTH W3MEHEHMs Iepenajga AaBJICHHs B KOJIbLIEBOM IPOCTPAHCTBE
CKBOXMHBI OT PEXKUMOB TEUEHHUs OJOKUPYIOIIEro cocraBa ¢ yctaHoBieHHBIM B KHBK
YCTPOMCTBOM, HCIOJIB30BAIMCH: IJIOTHOCTh PACTBOpA, PEOJIOTHUECKUE CBOWCTBA PacTBOpA,
CKOPOCTh TEYEHHUS IPOMBIBOYHOM >KHUIKOCTH, COCTaB W KOJMYECTBO TOPHOM IMOPOJIBI
(aprusuTh).

Hns 5pPeKTUBHOTO MPUMEHEHHs YCTPOHCTBA-PETYIATOPa, HCIONB3YS MapaMeTphl
OypeHust HeOOXOIMMOW HaM CKBa)KUHBI, OBLTH TIOCTPOEHBI 3aBUCUMOCTH, IIPUMEHUB (hopMyITy
Hapcu-Beiicbaxa.
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Ha  ocHoBanuum  pe3yiabTaToB  aHaiM3a  HCCIEAOBAHUW  OBUIM  CJIEIAHBI
MpeBapUTENbHBIC BBIBOJBI, YTO NMPUMEHEHHE TEXHOJOTHH HU3OJSIIHH C HCIOIh30BAHUEM
npenaraeMoro OoOOpYAOBaHUS TPU TOCTOSHHOM CKOPOCTH OypeHHs, C HW3MEHEHHEM
3G (hEeKTUBHONH BS3KOCTH H OJHOBPEMEHHBIM PETYJIHPOBAHHEM 3a30pa B  KOJIBIEBOM
MPOCTPAHCTBE MO3BOJIUT 00ECTICUNTh U3O0JISAIMIO BOAOIIPOHUIIAEMOTO KOJUIEKTOPA.
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The volume of oil and gas production in Russia is largely carried out in the fields, the
development of which refers to the last decades of the last century. By the level of their
development and operation, depletion of reserves and reduction of reservoir pressures are
observed. The long development time contributes to the complexity of the conditions for the
construction of wells in these fields, especially in ensuring the reliability of the separation of
the opened productive layers.

A significant share of the production wells Fund is characterized by water cut
indicators of more than 80 %. The number of wells that gives water-cut production
immediately after development, is not less than 15 %.

To ensure work aimed at improving the efficiency of completion of wells in the
intervals of uncontrolled inflow, it is proposed to use a device-pressure regulator in the
drilling process with simultaneous pumping of the estimated volume of blocking liquid during
the initial opening of the aquifer.

The adjustment of the hydrodynamic pressure and equivalent circulating density
(EDS) is carried out by changing the mechanical drilling speed, which affects the
concentration of sludge in the annular space and the flow rate of the washing liquid.

As the input parameters of simulation of the experiment aimed at determining the
dependence of the pressure drop in the annular space of the well on the flow regimes of the
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blocking composition with the device installed in the BHA, the density of the solution, the
rheological properties of the solution, the flow rate of the washing liquid, the composition and
the amount of rock (mud) were used.

For the effective use of the device-regulator, using the parameters of drilling the
necessary well, dependencies were built, using the Darcy-Weissbach formula.

Based on the results of the analysis of studies, preliminary conclusions were made that
the use of insulation technology with the use of the proposed equipment at a constant drilling
speed, with a change in the effective viscosity and simultaneous regulation of the gap in the
annular space will ensure the isolation of the permeable reservoir.
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INOBBINEHUE D®PEKTUBHOCTU BYPEHUSA CKBAKHUH B TBEPIbIX
I'OPHBIX ITIOPOJAX
EFFICIENCY INCREASE OF WELL DRILLING IN HARD ROCKS

Jleywesa E.JL.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Leusheva E.L.
Saint-Petersburg Mining University, Saint-Petersburg

KuamoueBble cioBa: uHTeHCH(UKAMs TMpoiecca OypeHus, OypoBOl pacTBOp,
PCarcHThI-ACTCPreHThI, TBEPALIC TOPHBIC TOPO/LI.

Bypenne ckBakMH B TBEpABIX TOPHBIX MOPOAAX COMPSIKEHO C TIOBBIIICHHBIMU
9HeprosarpaTtaMi Ha pa3pyIICHWH TOPOJbI, YTO OTPHUIIATEIILHO BIMSET HA MEXaHHYECKYIO
CKOPOCTh M MIOHMKAET 3 (HEKTUBHOCTh OYPEHUS B IICJIOM.

Llenbto HacTosIIeH pabOTHI ABISIETCS 0OOCHOBAaHHWE HOBOTO METOJMYECKOTO MOIX0a
K DKCIEPUMEHTAIBHBIM HCCIIEOBAHMSIM, TIO3BOJISIONIEH MOAOMPATh ONMTUMAIBHBIE COCTaBBI
MPOMBIBOYHBIX JKUIKOCTEH TpU JTOOABJICHWN K HUM CHEIHAIBHBIX BEIIECTB - TMOHU3UTENEH
TBEPAOCTH (IeTepreHToB). B pe3ynapTare aHanm3a JHTEPATYPHBIX HMCTOYHHKOB U
COOCTBEHHBIX HCCIEOBaHUN OblTa pa3paboTaHa METOAUKA KOJIHMYECTBEHHOW OIICHKU
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Pa3ynpoYHSIOMEro JeHCTBUS NPOMBIBOUYHOW JKHUIKOCTH Ha OypuUMBbIE TOpPHBIE MOPOIbI,
KOTOpast CBOAUTCS K Ja00OpaTOPHOMY ONpPEAETICHUIO TpeX MoKa3aTeNei pacTBopa (INIOTHOCTD,
MIOBEPXHOCTHOE HATSHKEHHE, YACITbHOE JEKTPUUECKOE CONPOTUBIICHNE) U TPEX MoKa3aresen
noposl (TIpeseN MPOYHOCTH, THHAMUYECKasi IPOYHOCTh, MUKPOTBEPIOCTD).

O6nacth mpuUMEHEHHUsT pa3pabOTaHHOW METOJUKH - TEXHUKA M TEXHOJOTHS OypeHHs
CKBa)KUH, U, B YaCTHOCTH, pa3pab0TKa HOBBIX COCTaBOB OYpOBBIX PACTBOPOB JJISl TOBBIILICHUS
3 PEKTUBHOCTH pa3pyIICHHs TBEPIBIX MTOPO/I.

B kauecTBe BBIBO/Ia BO3MOXKHO OTMETHUTbH, YTO MpenajaraeMas METOJMKa IO3BOJSET
NOJY4YUTh KOA(POUIHMEHT SPPEKTUBHOCTH Pa3pyIICHUs MOPOIBI, C MOMOILBIO KOTOPOTO
KOJINYECTBEHHO OIICHMBAETCS BIMSHHUE TOTO WJIM MHOTO PAacTBOpa Ha MPOIECC pa3pyLICHUs
ropaoil mopozsl. IlpaBunbHOCTE BBIOOpPa cocTaBa OypoOBOTO pacTBOpa M peareHra —
MIOHU3UTEIISE TBEPJIOCTH (JIeTepreHTa) Mo3BOJIUT MOBBICUTH MEXaHUYECKYIO CKOPOCTh OYpeHuUs

Y TIPOXOJIKY Ha JTOJIOTO.
%k %k sk

Key words: drilling process stimulation, drilling mud, detergent reagents, hard rocks.

Well drilling in hard rocks is coupled with high energy demands which negates the
speed of the process and thus reduces overall effectiveness.

Aim of this project is to develop the technique of experimental research, which would
allow to select optimal washing fluid composition while adding special hardness reducing
detergent reagents. Based on the analysis of existing references and conducted experiments,
technique dealing with quantitative evaluation of washing fluid weakening influence on
drilled rocks was developed, which considers laboratory determination of three mud
properties (density, surface tension, specific electrical resistance) and three rock properties
(ultimate stress, dynamic strength, micro-hardness).

Developed technique can be used in the well drilling technologies and particularly
while creating new compositions of drilling muds for increased destruction effectiveness of
hard rocks.

It can be concluded that given technique introduces coefficient of hard rocks
destruction effectiveness that allows quantitative evaluation of different drilling muds on the
drilling process to be taken. Correct choice of drilling mud composition with hardness
reducing detergent reagents will increase drilling penetration rate and drill meterage per bit.
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MPUHIAIBI PACUETA MEXAHUYECKOM CKOPOCTH THEBMOYJIAPHOI'O
BYPEHUA
GUIDELINES FOR CALCULATING THE PENETRATION RATE FOR DTH
HAMMER DRILLING
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00O «Bocmounas 6yposas komnanusy, Mockea
Lushnikov L.L.
«Eastern Drilling Company» LLC, Moscow

KuroueBble cjioBa: MHEBMOYJaPHUK, HOPMBI, CKOPOCTb.

3a mocnegHue 2+3 AECATHIETHS CYLIIECTBEHHO, B DPa3bl, YBEIUYMUIHCH OOBEMBI
THEBMOYJapHOTO0 OypeHUsl. HMMEETCS HECKOJIbKO OCHOBHBIX €ro HallpaBlICHWH, UIs
TEXHUUYECKUX CKBAXXMH, CKBAXUH BOJOCHAOXKEHHs / JAPEHAXHBIX, T'€0JOropa3BeqouHbie (B
OCHOBHOM METOJIOM OOpaTHOW IMPKYJSIUK) ¥ OypoB3pbIBHBIE. B  HOpMaTHBHBIX
TOKyMEHTaX, Kak Beimemammue u3 oopamienus tuna CHull, CCH, Tak u nelictBytonue OEP,
['SCH, B OTHOIIIEHWH MTHEBMOYAAPHOTO OYpeHHMsI, B HUX MPAKTUYECKH HET HOPM BPEMEHH U
pacxoga MHCTPYMEHTA. ITO JAET NMPOCUYETHI TP cocTaBiieHnu npoekToB. K npumepy, B CCH-
92, na 6ypenue 1 merpa XI-it kareropun B caMmoM pacrpoctpaneHHOM uHTepBaie 050 m, Ha
yac nmanupyercs Bcero 0,64 merpa. Mexay TeM pealbHblE CKOPOCTH COCTaBIAOT oT 15+20
METPOB B YacC U BBILIE.

B HacTosimiee Bpems MpakTUYeCKU Bce OypOBbIe KOMIAHUH BEIYT PacUEThl OI0KETOB
NpSIMBIM, 3aTPATHBIM METOJIOM M MEPUOJAMYECKH HUX KOPPEKTHUPYIOT UCXOJs U3 PEabHBIX
ckopocTeil u 3arpaT. OcoOeHHO 3TO KacaeTcsi OypeHus Mo B3pPbIB U Ie€0J0ropa3Bel0YHOTO
RC-Oypenus, rae npakTuuecku Bechb 00BEM 3TO OJHU U T€ K€ ITYyOUHBI, JUAaMETPhl U TOPHO-
re0JIOTHYECKHUE YCIOBUSL.

[Ipyn u3ydenus (GakTHUECKUX PE3YNbTAaTOB IMHEBMOYJIAPHOTO OypeHHs o0pamiajoch
ocoboe BHUMaHHME HAa 3aBUCHMOCTb CKOPOCTH OypeHHs OT JUaMeTpa, MPOU3BOAUTEIBHOCTU
KOMIIpECCOpa, TOPHOIEOJIOTUUECKUX YCIOBHI, B TOM 4YHCII€ BOJOIPUTOKOB. B pesynbrare
aHaJIM3a, BBIIBUIIACH 3aBUCUMOCTh MEXKY IPOU3BOJUTEILHOCTHIO KOMIIPECCOPa, TUAMETPOM
OypeHHs, KaTerOPHUIHOCTBIO TOPHBIX Topoa. HawmOomee moaxoxpsimedt Oblia 1mIkama
npodeccopa M.M. TIpoToarsikoHOBa, KOTOpas HANpsIMyK0 OCHOBaHA Ha MPOYHOCTH TOPHBIX
nopon. Koaddunment kpernocty - 310 gaBiaeHUE 0THOOCHOTO cxkatusi B MI1a.

Jns paspyuieHus: TOpHOM MOPOJIbI HY)KHA SHEPrus, 4eM Kpemde mnopoja u Ooublie
TUaMeTp, TeM JHepPruu HyxHo Oonbine. Kommpeccop, 3TO MCTOUHHUK — SHEPTUU CHKATOTO
BO3ayxa. bblla caenmaHa cpaBHUTeNbHas TaOnauma KaTeropuii mo OypUMOCTH U
k03 duuuentoB kpenoctu 1mo M.M. IIpoTobSIKOHOBY M MPOUHTEPIOIMPOBAHBI JIaBICHUS
OJIHOOCHOTO ckaTus oT Hyis a0 20 Mlla.

Pesynbrar - smmupuueckas ¢GopMmyina MEXaHHYEeCKOH CKOPOCTH ITHEBMOYAAPHOTO
OypeHust
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g = X KAy,
fxSs

rue:

Viex - MEXaHUYECKasi CKOPOCTh THEBMOYJapHOTO OYpeHusi, M/4ac

Q — IPOM3BOUTETHHOCTH KOMIPECCOPa M>/MHUH

KIT[,y — ko3 puueHT noaesHoro AeicTBs MHEBMOYAapHUKA, %

f — koo duIEeHT KpernocTH ropHoit mopos! 1o M.M. TIpoToapskoHOBY, 6ap (Kr/cm?)

S — MToMmAAb Pa3pyIIAEMOro 3a60si, M*

[Ipu BBeneHUM NMONPaBOYHBIX KOA(P(UIIMEHTOB Ha 3aTPaThl BpEMEHHU JUIsl IPOPAOOTKH
npoOypeHHBIX HMHTEPBAJOB M Ha HAJIM4YHE BOJOMPUTOKA, MOJNY4yUTCS (popmyna peiicoBoi

CKOpOCTH OypeHHsI.
* %k %

Key words: DTH hammer, standards and penetration rates.

Over the past 2 = 3 decades, the number of meters drilled with DTH hammer
technique has increased significantly. There are several areas of work for the DHT hammer
drilling, such as technical wells, water supply / dewatering wells, mineral exploration (mostly
by the method of reverse circulation) and drilling for blasting. In the normative documents,
such as SNiP, SSN (both those that outdated at the moment), and the existing FER, GESN,
regarding the DTH hammer drilling, there are actually no rates of time and consumption of
the tools. This makes miscalculations in the projects bidding. For example, in SSN-92, the
penetration rate for drilling of 1 meter of the XI category in the most widespread interval of 0
+ 50 m, is planned for an hour of only 0.64 meters. Meanwhile, real speeds range from 15 +
20 meters per hour and higher.

At the present, almost all drilling contractors calculate budgets by a direct, costly
method and periodically adjust them based on real speeds, consumption and costs. This is
becoming true especially for blasting drilling and exploration RC drilling, where almost the
entire amount of drilling represents in the same depths, diameters and geological conditions.

When the research was made at the actual performance of DTH hammer drilling,
special attention was paid to the dependence of the penetration rate on the bit diameter,
compressor performance, mining and geological conditions, including water inflows. As a
result of the analysis, a dependence was found between the compressor’s performance,
drilling diameter, the hardness of rocks. The most suitable for the analysis was the scale of
Professor M.M. Protodykonov, the scale is directly base on the hardness of rock. The
hardness coefficient in this scale is the uniaxial compression pressure rated in MPa.

For the crushing of a rock the energy is needed, the harder the rock and the larger the
diameter, the more energy is needed. The compressor is the source of energy - the energy of
compressed air. A comparative table of rock hardness categories scale (drillablity) and scale
hardness coefficients developed by Professor Protodykonov M.M. was made and pressure of
uniaxial compression had been interpolated from zero to 20 MPa.

The result is an empirical formula for the mechanical penetration rate for DTH
hammer drilling that you can see below:
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Vineeh = (Q X KDDpam / (f X S)

Where:

Vmen — penetration rate for DTH hammer drilling, meters per hour.

Q - compressor performance, m® per minute.

KDDyan - efficiency of DTH hammer, %

f - coefficient of hardness of the rock on scale by MM Protodykonov, bar (kg / cm?)

S - area of rock to be crushed (face of the bit), m*

With the input of correction factors such as the amount of time spent for hole
conditioning and presence of water inflow, we can get the actual formula for penetration rate
calculation for DTH hammer drilling technique.

CYHECTBYIOIIUE NPOBJEMbI INKBUJIAIIMOHHOI'O
TAMIIOHUPOBAHUSA CKBAKWH U ITYTHU UX PELHHEHUSA
EXISTING PROBLEMS OF WELL PLUGGING UPON ITS COMPLETION AND
SOLUTIONS

Jywnukoe JI1.J1.
00O «Bocmounas 6yposas komnanusy, Mockea
Lushnikov L.L.
«Eastern Drilling Company» LLC, Moscow

KaroueBble cioBa: CKBa)XHHa, TaMITIOHAXK, U30JIALIHA.

CoctaBHOI YacThi0 OYpOBBIX pPAa0OT SBISETCA JUKBUAALMOHHBIA TammoHax. W3
JeHCTBYIONIEH MHCTPYKIMU: JIMKBUJAIIMOHHOE TaMIIOHUPOBAaHME — 3TO KOMIUIEKC paboT Mo
3all0JJHEHUIO  CTBOJIA  CKBAXKMHBI ~ BOJOHENPOHUIAEMBIM  MaTepUaIoM C  LENbI0
NpeOTBpALIeHUsT OOBOJHEHHSI TOPHBIX BBIPAOOTOK M NPEAYHPEKICHUS 3arps3HEHUs
BOJIOHOCHBIX TOPU30HTOB.

B mnacrosimiee Bpemsi Bo Poccuiickoit ®enepanuv NPOBEACHUE JMKBUIAIMOHHBIX
paboT B TOM 4HCIE TaMIIOHaXXa pPErIaMEHTUPYETCS HECKOJbKUMH PYKOBOASIIUMU
JOKYMEHTaMH, 4YTO BHOCUT HEKOTOPYIO ITyTaHUIly. BOJIBIIMHCTBO 3aKa34MKOB OYpOBBIX paboT
B TEHIEPHOM JOKyMEHTAallMM YINOMHHAIOT HeoOXxoaumocTh cobmonenus «lIpaBun
JUKBUAALMOHHOTO TaMIIOHaXka OypoOBBIX CKBaXHH» OT 14.09.1967 r., KOTOpbIE yTpaTWUiIH
CHIIy B CBSI3M C BBIXOJOM BpeMEHHONH MHCTPYKIMM IO NPOBEACHHUIO JMKBHUJIALMOHHOIO
TaMIIOHMPOBAHMUS TE€0JIOrOPA3BEAOYHBIX CKBAKMH HAa TBEPJBIE IOJIE3HBIE HMCKONAEMBbIE» B
1993 r. Takxke UMEIOTCS U JPYTHE PYKOBOASILNE JOKYMEHTBI:

Bo Bpemennoil wuHCTpykuuu OT 1993 1. mpsMO yHNOMHHAaeTCs CYIIECTBYIOIIAs
npobiiemMa. BoT nurara: - «kak moka3bIBaeT MpPaKTHKa, OKOJIO 25% MpoOYypeHHBIX CKBAKUH
MOCJIE WX JIMKBUIAIMU OKAa3bIBAIOTCSI HEKAYECTBEHHO 3aTaMIIOHUPOBAHHBIMM U CIIyXKaT
VMCTOYHMKAMH 3arpsi3HEHMs MOJ3EMHBIX BOJA. B Hacrosmiee BpemMs B I€0JI0THYECKON OTpacin
NENCTBYIOT HECKOJIBKO JOKYMEHTOB, ONPEIENAIOIIMX MOPSAOK M IpaBuia IMPOBEICHUS
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JUKBUJIALIMOHHOTO TAMIIOHUPOBAHUS CKBAKMH. Boiplnas yacTb HOPMAaTUBHBIX JOKYMEHTOB
Ob1a nmpuHsTa 15-20 neT Ha3ax u ycrapemnay.

Huzkuii mpoueHT 3aTaMIOHUPOBAHHBIX CKBaXMH W €r0 KadecTBa, OOYCIIOBJIEH B
NEPBYIO OuYepellb DKOHOMUYECKOW cocTaBistoleil. JlocTaBka TaMIOHAaKHBIX MaTepHalloB
O6onee uyem Ha 10% yBenmuuuBaeT CTOMMOCTh mpoekTa. CTOMMOCTh IIEMEHTa U CaMu
JUKBUJALMOHHBIE MEPONIPUATHUS MO YCTAPEBIINM TEXHOJOTHSIM, 3TO MUHUMYM eme 10+15%.
HToro npoucxoauT yaopoKaHue MPOEeKTa Ha YETBEPTh U OoJIee.

HeoOxonuma HOBass HMHCTPYKIMIO, KOTOpass OYIET COOTBETCTBOBATH peAIUSIM
COBPEMEHHOI'0 ITPOM3BOJCTBA, B HEW UETKO IPOINUCATh AITOPUTMBI JIMKBUAALMOHHBIX
MEpONPHUATHIA, 1 0COOEHHO TaMIIOHA)Ka MPUMEHUTENHFHO K Pa3IMYHBIM TOPHOTEOIOTHYECKUX
YCIOBHUSAM, HAJMYMI0O M CBOMCTBaM BOJOHOCHBIX TOPU30HTOB, OOO3HAYUTH THUIBI H
KOHCTPYKTUBHBIE 0COOEHHOCTH pa3leNUTEIbHBIX MTPOOOK, TAMIIOHAXHBIX cMecel. OTIenbHO
MpOMNucaTh, B KAKUX YCJIOBHUSX HEOOXOIMMO JeNaTh MOJIHOE 3aMOJIHEHUE CTBOJIA CKBA)KUHBI
TaMIIOHaKHOM CMECBIO, a B KAKMX JOIYCKAETCSl YACTUYHOE U T.[I.

[IpuBeneHbl HECKOJIBKO BAPUAHTOB JIMKBUJAIMOHHOTO TaMIIOHAXa
re0JIOrOpa3Bel0YHbIX CKBAXXKUH B 3aBUCUMOCTH OT KOHCTPYKIIMH, T'€0JOTHYECKOTO pa3pesa u
T.J.

OOme OPUHLOUIOBL  MAaKCUMalbHO  BO3MOXKHO  3aJI€HCTBOBaTh  YaCTUYHBIN
JUKBUJAALMOHHBIA TaMIIOHAX, HO MPH 3TOM OCYIIECTBISATH €0 MAaKCUMAJIBHO I(PPEKTHBHO.
IIpu 3anelicTBOBaHUU COBPEMEHHBIX YCTPONCTB U MAaTEpUAJIOB, 3aTPaThl HA TAMIIOHAX MOKHO
CHU3UTH npuMepHO B 10 paz, npu 3ToM BpeMsi OypOBBIX pabOT MPAaKTUYECKU HE YBEIUUUTCS,

a Ka4€CTBO ITOBBICUTCH.
%k ok

Key words: well’s plugging and grouting.

An integral part of the drilling is the liquidation grouting. From the current instruction:
liquidation grouting is a complex of works on filling the hole with a waterproof material in
order to prevent watering or flooding of mine underground workings and prevent
contamination of aquifers or water layers.

Currently, in the Russian Federation, the carrying out of liquidation works on holes
upon its completion, including the grouting, is regulated by several governing documents,
which causes some confusion. The majority of drilling customers in their tender specifications
mentions the need to comply with the “Rules for the liquidation and grouting of wells” dated
September 14, 1967, which became invalid due to the issuance of the Temporary instructions
dated 1993 for carrying out liquidation of geological exploration holes drilled for minerals
and other guidance documents such as: the interim instruction dated 1993 directly mentions
the existing problem.

Here is a quote from the instruction: - “As a practice shows, about 25% of the holes or
wells drilled after their liquidation turns out to be poorly sealed or grouted with bad quality
serves as sources of groundwater pollution. At the present, there are several documents in the
geological industry that determine and describe the procedures and rules for carrying out the
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liquidation grouting of wells. Most regulatory and governing documents were accepted 15-20
years ago and are outdated at the moment.”.

The low percentage of wells properly grouted and quality of grouting work is
primarily due to the economic reasons. Delivery of grouting materials by more than 10%
increases the cost of the project. The cost of grout and the grouting work, based itself on
outdated technologies, add at least another 10 + 15% to the costs of a project. As a result, the
total expenses for a project will increase by a quarter or more.

We have to develop a new instruction that will correspond to the realities of modern
drilling industry, clearly prescribe algorithms for grouting work, and especially for cementing
in various geological conditions, the presence and properties of aquifers and water layers,
identify the types and design features of cementing and separation plugs, grouting mixture
and recipes.

Additionally we need to describe what geological conditions are necessary and
mandatory for the complete grouting and in what conditions partial grouting allowed, etc.

Below you can see several options for the liquidation grouting of exploration holes,
depending on the holes design, geological conditions, etc.

General principles are: to use a partial liquidation grouting as much as possible, but at
the same time to do it with maximum efficiency. With the use of modern devices and
materials, the cost of tampon can be reduced by about 10 times, while the drilling time
practically does not increase, but the quality will increase.

PA3PABOTKA TEJEMETPUUYECKOMN CUCTEMBI 1J151 POTOPHOI'O
BYPEHUSA CKBAKUH
MWD SYSTEM FOR ROTARY DRILLING

Menexun A.A., Meaexuna IO.B.
Tlepmcxuii HayuoHAILHLBIL UCCTE008AMENbCKULL NOAUMEXHUYeCKUll yHugepcumem, Ilepmb
Melekhin A.A, Melekhina Y.V.
Perm National Research Polytechnic University, Perm

KiawoueBbie cioBa: TOPU3OHTAJIBHBIC CKBAXUHBI, TCICMCTPHUYCCKAd CHUCTEMA,
HWHKIIMHOMCTPUSA CKBAXKXKWH, CKBA)KUHHAA HaBUTallMd, KaHaJl I€peaavn JaHHbIX.

Ha ceromusmHuii JeHb CTPOUTENHCTBO HKCIUTYaTAIIMOHHBIX CKBAXHH C OOJIBIIUM
IPOJIOKEHUEM MO TOPU3OHTAIM JIsi pa3pabOTKH TPYIHOU3BIIEKAEMBIX 3allacoOB BEAETCS C
00s3aTeNbHBIM KOHTPOJIEM TpaeKTopuu cTBosia. Hanbosee TEXHOJOTMYHO U IKOHOMUYECKU
OTpaBJaHO NMPUMEHEHHE TeJIEMETPUUECKIX CHCTEM, O0ECIeUNBAIOIINX KOHTPOJIb TPACKTOPUU
HEINOCPEACTBEHHO B Ipouecce OypeHus 0Oe3 MoabeMa HMHCTPYMEHTAa Ha IOBEPXHOCTb.
CoBpeMeHHbIE CUCTEMBI TIO3BOJIIOT ONPEAETATh HE TOJBKO MHKIMHOMETPUYECKHE JTaHHBIE,
HO TaK)X€ TEXHOJOTHUECKUE XapaKTEPUCTUKH Tpoliecca OypeHus U psijl CBOIMCTB IUIacTa.

B pabote paccMoTpeHa TeneMeTpruecKas CuCTeMa MOHUTOPHHTA TPAEKTOPUHU CTBOJIA
CKBaXHHBI,  pazpaboranHass B  IlepMCKOM  HalMOHAJIbHOM  HCCIIEIOBATEIHCKOM
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NOJUTEXHUYECKOM YHHUBEPCUTETE. YCTPOWCTBO 00J7aaeT CIEAYIOIUMH OCOOEHHOCTSIMH.
Hcnonb30BaHne BOJOKOHHO-ONTHYECKUX THPOCKOMOB C 3aMKHYTBHIM KOHTYPOM B KaueCTBE
WHKIIMHOMETPUYECKUX JAaTYMKOB TIO3BOJISIET, BO-NIEPBBIX, OMPEICISITh a3UMYTATbHBIA U
3CHUTHBI YITBl CKBOXKHUHBI C BBICOKOW TOYHOCTBIO, BO-BTOPBIX, OTKAa3aThbCsi OT
UCIIOJIb30BaHUsl HEMAarHUTHBIX CTaJlell B KOPITyCe CUCTEMbl U HEMarHUTHBIX OYpUIIbHBIX TPYO
B KOJIOHHE, M B-TPETHbHX, NMPUMEHATHh YCTPOWCTBO NpH OypeHUU BOIM3U OOCAIHBIX TPYO
COCETHUX CKBaXMH M HAaMarHWM4YeHHBIX TOPHBIX mHopon. Hammuwme cuctembl obecrieueHUs
reOCTal[MOHAPHOCTH YYBCTBUTENBHBIX 3JEMEHTOB To3BoyigseT mnpumeHsats TMC mnpu
pOTOpHOM OypeHUH ¢ YIIIOBOM CKOpOCThIO 10 250 00/mMuH. Hanmuume CKBaXUHHOTO
TypOOreHepaTopa M KOMIUIEKTa aKKyMYJSTOPHBIX OaTapeid oOecrmeunBaeT BO3MOXKHOCTH
HEeNpepbIBHOM paboThl ycTpolicTBa Ha 3aboe. CucremMa HMMeeT JBa KaHala CBS3U:
THJIpABIMYEeCKU UM KaOenbHbII B cTeHKe OypuibHOM TpyObl. KaOenbHblil KkaHan
obecreunBaeT CKOpOCTh Tepeaaun JaHHbIX 10 1 MouT/c.

Pa3zpaboranHoe yCTpoiicTBO mpuMeHsieTcss Tpu OypeHUU HAKJIOHHO-HANpPaBJICHHBIX U
TOPU3OHTAJIBHBIX CKBAXWH C JuaMeTpoM OT 216 no 227 MM, B TOM 4YHCIE€ POTOPHBIM
crocoboM. Cucrema He UMeeT aHaloroB B Poccuu A mpuMeHEHHs B YCIOBUAX CONMKEHUS

¢ MpOoOYPEHHBIMHU 00CA)KEHHBIMH CKBKHHAMHU U BOJIM3M MATHUTHBIX ITOMEX.
%k %

Key words: horizontal wells, telemetry system, well survey, borehole navigation, data
transmission channel.

Today horizontal well drilling for hard to recover reservoirs is going with obligatory
using of drilling steerable systems. The most technologically and economically justified is the
use of telemetry systems that provide path control directly in the drilling process without
lifting the tool to the surface. Modern systems make it possible to determine not only the
inclinometric data, but also the technological characteristics of the drilling process and a
number of properties of the formation.

The article examines the telemetric monitoring system of the wellbore trajectory,
developed at the Perm National Research Polytechnic University. The device has the
following features. The use of fiber optic gyroscopes with a closed loop as inclinometer
sensors allows, firstly, to determine the azimuth and zenith angles of the well with high
accuracy, secondly, to abandon the use of non-magnetic steels in the system casing and non-
magnetic drill pipes in the column, and thirdly, to use the device when drilling near the casing
of adjacent wells and magnetized rocks. The presence of a system for providing geostationary
sensing elements makes it possible to use TMS in rotary drilling with an angular velocity of
up to 250 rpm. The presence of a downhole turbogenerator and a set of rechargeable batteries
provides the possibility of continuous operation of the device at the bottom. The system has
two communication channels: hydraulic and cable in the wall of the drill pipe. The cable
channel provides a data transfer rate of up to 1 Mbps.

The developed device is used for drilling directional and horizontal wells with a
diameter of 216 to 227 mm, including rotary method. The system has no analogues in Russia
for use in conditions of convergence with drilled cased wells and near magnetic disturbances.
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UCCJIEJOBAHUE BOJOYJIEPKUBAIOIIEN CHOCOBHOCTH
T'A30KHIKOCTHBIX TAMIIOHAYKHBIX CMECEN
STUDY OF WATER-CONTAINING ABILITY OF GAS-LIQUID CEMENT
MIXTURES

Mep3znakoe M.IO., Heopckasa A.A., Axoenes A.A.
Canxm-Ilemepbypeckuii copuwiti ynusepcumem, Canxm-Ilemepoype
Merzlyakov M. Yu., Yavorskaya A.A., Yakovlev A.A.
Saint-Petersburg Mining University, Saint-Petersburg

KiaroueBbie cjoBa: KPCIUICHUEC CKBAXXHWH, Ta30)KUAKOCTHBIC TaMIIOHAXXHBIC CMECH,
BoJooOTAA4Ya, CCAMMCHTAI M.

BonoynepxuBaroriasi criocOOHOCTh TaMIIOHAXKHBIX PACTBOPOB SIBJISICTCS OJHHUM W3
BaXHEHINX (AKTOPOB, BIHUAIOIIMX HA KAueCTBO KperuieHus ckBaxuH. C poctom
CEIMMEHTAllMd U BOJOOTIAYM TAMIOHAXKHBIE CMECH HE JIOCTHTalOT MPOEKTHBIX OTMETOK,
MOBBILIAIOTCS PUCKM BO3HUKHOBEHHUS 3aKOJIOHHBIX II€PETOKOB IIJIACTOBBIX (IIIOUIIOB U
KOJIbMaTalluy MPOAYKTUBHBIX TOJIILI.

[IpakTka MCHOJIb30BAHUS TA30KHAKOCTHBIX TamMHoHaXHBIX cmecedt (IKTC) s
CO3JIaHUs KAaY€CTBEHHOM M3O0JISIIMH 3aTPyOHOTO TPOCTPAHCTBA MOKa3aia ux 3QPeKTUBHOCTD B
YCIIOBUSX HHU3KUX IUIACTOBBIX JABJICHHA, MOTJONICHHA W HAJIMYUS MHOTOJETHEMEP3IIbIX
nopox [1].

[IpoBeneHHbIe HCCIENOBAaHUS IMOKA3alld, YTO BKIIOYEHHE Ta30BOM (ha3bl B COCTaB
TaMIIOHAXKHBIX PACTBOPOB TIO3BOJISIET CHU3UTH CEAMMEHTAIMOHHBIE MPOIECCHl U CBECTH
BOJIOOT/IEJICHHE 10 HYJs. bbuto BeIsiBIEHO, uTO no6aBka K [ JKTC ruapoKCcHITHIIEIUTIONO3HI
(I'DI0) cmocoOCTBYET pocTy CTAOMIBHOCTH STYEUCTON CTPYKTYPBI, UMEIOIIEH MOHUKEHHBIN
CHUHepe3uc. YBenuueHue KoHleHTpauuu ['I1] BeneT K yMEHbIICHUIO BEIMYMHBI BOAOOTIaYn
HEMEHTHON CMECH, HO BMECTE C 3THUM CHUXKAET €€ MOJIBUKHOCTb.

B 3aBucuMOCTH OT cojep)aHUS BOIBI B CMECSX OIPEAesiach OTHOCHTEIbHAs
BOJI00TaYa:

B' = B/n,
rae B — Bomootnaya, u3MepeHHas: Ha GuiabTp-nipecce npu nepenane nasienus 0,7 Mlla, cM’
3a 30 MHH;n —OTHOIIIEHHEOObEMa KUAKOCTH 3aTBOPEHHS K O00BEMY TaMIOHAKHOW CMECH,
n=V,/V.

beuto ycraHoBieHO, yTO npu HU3KUX KoHUeHTpauusax IOl (menee 0,3 mac. 4.) B
UCCIIETyeMbIX PAacTBOpaX MPOUCXOAWIIA MOJHAsI BOAOOTIAYa B TeUeHUE 3+25 MUHYT MOCTe
Hayajla MPOBEJCHHUS OHKCIEPUMEHTOB. YBEJIMYEHHE COACpKAHMS TOJUMepa U a’parus
PAaCcTBOPOB MO3BOJIMIN 3HAYMTEIBHO YMEHBIINTD GribTpaTooxauy (1o 13,5 cm’ 3a 30 mun).
KuakocTb, BELAETABIIASCS U3 TAMIOHAXKHBIX CMECEH, CoJiepKaja B CBOEM COCTaBE MOJIEKYJIbI
ITAB, koTopsie COCOOCTBOBaIM O0Opa30BaHUIO BCIeHEHHOTO (ruibTpara. Takas saencras
CTPYKTypa (uIIbTpaTa 3HAaUUTENIbHO coKpariaeT ero ucreuernuro u3 [KTC.
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JanpHeiime uccnepoBaHuss OyAyT HaNpaBieHbl Ha pa3pabOTKy HOBBIX JIETKHUX
TaMIIOHaXKHBIX CMeCGI\/JI, HUMCIOIUX MaJlyr0 BCJIWYHUHY BOAOOTAAYM, JJIA O6CCH€‘-I€HI/ISI
Ka4eCTBEHHON M3O0JSIMM 3aTPYOHOTO TPOCTPAHCTBA B CIOXKHBIX T'OPHO-TEOJOTMYECKHX
YCIIOBUSAX.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. [erkos, B. I1. N3onsunonnpie paboThl B CKBaXHHAX PA3TMYHOTO HA3HAYCHMS:
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OCOBEHHOCTH KOHCTPYKTUBHBIX PEHIEHUI ITPU PABPABOTKE
HOBBIX HEOTEKOHJIEKCATHBIX MECTOPOKJIEHUI CEBEPHBIX
PAMOHOB POCCUU
FEATURES OF CONSTRUCTIVE DECISIONS IN THE DEVELOPMENT OF NEW
GAS-CONDENSATE FIELDS OF NORTHERN RUSSIAN AREAS

Mepkynoea B.A., Kucenes B.U., Copoxun B.B.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Merkulova V. A., Kiselev V.1., Sorokin V.V.
Saint-Petersburg Mining University, Saint-Petersburg

KuaroueBbie cjoBa: rpymnma Meccosxckux MecTopoxaeHuit, Oypenme Fishbone,
COBPEMEHHBIC TEXHOJIOTHH, He(hTera30BbIe 3aJI€XKHU, BRICOKUIT YPOBEHb TOOBIYH.

B cratbe  paccmarpuBarOTCd ~ COBPEMEHHBIE  TEXHOJOTMM  pa3pabOTKH
TPYAHOM3BJIEKAEMbIX HE(PTSIHBIX 3allacoB C NPUMEHEHUEM IEPEeOBBIX CIIOCOOO0B JOOBIYM
rpynmsl «Meccosixckux» mectopoxaenuii. IlpoBenena pabora mo oreHke 3pGEKTUBHOCTH
NPUMEHEHHUS METOJIOB YBEIMUYEHHs] HE(PTEOTHaud U TeOoJOro-TEXHHUYECKUX MEPONpPUSATHI.
BrisiBnena HeoOXOAMMOCTb OypUTh BBICOKOTEXHOJOTMYHBIE CKBOKUHBI C TPUMEHEHUEM
rupopaspeiBa 1acta. OnpeneneHbl OCHOBHBIE MpoOieMbl HeTenoObun U pa3paboTaHbI
IyTH UX YCTPAaHEHHUS.

BHenpenne  mepenoBbIX — TEXHOJOTHMH  MO3BOJSIET  OCBauBaThb  Pa3pabOTKy
MECTOPOKJIEHUI B HOBBIX PETMOHAX, KOTOPBIE €lle HEAABHO Ka3aJNUCh HEPEHTAOEIbHBIMU, a
CEeroJiHsl JOJDKHBI BBINTH Ha 0ojee BBICOKMM ypOBEHb NOOBIUM, YTO BECbMa aKTYalbHO IS
rpynmnsl  «MecCoIXCKUX» MecTOpokaeHu. Heckonbko JeT Ha3zajq ToJIIMHA HE(TAHBIX
wiactoB coctaBisuia 20-30 MeTpoB, a B Hacrosiniee Bpemss — 3-5 merpoB. Ilpu 3tom ux
NPOHHUIIAEMOCTh CHU3MJIACh B JECATKU Pa3. ITO 3HAYUTEIHHO COKPAIIAeT CKOPOCTh MPUTOKA
He(TH K CKBOXMHAM U CHUXaeT Hedreno0nray. UToObl caenaTh pa3pabOTKy TaKUX 3aliexken
3pPEeKTUBHON, HEOOXOAMMO H3MEHHTh OOIMMHA TOAXO0A K pa3paloTke W NPUMEHHUTH
BBICOKOTEXHOJIOTHYHOEe OypeHue. Brepsele B «['asnmpomuedTn» OypeHHe MpOBOAMIOCH IO
texHosioruu «Pe10bs kocTh» (Fishbone)

OObvexToM  Hamero  HWcciaeloBaHHUA  sBiIsfeTcs  rpynma  «MecCOaXCKUX»
MECTOPOXKIACHUM.
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Lenbto nuccnenoBanus SABISETCS U3YUYE€HHE COBPEMEHHON TEXHOJIOTUU CTPOUTENHCTBA
U pa3pabOTKH OCHOBHBIX 3amacoB HedTeHocHOTOo macTa [TK-1.
Br1siBiIeHBI 0COOEHHOCTH U OCHOBHBIE MPOOIeMbl He(hTera3oBhIX 3anexeit miacra [1K-

1 u ucxoas U3 aHaNM3a UCCIENOBAaHUM MIPUHATHI MYTH PEIIeHUs pa3padoTKU HUKIUTOB A U B.
* k%

Key words: the Messoyakha group of fields, Fishbone drilling, modern technologies,
oil and gas deposits, a high level of production.

The article deals with modern technologies of development of hard-to-recover oil
reserves with the use of advanced methods of group "Messoyakha" oil- fields. Work has been
carried out to assess the effectiveness of the methods of increasing oil recovery and geological
and technical measures. The necessity to drill high-tech wells with the use of hydraulic
fracturing is revealed. The main problems of oil production are identified and ways to
eliminate them are developed.

Effective development of oil reserves requires the use of advanced technologies. Their
implementation makes it possible to develop fields in new regions, which until recently
seemed unprofitable, and today should reach a higher level of production, which is very
important for the group of "Messoyakha" deposits. A few years ago, the thickness of the oil
reservoirs was 20-30 meters, and now - 3-5 meters. At the same time, their permeability
decreased tenfold. This significantly reduces the rate of oil inflow to wells and reduces oil
production. To make the development of such deposits effective, it is necessary to change the
General approach to the development and use of high-tech drilling. For the first time in
GazpromNeft drilling was carried out on the technology "Fishbone".

The object of our research is the group of «Messoyakhay fields.

The aim of the study is the modern construction technology and the development of
the main reserves of the oil-bearing formation PK-1.

The features and main problems of the oil and gas reservoirs of the PK-1 reservoir
were identified and based on the analysis of the studies, the ways of solving the development
of cyclites A and B were taken.
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HNCCIEJOBAHUE BJIUAHUA KOMIIOHEHTHOI'O COCTABA HA
TEXHOJOTMYECKHUE CBOMCTBA PACTBOPOB HA YIJIEBOJOPOJHON
OCHOBE
STUDY ON THE EFFECT OF COMPONENT COMPOSITIONON
TECHNOLOGICAL PROPERTIES OF OIL-BASED DRILLING FLUIDS

Munueoesuuy A., Cuoopos /I.A., Tcuknnony /I.3., Hyuxkoea M.B.
Canxm-Ilemepoypecxuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Milivoevich Ya., Sidorov D.A., Tsikplonu D.E., Nutskova M.V.
Saint-Petersburg Mining University, Saint-Petersburg

KawueBble ciaoBa: OypeHHE CKBaXHH, PAacTBOPBI Ha YIJIEBOJOPOJHON OCHOBE,
J1abopaToOpHbIE UCCIIEOBAHUS, CBOMCTBA.

B Hacrosimee BpeMs, BBUAY HCTOLICHHs OOJBIIMHCTBA 3alekedl HedTH M rasa,
HAUMHAIOT aKTUBHO pa30ypuBaThCS HOBBIE MECTOPOXKICHUS, KOTOpbIE pPa3padaThIBAIOTCS
CKBRXMHAMHU CJI0)KHOTO MPOQUIISA, HAKIOHHO-HAIPABICHHBIMM CKBa)XMHAMH C OOJBLION
IPOTSDKEHHOCTbIO TOPU3OHTAJIBHBIX YYacTKOB Ui TOBBIIEHHUS IUIOIAAM KOHTaKTa ¢
MPOJYKTUBHBIM IJIACTOM. B OoTedecTBEHHOW M 3apyO0eHOW MpaKTHUKE Bce Oojiee MUPOKOE
pacrpocTpaHeHHe Ipu OypeHMM U 3aKaHYMBAaHMM CKBAXHH IOJY4YarOT pPACTBOPHI Ha
yrieBogopoaHoit ocHoBe (PYO), koTopble MO3BONIAIOT OOECIEUYUTh YCIEUIHYIO MPOBOIKY
CKBOXHH B CJIO)KHBIX TOPHO-T€OJIOTMYECKUX YCIOBHUSX, TJ€ NPHUMEHEHHE pPacTBOPOB Ha
BOJIHOW OCHOBE HE TO3BOJISIET OCYILECTBUTH Oe3zaBapuiiHoe OypeHue. OOBsCHSIETCA 3TO, B
NEepBYI0 Ouepeab, TeM, YTO YIIeBOAOpoAHas ¢a3a HEWUTpalbHAa 10 OTHOIICHHIO K
IPOXOAMMBIM TOPHBIM TMOPOAAM, B TOM 4YHCIE K COJISIM M IJIMHaM. B cBs3u ¢ 3TUM
obocHOBaHHE M pa3pabOTKa COCTaBOB OYPOBBIX PACTBOPOB Ha YIIEBOAOPOJHONW OCHOBE IS
OypeHusT HaKJIOHHO HANpPaBICHHbIX W TOPU3OHTAIBHBIX CKBaXHWH SBISETCA BEChbMaA
aKTyaJbHbIM HaIIPaBJICHUEM HCCIIEIOBAHU.

ABTOpaMH IPOBEJEHO HCCIENI0BAHUE BIMSAHMS KOMIIOHEHTHOrO coctaBa PYO Ha ero
TEXHOJIOTHYECKHE CBOWCTBA. bplja mpoBeneHa OLleHKa BIMSHUS OTHOIIEHUS «yTJeBOIOPOI-
Bona» (YB/B), tuna acdanpra (NMPUPOAHBIA M CHHTETHYECKHil), 0a30BOro Macia
(MUHEpaNTbHOE TUIPABIMYEKOE U CIIEIMalibHash MaCIsiHas OCHOBA Uil OYpOBBIX PacTBOPOB),
TUIA YTSKEIUTENs (IPOMBIIUIEHHBIH U XUMUUYECKH YUCTBHIH).

PesynpTaThl mokaszanu, uto npu cootHomennn Y B/B=70/30 coctaB xapakTepusyercs
MaKCHUMAaJIbHBIMU 3HAUYEHUSIMH PEOJOIMYECKHX XapaKTePUCTUK (YCIOBHOW M IUIACTHYECKOM
BA3KOCTH, JMHAMHYECKOTO M CTAaTUYECKOTO HANpsSIKEHHWsS CJIBUTA); MPHUPOJIHBIA U
CHUHTETUYECKUH ac(aibT JOCTaTOYHO OJM3KU MO CBOMCTBaM, YTO MO3BOJIAET HUCHOJIb30BATh
Ooiee JemIeBBI CHHTETHYECKMHA acanbT B KadyecTBE IMOHHU3UTENS (PUIbTpAINM;
UCTIOJIb30BaHUE MHUHEPATLHOTO THAPABINYECKOTO Maciia MOXKET CIIOCOOCTBOBATH MOTYUECHUIO
pacTBOpPOB C BBICOKMMHU TIOKa3aTesIMU CTPYKTYPHO-MEXaHWYECKHX CBOMCTB, a IpHU
UCTIOJIb30BAaHUHU CHEIMATbHON MacisHOW OCHOBBI i OYpOBBIX pacTBOpoB — C Oosee
HU3KMMHU 3HAQ4YEHUSMH; TIPUMEHEHHE DPACTBOPOB C XUMHUYECKHM YHCTBIM OapuToM Oyaer
HelleJecooOpa3HbIM, HECMOTpPs Ha  IOHWKEHHbIE 3HAa4eHUs  (QUIbTPATOOTIAuYd U
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koopduureHTa TpeHHs, TaK KaK OHHM XapaKTepPHU3YIOTCS TMOBBIIMIEHHBIM 3HAYCHHEM
CTaTUYECKOTO HAIPSKEHUS CABUTA U OoJiee BHICOKOI 1IEHOW peareHra.

JanpHeime uccnenoBanus OyayT HampaBieHbl Ha IOJNy4eHHE 3aBUCHMOCTEH,
KOTOphIE MOXKHO OyIeT HWCIOJb30BaTh NpHU MOmOOpe perentyp OypoBBIX pacTBOPOB Ha

YIII€BOIOPOAHON OCHOBE JJIi KOHKPETHBIX I'€0J0r0-TEXHUYECKUX YCIOBUH.
* k%

Key words: well drilling, oil-based muds, laboratory tests, properties.

At the present time, due to the depletion of most of the deposits of oil and gas, new
fields are being actively drilledand developed by wells of a complex profile, directional wells
with a large extent of horizontal sections in order to increase the area of contact with the
reservoir. In domestic and foreign practice, oil-based muds (OBM) are becoming increasingly
common in drilling and completion of wells, because of their high success in difficult
geological conditions, where the use of water-based muds does not allow trouble-free drilling.
This is explained, first of all, by the fact that the hydrocarbon phase is neutral in contact with
passable rocks, including salts and clays. In this regard, the substantiation and development of
composition of oil-based muds for drilling directional and horizontal wells is a very relevant
area of research.

The author conducted a study of the influence of the component composition of OBM
on its technological properties. Impact assessment was carried out for the following
parameters: hydrocarbon-water (HC/W) ratio, type of asphalt (natural and synthetic), type of
hydrocarbon phase (mineral hydraulic oil and special oil for drilling fluids), and type of mud
weighting material (industrial and chemically pure barite).

The results showed that with a hydrocarbon-water ratio HC/W =70/30 the composition
is characterized by maximum values of rheological characteristics (funnel and plastic
viscosity, dynamic and static yield stress). Natural and synthetic asphalts are quite similar in
properties, which allows the use of cheaper synthetic asphalt as a filtration reducer. The use of
mineral hydraulic oil can contribute in manufacturing of muds with high structural and
mechanical properties, while usage of special oil base for drilling fluids provides lower
values. The application of drilling fluids with chemically pure barite would be impractical,
despite the lower values of filtrate return and friction factor, since they are characterized by an
increased value of static yield stress and a higher price of the reagent.

Further studies will be aimed at obtaining data on relations that could be used in the
selection of recipes for oil-based drilling fluids recipes in specific geotechnical conditions.
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YIPABJIEHUE CBOMCTBAMHU BYPOBBIX PACTBOPOB HA BOJTHOM
OCHOBE C TOMOIbIO TOBABOK HAHOYACTHUI
THE CONTROL OF THE PROPERTIES OF WATER BASED DRILLING FLUIDS
WITH ADDITIVES OF NANOPARTICLES

Munaxoe A.B., Heeepoe A. JI., Muxuenkoea E. H., ’Kucapee B.A., Mameeee A.B.
Cubupckutl ¢hedepanvruiii ynusepcumem, Kpacnospck
Minakov A.V., Neverov A.L., Mikhenkova E.I., Zhigarev V.A., Matveev A.V.
Siberian Federal University, Krasnoyarsk

KuroueBble ciioBa: OypoBoiil pacTBop, peosiorusi, GuiabTpanus, HAHOYACTUIIbI, BBIHOC
nuama.

AKTHBHBI MHTEpPEC K CYCHEH3MSM C HAaHOYACTULAMHM (HAHOXKUAKOCTSM) IOSBUIICS
YeTBepPTh BEKa TOMY Ha3aJl M C TeX MOp HENpephlBHO pacteT. Yuciao mnyOnukanui,
IOCBALIEHHBIX MHCCIIEOBAHUIO CBOMCTB M TNPUMEHEHHUS HAHOCYCIIEH3UH, YyBEIMYUBAETCA
9KCIOHEHIManbHO. HaHoYacTuIBl B CHILy CBOMX MajbIX Pa3MepOB MMEIOT psAJ HEOOBIYHBIX
CBOWCTB, KOTOpBIE OTCYTCTBYIOT Y MAaKpPOCKOIHMYECKHUX IUCIEPCHbIX ydacTull. HeoObluHbIe
CBOWCTBA HAHOYACTHIL J€JIAI0T HECTAHAAPTHBIMU U CBOWCTBA HAHOCYCIEH3UM, B KOTOPBIX OHU
SBIISIIOTCS. COCTAaBHOW 4acThio. ITO OOYCIOBWIIO HIMPOYAMIIUI CHEKTp NPUMEHEHUS
HaHOCycneH3uil.B ~ TexHomormsx  pa3pabOTKM M OKCIUIyaTalMd  He(TerasoBbIX
MECTOPOKACHUM HAHOCYCIIEH3MM CTalu IPUMEHATHCS CYIIECTBEHHO no3aHee. OQHAKo, B
HacTosIee BpeMs 00JIaCTH MPUMEHEHHUSI HAHOCYCIICH3HMHU 3/1eCh OYE€Hb aKTUBHO MCCIIEAYIOTCS.
CoBpeMeHHbIE OypOBBIE paCTBOPHI MIMEIOT MHOT'O PA3JIMYHBIX CBOWCTB, HA KOTOPbIE B TOW MIIH
MHOM CTENEHH MOTYT BIUATh J0OABKM HAHOYACTHUII.

Ilenpto wmccnenoBaHUil, BBIIOJIHEHHBIX KOJUIEKTHBOM, SIBJISI€TCSI KOMIUIEKCHOE MU
CHUCTEMaTHUYECKOE M3Y4YEHUE BIMAHUSA JOOABOK HAHOUYACTHI[ PA3IMYHOIO pa3Mepa U COCTaBa
Ha PEOJIOTHI0, (UIBTPALUIO, CMa3bIBAIOLIYI0 CIIOCOOHOCTh M XapaKTEPUCTUKHU TEUYEHHUS
OypoBBIX PpAacTBOpPOB ¢ CKBakuHe. Pa3paboTaHbl peuentypbl OypOBBIX pacTBOPOB U
IPOBEICHO HCCIeI0OBaHHe CBOWUCTB Oonee yem 40 pa3iauyHBIX PacTBOPOB € J00aBKaMu
HAHOYACTHUIl. OKCHEPUMEHTAIbHO OBUIO IIOKa3aHO, 4YTO J00aBKM HAHOYACTUI[ MOTYT
3HAYUTEIHHO MEHSTh PEOJIOTUYECKHE CBOICTBAa OypOBBIX pacTBOpOB. IIpH 3TOM B OT/IMYHE OT
CYCHEH3UIl C Makpo U MHUKPOCKONMYECKHMMH pa3MepaMM YacTHULl PEOJIOTHMYECKHE MapaMeTpsl
HaHOCYCIICH3UIl 3aBUCAT OT pa3MEpoB M MaTepHaja HAHOYACTHUI[ YyXe IpU MalbIX
KOHIIeHTpauusax. MccnenoBanue BIUsSHUS (PUIBTPALIMOHHBIX NTOTEPh OYPOBBIX PacTBOPOB Ha
BOJIHOW OCHOBE I10Ka3ajo, YTO A00aBIC€HHE HAaHOYACTHUI] B OypOBOH pacTBOp 3HAYUTEIHHO
CHIDKAET (PUIIbTPAIIMOHHBIE TOTEPH JJake MPU MaJbIX KOHIEeHTparmu. OcobeHHO 3 (EeKTUBHO
no0aBKa HaHOYACTHUI] pabOTaeT JUIsl TUIOXO NMPOHUIIAEMBIX KEPHOB C pa3MepaMu MOp MEHbIIe
10MkM. 31ech OBUIO TONYYEHO TMPAKTHUECKHM TPEXKPATHOE YMEHBLICHHE CKOPOCTH
¢mIbTpau 1O CcpaBHEHHIO C 0a30BBIM pacTBOpoM. MccienoBaHusi cMasbIBaromien
CIOCOOHOCTH OYpOBOTO pacTBOpa ¢ HAHOYACTHIIAMH TOKa3ajd, YTO J00aBKa HAHOYACTHI]
MO3BOJISIET YMEHBIIIUTH 3HAYCHHE KOd(PPHUIIMeHTa TpeHHS GUIBTPAIMOHHON KOPKH OYpPOBOTO
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pacTBopa C MHKpOYacTHIIaMH OapurTa B JBa paza, a MOMEHT ctparuBaHusi Ha 40%, 4ro
JIOJKHO CYIIECTBEHHO CITOCOOCTBOBATH YMEHBIIICHUIO MPUXBaTa OypOBOr0o HHCTPYMEHTA.

HccnenoBanusi BBIOTHEHbI NMPH (UHAHCOBON MOAIEPX KU Poccuilckoro Hay4HOTo
donna (mpoekt Ne 17-79-20218).

* k%

Key words: drilling mud, rheology, filtration, nanoparticles, cutting transport.

Active interest in suspensions with nanoparticles (nanofluids) appeared a quarter of a
century ago and has been growing ever since. The number of publications devoted to the
study of the properties and application of nanosuspensions increases exponentially. Due to
their small size, nanoparticles have a number of unusual properties that are absent in
macroscopic disperse particles. Unusual properties of nanoparticles make non-standard and
properties of nanosuspensions, in which they are an integral part. This led to a wide range of
applications of nanosuspensions. In the technology of development and operation of oil and
gas deposits, nanosuspensions began to be applied much later. However, at present the fields
of application of nanosuspension here are very actively investigated. Modern drilling fluids
have many different properties, to which, to varying degrees, the additions of nanoparticles
can influence.

The purpose of the research carried out by the team is a comprehensive and systematic
study of the effect of additives of nanoparticles of various sizes and compositions on the
rheology, filtration, lubricity and flow characteristics of drilling fluids from the well.
Formulations of drilling fluids have been developed and properties of more than 40 different
solutions with additives of nanoparticles have been studied. It has been experimentally shown
that the addition of nanoparticles can significantly change the rheological properties of
drilling fluids. In this case, unlike suspensions with macro and microscopic particle sizes,
rheological parameters of nanosuspensions depend on the sizes and material of the
nanoparticles already at low concentrations. Investigation of the effect of filtration losses of
water-based drilling fluids has shown that the addition of nanoparticles to the drilling mud
significantly reduces filtration losses even at low concentrations. Particularly effective, the
addition of nanoparticles works for poorly permeable cores with pore sizes less than 10 um.
Here, a threefold decrease in the filtration rate was obtained in comparison with the base
solution. Studies of the lubricity of the drilling mud with nanoparticles showed that the
addition of nanoparticles makes it possible to reduce the coefficient of friction of the filter
cake of the drilling mud with barite microparticles by half, and the moment of friction by
40%, which should significantly reduce the clamping of the drilling tool.

The research was performed with the financial support of the Russian Science
Foundation the project No. 17-79-20218.
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COBEPIIEHCTBOBAHHUE TEXHOJIOI'MA BOCCTAHOBJIEHUS
TEPMETHYHOCTH CKBAJKHWH IOJI3EMHBIX PESEPBYAPOB B BBIPABOTKE
KAMEHHOM COJIN
IMPROVEMENT OF THE TECHNOLOGY FOR RESTORINGTIGHTNESS OF
WELLS IN UNDERGROUND ROCK SALT RESERVOIRS

Munuenxo IO.C.
AO «CesKasHHUIIHza3», Cmasponons
Minchenko Y.S.
JSC SevKavNIPIgaz, Stavropol

KawueBble coBa: MOJI3EMHBIA pe3epByap, Ta3oBasi CKBaXWHA, T'€PMETUYHOCTD
3aKOJIOHHOTO MPOCTPAHCTBA, PEMOHTHBIE Pa0OThI, IIEMEHTHBIH MOCT, OydepHas *KHUIKOCTb,
TaMIIOHA)KHBIH PacTBOp, KAMEHHAs! COJIb.

B cBa3u ¢ u3MeHeHHEM YCIOBUH pabOThl CKBOXUH B PE3yNbTaTe ATUTEIHHOMN
SKCIUTyaTallid  HaOJIOJAIOTCS  KOPPO3UOHHBIM HM3HOC 00CAaIHBIX TpPyO, Pa3sMbITOCTh
MPOCTPAHCTBA 3a 00CAAHBIMU TpyOaMu, HapyIllaollas TePMETUYHOCTh CKBXKHUH U JIp. DTO
CYILIECTBEHHO pPACIIUPSET KPYyr MpoOJeM MpU PEMOHTE CKBXKHUH U TpeOyeT NMpUMEHEHHS
HOBBIX TEXHOJIOTUH, MaTepUaIOB U 000PYI0OBaHUSI.

Jns pemieHust TOCTaBIEHHBIX 3agad pa3paboTaH HOBBIM coctaB [1] OydepHoit
xunkoctu (BXK) n npenoxkeHbl TEXHUYECKUE PEIICHHS 110 JTUKBUAALNN HETEPMETUYHOCTHU B
3aKOJIOHHOM TIPOCTPAHCTBE 00CAHOMN KOJIOHHBI COJITHOW CKBA)KHHBI.

TexHONOTHSI MPOBENEHHUS PEMOHTHBIX PabOT C YCTAaHOBKOM IEMEHTHOTO MOCTa B
HE0OCa)XEHHOM CTBOJIE TEXHOJIOTMYECKOW CKBa)XKMHBI MOJ3€MHOTO pe3epByapa B KaMEHHOMN
COJIM BKJIIOYAET:

— CHIDKEHHE YPOBHSI JKHUIKOCTH B CKB&KHMHE J0 HIDKHEW TIpaHUIBl HHTEpBaja
YCTaHOBKH MPOMEKYTOYHOI'O0 MOCTA 3aKa4YKOW a30Ta UM UHEPTHBIX T'a30B;

— 3akauky Bb)XK dyepe3 KOIOHHY HAaCOCHO-KOMIIPECCOPHBIX TPyO Ha TOBEPXHOCTh
paccosa B oObeme, oOecreyMBalOIIEM BBICOTY e€ cTtonba He MeHee 1-1,5 nmamerpa
pe3epByapa, HEOOXOAUMYIO JJIsi MPEIOTBPAILEHUS] CMEIIMBAHKs 00JIEr4eHHOT0 IEMEHTHOTO
pacTBopa C paccoiioM;

—yCTaHOBKY MEPBOr0 HEMEHTHOTO MOCTa U3 O0JIETYEHHOI0 TAMIIOHaKHOTO pacTBopa B
3agaHHOM MHTepBaie HaJ bJK, BeicoTa KoToporo, B 1,5—3 pa3a npeBslliaroniasi TOJMMHY CI0s
bX, onpenensercs e€ HecyIel CnoCOOHOCTHIO, a TAKXKE CIIOCOOHOCTHIO YAEP)KaHMS Ha CBOCH
MOBEPXHOCTH BTOPOTO IIEMEHTHOIO MOCTa M3 TaMIIOHAXXHOIO pacTBoOpa HOPMAaJIbHOMN
IUIOTHOCTH;

—yCTaHOBKY BTOPOT'O IIEMEHTHOT'O MOCTa U3 apPMHUPOBAHHOI'O TAMIIOHA)KHOT'O PacTBOpa
mioTHOCTEI0 1800 Kr/M°, Hag MOCTOM M3 OGJErYEHHOTO HEMEHTHOTO pacTBopa ¢ LEJbIO
yBeNUYeHHUs1 o0uie Hecymeil crnocoOHOCTH U oOecreueHHsl MPOBENEHHUS H3O0JISIUOHHBIX
paboT B OCHOBHOW 00CaZHON KOJIOHHE C MOCHEAYIOIIUM CITYCKOM U ILIEMEHTHPOBAHUEM
JIOTIOTHUTEIHHO 00CaHON KOJOHHBI.
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[Ipumenenne pexkoMeHAalMH, OCHOBAHHBIX Ha  pe3yiabTaTax IPOBEIEHHBIX
UCCIIEIOBAaHUI COCTaBOB Oy(epHOH JKUIAKOCTH M TAMIIOHAKHBIX PAacTBOPOB, a TaKxke
pa3paboTaHHBIX TEXHOJOTHIX MX MCIOIB30BaHMS NPU MPOBEICHUH PEMOHTA CKBaXKUH OyaeT
CHOCOOCTBOBATh YBEIIMUYEHHUIO CPOKOB JKCIUTyaTallU IMOJ3EMHBIX PEe3epBYyapoOB B KaMEHHOU
COJIN.

CIIMCOK UCIIOJb30BAHHOMN JIUTEPATYPBI

1. Munuenko }O.C. Bydepnas XuakocTh, HCHOIb3yeMas TpPH TepMETHU3AIMH
CKBaXXHMHBI IOJ3EMHOI0 pe3epByapa, 3aloJIHEHHOro paccosioM // BynaToBCKue 4YTEHHS:
marepuansl [I MexnyHapoqHoi HaydHO-TIpakTHueckoi koH¢pepenuuu. T. 3. Bypenwue
He(TSIHBIX U Ta30BbIX CKkBaxHH — Kpacnonap: M3natensckuit om - IOr. - 2018. — C. 191-
193.

* % %

Key words: underground reservoir, gas well, tightness of annular space, repair work,
cement bridge, displacement fluid, plugging solution, rock salt.

Due to changes in well operation conditions as a result of long-term operation,
corrosive wear of casing pipes, washed space behind casing pipes, dangerous for the tightness
of wells, etc. are observed. This significantly expands the range of problems during well
repair and requires the use of new technologies, materials and equipment.

To solve these tasks, a new composition[1] of displacement fluid (DF) has been
developed and technical solutions have been proposed for eliminating leaks in the annular
space of the salt well casing.

The technology for repair work with the installation of a cement bridge in the uncased
hole of a technological well in the underground stone salt reservoir includes:

- lowering the level of fluid in the well to the lower limit of the interval for the
intermediate bridge installation by pumping nitrogen or inert gases;

- injecting DF through the tubing string onto the brine surface in a volume that ensures
the height of its column at least 1-1.5 times the diameter of the reservoir necessary to prevent
mixing of the lightened cement solution with the brine;

- installation of the first cement bridge of a lightweight plugging solution in a given
interval above DF, the height of which is 1.5-3 times greater than the thickness of the DF
layer is determined by its carrying capacity and the ability to remain on its surface the second
cement bridge composed of normal density plugging solution;

- installation of the second cement bridge composed of the reinforced plugging
solution with a density of 1.800 kg/m® above the bridge of lightweight cement slurry in order
to increase the total bearing capacity and ensure insulation works in the main casing with
subsequent running and cementing of an additional casing.

The application of recommendations based on the results of studies for the
displacement fluid and plugging solutions as well as the developed technologies for their use
during well repair will help to increase the service life of underground reservoirs in rock salt.
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OCOBEHHOCTH BYPEHUS I'OPU3OHTAJIBHBIX CKBAXKHH B 30HAX
MOBBIIEHHON TPEINIMHOBATOCTH
FEATURES HORIZONTAL DRILLING IN ZONES OF FRACTURING

Mupcaemoe O.M., Illymuxun A.A.
Hncmumym nedpmu u eaza um. M. C. I'yyepuesa, Yomypmckuii 2ocyoapcmeerHulil
yHusepcumem, HMicesck
Mirsaetov O.M., Shumihin A.A.
M.S. Gutseriev Institute of Oil and Gas, Udmurt State University, Izhevsk
KioueBble cjioBa: arperaTMBHas yCTOWYMBOCTH BOJOHE(TSHOW OMYJIBCHH,
JOMHUHHPYIOIIAsl TPEIIMHOBATOCTh, AKCIUTyaTAllMOHHBIE XapaKTEPUCTUKU, TOPU3OHTAJILHBIE

CKBa’>XHHBI.

OxBar BO3/EHCTBUEM IIIAaCTa IOPOBOTO THMA MPEUMYIIECTBEHHO 3aBUCHT OT
IPOCTPAaHCTBEHHOW T'€OMETPUM TOPU30HTAIBHBIX CTBOJIOB, HANPAaBJICHUS TJIABHOTO BEKTOpa
rpaMeHTa JaBJICHUH B DdJeMEHTe pa3paboTku U KOI(D(UIMEHTOB MOABMKHOCTH
HedTH[ 1 ].IIpOMBICIIOBBIMH ¥ 3KCHEPUMEHTAIBHBIMUA HCCIIEOBAHUSAMH YCTaHOBJIEHO, YTO
CYIIECTBEHHOE BJIMSHUE Ha ONTHUMH3AIMIO 3HAYCHUH JAaHHBIX MapaMeTpOB NPHU BBHIPAOOTKE

3armacoB He)TH B IUIACTAaX TPEIIUHHO-TIOPOBOTO THITA OKA3bIBAET MPOIECC AMCIIEPTUPOBAHHS
bunsTpyromuxcs ¢as [2].

e VeX.CKOPOCTD, M/ s CTENEHD PASPYWEHHOCTH 3IMYNbCHM, 5%
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PI/ICYHOK 1- Fpa(i)I/IKI/I COOTBCTCTBUA CTCIICHU PA3SPYIICHHOCTHU OMYJbLCHUU U CKOPOCTU MPOXOAKHU 30H
MTOBBIIIICHHOM TPCIIMHOBATOCTHU, B [ ] IMMOKAa3aHbl YTJIBI MCKAY AOMHUHUPYIOMIUM HAIpPaBJICHUCM
TPEHIIMHOBATOCTUHN a3UMYTaJIbHBIM HaIlPpaBJICHHUEM I'OPHU30HTAJIBHBIX CCKHI/Iﬁ CKBa>XUH

80



Yuer 3TOro nmnpomecca JOCTUTAaeTCs HW3YYEHUEM arperaTuBHOM yCTOWYMBOCTHU
BOJIOHE(DTAHOW HMYIbCUM B CKBAXMHHOM TPOAYKLIMH, M BBHIOOpPa MNPOCTPAHCTBEHHOU
Te€OMETPUH TOPU3OHTAIBHBIX CTBOJIOB M HANpPABJICHUS III00ATBHOTO IpaJHEeHTa TaBJIECHUS K
JOMUHHUPYIOIEMY HANpaBI€HUIO TPEIIMHOBATOCTH B 3aBUCUMOCTH OT KO3 (UIMEHTOB
noJBM>XHOCTH HedTu. M3 3TOro 3amaercss MexaHWuyecKass CKOPOCTb NPOBOAKH CKBa)KUHBI
4yepe3 30Hbl IMOBBIIIEHHOW TPEIMHOBATOCTH, COOTBETCTBYIOIIA MHMHUMAJIBHBIM TeMIaMm
poCTa arperaTUBHOM YCTOWYMBOCTH BOJOHE(MTSHOW OHMYJIbCHHU, B KadeCTBE MpHUMEpa
pe3ysbTaThl, Ha pUCYHKE 1.
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INOBBIINEHUE DQHEPI'O®P®EKTUBHOCTHU DJIEKTPOAI'PEI'ATOB,
IKCIINIYATUPYEMBIX TP CTPOUTEJIBCTBE CKBAKUH
IMPROVING THE ENERGY EFFICIENCY OF ELECTRICAL UNITS OPERATED
AT THE CONSTRUCTION OF WELLS

Mopenog B.A.
Canxm-Ilemepbypeckuii copuwiti ynusepcumem, Canxm-Ilemepoype
Morenov V.A.
Saint-Petersburg Mining University, Saint-Petersburg

KioueBble cjioBa: CTPOUTEILCTBO CKBAKHWH, TONYTHBIA HeTIHOW Ta3,
9HeprodHPeKTUBHOCTD, TA30TyPOUHHBIE YCTAHOBKH.

[omytueiit HedTsHON raz (IITHI') sBisercs HEHHBIM TOIJIMBOM B JHEPreTUKE U
BOXHBIM CBIDhEM B HE(PTEXMMHHU, OJHAKO, MPOBEACHHBIC MCCIEIOBAHUS IOKA3ajH, 4TO B
Poccun exxerogno yHuuToxkaercs 6onee 35mipn M rasa.

B To xe Bpems, BbIpabOTKa 3JEKTPOIHEPTUH, UCTOIB3Yys MONMYTHBIA HEe(TSIHOW ras,
ABIIIETCS OJHUM M3 Haubosiee MEPCIEeKTHUBHBIX IMOJXOAOB K PEIICHHUI0 SHEPreTH4ecKOon
po0JsieMbl yAaJeHHBIX NMPOU3BOACTBEHHBIX 00BEKTOB. Bompoc mepexona oT IeHCTBYIOIUX
CHUCTEM  LEHTPAM30BAaHHOTO  OJHEProCHAOXKEHHS] K AaBTOHOMHBIM  DHEPreTUYECKUM
KOMIUIEKCaM SIBJIIETCS AaKTyaJbHbIM B TIIOCJIEIHHE TOAbl. BBI3BaHO 3TO HE TOJBKO
YXYIIIEHHEM CTOMMOCTHBIX M KAaueCTBEHHBIX MoOKa3zaTesei paboThl CUCTEMbI: yYaCTUIIHChH
CJlyuad BHE3AITHBIX IEPEPHIBOB B JJIEKTPONMHUTAHUH, MPOU30LLIO CTapEHHE O00O0pYHOBaHMUS,
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BBIPOCTH Tapu(bl HA DBJICKTPOIHEPTHIO, MOBBICHIACH CTOMMOCTH CTPOMTENHCTBA JIMHHUN
AIIEKTpONepeaay, CHU3WIOCh KaueCTBO JIEKTPOIHEPTUH, HO U 3HAUUTEIBHOW YIAIEHHOCTHIO
OT OCHOBHBIX JIEKTPOMarucTpajieii HoBbIX MECTOPOXKIEHUH YIJIEBOAOPOIOB.

[TonyTHBI HEDTSHON Ta3 MOXKET OBITH HCIIOJIB30BAH B KAYECTBE DHEPTOHOCUTEINS B
ra3oBbIX TEHEPUPYIOIIMX YCTAaHOBKAaX, TaKMX KaK Ta30TypOMHHBIE M Ta30MOpLIHEBbIE
arperatbl. HanGomnee akTyanbHBIM MPEACTABISAETCS MPUMEHEHHE Ta30TYpPOMHHBIX YCTaHOBOK
(I'TY), koTopbIe B JaHHBIX YCIOBUAX UMEIOT TaKHE MPEUMYIIECTBA, KaKk THOKOCTh B paboTe,
MPOU3BOIUTENIHOCTD, IKOJIOTUYHOCTh. Y POBEHb BHIOPOCOB BPEIHBIX BEIIECTB COBPEMEHHBIX
I'TY naxomutcs Ha ypoBHE 8 ppm,yTO SIBJISETCS Kadye€CTBEHHBIM IOKa3aTeneM. [laHHbIe
CBOWCTBA JOCTHTAIOTCS 33 CYET MCIOJIB30BAaHMS TAaKMX TEXHOJIOTHH, KaK BIPBICK BOABI WU
METO/Ia «CYXOro» C)KHUTAaHHs TOIUIMBHOHM cMecH. boiiee Toro, ypoBeHp mryma pa®oTaromumx
ycTaHOBOK cocTaBisieT 70-85 nb, 4To MO3BONSET AKCIUIYaTUPOBATh MX BOJM3U JKWIBIX H
aIMHUHHUCTPATUBHBIX KOMILJIEKCOB.

Huzkum BBIOpOCaM Takke CIOocOOCTBYET OoJiee TOJHOE BO3MOYKHOE HMCIOJb30BaHUE
MOTEHITMANa TEPBUYHOTO dHeproHocutens. ['TY uMeroT Hambosee BBICOKUU Kod(duImeHt
BBIPAOOTKH TEIUIOBOM 2HEpruu Ha 1 KBT mpou3BeneHHON 2JIeKTPUUECKONW YHEPTUH, TTOATOMY
arperartbl, MpUMeHseMble Ha 00beKTax HeTera3oqo0bIuu, Ie1eco00pa3HO UCIOIb30BaTh B
pEeXHUME TPUTEHEPALMU- OJHOBPEMEHHOTO IPOM3BOJCTBA 3JIEKTPOIHEPTHH, TEIIa U XOJIOJA.
Hannplii  moaxon mo3BossgseT  3()(EKTUBHO  HUCMONB30BAaTh  IMOTEHLIUAT IMEPBUYHOTO
HHEPTOHOCUTENS, U OCOOCHHO AaKTyaJeH B pETrHOHaX C YacThIMA M 3HAYUTENbHBIMU
TEMIEPATYPHBIMH NEepEnagaMu.

PaccmaTtpuBaemas cxema TO3BOJIIET YAOBJIETBOPUTH HHEPreTHUUECKHUE HYKIBI
He(TenpoMBbICTia C BO3MOXKHBIM BapbUPOBAHHEM BBIXOJHBIX MapaMeTPOB YCTAaHOBKH B
3aBUCUMOCTH OT rpaduKoB Harpy3ku mnorpebutens. [Ipu 3ToM monmyTHBIM HEPTIHOW Ta3
MOXeT ObITh A(h(PEKTUBHO MCIIONIBH30BAH JJIsl TIOBBIMIEHUS YHEProd(PPEKTUBHOCTH MPOIIECCOB
no0bYM U moarotoBkd Hedtu. Mcmonp3oBanume I'TY B cocTaBe 3IEKTPOTEXHHUYECKOTO
KOMIUIEKCA 3HAYUTEILHO CHIKAET BBIOPOCHI BPEIHBIX BEUIECTB, TAKMX KaK JbIM, YTICKUCITBIN
ra3, yrapHbslii Ta3 U OKCHUJBI a30Ta, B atMocdepy. Koadduuuenr nonesnoro neictus npu

MCIIOJIb30BaHUU JIEKTPOArperaToB B TPUI€HEPALIMOHHOM LIUKJIE MOXKET npeBbIimath 90%.
* k%

Key words: construction of wells, associated petroleum gas, energy efficiency, gas
turbines.

Associated petroleum gas (APG) has value as an energy source as well as a resource
for petrochemistry, but conducted research revealed that more than 35 billion m® of gas is
burnt annually in Russia.

At the same time, power generation using APG is one of the most promising solution
for power problem on remote oil production objects. Trend in transition from unified power
grid to local self-sufficient power stations has become actual during last decade.This is due
not only to system cost and quality parameters decreasing, such as cases of sudden drops in
energy supplying, aging of the equipment, energy taxes rising, increased cost of power lines
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construction, decreased energy quality, but also due to considerable distances of new oil and
gas fields from linear power lines.

APG can be utilized as an energy carrier in gas generating units, such as gas turbines
(GT) and gas reciprocating engines. Implementation of GT is seen as most effective, because
of such advantages like flexibility of operation, work rate, environmental compatibility. The
emission level of modern GT is about 8 ppm, which may be considered an efficient
parameter. These properties are possible due to implementation of such technologies as water
injection and dry low NOy combustion. Furthermore, noise level of functioning units is about
70-85 dB, so it’s possible to exploit them near administrative and living structures.

GT have the highest coefficient of heat production on output power, thus devices used
in oil and gas extraction objects are mostly efficiently utilized in combined cooling heat and
power (CCHP) mode (or trigeneration mode). This mode allows efficient use of primary
energy source and is better suited for regions characterized by frequent and formidable
temperature drops.

Thus, scheme under consideration may satisfy energy needs of oilfields while
providing parameters corresponding with consumer load charts. At the same time APG is
effectively utilized for energy efficiency increase of oil production and preparation. If the
quantity of recovered gas is large enough it is feasible to use turbine devices to ensure energy
coverage of the whole oilfield infrastructure. Efficiency of CCHP may exceed 90%.

NCCIEJOBAHUE ITAPAMETPOB PEXKMMA BYPEHUSA JJISA
HATIPABJIEHHOT'O BYPEHUSI 1 OITUMYMA CTABUJIBHOM PABOTHI
CUCTEMBI (JI0JIOTO — BAHTOBOM 3ABOMHBIN IBUT' ATEJIb — KOJTOHHA
BYPUJIBHbIX TPYb»
INVESTIGATIONREGIMEPARAMETERSFORDIRECTIONALDRILLINGANDOP
TIMUMSTABLEWORKOFTHE “DRILLBIT - SCREWDOWNHOLEMOTOR -
DRILLPIPECOLUMN” SYSTEM

Moposzoe B.A., /leounukoe M.B.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Morozov V.A., Dvoynikov M.V.

Saint-Petersburg Mining University, Saint-Petersburg

KiroueBbie cioBa: BHOpOYCKOpEHHE, aMIUIATy/Aa, OWEHHME, OypuJIbHAs KOJIOHHA,
BHUHTOBOI 3200 HBINA NBUTATENb, JOJIOTO.

[IpousBenena Mepa ToHa OanaHca BUOpAIMM MHCTPYMEHTA JJIsl yYMEHBIIEHUS
OTKJIOHEHUI 3HAUCHWH aMIUTUTYJ C CUTHAJIOM CYIIHOCTH BHOpalMM Ha TPaHUIE KOHTaKTa
YYaCTKOB Pa3HOPOJHOTO CTEP)KHS, YIPABISAS JWHAMHKOW CHUCTEMBI «JI0JIOTO — BHUHTOBOM
3a00WHBII ABUraTeNh — KOJIOHHA OYpMIIbHBIX TPYO» [1].

Y CcoBepIIEHCTBOBAaHHON METOJIUKON ONPEEIeHbl KPUTHUECKHUE 3HAUCHUS TTapaMETPOB
pexuma OypeHus (oceBas Harpy3ka M 4YacToTa BpAIEHHS) COCTAaBHOTO HMHCTPYMEHTA.
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CreHI0BbIE HUCHBITAaHUS IOATBEPAMIN CXOAMMOCTb PE3yNbTaTOB METOJAa M HaTypsl [2].
JlanHble ampoOary 3apeKOMEHI0BAIM MaTeMaTHYeCKyl0 MOJIeNb IUHAMHUKH WHCTPYMEHTA,
NOJATBEPAUB TPOTHOZUPYEMbIE TPAHUIBI AaBTOKOJEOAHUH TNpH NPOEKTUPOBAHUH OypeHHUs
HaIPaBJIEHHBIX CKBAYKUH.
CIIMCOK UCIIOJb30BAHHOMN JIUTEPATYPBI
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Key words: vibration acceleration, amplitude, beat, drilling column, screw downhole
engine, drill bit.

Measure tool ton of balance vibration for decrease equal of amplitudes self signal
oscillations excitations boundary heterogeneous section composite rod was done by dynamic
system “drill bit — screw down hole motor — drill string”.

Critical equals regime parameters of drilling are determent by modern methodic of
composite tool. Investigated by stand confirmed the precision of result method and nature.
Data of approbation recommended mathematical model tool dynamics and confirmed
prognoses of boundary auto -oscillations on project drilling target well.
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CTPOUTEJIBCTBO HAKJIOHHO-HAITPABJIEHHBIX U 'OPU30OHTAJIBHBIX
CTBOJIOB B KAPBOHATHBIX U TEPPUT'EHHBIX KOJIJIEKTOPAX
HA MECTOPOXIEHUAX PECIITYBJIMKH BAIIKOPTOCTAH
CONSTRUCTION OF TILT-AND-DIRECTIONAL AND HORIZONTAL WELLSIN
CARBONATE AND TERRIGENOUS RESERVOIRS IN FIELDS OF REPUBLIC OF
BASHKORTOSTAN
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Kpynable HEQTSIHBIE MECTOPOXKACHHUS Ha TeppuTopuu Pecmybmuku bamkopTtoctan
OoJbIIel YaCThIO BBIPAOOTAaHBI, a HOBBIE CTPYKTYPhl TPEJACTABICHHI B OCHOBHOM
MECTOPOKACHUSIMU C MallOJeOUTHBIMU, HU3KOMPOHHUIIAEMBIMH KOJUIEKTOpaMHu. Bo MHOTHX
Cydasix JUisi W3BJeUeHUs HedTH HeoOXoauMbl Oojiee COBEpIICHHBIE TEXHOJOTHH,
OCHOBaHHbIE Ha TOPU3OHTAIHHOM OYypEHUHU B MPOAYKTHUBHOH TOJIIIE, a TaK e TEeXHOJIOTHH,
UCIIOJNIB3YIOINE CKBXKHUHBI CTaporo (oHaa MmyTeM PEeKOHCTPYKIMU METOAOM 3a0ypHBaHUS
OOKOBBIX CTBOJIOB.

[IpoBonka ckBakuH B ycioBusix AHIIJ[ craBuT ocoOble 3amauu MO COXpPaHEHHIO
YCTOHYMBOCTH CTBOJIA CKBAXKUHBI M KOJUJIEKTOPCKUX CBOHCTB MPOJYKTUBHOTO TOPU3OHTA.
OTO0 MpexkJe BCEToO CBA3aHO C MOA00POM U MPUMEHEHHEM OypOBBIX pACTBOPOB HAIJIEKAIIETO
kauecTBa. Koimekropa, Kak MpaBHIIO, MPEICTABICHBI IIUPOKUM JAHAMAa30HOM IOPUCTOCTH,
TPEIIMHOBATOCTH ¥ PA3JIMYHON CTENMEHbI0 UX packpblTocTH. OIEHOYHBIE pPacyeThl
MPOHUKHOBEHUSI OYpPOBBIX PpAcTBOPOB M (MiIbTpaTa B IMOPOBBIE KOJIJIEKTOpa 3a MEPHOJ
CTPOUTENIbCTBA TOPU3OHTAIBHOTO Y4acTKa CTBOJIA JIOCTUTaeT B OTAEIBHBIX ciy4asx o 1,5
MeTpoB. BmecTe ¢ 3TUM, BBIABUTAIOTCS psi TpeOOBaHUN K CTPYKTypaMm, 0Opa3yrouumcs B
pe3ynbpTaTe B3aMMOJCUCTBHUS (uibTpaTa OypOBOTO pacTBopa M IuiactoBoro ¢umromma. Mx
B3aMIMOJICHCTBHUS B IUIACTOBBIX YCIOBHUSX 3a4acTyl0 HE aJCKBAaTHBI B3aUMOJCUCTBUSM,
MPOTEKAIOIIMM B MTOBEPXHOCTHBIX ycloBuUsiX. [ToaToMy npu moadope OypoBBIX pacTBOPOB IS
OypeHHsI B MPOAYKTHBHBIX TOPU30HTAX HEOOXOMUMBI HCCIIECIOBAaHUS MaKCUMAlIbHO
npUOIMKEHHBIE K IJIACTOBBIM ycinoBUsM. Hamu Obuti u3ydeHsl 6oniee 20 pa3nuyHBIX THUIIOB
OypOBBIX  pacTBOPOB, KOTOpblE€ IIMPOKO  HCIIOJIB3YIOTCA  PAa3HBIMU  CEPBHCHBIMU
OpraHU3aIUsIMHU IPU MPOBOJKE TOPU3OHTAIBHBIX CTBOJIOB. B maboparopun GpuibTpaimoHHBIX
UCCJIEIOBAaHUM TMPOBEACH aHajdN3 BIUSHUS  Pa3IMYHBIX THUIIOB OypOBBIX pPACTBOPOB Ha
BOCCTAHOBJICHHE MPOHULAEMOCTH TIO0 KEpHY NPOAYKTHBHOIO TOpu30HTa. M3yuamuch
OypoBbIE  pacTBOPbl Ha  YIJIEBOJOPOJHONM OCHOBE, OSMYJIbCUOHHBIE, TIpPECHbIE U
MUHEPATU30BAaHHBIC CHCTEMBI, MMOJMMEPHBbIE U OWOTIOJUMEPHBIC MPOMBIBOYHBIC KUIKOCTH.
Nurunbupyromas crnocoOHOCTh OIEHMBANACh Ha TECTepe NPOAOIBHOrO0 HaOyXaHus B
TUHAMHYECKOM peknMe. Ha OCHOBe SKCIEepUMEHTANBHBIX PaOOT BBHISBICHBI IS Pa3HBIX
KOJIJIEKTOPOB HambOosee 3(h(heKTuBHBIE TUIBI OYPOBBIX PACTBOPOB, CIAENIAHBI PEKOMEHIAINU
0 MO00PY ONTUMAIBLHOTO COOTHOIICHHS (Ppakiuii AucepcHo Ga3bl M UX KOHIIEHTPAIUH,
KOTOpBIE CIIOCOOHBI CO37aBaTh B TOJAMNOBEPXHOCTHOM CJIO€ TOHKUN HE MpPOHUIAEMbIN
KOJIbMATallMOHHBIA DJKpaH B YCJIOBHUAX JWHAMUYEeCKOW (UIbTpalluu, KOTOpble OBLIN
PEKOMEHIOBaHbl CEPBUCHBIM OpPraHMU3aIMsIM K MPaKTUYECKOMY PYKOBOACTBY. PazpaboTaHbl
KOHTPOJIbHBIE 3HAYCHHSI TEXHOJOTHYECKHX MapaMeTpoOB i OypOBBIX PAacCTBOPOB, KOTOPHIE
JOJKHBI TapaHTHPOBATh COXPAHEHHE E€CTECTBEHHOW MPOHMIIAEMOCTH MPH3a00WHON 30HBI

IU1acTa B KapOOHATHBIX M TEPPETEHHBIX KOJUIEKTOpaxX Ha MecTopoxaeHusx Pb.
* %k %

Key words: drilling, side barrels, drilling fluids, mud.
Large oil fields in the territory of the Bashkortostan Republic are mostly developed,

and the new structures are mainly represented by fields with reservoirs of low yield and low
permeability. In many cases, very advanced technologies are needed to extract oil, based on

&5



horizontal drilling in the productive stratum, as well as technologies that use old wells by
reconstructing lateral wells.

Wiring wells under conditions of abnormally low reservoir pressureALRP poses
special challenges to preserve the stability of the wellbore and reservoir properties of the
productive horizon. This is primarily associated with the selection and use of drilling fluids of
good quality. Reservoirs are usually represented by a wide range of porosity, fracturing and
varying degrees of their openness. Estimated calculations of penetration of drilling fluids and
filtrate into the pore reservoirs during the construction of the horizontal section of the trunk
reaches in some cases up to 1.5 meters. At the same time, a number of requirements are put
forward for the structures formed as a result of the interaction of the drilling mud filtrate and
reservoir fluid. Their interactions in reservoir conditions are often inadequate to interactions
occurring in surface conditions. Therefore, when selecting drilling fluids for drilling in
productive horizons, research is required as close as possible to reservoir conditions. We have
studied more than 20 different types of drilling fluids, which are widely used by different
service organizations in the wiring of horizontal shafts. In the laboratory of filtration
researches, the influence of different types of drilling fluids on the restoration of permeability
along the core of the productive horizon was analyzed. We analyzed hydrocarbon-based
drilling fluids, emulsion, fresh and mineralized systems, polymer and biopolymer drilling
fluids. The inhibitory ability was evaluated on a longitudinal swelling tester in a dynamic
mode. Based on experimental work, the most effective types of drilling mud were identified
for different reservoirs. recommendations were made on the selection of the optimal ratio of
the dispersed phase fractions and their concentration, which are able to create in the
subsurface layer a thin impermeable colmatage screen under dynamic filtration conditions,
which were recommended to service organizations for practical guidance. Developed control
values of technological parameters for drilling fluids, mud, which should guarantee the
preservation of the natural permeability of the bottomhole formation zone in carbonate and
terregenic reservoirs in the Republic of Bashkortostan fields.

TEPMOCTATHPOBAHHBINA BYPOBOM CHAPSII
THERMOSTATICALLY CONTROLLED DRILL

Mpypaes 10./1.
Canxm-Ilemepbypeckuii copuwiti ynusepcumem, Canxm-Ilemepoype
Muraev Ju.D.
Saint-Petersburg Mining University, Saint-Petersburg

KiroueBbie cioBa: OypeHue, Mep3joTa, BBIXOJ KEepHa, TeIjioBas TpyOa, OypoBas
KOPOHKA, TPOMBIBOYHAS JKUAKOCTb.

Pernons! 3anosnspbs COCTaBIAIOT MOYTH IOJOBUHY TEPPUTOPUU HAIIEH CTpaHbI, U

00BbeM OypeHHs pa3BeIOYHBIX CKBAXXHH B 9THX PETMOHAX HENpephIBHO yBenuuuBaeTcs. [lpu
OTOM CJIOKHBIE KIMMATHYECKUE YCJIOBHMS U HAJIAYUE MHOTOJIETHEMEP3JIBIX IIOPOL
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€CTeCTBEHHO OCJIOXKHSIOT MpPOBEACHUE pa3BeNOoyHBbIX pabor. Iloutm moBcemecTHO
reoJIOTUYECKHe  pa3pe3bl B OTUX  PETHOHAX  XapaKTEepU3YIOTCSl  IepecianBaHHEM
HECLIEMEHTHPOBAHHBIX TOPOJA C MPOCIOWKAMU JIbJla, U TO CYTH JeJa 3TO — OpeKdyuw,
[IEMEHTUPYIOIIUM KOMIIOHEHTOM B KOTOpbIX siBisiercss Jied. CpenHsii  MOIIHOCTb
MHOTOJIETHEMEP3JIBIX TTOPOJ cocTaBisieT 150 METpOB M 3a4acTyro MOJyYeHHUE Ka4ueCTBEHHOTO
KepHa B 3TUX MHTEpBajax ompejenser olliee HalpaBiIeHUE Pa3BEeJOYHBIX padOT Ha JaHHON
TUIOUIA/IH.

Bypenue kpro30H CBsI3aHO C T€M, YTO MPOUCXOAUT PACTEIJICHHNE CTEHOK CKBaXKUHBI, a
TaKXKe KEpPHOBOIO MarTepuaja, YTO B KOHEYHOM MTOTe TMPHUBOJUT K HMCKAKEHHIO
Te0JIOTMYECKOT0 CTPOSHUH Y4acTKa.

BaxHeWmrMMu HMCTOYHMKAMM TEIJIa B J3TUX YCJIOBHUSX SIBISIOTCS LUPKYIMPYIOLIAsS
OPOMBIBOYHAS  JKUIKOCTh W BpALAIOMIMICS  TMOPOAOPA3pYyLIAIOMIUNA  HHCTPYMEHT.
[TpoMbIBOYHAS )KUKOCTh, IPU 3TOM 00ECIEeUnBAET OTBOJ] TEIJIa OT 320051 U BHIHOC IIJIaMa, HO
TpeOyeT cHeuuaqbHBIX HEe3aMep3alolluX MPUCAZOK U MOXET HE COOTBETCTBOBATh
TpeOOBAHUSAM IKOJOTHUECKON OE30MaCHOCTH.

B atux ycnoBusix 6onee 6e3omacHbIM M 3 (PEKTUBHBIM CIIOCOOOM MPOXOJIKH CKBAXKUH
ABIsieTCs OypeHue ¢ MpoaAyBKOH Bo3nyxoM [1], ogHako, mpu 3ToM TpeOyeTcsl crenuaibHOoe
KOMITPECCOPHOE 000PYAOBaHUE, CUCTEMBI OXJIXKIACHUS U OCYIICHHUS BO3yXa, a KPOME TOrO,
BO3PACTaeT ONMACHOCTh MPHKOTAa KOPOHKH U Pa3BUTHE aBAPUITHOMN CUTYaIUH.

Hns  OGonee 3hdekTuBHOrO OXNAXKACHUS TNPU3A00HHONH 30HBI  IPEIJIaraeTcs
9KOJIOTHYECKH Oe30MacHOe YCTPOWCTBO, OOecleunBaroliee OTBOJA TeIja OT TOYEHYHOTO
UCTOYHUKA, TO €CTh OT pEXylled YacTH MOpOAOpa3pylIaloIIer0o  MHCTPYMEHTa, C
pacripeiesieHieM TeIJIOBOM YHEPTHUH 10 OOJIBIIION TOBEPXHOCTH.

C oToll 1Henbl0 B KOHCTPYKIMIO KOJOHKOBOrO Habopa Tmpenjaraercsi BBECTH
TOHKOCTeHHYIO TemioByto TpyOy (TT), obecneumBaroniyro akTHBHBIM TEPEHOC TETUIOBOM
SHEPTUU OT PEXYIIed MOBEPXHOCTU MOPOAOPA3PYLIAIOIIET0 HHCTPYMEHTA K OXJIaXKIaeMbIM
IPOMBIBOYHON JKHIKOCTBIO TUIACTMHAM, DPACIOJNOKEHHBIM BBIIIE KOJOHKOBOro Habopa u
UMEIOIUM B MIPUHIIUIIE HEOTPAHUYCHHYIO TOBEPXHOCTb.

Kak wu3BectHO, TeroBas TpyOa mpenacTaBisieT cOo00M TI'epMETHYECKH 3aKpBITYIO
MOJIOCTb, BHYTPEHHSISI IOBEPXHOCTh KOTOPOH MOXET OBITh IOKPBITa THTPOCKOIMUYHBIM
MaTepuaioM, M YaCTUYHO 3allOJIHEHHYIO JIETKO HCHapsouleiics >kuakoctbio. [lpu sTom
TEIUIONEPEHOC OCYLIECTBIISIETCS 3a CUET HarpeBaHUs JKUJIKOCTH, €€ BCKUIIAHUSA U MepeHoca
napoB B 30HY KOHJIGHCAIIMH, OTKYAa OXJIAXKICHHbIH KOHAEHCAT CTEKAeT 0 BHYTpEHHEH
nosepxHoctu TT oOpaTHO B 30HY Harpesa.

[Ipennaraemasi KOHCTPYKIMS 3allUIEHa aBTOPCKUM CBUIETEIHCTBOM M MOXKET OBITH
3 PEKTUBHO NCIOIB30BAHA IS OXJIAKICHUS TOUYEYHBIX HCTOYHUKOB TEIUIA C 3aTPYJHEHHBIM
noctynoM. Becbma 3¢ (eKTUBHO HaHHOE YCTPOHCTBO Takke NpU OypeHHH B YCIOBUSX
HEeJ0CTaTKa BOJIbI, HAI[PUMEp, B MMYCTHIHHBIX pailoHax.

B Hacrosimee BpeMsi Bcepbe3 paccMaTpUBAETCS BONPOC HEOOXOAUMOCTH OypeHHUs
CKB&XMH Ha KOCMHUYECKHMX OOBEKTax C Leiblo MojydeHus kepHa. [loidydeHue kepHa B
YCIIOBUSX IMOJIHOM aBTOHOMHOCTH TpeOyeT BBICOKON HaJeKHOCTH 00OpYyIOBaHUS, TO €CTh
HE00X0/IMMO HMMETh MHHUMAJIbHOE KOJWYECTBO JBUKYIIMXCS 3JIEMEHTOB UI OXJIaKICHHUS
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NOPOJI0Pa3pyIIAIOIIETr0 HHCTPYMEHTA. B TaHHOM cllyuae HUKaKUX CHEeNUATbHBIX MEXaHHU3MOB
JUIsL HOPMaJIbHOM paboThl yCTpOWCTBA HE TpeOyeTcst BOOOIIE, UTO TapaHTUPYET €0 BBICOKYIO
HA/IKHOCTh U IPPEKTUBHOCTD.
CIIUCOK UCITOJIb30BAHHOM JIUTEPATYPBI
1. KynpsmoB b.b., fIxoBieB A.M. bypeHue CKBaXMH B OCJIOKHEHHBIX YCIOBHUSX.
M., Henpa, 1987.

WCCJIEJIOBAHUE BJUSHUA PACTBOPOB COJIEM HA THJIPATAIIUIO
I''IMHUCTBIX MUHEPAJIOB ITPU BYPEHUHN HE®TAHBIX U I'A30BbIX
CKBAKUH
RESEARCH OF THE EFFECT OF SALT SOLUTIONS ON THE HYDRATATION
OF CLAY MINERALS IN DRILLING OIL AND GAS WELLS

Heegepos A.JL., Jlecuk E.HU., Munaxos A.B., Muxuenxosa E.H.
Cubupckuil pedepanvrulil ynusepcumem, Kpacnosapck
Neverov A.L., Lesik E.I., Minakov A.V., Mihienkova E.I.
Siberian Federal University, Krasnoyarsk

KuroueBble cjioBa: rugparanys, TIIMHUCTBI MUHEpAN, TPAHCISALMOHHOE BHUKEHHUE
MOJIEKYJ BOJbI, CTETIEHb Ha0yxaHus, caMoaudPpy3ust BoJbl, KOHIEHTPUPOBAHHBII PacTBOP.

U3BectHO, uTO Oosiee 70% pa3pe3oB HEPTIHBIX U Fa30BBIX MECTOPOXKJIEHUHN CIIOKEHO
[VIMHUCTBIMU OTJIOKEeHUsIMH. Mcronb3oBaHue OypOBBIX PacTBOPOB HAa BOJHOM OCHOBE MpH
OypeHHH TJIMHUCTBIX OTJIOKEHUH MPUBOAMUT K THAPATAIIUU TIUHUCTHIX MOPOJI U MPHUBOIUT K
HEYCTOHYMBOMY COCTOSIHUIO CTBOJIa CKB&)KMHBI MIPU OYpPEeHUHU B HHUX. AKTYaJIbHOCTh PaOOTHI
00ycJ0oBIeHa HEOOXOAUMOCTBIO UCCIIEAOBAHUM U Pa3pabOTKU MPOMBIBOYHBIX KHUIKOCTEH Ha
BOJIHOW OCHOBE JJIsi OypeHusi HE(TSIHBIX U Ta30BbIX CKBAXKUH, CTEHKH KOTOPBIX CIOXKEHBI
TJIMHUCTBIMUA TOPHBIMU ITOPOJAMHU.

[lenbro mccaenoBaHys SBISIACH OLEHKA BIMSHUS PACTBOPOB COJIEW U MX COBMECTHOE
JIEMCTBHE C BOJIOPACTBOPUMBIMH MOJIMMEPAMH Ha THIpATALUIO TJIMHUCTBIX MHUHEPAJOB IpU
Oypenun ckBakuH. [IpoBeneHbl uccieoBaHus TUApaTallii MOHTMOPW/UIOHUTA U WUIMTA B
pacTBOopax TMpOCTBIX COJIEH, BOJAOPACTBOPHUMBIX IOJUMEpPAaX U UX KOMOWHAIUSX.
Hcnonp3yeMble  METOABI  MCCIEIOBAHUS:  PEHTTCH-()IIOOPECLEHTHAs  CIIEKTPOMETPHS,
JIEKTPOHHAS MUKPOCKOIIHS, PEHTTEHOCTIEKTPAIbHBIH, CHEKTPOCKOINYECKUI U
TOMOTpa(pHUUECKUIl aHANW3 JUIs OINpENeNeHUs MHUHEPAJIbHOIO COCTaBa TIUHHUCTHIX TOPHBIX
NOpOJ; THIpATalys TIUHUCTBIX MUHEpPAIOB Ha Tectepe mpojoibHoro Hadbyxanus OFITE.
VYcTaHOBIEHO, YTO HE3aBHUCHMMO OT THIAa pacTBOpa HAa HM3MEHEHHE JIMHEHWHBIX pa3MeEpOB
[JIMHUCTBIX OOpa3loB OKa3blBa€T HMX MOPUCTOCTh W TNpoHHUIlaeMocTh. Ha ckopocTh
ruApaTay o0pas3loB IJIMH CYIIECTBEHHOE BIUSHUE OKAa3bIBACT KOHIIEHTpAIMS U TUI HMOHA
anekTpoauTa. [losydeHHbIe JaHHbBIE corlacyroTes ¢ kiaccudeckor Teopueit O.5. Camoiisiosa,
I7Ie TUIpaTallii0 MOHOB B pacTBOpax CieNyeT paccMaTpuBaTh Kak JEHCTBUE HMOHOB Ha
TPAaHCIIALMOHHOE JBIKEHHE MOJEKyd BoAbl B pacTBope. K HoHaM, ocnabiasonmm
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TPAHCISAIIMOHHOE JABMKEHUE MOJICKYJT BOJBI HAXOJSAIINXCSA B OMIDKAWIIEM OKPY>KEHHUU HOHA,
OTHOCSITCS] TIOYTH BCE€ KAaTHOHBI, & K MOHAM, YCUJIUBAIOIIUM 3TO JIBIKEHUE, - OJIHO3aPSTHBIE
MOHBI C OonbIMM pagumycoMm, T. e. ammomel Cl, Br m J, a u3 katumonos - K.
DKCTIEpUMEHTAIBHO OBUIO TMOKA3aHO, YTO CKOPOCTH [BIIKEHHUS MOJIEKYNI BOJIBI 3a CUET
Hanmuus woHa K| 06majaromero oTpHUIaTeNbHON THApATALMEH, TIPUBOINT K yBETHUEHHIO
CKOPOCTH NMPOHUKHOBEHUSI MOJIEKYJ BOJBI B IIOPOBOE MPOCTPAHCTBO INIMHUCTBIX MHUHEPAJIOB,
HE3aBHCUMO OT MX THUMOB. CKOPOCTh THApATAIMHM TJIMHUCTHIX MHHEpAIOB 3aMEIAeTCs B
pacTBopax, COAEpXalMXx rumpartupyromuecs kartmonel (Ca’’, Mg®), crabummsamms
HACTymaeT 3a Ooliee JIUTENbHBIA TMEpUoJa, YeM B Cllydae C HOHOM Kaiusa. B
KOHIIEHTPHUPOBAHHBIX PACTBOPAX MPOCTHIX COJICH TPAHCISALUOHHOE JIBIYKEHUE MOJIEKYJ BOJIBI
octaercsi 0ojiee MHTEHCUBHBIM 110 CPABHEHUIO C IEMUHEPATM30BaHHON BOJIOH, UTO MIPUBOIUT
K JIeCTaOUIN3alii TOPHBIX TOPOJI, COJEPKAIINX B CBOEM COCTAaBE TJIMHHCTHIE MUHEpAbI.
Tak, Hampumep, TJMHUCTBIE 0O0paslbl, MOTPY)KEHHbIE B COJEBbIE pACTBOPHL, B T.U.
conenaceimensie  (NaCl, KCI, KNO;, CaCl,, MgCl,) pacnagatorcs Ha OTAEIbHBIE
MUKpoarperaTbl B TeueHHe MepBbIX MUHYT (1-40), 3a cyeT arperupoBaHus TJIMHUCTBIX
IUTACTUHOK M, COOTBETCTBEHHO, VYBEJIWYEHHUS pa3Mepa Mop M mpoHunaemoctu. Ilpu
MOTPYKEHUH  aHAJOTUYHBIX  00paslloB B  TMOJUMEpPHBIE  PacTBOPBl  HaAOIOIAETCS
HeorpaHnueHHOe HaOyXaHue, a B IOJIMMEPCOJIEBBIX, KPOME 3TOTO, HAOIIOIAETCs YBEIHMUECHUE
MIOPUCTOCTU U TPEIIMHOBATOCTH.

[TonydeHnHble pe3yiabTaThl MO3BOJISIIOT BBIOMPATH ONTHUMANIBHBIE TEXHOJIOTUYECKUE
pellieHus: CBA3aHHbIE C MpoOJjeMaMH TUApaTali IIHH OypOBBIMU PAacTBOpaMH Ha BOJHOMN
OCHOBE.

WccnenoBanusi BBITTONHEHBI NMPU (PUHAHCOBOM MOIAEpKKH Poccuiickoro HaydyHOTO
donga (mpoekt Ne 17-79-20218).

BJIMAHUE KAITMJIVIAPHOI'O JABJIEHUS HA PA3JIEJIE ®A3 ®UJIBTPAT-
HE®Th HA BOCCTAHOBJIEHUE ITPOHUIIAEMOCTHU IMPU3ABOMHOM 30HBI
INFLUENCE OF CAPILLARY PRESSURE ON THE RESTORATION OF THE
BOTTOMHOLE ZONE PERMEABILITY AT THE FILTRATE-OIL INTERFACIAL
PHASE

Huxkumun B.U., /Kueaeea B.B., Heuaesa O.A., Kamaesa E.A.
Camapckuii 2ocyoapcmeenHulli mexHudeckui ynusepcumem, Camapa
Nikitin V.I., Zhivaeva V.V., Nechaeva O.A., Kamaeva E.A.
Samara State Technical University, Samara

KiloueBble cJjioBa: OypoBOM pacTBOp, NPOMBIBOYHAS IKUAKOCTh, (UIIBTpAT,
MPOHUIIAEMOCTh, KallMJUIIPHOE JaBieHre, MeX(pa3Hoe HaTSKEHHE.

[Tpu BCKPBHITUH MPOIYKTUBHBIX IJACTOB HA PEMPECCUU C HCIOIb30BAaHUEM OYPOBBIX

IIPOMBIBOYHBIX KHUAKOCTEH HAa BOAHONH OCHOBE B IOPOBOE NMPOCTPAHCTBO IIACTA IMPOHUKAET
¢mibTpar. B pe3ynbraTe MosBIsAETCS 30HA C MOHMKEHHOM, 110 CPaBHEHHIO C €CTECTBEHHOM,
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npoHunaemMocteo [1]. B mensx moBellIeHUs KayecTBa BCKPBITHUSA NMPOAYKTHUBHBIX IJIACTOB,
METOIaMU MaTEMaTU4YeCKOro MOAETHPOBAHUS, BBEIEH KpUTEPUIl Ui BHIOOpA MPOMBIBOYHON
KHUIKOCTH. [Ipe/ioskeHHBI KpUTepuil, BKJIIOYAIOMIMKA B ceOf HACHIIIEHHOCTh IOPOBOTO
npocTpaHcTBa (MIBTPATOM U PaguyC €ro INPOHUKHOBEHMs, TMO3BOJSIET BbIOpaTh
NPOMBIBOYHYIO  KHJIKOCTh C Y4YE€TOM MHMHHMMAJIBHOTO CHW)XEHHUS MPOHHUIAEMOCTH
pu3a00iTHOM 30HBI TIJIACTa MPU MMEPBUYHOM BCKPBITHH.

MonenupoBaHue mpolecca MPOHUKHOBEHUS QUIIbTpaTa B IJIACT OCHOBAHO HA TEOPHH
nByxdaszHor ¢unpTpanuu. BeiBeneHa (yHKIus pacnpeneneHus Mmotoka a3 ¢ yudérom
KalWUISIPHOTO  JTaBJIEHUs,, KoTopas coBmazaer c¢ ¢yHkuued baknes-JleBuperra npu
KalWUISIPHOM JaBICHUM PaBHBIM HYJr0. JlaHHas (YHKUHUS HCIIOJB3YeTCs JJIS BBIYUCICHUS
CpeaHel HACBIIEHHOCTH W paanyca NpoHUKHOBeHUs: punbtpara [2]. [Ipun maremarnyeckom
MOJICIIMPOBAHUH HUCIIONB3YIOTCS JJaHHbIE (PUIBTPAIIMOHHBIX SKCIIEPUMEHTOB IO HACBIIICHUIO
00pasnoB HaTtypainbHOTO KepHa HoBodEmnopoBckoro mectopokaenust GpuibrpaTaMu OypOBBIX
MPOMBIBOYHBIX JKMJIKOCTEH pa3IUYHbBIX TUIIOB.

YcTaHOBIIEHO, YTO C POCTOM KaNWUISIPHOTO JaBJi€HHUs Ha TpaHulle ¢uibTpata U
He(TU CHUKAETCS painyC MPOHUKHOBEHUS (QUIbTpaTa, HO IPHU 3TOM YBEIIMUUBACTCS CPEIAHSIS
HACBHIIEHHOCTh (PUIBTPATOM. Y CTAaHOBJIEHO, YTO JUUIsl IPOMBIBOYHBIX KUJKOCTEH, (DMIIBTPATHI
KOTOPBIX OONagaroT HauOoNbIIMM MeX(a3HbIM HATsDKEHHEM Ha TpaHulle ¢ HedTbio
KOO(QQHUIMEHT BOCCTAHOBIIEHUS  TMPOHULIAEMOCTH HMEET HAaWMEHbIIUE  3HAUCHHS.
[IpennoxxeHHbIH KpUTEpUil A BBIOOpa MPOMBIBOYHOW JKUAKOCTH HAa OCHOBAaHUM pajHyca
NPOHUKHOBEHHUS W HACBIIIEHHOCTH (UIBTPATOM Takke HMEeT CBSI3b C KalWUISPHBIM
JABJICHHUEM, TO €CTh JKUJIKOCTH C OOJBIINM MOKa3aTeseM MeX(a3HOro HaTsHKeHUs HauMeHee
MPEIMOYTUTENbHBI JJIS1 BCKPBITUS MTPOYKTUBHBIX IJIACTOB.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. Hwuxwutun, B.W. JlnnHamuka npoHUKHOBEHHS (DUiIbTpaTa OypOBBIX MPOMBIBOYHBIX
cucteM Ha BogHOW ocHoBe B muact / B.M. Hukutun, B.B. XKuBaeBa // CTpoutenbcTBo
HE(TSIHBIX U Fa30BBIX CKBAXHUH Ha cyIe U Ha Mope. — 2017. —Nel1.— C. 40-42.

2. XwuaeBa, B.B. Mogenp mis pacuera paamyca MPOHUKHOBEHHUS OypOBOTO
pacTtBopa nipu BckpbiTuU Tutacta/ B.B. )Kusaesa, B.1.Hukutun // CoBpeMeHHbBIE HAYKOEMKHE
texHosoruu. — 2016. — Neb. C. 250-254.
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Key words: drilling fluid, flushing fluid, filtrate, permeability, capillary pressure,
interfacial tension.

At the opening of productive strata on repression using water-based drilling flushing
fluids, the filtrate penetrates into the pore space of the reservoir. As a result, a zone with a
lower permeability, compared to the natural one, appears [1]. In order to improve the quality
of the opening of productive layers, using mathematical modeling methods, a criterion for the
choice of flushing fluid was introduced. The proposed criterion, which includes the saturation
of the pore space with the filtrate and the radius of its invasion, allows to select the drilling
fluid, taking into account the minimum decrease in permeability of the bottomhole formation
zone during the initial drilling-in.
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Modeling the process of the filtrate invasion into the reservoir is based on the theory
of two-phase filtration. The phase flux distribution function was derived taking into account
the capillary pressure, which coincides with the Buckley-Leverett equation with a capillary
pressure equal to zero. This function is used to calculate the average saturation and radius of
the filtrate invasion [2]. In mathematical modeling, data from filtration experiments are used
to saturate natural core samples from the Novofedorovskoye field with filtrates of drilling
flushing fluids of various types.

It has been established that with increasing capillary pressure at the border of the
filtrate and oil, the radius of the filtrate invasion decreases, but at the same time the average
saturation of the filtrate increases. It was established that for flushing fluids whose filtrates
have the highest interfacial tension at the boundary with oil, the permeability recovery
coefficient has the smallest values. The proposed criterion for the choice of flushing fluid on
the basis of the penetration radius and saturation of the filtrate also has a connection with
capillary pressure, that is, fluids with a large interfacial tension indicator are the least
preferred for drilling of productive formations.

REFERENCES

1. Nikitin, V.I. Dynamics of filtrate invasion of water-based drilling flushing
systems into the formation / V.I. Nikitin, V.V. Zhivaeva // Construction of oil and gas wells
onshore and offshore. - 2017. —Nel1.— pp. 40-42.
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AHAJIN3 KOPPO3UOHHOCTOMUKHNX TAMIIOHAKHBIX IEMEHTOB JIJIAA
HEMEHTHPOBAHUWS CKBAKHH B YCJOBHUAX CEPOBOJOPOJTHON
AI'PECCHUM
ANALYSIS OF CORROSION-RESISTANT CEMENTS FOR WELL CEMENTING
IN CONDITIONS OF HYDROGEN SULFIDE AGGRESSION

Huxonaee H.U., /Kanxanoaes 4.A., Kosanvuyx B.C.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Cankm-Ilemepoype
Nikolaev N.1., Zhapkhandaev C.A., Koval’chukV'.S.
Saint-Petersburg Mining University, Saint-Petersburg

KaoueBble cioBa: CCPOBOAOpPOAHAA  KOPPO3HAd, TAMIIOHAXHBIC MAaTCpUalibl,
ONEMCHTHUPOBAHUC CKBAXKUH, I.IGMGHTHBIﬁ KaMCHb, TJIMHO3EMUCTHBIN OEMCHT, I/IHI‘I/I6I/ITOp.

KauecTBeHHOE KpermieHHe CKBa)XMHBI MPU COOJIOJEHUU BCEX TPEOOBAHUN OXpaHbI
OKpYXKaroliel cpeabl SBISETCS OAHUM KPUTEPHEB YCIENIHOW pa3paloTKu HEePTIHBIX
3aJIekKEN. [TosTomy LIEMEHTHPOBAHUE o0cagHbIX KOJIOHH BCEr1a0bLIO0 B
[EHTPEBHUMAHUSHAYUYHbIX W TPOU3BOJCTBEHHBIX oOpraHusamuii. Tem He MeHee,Ha
CETOAHSIIIIHUN JIEHb OCTAeTCS Psil HEPEUICHHBIX MPOOJIeM, CBS3aHHBIX C OCOOCHHOCTSIMU
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LIEMEHTUPOBAHUS CKBAKUH, B pa3pe3e KOTOPBIXIIPUCYTCTBYIOT CEPOBOJOPOICOACPKALINE
TOpHBIE TOPOJIBI.

Baxublli BKIIQJ B COBEPLICHCTBOBAHME HAYYHBIX MPEACTABICHUN O IIpoleccax
TaMIIOHMPOBAHMUS CKBAXMH U CO3/IaHUE KOPPO3MOHHOCTOMKMX TaMIOHAXKHBIX MaTepHalloB
BHECIIM CBOIO JIEMTYy Takue ydeHble kKak, @.A. Arzamos, M.H. Axsepno, M.O. AmpadssH,
A.WN. bynato, B.M. babymxkun, A.U.bepexunepoii, B.C. bakmyro, FO.M. Bbyrr, A.A.
l'aiiBoponckuii, B.B. I'paueB, B.C. [lanromesckuii, B.M. Kpasuos, A.A. Kmtoco, H.H.
Kpyrmuukuii, B.M. Kpsuos, T.B. Kysnemoa, H.M. Kpeicun, M.P. Masmoros, E.K.
Maunnckuii, H.W. Hukonaes, B.II. OBunnnukoB, A.A. Ilepeiima, I1.A. Pebungep, H.U.
TUTKOB 1 MHOTHE JIpyTHE.

[IpoBeneHHBI aHANU3 HAYYHBIX PAOOT TMO3BOJWI YCTAaHOBHUTH, YTO B YCIOBHUSIX
CEpOBOIOPOAHOM arpeccu  MOXKHO HCII0JIb30BATbOIIPEIETICHHBII ACCOPTUMEHT
TaMIIOHAKHBIX MAaTEPHUAJIOB: TJIMHO3EMHUCTBIM LEMEHT, U3BECTKOBO-KPEMHE3EMHUCTYIO CMECH,
Koppo3uoHHocTOlKkne Matepuanbl, obneruennbie (I[TOK) wu  yrskenennsie (LITYK),
nurakonecyanpie cMecu coBMectHoromomosa (IITTHC, YIIL, OILLL). B HekoTopsix ciaydasx
JOMYCKAIOTCd K  HMCIHOJIb30BAaHUIOTAMIIOHAKHBIE  IMOPTJIAHJLEMEHTHl, YCTOWYUBBIE K
cynbdarnoiikopposun, mapku G (IILT -G CC-1) u H (IIOT I-H CC-1), umeromme
BBICOKMEXAPAKTEPUCTUKA 1O NPOYHOCTU. CTOWKOCTh IIEMEHTHOIO KaMHS OT KOpPpO3UU
TJIaBHBIM 00pa30M 3aBUCUT OT XUMHUYECKOW CTOMKOCTH €ro KOMIIOHEHTOB IO OTHOIIEHHIO K
KOPpPOAUPYIOLLIEMY arcHTY.

B nienom, npoBeIeHHBIN aHAIN3 MTO3BOJISIET 3aKJIFOUYNUTh, YTO TAMIIOHAKHBIN MaTepuai
Y KOMITO3UIIMU A0 KHBIUMETh:

® BBICOKHME 3HAUYECHHUS YCTOMYMBOCTU K CEPOBOAOPOLY;

® T[IOBBIIIEHHYK NPOYHOCTb, HM3KYI0 Ta30INpPOHHUIIAEMOCTb U IOPUCTOCTh
LIEMEHTHOT'O KaMHS;

® BBICOKYIO CEIMMEHTAIMOHHYIO YCTOMYUBOCTH;

®  HU3KYIO KOHTPaKLHUIO.

Takum o00pa3oM, Ha JaHHBIH MOMEHT HET ONPEIEJIEHHO TOYHOTO MOAXO0Ja K
PEIIEHUIONPOOIEMBICEPOBOAOPOTHON KOPPO3UU LIEMEHTHOTO KaMHsS. JTO CBSI3HO, B MEPBYIO
odepelb ¢ TEM, YTO HET OJHO3HAYHBIX BBIBOJIOB O MEXAHU3ME M ITOCJIEICTBUIX 3TOr0 BUIA
KOPpO3UH.

ABTOpaMH  IIPOBEJEHBI  IIPEIBAPUTENIBHBIE  MCCIENOBAHUS 10  CO3JaHMIO
KOPPO3MOHHOCTOMKUX  KOMIO3UILUN,  pe3yJdbTaThl  KOTOPBIX  CBHJETEIBCTBYIOT O
MEPCIIEKTUBHOCTH JIAHHBIX Pa3padoToK.
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Key words: hydrogen sulfide corrosion, plugging materials, well cementing, cement
stone, alumina cement, inhibitor.

High-quality well fastening in compliance with all environmental requirements is one
of the criteria for the successful development of oil deposits. Therefore, casing cementing has
always been the focus of scientific and industrial organizations. However, to date, there are a
number of unresolved problems associated with the peculiarities of well cementing, in the
context of which there are hydrogen sulfide-containing rocks.

An important contribution to improving scientific understanding of the processes of
plugging wells and the creation of a corrosion resistant backfill materials contributed by such
scholars as, F.Agzamov, I Akhverdov, M. Ashraf’yan, A. Bulatov, V. Babushkin, A.
Berezhnevoy, V. Bashkutov, U. Butt, A. Gayvoronskii, V. Grachev, V. Danyushevskii, V.
Kravtsov, A. Klusov, N. Kruglitsky, V. Krylov, T. Kuznetsova, N. Krysin, M. Mavlyutov, E.
Machinskii, N. Nikolaev, V. Ovchinnikov, A. Pereyma, P. Rebinder, N. Titkov and many
others.

The analysis of scientific works allowed to establish that in the conditions of hydrogen
sulfide aggression it is possible to use a certain range of plugging materials: alumina cement,
lime-silica mixture, corrosion-resistant materials, light and weighted, slag-sand mixture of
joint grinding. In some cases, allowed to use plugging Portland cement, resistant to sulfate
corrosion, grade G (ptst -G CC-1) and H (ptst I-H CC-1), having high strength
characteristics. Resistance of cement stone from corrosion mainly depends on chemical
resistance of its components in relation to the corroding agent.

e In general, the analysis performed allows us to conclude that the grouting
material and compositions should have:

e high values of resistance to hydrogen sulfide;

e increased strength, low gas permeability and porosity of cement stone;

¢ high sedimentation stability;

low contraction.

Thus, at the moment there is no definitively accurate approach to solving the problem
of hydrogen corrosion of cement stone. This is connected, first of all, with the fact that there
are no definite conclusions about the mechanism and consequences of this type of corrosion.

The authors conducted preliminary studies on the creation of corrosion-resistant
compositions, the results of which are reduced to the prospects of these developments.
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TEXHOJIOTUH U MATEPHUAJIBI JIJIA JUKBUJAIIMA OCJIOKHEHUM ITPU
CTPOUTEJIBCTBE U PEMOHTE CKBA’KHH
TECHNOLOGIES AND MATERIALS FOR SOLUTION OF DRILLING AND WELL
WORKOVER PROBLEMS

Ho3opa B.U., Mapmuinoe b.A., Kpueoweii A.B., Hukumun C.IO.
00O «HIIK Cneybypmamepuanviy, Kykosckuii
Nozdrya V.1., Martynov B.A., Krivoshej A.V., Nikitin §.Yu.
NPK Specburmaterialy Ltd., Zhukovskij

KiaoueBnblie cJioBa: OCJIOKHCHUA, IIOTJIOIICHUC, PAaMoIIpoABICHHUC,
6HCTpOCXBaTLIBaIOH_[I/IeC$I COCTaBbI, TAMIIOHAXXHBIC MAaTCpUaJibl, BOAO- U MaCJIOHa6yxaIOH_II/Ie
HaITOJTHHUTECIIN, KOJIbMATaHThI.

B nokmage KpaTKO M3JI0KEHBI CYIIECTBYIOIIME TEXHOJOTMH W Marepuaibl Ui
JUKBUJIALIUU OCIIOKHEHUN TMPU CTPOUTENBCTBE W PEMOHTE He(Tera3zoBbIX CKBaXKHUH C
UCIIONIb30BaHWEM  ObICTpOCXBaThIBaloIIUXcsl  cocTtaBoB.  Creuuduka  mpuMeHEHUs
OBICTPOCXBATHIBAIOIIMXCS COCTaBOB  (NMpPEMMYINECTBA W  HEJOCTaTKH), BO3MOXKHOCTb
JUKBUAALMU PATONpOSsIBICHUN ©  KaTacTpO(UUECKUX IMOTJIOMIEHUH TEXHOJIOTHYECKUX

)I(HIIKOCTCﬁ B pa3HI/I‘-IHBIX T'COJIOTO-TCXHHNUYCCKUX YCJIOBI/IHX.
* % %

Key words: complications, mud loss, natural brine show, quick-setting compounds,
grouting materials, water and oil-swellable fillers, sealants.

The report briefly outlines the existing technologies and materials for the solution of
complications in the drilling and repair of oil and gas wells using quick-setting compositions.
The specificity of the use of quick-setting (advantages and disadvantages), the possibility of
liquidation, natural brine show and disastrous lost circulation in various geological and
technical conditions.
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PASPABOTKA TAMIIOHA’KHBIX COCTABOB /U1 KPEIIVIEHUSA HE®TAHBIX
N I'A30OBBIX CKBA’KHH B APECCUBHbBIX CPEJAX
DEVELOPMENT OF CEMENT COMPOSITIONS FOR CEMENTING OIL AND
GAS WELLS IN CORROSIVE ENVIRONMENTS

Hocoe U.C., Ipnanoec P./I.P.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Nosov L.S., Ernandes R.D.R.

Saint-Petersburg Mining University, Saint-Petersburg

KiroueBble €J10Ba: SKCIUTyaTallMOHHBIE CKBa)KUHBI, BUIBI LIEMEHTOB, LIEMEHTHBIH
KaMeHb, arpeCCHBHbIC KOMIIOHEHTHI IIIACTOBBIX (DIIOMIOB, XHMHYECKOE B3aUMOJICHCTBUE,
BUIBl KOPPO3WH, paspyllieHue OeTOoHa, MPOYHOCTh, COXPAHEHHE IIEIOCTHOCTH, 3alluTa
LIEMEHTHOI'O KaMHS.

[TosiBIEeHNE B T€OJIOTMUECKUX pa3pe3ax ryOOKHWX CKBaXXMH Ha HEPTH U T'a3 TIACTOBBIX
(GIIIOUIOB ¢ BBICOKUM COJIEPKAaHUEM arpeCCHBHBIX KOMIIOHEHTOB, OCJIOKHSIOIINX TPOIECCHI
CTPOUTENLCTBA U AKCIUTYaTallMX CKBAXKUH M CO3AIOIINX CEPhE3HYIO KOJIOTHYECKYIO yTPO3Yy.

Pa3zpymaromiee aeiicTBUE arpecCUBHBIX Cpell HAa IIEMEHTHBIM KaMEeHb M 00caHbIe
KOJIOHHBI HpI/IBOl[I/IT K HapymeHI/IIO FepMeTI/I‘IHOCTI/I.

@OronIbl, MPOHKUKAs Yepe3 00pa3yronIecs: B KAMHE KaHANbI, BCTYMAIOT B KOHTAKT C
MeTaJJIOM 00CcagHOW TPYOBI, YTO B CBOIO O4YEpEab BEIET K Pa3BUTHUIO KOPPO3HH BHEIIHEH
HOBerHOCTI/I KOJIOHHBI 1 HOCJIGI[YIOH_IGMY CMSATHIO.

B psage cnydaeB  W3-3a  HEBO3MOXKHOCTH  OTPEMOHTHPOBATh CKBAKHUHY €€
JTUKBUAUPYIOT.

BO3HUKHOBEHHIO MEXKIUIACTOBBIX IEPETOKOB U 3aKOJOHHBIX Ta30MpOSBICHUMN,
MPEACTABIISIFONTUX SKOJIOTHUECKYIO OMTaCHOCTb.

OKCIUTyaTtanusi CKBaXWH C BBOJOM WHTHOMUTOPOB KOPPO3HH, OOECTICUMBAIONIUX
3alUTy BHYTPEHHEH MOBEPXHOCTH OOCAIHBIX TPYyO, 3aIIUTy UX HAPYKHOW MOBEPXHOCTH OT
KOPPO3UH JIOJDKHO 00€CTIEYUTh IIEMEHTHOE KOJIBIIO.

YJIY‘-IH_IGHI/IH TCXHOJIOTUYCCKUX CBOﬁCTB IHEMCHTHOTO KaMHA 3a CYECT BBOJIA B
[IEMEHTHBIA PACTBOpP 3alIMTHBIX CPEACTB — HHTHOUTOPOB KOPPO3UH, COBMECTHUMBIX C
[IEMEHTHBIM PACTBOPOM U MOPOBOM KUIKOCTHIO IEMEHTHOTO KaMHS [2].

Hcnonp30BaHus MUKPOIIEMEHTOB TOHKOTO IOMOJIA C MEHBIIUM pPa3MepoOM YacCTHI]
MPUBOANT K YBEIMUYCHUIO yJIETHbHON MOBEPXHOCTH IIEMEHTA W CHUIKEHHUIO MPOHUIIAEMOCTH U
MOPHUCTOCTH IIEMEHTHOTO KaMHSI.

CHI/DKGHI/IH HOpI/ICTOCTI/I HYTGM yMeHBH_IeHI/I}I BOAOILIEMCHTHOI'O COOTHOILICHUA C
OI[HOBpeMeHHBIM BBCIICHHC HJIaCTI/I(bI/IKaTOpOB.

HOBLILHCHI/IC HpO‘IHOCTI/I C TIIOMOIIBKO HCIIOJB30BAHUA HOJII/IMepOB, CHOCO6HBIX
3aII0JIHATH HOpr 148 HpeHHTCTBOBaTB HpOHI/IKHOBeHI/IIO B HUX aneCCI/IBHBIX cpen [1]
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YIPABJIEHUE CKBAYKMHOM ITPU I'A3OHE®TEBOIONPOSBJEUSX —
HEOTBEMJUIEMAS COCTABJIAIOIIASA ITPU ITIOAT'OTOBKE CHHELHTUAJIMCTOB
B OBJIACTHU BYPEHUSA CKBAXKHWH
DRILLING WELL CONTROL IS NON-IMPOSSIBLE COMPONENT IN THE
EDUCATION FOR WELL DRILLING SPECIALISTS

Hyuxkoea M.B.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Nutskova M.V.
Saint-Petersburg Mining University, Saint-Petersburg

KawueBbie cjioBa: OypeHue CKBaXKHH, yIIpaBJICHUE CKBaXXHHOH,
razoHe(TeBOIONPOSIBICHHS, 00pa3oBaHue, MPodecCHOHATbHAS TOTOTOBKA.

B 2017 romy mpu mpoxoxkaeHHH MpodhecCHOHATbHO-00IIECTBEHHOW aKKpeauTaIluu
npodeCCHOHATBHBIX 00pa30BaTENbHBIX MPOrPAaMM OIHHM M3 KPUTEPHEB OLICHKH SBISJIOCH
OCBEIICHHE B TPOrpaMMax TUCHMIUIMH PAa3/eioB, CBS3aHHBIX C BOIPOCAMH O€301acHOTO
Be/ICHUs padOT U JeHCTBUSAMU MEPCOHAIA TIPU BHEIITATHBIX CUTYaLUsX.

Cornacno npodeccuonaiabHoMy cranaapty «bypoBoil cynepsaiizep B HedTerazoBoii
OTpaciiny», OCHOBOIIOJIATAOIIEMY MPU MOATOTOBKE 00pa30BaTeIbHBIX MPOrpaMM OakanaaBpoB
HanpasneHusi «Hedrerazosoe aeno» npoduis «bypeHne HETAHBIX M Ta30BBIX CKBAXKUHY,
0000ILIEHHBIMU TPYIOBBIMH  (QYHKIUSMHU  SIBIAIOTCS  «[€XHOJOTHYECKUIl KOHTPOJIb U
yIpaBieHUe IpoIeccoM OypeHus: CKBaXKUHBI» U « TeXHOIOrnuecKuit KOHTPOJIb U yIIpaBJiIeHHe
nporeccoM OypeHHsI CKBRXHH Ha MECTOPOXKIACHHUAX». Takum 00pa3oMm, NMpH HOATOTOBKE
KBaJM(HUIMPOBAHHBIX KaJIpOB BOINPOCHI, CBS3aHHBIE C YIPABICHUEM IPOLIECCOM OYypeHus
CKBaXXHH SIBJISIFOTCS 0053aTEIbHBIMH K PACCMOTPEHHUIO.

Jis mpOXOXKAECHUS TPOU3BOACTBEHHOW TPAKTUKUM Ha O0O0bEKTax HePTerazoBoro
MIPOM3BOJICTBA HEOOXOJMMO BBITIOJIHEHHE OCOOBIX YCIOBHUH JOmMycka K paboTe, B T.4.
npoBepka 3HaHUU 1O Kypcy «KOHTpoJib CKBaXWHBI. YTNpPABICHUE CKBAKUHOW MpH
razonedreBononpospierussx (IHBII) u otkpeiTeix QonTanax». Ha kadenpe Oypenus
ckBakuH CaHKT-IleTepOyprckoro ropHoro YHUBEpPCUTETa OCYIIECTBISETCS TEOPETUYECKas U
IpaKkTU4ecKas MOoAroTOBKa 0Oydaronuxcs 6akajgaBpuaTa 1 MarucTpaTypsl 10 JAHHOMY KypCy
¢ mpuMeHeHueM TpeHaxepa-cumyistopa OO0 «3A0 AMTy.
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OpHUM U3 MOKa3aTesell yCIEeIHOro 00y4YeHus SBISETCS HEOJAHOKPATHOE TOCTOWHOE
yuactue BO Bcepoccuiickom »3tane BcepocCHUHCKOM CTYAEHUYECKOM OJIMMIUAIbI IO
TUCITUILINHE «YTIPaBIIEHHE TPOIlecCOM OYpEeHUs CKBKUHY, €XKETOJHO MPOXOAsIiiel Ha 0aze
TromeHckoro HHAYCTPpHUAJIbHOI'O YHUBCPCUTCTA.

[IpenogaBarenu Kkadeapsl, OCYIIECTBISIONINE MOATOTOBKY Mo Kypcy «KoHTponb
CKBO)XMHBI. YTIpaBJICHUE CKBAXUHOU npu razonedreBomomnpossiacHusx (I'HBII) u oTKpeITHIX
dbonTaHax» wumeroT AeicTBytone ynoctoBepenus IWCF, d9rto moaTrBepkmaer uX
KBaTH(PUKAITHIO.

TakuM 00pa3oM, MOATOTOBKA CIIEIUAIMCTOB Ha Kadeape OypeHHsl CKBaKUH OTBEYACT

COBpeMeHHBIM Tpe6OBaHI/I$IM HpOI/I?)BOI[CTBa.
* % %

Key words: well drilling, well control, gas, oil, and water inflow and blowout,
education, vocational training.

In 2017, during the passage of professional public accreditation of professional
educational programs, one of the evaluation criteria is the presence of sections of disciplines
related to issues of safe operations and actions of personnel in emergency situations.

According to the professional standard «Drilling Supervisor in the Oil and Gas
Industry», which is fundamental for the preparation of educational programs for bachelors of
the «Oil and Gas Engineering» direction, the «Drilling of Oil and Gas Wells» profile, the
generalized labor functions are «Technological control and management of the drilling
process» and «Technological control and management the process of drilling wells in the
fields». Thus, in the preparation of qualified personnel issues related to the control of the
process of drilling wells are mandatory for consideration.

For practice on oil and gas production facilities necessary to satisfy the special
conditions for admission to work, including examination of knowledge in the course «Well
control. Well control in gas, oil, and water inflow and blowout». At the Department of Well
Drilling St. Petersburg Mining University carried out theoretical and practical training of
students of bachelor and master for this course using simulator of LLC «CJSC AMT».

One of the indicators of successful training is repeated worthy participation in the All-
Russian stage of the All-Russian Student Olympiad in the discipline «Drilling Well Control»,
annually held at the base of Tyumen Industrial University.

Teachers of the Department, carrying out training on the course «Well control. Well
control in gas, oil, and water inflow and blowout» are valid IWCF certificate that confirms
their qualification.

Thus, the training of specialists at the department of drilling wells meets the modern
requirements of production.
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NHHOBAIIMOHHASA CUCTEMA ITIOATI'OTOBKH CIIEHUAJIMCTOB 110
BYPEHUIO HA CYHIIE 1 MOPE B I'YBKUHCKOM YHUBEPCUTETE
INNOVATIVE SYSTEM OF TRAINING OF SPECIALISTS IN DRILLING ON LAND
AND SEA AT THE GUBKIN UNIVERSITY

Ozanoe A.C.

PI'Y negpmu u eaza (HUY) umenu U.M. I yoxuna, Mockea
Oganov A.S.

Gubkin Russian State University of Oil and Gas, Moscow

KiroueBble cj10Ba: TMOATOTOBKA CIEIUAIKMCTOB, Cpela HAYYHO-00Pa30BATEILHOM
JeATEeTbHOCTH.

Kadenpa OypeHuss HepTSIHBIX U Ta30BBIX CKBaXWH, ocHoBaHHas B 1930 rony,
SIBJISICTCSI OTHAM M3 KJTIOYEBBIX YUeOHO-HAy4HBIX Tojapasaenenuit PI'Y nedtu u raza (HUY)
uMmenn M.M. I'yOokuna. Kadenpa BeImyckaeT CrenuagviCTOB IO HAIMPaBICHUIO TOJITOTOBKH
«HedrerazoBoe aemnox»: 6akamaBpos, o npopuito «bypenne HeTSHBIX U Ta30BbIX CKBAKUH)
U MarucTpaHToB Mo mporpamMmmaM «CTpOUTENBCTBO TOPU30HTAIBHBIX W MHOTOCTBOJIBHBIX
CKBa)KMH Ha CyIIe U MOpe», «3aKaHYMBaHHE HE(PTIHBIX U ra30BBIX CKBAXKUHY, «KoMIiekcHoe
OCBOGHHE MECTOPOXKICHUI YIIIEBOAOPOJOBY», a Takke IO JBYM MEXKIYHAPOIHBIM
nporpammaM «llepemoBble TEXHOJOTHH CTPOUTENBCTBA W JKCIUTyaTallid He(TerazoBbIX
CKB@XHH» - POCCHUHCKO-aBCTPUIKCKAs, HA AHIVIMMUCKOM s3bIKE; U «TE€XHOJOTMH OCBOCHMS
MOPCKHX HE(PTETa30BbIX MECTOPOKICHHIN - POCCHIICKO-HOPBEKCKAS, HA AaHTIMICKOM SI3BIKE.

HayuHo-MeToioornueckas OCHOBa MOJTOTOBKHA OYPOBUKOB B OCHOBHOM Oa3upyeTcs
Ha y4eOHHMKax M y4eOHBIX TMOCOOMSX, W3MaHHBIX B Poccum m 3a pyOekoM, 3HAYUTEIbHAs
4acThb KOTOPBIX CO3/aHa npodeccopcKko-NpenoaaBaTeIbCKUM — COCTaBOM  Kadeaphl.
TpaauuoHHbIE TEXHOJIOTHH 00Y4YeHHUs, BKIIOYAIONINE JIEKIUH, Ja00paTOpHbIe MPaKTUKYMBI,
MPAKTUYECKHE 3aHATHS W HAyYHO-UCCIICOBATENbCKAs JIEATEIbHOCTh MPOBOISATCS B
KaeapanbHbIX J1a0OpaTOPUSAX, CO3JAHHBIX COBMECTHO C BEOYLUIMMH 3apyOeKHBIMU
kommanusiMu Schlumberger, Trican Well Service, MISwaco,Weatherford, NOV u np. u ¢
MPUBJICYCHUEM BEIYIIUX OTEYECTBEHHBIX U 3apyOeKHBIX CIICIUATNCTOB K 00pa30oBaTeNbHOM
JEeSTEIbHOCTH VIS TIOBBIIIEHUS] YPOBHS MOJATOTOBKHU CTYICHTOB.

DneMeHTaMH COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, IIUPOKO MPUMEHSIEMbIX
cerofHss B YydeOHOM Tipolecce SBISIOTCA — UU(POBOE MOJEIMPOBAHHE IPOILIECCOB
CTPOUTENIbCTBA CKBaXXMHBI U 3D-BU3yanu3alus, TpeHa)XepHble KOMILJIEKCHI PEallbHOTO
BPEMEHH — MOPCKOI OypoBO# TpeHa)Xep CEAbMOT0 MOKOJICHUS, UX WHTETPaIHs C peaTbHBIM
IIPOM3BOJICTBOM, OTKPBITHIA JOCTYI OOyd4aromuxcs K KadeapaabHbIM Yy4eOHBIM KypcaMm B
pexume online u T.1. MHOrooOpasue WHHOBAIIMOHHBIX MPOEKTOB Kadeapbl MO pPa3BUTHUIO
KOMIIETSHIIMI CTIeUAaINCTOB MPEeIyCMAaTPUBAET IPOSKTHOE 00yUeHUE, MK IUCITUTLTMHAPHBIN
MOJXOJl, BUPTYAIBbHYIO cpeny NpodeCCHOHATBHOW NeATeNbHOCTH, KaK cpemy OoOydeHus,
UHTETPAIBbHYIO Cpelly HaydyHO-00pa3oBaTeNIbHON AESITeNbHOCTH, BUPTYalbHOE MPHUCYTCTBUE
Ha JIEKIUSAX W ceMHHapax W T.a4. B cocraB xadeapsr Bxoaut Llentp Mopckoro Oypenwus,
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co3nanublii coBMectHo ¢ [IAO HK «PocHedTb», OCHaIIeHHBI MakeTHBIMH oOOpa3lamu
IUIaBYYUX TEXHUYECKUX CPEACTB, OypPOBOTO OCHOBHOT'O M BCIIOMOTaTEILHOI'O 000PYAOBaHMUS,
NepeOBBIMU MTPOTPAMMHBIMH TPOAYKTaMHU 3apyO0eKHbBIX U POCCUHCKUX KOMIAHUNA U MPSAMON
CBSI3bIO C IIGHTPOM CONPOBOXIEHHUS U CTPOUTEIHCTBA TOPU3OHTAIBHBIX CKBaXHH PocHedTH,
Y HETMTOCPEJICTBEHHO ¢ OYPOBBIMH B JIFOOOU TOUKE CTPAHBI.

PA3PABOTKA UMIIOPTO3AMEIIAIOIINX MATEPHUAJIOB Y TEXHOJIOT UM
JJIsA CTPOUTEJIBCTBA CKBAKUHB OCJIOKHEHHBIX YCJIOBUAX
DEVELOPMENT OF IMPORT-SUBSTITUTE MATERIALS AND TECHNOLOGIES
FOR THE CONSTRUCTION OF WELLS IN COMPLICATED CONDITIONS

Ozanoe A.C., Cumonsany C.JI., Baznuxosues C.D.
PI'Y ne¢pmu u eaza (HUY) umenu U.M. I'yoxuna, Mockea
Oganov A.S., Simonjanc S.L., Vjaznikovcey S.F.
Gubkin Russian State University of Oil and Gas, Moscow

KiroueBbie cijioBa: OypoBOW pacTBOp, TaMIOHAXXKHBIM PacTBOp, IIEMEHTHPOBAHHUE
CKBaXXHuH, TEXHOJIOTUUECKUUN PCrIaMCHT.

Henbro paboThI SIBJISICTCS pa3paboTka HOPMAaTHUBHBIX JOKYMEHTOB,
peraMeHTHPYIOMHUX TPeOOBaHUS K TEXHOJIOTUH MPHUTOTOBIEHUS OYpPOBBIX pPAacTBOPOB Ha
rupodoOHO OCHOBE, IEMEHTHPOBAaHHS OOCATHBIX KOJIOHH CKBRXHH C IPUMEHEHHEM
CaMO03aJICYMBAIOIINXCA IIEMEHTOBC J00aBKaMHUHA OCHOBE BOJO- W HepTeHaOyXaromux
MOJINMEPOB, KOPPO3MOHHOCTOMKHUX TAMIIOHAXKHBIX CMECEH B YCIOBUSX BBHICOKHX TEMIEpPaTyp
U J1aBJICHUH, IPU HAJIMYUK arpeCCUBHBIX KOMIIOHEHTOB B IUIACTOBOM (pironie, HarpaBieHHbIE
HAa TIOBBIIIICHUE TEXHUYECKOTO YPOBHS MPOCKTHPOBAHUS H CTPOUTENHCTBA CKBAKHH.

Pa3paboTaHbl HOBBIE COCTaBbl M TEXHOJIOTUM MPUMEHEHHS OYPOBBIX PacTBOPOB,
CTOWKHMX K COJIEBOW arpeccHd U OJHOBPEMEHHO MO3BOJISIFOIIUX BCKPBITHE MPOTYKTHBHBIX
iacToB, B T.4. B 30HaX AHIIJ]. Pa3paboTanbl HOBble TaMIIOHa)KHBIE CMECH, COJAEpIKaIlNe
CreIMallbHbIe T00aBKU, HHEPTHBIE K KOMITIOHEHTaM TAMOHa)XHOTO PacTBOpa M KaMHS Ha dTare
HEMEHTHPOBAHUS CKBAXHHBI, HO aKTHUBHUpYIOUIMEecs W HaOyXaolue IMpu KOHTAKTEe C
MJIACTOBOM BOJOW WM ¢ HEePThI0O W OJIOKHpYIONIME KaHaibl IepeToka. Pa3zpaboTaHbl
TEPMOKOPP3UOHHOCTONKHE COCTaBbl TAMIIOHAXHBIX MAaTE€pPHAJIOB, MO3BOJSIONIMX MOJIy4aTh
VTSDKEJICHHBIE TaMIIOHa)KHBIE PAcTBOPHI, ¢ OOOCHOBAaHUEM TEXHOJOTHMHM HX TOJYy4YEHHUS U
MPUMECHCHHUS.

BrimonHeH aHanM3 TreoIorO-TeXHUYECKHX YCIOBUNM OYpEHHS CKBaXKUH BCOJIEBBIX
OTJIOKEHUSX, MPU BCKPHITUU MPOMYKTUBHBIX IUIACTOB, B TOM YHCJE B 30HAX C aHOMAJIbHO
HU3KUM TUIACTOBBIM JaBJICHHEMHA MeECTOpoXIeHusX u mmiomamsx [IAO «l a3mpomy.
BbimonHeHsl  3KCIEpUMEHTalbHbIE HMCCIEAOBAHUS TAMIIOHAXHBIX CMecell C  BOJO-U
He(reHaOyxaronmmMu 100aBKaMH, YCTAaHOBJICHO BIIMSHUE JI00AaBOK Ha TEXHOJIOTHYECKHUE
CBOMCTBa TaMITOHAKHBIX PACTBOPOB U MOJTy4yaeMoro kamHs. [IpoBeieHbI 3KcieprMeHTalbHbIE
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UCCIIEIOBaHMUS JUIsI OOOCHOBAaHUS KOMIIOHEHTHOTO COCTaBa TaMIOHAXHBIX U Oy(epHbIX
pacTBOpPOB C yUETOM pa3pabOTaHHBIX TPEOOBAHHIA.

Pesynbratel paboThl cBeneHbl B TeXHOJOrHMUYECKHE perjiaMeHThl «JlOKyMeHTBI
HOPMATUBHBIEC Ul CTPOUTEIHCTBA CKBKUH. BypeHHe CKBaXHH C NMpPUMEHEHHEM OypOBBIX
pacTBOpoB Ha THAPOGOOHONW OCHOBE NJisi OYpEeHHS B COJIEBBIX OTJIOXKECHHSIX M B MHTEpBAJIaX
BCKPBITUSI TPOAYKTUBHBIX IUTacTOBY», «lleMeHTHMpoBaHuME 00CAaTHBIX KOJOHH CKBaXHUH C
MPUMEHEHHUEM CaMO3aJI€YMBAIOIINXCS TAMIIOHAKHBIX CMECEN Ha MECTOPOXKIEHUSIX 3anaJHoN
u Boctounoit Cubupu», «llemeHTHpOBaHHE OOCATHBIX KOJIOHH CKBOKHWH C MPUMEHECHUEM
TepmocToiikux (0 250°C), yTsKeleHHbBIX, CEPOBOIOPOIOCTOMKAX TAMIOHAXHBIX CMeceil Ha
LUIAKOIIECYAHON OCHOBEY.

BYPOBOM PACTBOP JIJIsI BYPEHHUSA B OCJTOKHEHHBIX YCJIOBHUSX
DRILLING MUD FOR THE DRILLING IN ABNORMAL OPERATING
CONDITIONS

Onogppuenxo C.A., Tpemoak A.A., Poroanvuenko FO.M.
FOoicno-Poccutickutl 2ocydapcmeennwiii noiumexnudeckuil ynusepcumem (HITH)
umenu M.H. IInamoesa, Hosouepxacck
Onofrienko S.A., Tret'yvak A.Ya., Rybal'chenko Y.M.

Platov South-Russian State Polytechnic University (NPI), Novocherkassk

KiioueBble cjioBa: CKBaXKHHA, OypOBOW pacTBOp, TJIMHHUCTas MOpOja, >Kenoo,
NpUXBaT, THTUOUPOBAHUE.

OnHUM W3 OCHOBHBIX (DaKTOPOB, OMPEIENSIONIUX YCIEINTHOCTh MPOBOAKU CKBAXKHUH,
SIBIISIETCS. Ka4ecTBO OypoOBOro pacTBopa. B mpakTtuke OypeHHs CKBRXHH MPH MPOXOJKE
[JIMHUCTBIX TIOPOJ Ui YMEHBIIEHHS 4YHCIa OCIOKHEHUH, CBSI3aHHBIX C 3arycTeBaHUEM
pacTBopa, CalbHUKOOOPA30BaHUSIMU U HAPYIICHUSIMH LEIOCTHOCTH CTBOJA CKBaXXUHBI,
HEPEIKO HCIONB3YIOT BBICOKOIIENOUHbIE TJHWHUCTBIE M OE3TJIMHUCTBIE PAcTBOPHI €
pH=11+13. K HuUM oTHOCSTCSI pacTBOPHI, 00pabOTaHHBIC JIUTHOCYIb(POHATAMH B COYCTAHUH C
€KUM HATPOM, U3BECTKOBBIE, AIFOMUHATHBIC, OC3TITMHUCTBIC, COIECTONKNE U JIp.

[IpennoxxeH, Ha ypoBHE WM300pEeTEeHHUs, BHICOKOMHIMOMpPOBAHHBIN OypoBOW pacTBOp,
cocrosmi u3, Mac.%: 0euroHuToBOM TMHBI 4,0-10,0, MoIHaHMHOBOH LemwI0I03bl 1,0-2,0,
xyiopucroro kamus 1,0-5,0, deppoxpommurnocynsponara 1,0-3,0, macnocopepxkareit
npucaaku - ¢pocharuansnii konuentpat 0,5-1,0, 6apura 0,5-10,0, meTuncunukara kamus 0,5-
1,5, amerara xamms 0,5-1,5, xampnuaupoBanHou coxasl 0,1-0,5, Oumodura 2,0-5,0,
HutpuiorpumeTuidochoropoit kuciotel 0,02-0,03, menoracurens 0,5-1,0, rpadura 0,5-1,0,
BOJIbI - OCTaJbHOE W MMEKNIMH TNapaMeTphl: IUJIOTHOCTh - 2,1 F/CM3, Bs3KOCTh - 40 c,
BOJIOOTHAYA - 3 e 3a 30 MuH.

BricokonHruOupoBanuelii  OypoBOM  pacTBOp  IpeaHa3HaueH [uid  OypeHus
HE(TEra3oBbIX CKBAXXUH, TIEPECEKAIONIUX MOIIHBIE OTJIOXKECHUS BBICOKOBSI3KUX TJIHH,
CKJIOHHBIX K HAaOyXaHUWIO, B TOM YHCJIE€ MPUBOSIIMX K Pa3ylPOYHEHHUIO CTBOJA CKBAXKUHBI,

100



0Cc0OEHHO B HaKJIOHHOM MHTepBaje. [IpuMeneHne pacTBopa crocoOCTBYET MPeaynpeKACHUIO
NPUXBATO- U CAIBHUKOOOPA30BaHMS, YMEHBIIEHUIO OOpa30BaHMs >KEI00O0B, YIIYUIICHHUIO
KPETSIIUX CBOWCTB pacTBOPa B OTKPBITOM CTBOJIE.

Mexanu3M MHTHOMPOBAHMS 3aKIIOYAETCS B CIEAYIOLIEM: NPU BBEACHUU B OYpOBOIi
pacTBOp MHTHOMPYIOIIUX JOOABOK MPOUCXOAUT (PU3UKO-XMMUIECKOE B3aUMOJICHCTBUE TIIHHBI
U KaTHOHOB. AJCOpPOIMS Ha TIMHHUCTBIX YaCTHIIAX KAaTHOHOB HHTHOWPYIOIIETO pearecHTa
CHIDKAeT Ha0yXaeMOCTh TJIHMH, TIOBBIIIACT YCTOMYUBOCTD K YBIQKHEHHIO.

C menpro yaydiieHus mapaMeTpoB OypoBOW pacTBOp 00pabaThIBa€TCs B MOCTOSTHHOM
MarHUTHOM  TOJ€. BBICOKOMHTHOMPOBAaHHBIA  pacTBOp  00JaJaeT  TOJEPAHTHOCTHIO
(TepnMMOCTBIO, YCTOHUMBOCTBIO) K BO3ACHCTBUIO BBIOYPEHHBIX TJIMHUCTHIX IMOPOJ, COJIEH,
TEMIEepaTypbl. ITO MO3BOJSET YCHEIIHO OCYIIECTBIATh MPOBOJKY CKBAXHH B OCIOXHEHHBIX
YCTIOBHSX.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. CnoocoObr 6oprObl ¢ muddepennmanbabiMu  npuxBaramu // Tpetbsak A.S.,
Pri6anpuenko F0.M., JIyositnoBa C.U., TypynTaes 10.10.// MexnyHapoaubiii sxypHan «Bpemst
konTroOuHTra» Ne 3 centsops 2016, ¢. 56-65.
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Key words: well, drilling-mud, clay material, key seat, sticking, inhibiting.

One of the prime-factors of the well-drilling success is the drilling-mud quality. In the
well-drilling practice during the clay material penetration high alkalinity drilling muds are
used, clay muds and clayless muds with pH=11+13 are often used to reduce thickening of
mud, packing and well-bore integrity damage troubles. These include the lignosulfonate
drilling muds in combination with caustic soda, calcareous, aluminate, clay-free, salt-
resistant, etc.

High-inhibited drilling mud consisting of, by weight: bentonite clay 4.0-10.0,
polyanine cellulose 1.0-2.0, potassium chloride 1.0-5.0, ferrochromium lignosulfonate 1.0-
3.0, oil-containing additive - phosphatide concentrate 0.5-1.0, barite 0.5-10.0, potassium
methylsilicate 0.5-1.5, potassium acetate 0.5-1.5, soda ash 0.1-0, 5, bischofite 2,0-5,0,
nitrilotrimethylphosphonic acid 0.02-0.03, defoamer 0.5-1.0, graphite 0.5-1.0, water - the rest
and having parameters: density - 2, 1 g / cm3, viscosity - 40 s, water loss - 3 cm3 for 30
minutes is offered on the invention stage.

Highly inhibited drilling mud is used for drilling oil and gas wells that cross powerful
deposits of highly viscous clays prone to swelling, including those leading to softening of the
wellbore, especially in an inclined interval. The mud is used to prevent sticking and gland
formation, reduce the formation of gutters, improve the fixing properties of the mud in the
open trunk.

The mechanism of inhibition works in a following way: after injecting inhibitory
additives into the drilling mud, physicochemical interaction of clay and cations occurs.
Adsorption on clay particles of cations of the inhibiting reagent reduces the swelling of clays,
increases the resistance to moistening.
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In order to improve the parameters, the drilling mud is treated in a constant magnetic
field. Highly inhibited mud is tolerant (resistant) to the effect of drill clay materials, salts,
temperature. This makes it possible to conduct wells in in abnormal operating conditions
successfully.

REFERENCES

1. Tretyak A.Y., Rybalchenko Y.M., Lubyanova S.I., Turuntaev Y.Y. // The
differential stickings fighting system // the international magazine «Coiled tubingtime»
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PA3PABOTKA TEXHOJIOTHMH 1 TEXHAYECKHNX CPEJICTB COOPYKEHUS
CKBAKMH ITPEJTHA3ZHAYEHHBIX JIJISA JIOBBIYHA BBICOKOBS3KUX HE®TEN
DEVELOPMENT OF TECHNOLOGIES AND EQUIPMENT FOR CONSTRUCTION

OF WELLS USED FOR EXTRACTION OF HIGH-VISCOSITY OILS

Ilagenvesa O.H.
Tromenckuu unoycmpuanvuuii ynueepcumem, Tromens
Pavelyeva O.N.
Tyumen Industrial University, Tyumen

KiroueBbie cjioBa: OypeHHE CKBaXMH, BBICOKOBS3KHE HE(PTH, OMTYM, II€MEHTHBII
KaMeHb, oOcaaHas TpyOa, HACOCHO-KOMIIPECOPHBIE TpPYObI, MPOAYKTUBHBIA IUIACT,
MUHHpaIn3anus, Cylb(paToBocTaHABIUBAIOIINE OAaKTEpUU , IJIACTOBOE JaBlieHHE, rpuoH,
KOHCTPYKIIMSI CKBAXKHH.

CoBpeMeHHbIE TEXHOJIOTUH U TEXHUYECKHE CPEe/ICTBa Pa3pabOTKH MECTOOPOKICHHI
00pa3yroT MEJNOCTHYI cucteMy HepTsHOro mnpombicia. OCHOBHas Ieiab TpH OypeHHH
CKB&KUHBI g A00BIMM HePTH — 3TO 0€30MaCHOCTh KOHCTPYKIUU CKBAXHHBI, KOTOPOE
peryiaupyercs pabouynuM MepcoHAIOM ITPH OpraHU3aluu OypoBbIX padoT.[1]

Cy1iecTByeT HECKOIBKO OMPEAETSIONNX (PAKTOPOB CTPOUTENHCTBA CKBAKUH:

1) DddexTrBHOE MPUMEHEHHE UCTIOIB3YEMOT0 000PYIOBAHHUS;

2) OnTtumanbHbIe CIIOCOOBI M PEKUMBI SKCIUTYaTaIlluN CKBAYKUH;

3) Tlongmep:kaHue MIACTOBOTO NABICHUS B MPOJAYKTUBHBIX TOPHU30HTAX;

4) CBoiiCTBa KOJUIEKTOPCKUX CBOMCTB BMEIIAONTUX TTOPOI;

5) ®pakiuoHHBIN cOcTaB J0OBIBaEMBIX (hITIOUI0B, MUHHUPAIU3AIUS BOJI;

6) KoHTposb kpernu CKBaXUHBI.[2]

BriBojb!:

1. IlemMeHTHBII KaMeHb M TOJ3EMHOE OOOPYIOBAaHHUE TIOBEPraeTCs BO3JEHCTBHUIO
OMOXMMHYECKOH KOPpPO3UH, KOTOpas WMEET TEXHOTEHHOE MpOoucXoxaeHue. Vcrounmkamu
MOCTYIUICHUSI MUKPOOPTAHU3MOB SIBIISIIOTCS TEXHOJIOTHMYECKHE JKUAKOCTH W HarHeraemas
BOJIA.

2. Pa3paboTka, JKCIulyaTalusi U PEKOHCTPYKIMS KOHCTPYKIIUM CKBAKHHBI JTOJDKHA
CTPOTO PErJIaMEeHTUPOBATHCS MTPOrPaMMOil Ha OypeHue.
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3. KOHTpOJIb TMOBBIIICHUA HAACKHOCTU Ha KaXIOM 3TaIll€ CTPOUTCIILCTBA CKBAXKUHBI
JOJI’KEH 6BITB O6OCHOBaH Ha CYHMCCTBYIOIIUX MCETOJUKAX, TEXHOJIOTMA U TEXHHUYECKHUX
perieHnii pa3pabaTbiBAEMOTr0 MECTOPOKACHUS HE(PTH.

CIIMCOK UCHTOJIb30BAHHOM JIUTEPATYPHI

1. Bacunenko U.P. «IloBbilienre HaASKHOCTH IKCIUTYaTAIlMH CKBAYKWUH MPHU JOObIYE
BBICOKOBA3KUX HePTel B OCIOKHEHHBIX YCJIOBHSIX», HAay4YHO-TEXHUYECKHH >KypHal
«mxenep-uedrssauk». — Mockpa : OO0 Hutenext Hpummunr CepBucusz. — 2008r. — § c.

2. [TIlaBenmpeBa O.H. «DddekTuBHOCTS OypeHHs OOKOBBIX TOPHU30HTAIBHBIX CTBOJIOB
B HE(TAHBIX  CKB@XWHAX»,  MaTrepuajbl  MEXKAYHApOIHOW  HAyYHO-TIPAKTHYECKOU
KOH(epeHIIMH O00YyJaIOIMXCs, aCHUPAaHTOB M y4ueHbIX «OTMBIT, aKTyalbHblE TPOOJIEMBI U

NEePCHEeKTUBHI pa3BUTHS HeTerazoBoro komruiekca». — 2017r. — 180c.
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Key words: drilling, heavy oil, bitumen, cement stone, casing, pump-compressor
pipes, the reservoir, mineralization, sulphatepolyacrylamide bacteria, reservoir pressure, mud
spring.

Modern technologies and technical means of field development form a complete
system of oil field. The main purpose of drilling a well for oil production is the safety of the
well structure, which is regulated by the working personnel in the organization of drilling
operations. [1]

There are several determinants of well construction:

1) Efficient use of the equipment used;

2) Optimal methods and modes of operation of wells;

3) Maintaining reservoir pressure in productive horizons;

4) Properties of reservoir properties of host rocks;

5) Fractional composition of extracted fluids, water mineralization;

6) Control of well cementing. [2]

Summary:

1. Cement stone and underground equipment is exposed to biochemical corrosion,
which is of man-made origin. Sources of microorganisms are process fluids and pumped
water.

2. Development, operation and reconstruction of the well structure should be strictly
regulated by the drilling program.

3. Control of reliability improvement at each stage of well construction should be
based on existing methods, technologies and technical solutions of the developed oil field.
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scientists"Experience, actual problems and prospects of development of the oil and gas
complex". - 2017. — 180p.

AHAJIUTHUYECKUE NCCJIEJOBAHUSA DOPEKTUBHOCTHU
THAPOUMITYJIbCHOI'O BO3JEVCTBHSA HA TIPU3ABOMHYIO 30HY ILIACTA
TP OCBOEHHUH U PEMOHTE CKBAKUH
EFFICIENCY ANALYSIS OF BOTTOMHOLE ZONE HYDROPULSE TREATMENT
AT WELL DEVELOPMENT AND WORKOVER

Ilempakoe /1. I'., Kynaswix K. C., Kynaesvix A. C.
Canxm-Ilemepbypeckuii copuwiii ynugepcumem, Canxm-Ilemepoype
Petrakov D.G., Kupavykh K.S., Kupavykh A.S.
Saint-Petersburg Mining University, Saint-Petersburg

KurwueBbie cioBa: rugpoummynbHocHOe BozaercTBue Ha II3I1, momens Tomcona-
Tata, Mmonens MakcBesuia, 3aBUCUMOCTD IIEPENafa IaBJICHHUS, BA3KOYIIPYTHE XapAKTEPUCTUKHU
SKUIKOCTH.

B  gnokmame  paccMOTpeHBl  AQHATUTHUYECKHE  HCCIEIOBaHUS, OOYCIIOBIICHHBIE
BbIsIBIICHHEM 3()()EKTUBHOCTH MPUMEHEHUS TEXHOJIOTHU THIPOUMIYJILHOCHOTO BO3JEHCTBUS
Ha [13I1 mpu ncnonp30BaHUK B KauecTBE paboOvei KUIKOCTH JIBYX KHUIKOCTEH C OTIWYHBIMHU
BS3KOYIPYTUMU XapaKTEPUCTUKAMH.

[IpoBenenHbie ONBITHO-IIPOMBIIIJICHHBIE WCTIBITAHUS Ha JEUCTBYIOLIEH
HarHeTaTeNIbHOM CKBaXKHMHE, MyTEM I'€éHepalid UMMYJIbCOB JABJICHUS HA YCThE CKBAXKUHBI U
nepefayn Ux K 3a0010, CBHIETENBCTBYIOT 00 3(PEKTHMBHOCTH MPEUIOKEHHONH TEXHOJIOTHU
rugpouMitynbcHoro Bo3aedcTBust Ha [I3I1 [1]. B kauectBe mNpoOBOAHUKA HMITYJIHCOB
UCTIOJIb30BaHA IUIACTOBAs BOJA. YUUTHIBas MoJoXUTeNIbHBIE pe3ynbraTsl OITN  ocoOwrii
UHTEpEC NPEICTABIAIOT HCCIEIOBAaHUS, IMO3BOJSIOUINE OLEHUTHh 3()()EKTUBHOCTH AaHHOMN
TEXHOJIOTMM IIPH HCIOJIb30BAHUHM B KadyeCTBE IMPOBOJHHKA HMMITYJIBCOB JBYX >XKHIKOCTEH C
pa3IMYHBIMHM BA3KOYNPYTMMH XapakTepuctukamu. st storo Ha momenu Tomcona-Tata u
Mozaenu MakcBema [2] paccMOTpeHa B3aUMOCBSI3b Pa3BUTHS WMITYJILCOB JIaBJICHUS Ha 3a00e
OT COOTHOIICHUS 00BEMOB JaHHBIX KHJIKOCTEH B CKBOXHWHE U WX AMHAMUYECKOM BS3KOCTH.

(L - l)\/%

[ L-1
_+—
7]2(,71 7 )

rae: L-rnyObwHa ckBaxkuHBl (M), |-BbICOTa CTONOA JKHUIKOCTH-areHTa OT 3abos (M), —

Hrorosoe ypaBHEHUE IPUHUMAET BUL:

AP =p-c

TUHAMHUYECKasi BSI3KOCTh JKHIKocTH-areHTa (MlIlaec), — nmuHamudeckas BSI3KOCTb paboueit
xuakoctu (MIlaec), P — renepupyemslii uMIysbC JaBieHHE Ha ycThe (Mna), p — IIIOTHOCTH
CKBQ)XMHHOM JKUJIKOCTH IPUMEM DPaBHOMN (KF/M3), C — IPUMEM Ul UACAIBHBIX YCJIOBHH,
paBHOI CKOPOCTH pacrpocTpaneHus 3Byka B Boze 1000 m/c (11 TpyOOIPOBOJHBIX CUCTEM).
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[TonyueHnHas 3aBUCHMOCTH JIOKa3bIBa€T, YTO C YBEJIMYEHHUEM HMIYJIbCa JABICHUS,
CTCHEPUPOBAHHOTO HA YCThE CKBAXKUHBI, DPAa3BUTHE WMITYJIbCOB JIaBICHHS Ha 3a0oe
MPOUCXOAUT TO CTENCHHOW 3aBUCUMOCTH, U TIPU MalbIX O00bEeMax IKUAKOCTH,
HEMOCPEJACTBEHHO KOHTAKTHPYIOIIEH ¢ Tpu3abOWHOW 30HOH, Tmepeman AaBIICHUS,
co3laBaeMbli Ha 3a00€ CKB@XHMHBI, NPAKTUUYECKHM HE 3aBHCUT OT BSI3KOYNPYTUX
XapaKTepUCTHK KUAKOCTEH, a 3aBUCUT TOJBKO OT MMIIYJIbCOB JaBJICHUS, TEHEPUPYEMBIX Ha
YCTh€ CKBXUHBI, UTO MOATBEPKICHO aHATUTUYECKUMU UCCIECIOBAHUSIMH [3].
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Key words: hydropulse bottomhole zone treatment, Thompson-Tat model, Maxwell
model, dependence of pressure drop, visco-elastic characteristics of liquid.

The report is dedicated to analytical study, validating the efficiency of applying
hydropulse treatment of the bottomhole formation zone using two liquids with different visco-
elastic characteristics.

Field tests, performed in an operating injection well by means of pressure pulse
generation at the wellhead and its transmission to the bottomhole, indicate the efficiency of
the proposed technology of hydropulse bottomhole zone treatment [1]. Formation water was
used as the pulse conductive body.Taking into consideration successful outcome of the field
tests, this study is of great interest to evaluate the efficiency of this technique using two
liquids with different visco-elastic characteristics as a pulse conductive body.Thompson-Tat
and Maxwell models [2] have been used to demonstrate interrelation of pressure pulse
generation in the bottomhole zone and the ratio of volumes and dynamic viscosities of the
liquids in the well. Resulting equation takes the following form:

2P
L—=1) |—
-2
I L-1
—_ + —_—
N2 (771 7 )
where: L - depth of the well (m), I- height of the agent fluid column from the wellhead (m),

AP =p-c

I — dynamic viscosity of the agent fluid (MPa-s), 72— dynamic viscosity of the working fluid
(MPas), P — the generated pulse pressure at the wellhead (MPa), p — the density of the
borehole fluid (kg/m®), ¢ — coefficient for referent conditions equal to the velocity of sound in
water - 1000 m/s (for pipeline systems).
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Obtained dependence proves that with an increase of pressure pulse generated at the
wellhead, pressure pulse at the bottomhole grows exponentially; in case of small quantities of
liquids in direct contact with the bottomhole, the generated pressure drop has practically no
dependency on their visco-elastic characteristics and is influenced only by pressure pulses
generated at the wellhead, as supported by analytical studies [3].
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COBEPHIEHCTBOBAHUME OBPATHOT'O CIIOCOBA HEMEHTHUPOBAHUA
PERFECTION THE REVERSE METHOD OF CEMENTING

Ilempoe I1.B., Huxonaee H.H.
Canxm-Ilemepoypecxuii eopnuiii ynusepcumem, Caukm-Ilemepoype
Petrov P.V., Nikolaev N.I.

Saint-Petersburg Mining University, Saint-Petersburg

KiawueBble cioBa: o0paTHOE IIEMEHTHPOBaHME, KpEIUIEHHE OOCaJHBIX KOJIOHH,
OydepHas )KUIKOCTh, ITOJIUMED.

B mpakTtuke cTpouTenbcTBA HE(PTAHBIX W Ta30BBIX CKBAXHH CIIOCOO OOpaTHOroO
[IEMCHTUPOBAHMsI OOCAJHBIX KOJIOHH TPUMEHSIIOT BECh PEIKO B CBSI3U CO CIIOKHOCTBIO
OTIpeNIeICHUs MOMEHTa OKOHYAHHS TPOIIEYPHI IEMEHTUPOBAHUS, BOSHUKHOBEHUEM Pa3phIBa
CIUTOITHOCTH TaMIIOH&KHOTO pAcTBOpa B 3aTPyOHOM NPOCTPAHCTBE, a TaKXKe CMEUICHHUS
TaMIIOHA)KHOTO PAacTBOpa W TPOMBIBOYHOH >kuakocTd. OmHAKO, B sl CIydaeB, TOJIBKO
YKa3aHHBII CIOCOOOM IEMEHTHUPOBAaHUS MOXXHO JOCTHYh TpeOyeMOoro KauecTBa Kpemu C
TOYKHU 3PCHUA €€ T'CPMETUYHOCTU U KABCPHO3HOCTH, OC06CHHO B YCJIOBUAX TIOTJIOIICHHA
IIEMEHTHOTO PacTBOpa.

I[J'ISI YCTpaHCHHA OTMCUCHHBIX HEAOCTATKOB O6paTHOFO HEMCHTUPOBAHHUA aBTOpaMU
MpeasiaraeTcsl  WMCIOJb30BaTh  CHEIHANbHYIO OydepHyr JKHIKOCTh. B 3aTpyOHOE
NPOCTPAHCTBO 3aKAaYMBAETCSl CHCTEMa IOJIMMEpHOW OydepHOH >KHIKOCTH Ha OCHOBE
pearenta-crabunuzaropa PA flowdrill 1020 ¢ BkmrodeHnem B ee coctaB (HeppOMarHUTHOTO
HATOJTHUTEIISA, CIIUBATeNsl (COJNIM TOJUBAJICHTHBIX METAJUIOB) M apMHPYIOMIETO BOJOKHA
(BCM).

IIpu sTOoM ympaBienue OyQepHONH KHUIKOCTHIO M KOHTPOJIb €€ JABIKEHHS I10
3aTpyOHOMY TPOCTPAHCTBY OCYIIECTBIISIETCS MPH MOMOIIU MarHUTa, HAXOJSIIEMCS BHYTPH
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O6CﬁI[HOI>'I KOJIOHHBI. MAaraur MoKeT GBITB MNOCTOAHHBIM HWJIKX  JJICKTPUYCCKUM U
nepeMenaeTcs Ha KapoTaXHOM Kabese nin ruOKux Tpyoax.
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In the practice of construction of oil and gas wells, the method of reverse cementing
casing is rarely used due to the difficulty of determining the end of the cementing procedure,
the rupture of the cement slurry in the annulus, and the mixing of the cement slurry and
flushing fluid. However, in some cases, only the specified cementing method can achieve the
required quality of lining in terms of its tightness and cavernousness, especially in terms of
the absorption of cement mortar.

In collaboration with students of USPTU, an improved method of reverse cementing
using ferromagnetic filler was described [1]. When making experiments one of the difficulties
was the creation of a buffer fluid [2].

To eliminate the marked disadvantages of reverse cementing, the authors propose to
use a special buffer fluid. A polymeric buffer fluid based on the reagent-stabilizer PA
flowdrill 1020 is injected into the annular space with the inclusion of a ferromagnetic filler, a
crosslinker (salt of polyvalent metals) and micro-reinforcing construction fiber.

In this case, the control of the buffer fluid and the control of its movement in the
annular space is carried out with the help of a magnet inside the casing. The signal of the end
of cementing is the flow rate of the cable on which the magnetic device is fixed.
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OBOCHOBAHMUE 1 PA3PABOTKA BA3ZKOYIIPYI'UX COCTABOB JIJIAA
JUKBUJAIIMHA MOTJIOIEHUN ITPU BYPEHUU CKBAXKWH
STUDY AND DEVELOPMENT OF VISCOELASTIC COMPOSITIONS FOR THE
LIQUIDATION OF LOSS OF CIRCULATION IN WELL DRILLING

Pyoseea E.IO., Hyuykoea M.B.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Rudiaeva E.Y., Nutskova M.V.

Saint-Petersburg Mining University, Saint-Petersburg

KiloueBble cioBa: OypeHHE CKBaKUH, MOTJIOUICHHE IMPOMBIBOYHON KHUJIKOCTH,
nabopaTopHble HUCCIeN0BaHMs, BonoHaOyxaromuil momumep «llerpocopO», KHUCIOTHOCTH
Cpell, peoJIoTusl, TEXHOJIOTHsl, KOHTEHHEPBI-I1aKEThI.

[IpoBenensl wuccnenoBaHUs BIMSHUSA Cpeasl OypoBOrO pacTBOpa Ha XapakTep
noBeieHus BojoHaOyxaromero mnonumepa «llerpocopO», ¢  1enbl0  omnpeaeneHus
BO3MOXXHOCTH TPUMEHEHHUS HCCIEeIyeMOro peareHta J[Uis OINepaTUBHOW JUKBHUIAIIUU
MOTJIOUICHUH MPOMBIBOYHOM KHUIAKOCTU IIpH OypeHuu ckBakuH. [IpoBeneHHbIE UCCIeT0BaHUS
MOKa3ajy, YTO XapakTep HaOyXaHMs peareHTa CHWJIbHO 3aBHCHUT OT pH cpenbl, 4TO MOXXHO
UCTIOJIB30BaTh JUISI PETYIMPOBAHUS JAWHAMHUKH CTPYKTYpoOOpa3oBaHUS Ul peau3aluu
Pa3TUYHBIX TEXHOJIOTHYECKUX CXEM JIMKBUIAINH MTOTJIOMICHUH.

Jns 3akayky Ha OouyiblMe TIYyOMHBI (IPU OTCYTCTBHHM B pa3pe3e KapOOHATHBIX U
KHCJIOTOPACTBOPUMBIX TOPOJ) HEOOXOAMMO cpely OypOBOTO pacTBOpa JAOBECTH J0 KUCIOH,
TaK Kak B HEW MPOMCXOIUT MEHee MHTEHCUBHOE HaOyxaHue vactuil «I[lerpocopbay. OgHako
MaHHBIA TMpPUOPUTET B ToOKazaTensx pH palnuoHaneH TONBKO TMPU  UCIOJIB30BAHUU
OTIPENICTICHHON TEXHOJOTUH 3aKauyKu OypOBOTO pacTBOpa (€CiM BOJIOHAOYXAIOIIMKA TOJIUMEP
no0aBisieTcsl B MPUEMHBIX €MKOCTX). JloBeneHre MCXOJHOTO PacTBOpa O KHUCIIOM cpeibl
MOJKET HEraTUBHO CKa3aThCsl Ha CBOMCTBaxX OypOBOrO pacTBOpa, U OH OyJeT HENPUTOJIEH IO
MHOTMM TIYHKTaM CBOEro mpenHazHaueHus. OTcioona ciegyer, 4YTo IesecooOpasHo
UCTIOJIb30BaTh OYpOBO# pacTBOp, HE MEHsIsl UCXOMHBINA pH.

Jnis mocTaBKM pacTBOpa MOJIMMEpa HEOOXOAWMOW KOHCHCTEHIMH K TOTJIOLIAOIIUM
TOpU30HTaM pa3paboTaHa TEXHOJOTHA, B KOTOPOH HCIIOJIB3YIOTCS KOHTEHHEpBI-TTaKeThI
CIEIMAIbHOTO COCTaBa, MO3BOJISIONIME OOECIeYnTh CMENIMBaHHWE OYypOBOrO pacTBopa M
CyXO# cMecH ToJiMepa Ha 3a00€ ¥ 3aKauKy B MOTJIOMIAONINN TIJIacT.
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Investigations of the influence of the mud fluid environment on the behavior of the
water-swelling polymer "Petrosorb" have been carried out to determine the feasibility of using
the reagent under investigation for the operational liquidation of the drilling fluid absorption
during well drilling. The conducted studies showed that the nature of the swelling of the
reagent strongly depends on the pH of the medium, which can be used to control the
dynamics of structure formation for the implementation of various technological schemes for
eliminating absorption.

For pumping at great depths (in the absence of carbonate and acid-soluble rocks in the
section), it is necessary to bring the mud fluid environment to acidic, since it produces a less
intensive swelling of Petrosorb particles. However, this priority in terms of pH is rational only
when using a certain drilling fluid injection technology (if a water-swelling polymer is added
to the receiving tanks). Bringing the original solution to an acidic environment can adversely
affect the properties of the drilling fluid, and it will not be suitable for many items of its
intended use. It follows that it is advisable to use the drilling fluid without changing the initial
pH.

To deliver the polymer solution of the required consistency to the absorbing horizons,
a technology has been developed that uses container-packages of a special composition that
allow mixing of the drilling mud and the dry polymer mixture at the bottom and pumping into
the absorbing formation.
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TEILIOBOM CHAPSAJI JISI SKOJIOTMUYECKHU BE3OITACHOI'O BCKPBITHUSA
HNOJIEAHUKOBOTI'O O3EPA BOCTOK (AHTAPKTHUIA)
THERMAL DRILLING ASSEMBLY FOR ECOLOGICALLY CLEAN ACCESS OF
THE SUBGLACIAL LAKE VOSTOK (ANTARCTICA)

Cepoun /I.B., Bacunvee H.U., /Imumpuee A.H., bonvuiynoe A.B.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Serbin D.V., Vasilev N.I., Dmitriev A.N., Bolshunov A.V.
Saint-Petersburg Mining University, Saint-Petersburg

KuarwueBble ciioBa: AHTapKTHIa, CKBaXHHA, 03€po BocTok.

[IpoekT uccrnenoBanus MOAJIEIHUKOBOIO o3epa BOCTOK HACUMUTHIBAET YK€ NIECSITKU
JIeT YCIENTHON pean3aliy HayqHbIX pa3paboTok B pa3nuuHbiX cepax. B HacTosiee Bpems
pa3paboTKa TEXHOJOTUM M TEXHUYECKUX CPEACTB JIs BCKPBITHS TOJJICIHUKOBOTO 03epa
BocTok siBiisieTcst mepBooUYepeIHON 1IEIbIO.

Pa3zpaboTanHasi TEXHOIOTHsS KOJOTUYECKH OE30MaCHOT0 BCKPBITUS MOUICIHHUKOBOTO
03€epa UCIOJIb30BaHNEe CKBaXHUHBI S| M BKIIIOUAET yBeIHUEHUE AUAaMeTpa CKBaKUHBI B MECTE
KOHTakTa ¢ o3epoM 10 300 mMm Ha BeicoTy A0 10 MeTpoB. Pacmmpenue cTBoja CKBaKUHBI 10
HEOOXOUMOTr0 UaMeTpa MPEANoyiaraeTcss ¢ MPUMEHEHHEM MEXaHHYECKOTO0 U TEIIOBOTO
pacmmmputeneil. Ha rmy6une 10 metpoB 10 1 MeTpa OT MecTa KOHTaKTa CKBaXKHUHBI C BOJOM
UCTIONB3YETCSI MEXaHWYECKUH paCIIMpPHUTENh, M KOTOpOro TpelOyercss OypeHue MHUIoT-
CKBKUHBI. TemIoBBIM CHapsIOM (pacimupuTeneM)0yneT IpoOypeH MOCIeTHII METp MEXITY
CKBOKMHOM M 03€pOM C OJHOBPEMEHHBIM pACHIMPEHHEM CKBAKMHBI 3a CYET CO3JaHUs
BUXPEBOrO TOTOKAa LHUPKYJIALUOHHONW >KUIKOCTH (paciuiaBieHHON Bofbl). Pacmmpenue
HI)KHETO0 y4acTKa CKBa)KMHBI CO3[ACT YCIIOBHUSI JJIi KOHTPOJIHUPYEMOTO TMOJbEeMa O3EPHOM
BOJBI Ha BBICOTY A0 10 MeTpoB, YTO MO3BOJIUT CYHIECTBEHHO CHU3UTH KOjeOaHUs YpOBHS
BOJIbI B CKBa)XKMHE MPH MPOBEIECHUH CITyCKOTOJbEMHBIX OMEpaluii U UCKIIOYUT 3arpsi3HeHue
03epa MpH MPOBEICHNUU PadOT U MPUMEP3aHNUE K CTEHKaM CKBaKHUHBI IOCTABOYHOT'O CHapsi/Ia ¢
MOJYJIEM, OCHAIIEHHBIM HAyYHO-HCCIIEJOBATEIbCKON almapaTypbl, a TakXke MNpeaylnpeauT
o0pa3oBaHue SMYJIbCUU BO BpeMsI ITOIbEMa CHapsa.

TermioBoi CHapsiA IUIsl BCKPBITUS TOMJICIHUKOBBIX 03€p OypeHHEM IUIaBICHUEM C
OJIHOBPEMEHHBIM WJIU TOCJIEIYIOIIUM DPACIIUPEHUEM CKBAXKUH COCTOUT M3 MSATH OTCEKOB:
Ka0eIbHOTO 3aMKa, 3JIEKTPUYECKOr0 OTCEKa, HACOCHOTO OTCEKa, UPKYJSLUOHHOTO OTCEKa U
pabouero oprana. Pabouwmii opraH BKIIOYaeT B ce0s TEIUIOBYIO KOPOHKY, , TEIUIOBBIC
9JIEMEHTbl W TEHETPATOp, C BHIIOJHEHHBIMU B HEM KOJIJIEKTOPOM U TaHT€HIHMAJIbHBIX
KaHaJoB. B TerioBoM cHapsiie UCIoib3yeTcsl OypoBasi KOpOHKa OT TEPMOOYPOBOTO CHapsiaa
TB3C-132. Colupaercs cHapsia Ha TpyOax KOJOHKOBOro Habopa O6ypoBoro cHapsiia KOMC,
HACOCOM OCYIIECTBIISIETCS LUPKYISALUS Talol Boabl B 3aboiftHoW 3o0He. Mojaenb
CKOHCTPYHMpOBAHA TaK, YTO Tayias BOJA, IPOXOJIS Yepe3 LEHTPAIbHBIC TPYObI, TOIOTPEBACTCS
U TOoJaeTcs B TIEHETpaTOp C HarpeBaTeNbHBIMU 3JEMEHTAMH, B KOTOPOM BBINOJHEHBI
CKBO3HbIE TaHT€HIIMAJIbHBIE HAMPABJICHHbIE K EPUMETPY KaHAJbI, CO3JAI0IINE BBIXOASIIUMU
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CTPYSAMM HArperou *XUAKOCTH BUXPEBOM IIOTOK BOKPYI OCU CKBaXUHBbI. TeIUIOBOM CHapsp
00BEAMHSIET TEXHOJIOTHYECKHE MTPOIIECCHI YTIYOKH CKBRXKHUHBI M YBEIIMUEHUS €€ TUaMETpa.
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The subglacial Lake Vostok research project has been around for decades in the
successful implementation of scientific research in various fields. At present, the development
of technology and technical means for clean access of the subglacial Lake Vostok is a top
priority goal.

The developed soft technology for clean access of the subglacial lake is the use of the
well 5G and includes an increase in the diameter of the well at the site of contact with the lake
up to 300 mm to a height of 10 meters. The expansion of the borehole to the required
diameter is assumed using mechanical and thermal drilling assembly. At a depth of 10 meters
to 1 meter from the point of contact of the well with water, a mechanical expander (drilling
assembly) is used, which requires the drilling of a pilot well. The thermal drilling assembly
(expander) will drill the last meter between the well and the lake while simultaneously
expanding the well by creating a vortex flow of the circulating fluid (molten water).
Expansion of the lower part of the well will create conditions for the controlled raising of lake
water to a height of 10 meters, which will significantly reduce fluctuations in the water level
in the well during tripping and eliminate the contamination of the lake during the work and
freeze the scientific equipment with the module research equipment, as well as prevent the
formation of an emulsion during the lifting of the projectile.

A thermal drilling assembly for the clean access of subglacial lakes by fusion drilling
with simultaneous or subsequent expansion of wells consists of five compartments: a cable
lock, an electrical compartment, a pump compartment, a circulation compartment, and a
working member. The working body includes a thermal drill ring, thermal elements and a
penetrator, with a flowline and tangential channels made in it. The thermal tool uses a drill bit
from a TBZS-132 thermal drill bit. A projectile is assembled on the pipes of the KEMS drill
core set, and the pump circulates the melt water in the bottom hole zone. The model is
designed so that the melt water, passing through the central pipes, is heated and supplied to
the penetrator with heating elements, in which the through tangential channels directed to the
perimeter are made, creating vortex flow around the well axis through jets of heated fluid.
Thermal drilling assembly technological processes drill wells and increasing its diameter.
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PA3PABOTKA METOJMKH UCCJEJOBAHMSI MOPCKHX ILTOIIAIEN
BYPEHUSI 1 AHAJTA3 TEXHOJIOT i1 BYPEHWSI MTHTEPBAJIOB C
BO3MOYKHBIM NPOSIBJJEHUEM MPUAOHHOT O T'A3A
DEVELOPMENT OF THE METHODOLOGY OF INVESTIGATION OF MARINE
SPACE OF DRILLING AND ANALYSIS OF TECHNOLOGIES OF DRILLING OF
INTERVALS WITH POSSIBLE SHALLOW GAS BLOWOUT
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KuroueBble cjioBa: MOpcKoe OypeHHe, MPUIOHHBIHN Ta3.

B nacrosiee Bpemst B Poccuiickoit degepanuy KOIUYECTBO CKBAXXKUH, MTPOOYPEHHBIX
Ha MOp€, HEYKJIOHHO PAcTeT, B CBSA3U C 3THUM MPOOJIEMBI UCCIIEOBAHUS TUIOIAAeH OypeHus u
«IPUJIOHHOTO Ta3a» CTAHOBATCS oOcTpee. B Hacrosiee Bpems HCCIEJOBAHUEM OSTOU
npoOJeMbl 3aHUMAETCs OTPaHMUYCHHBIM KPYr JIMI[; HCCIEAOBAaHHS CBOIATCS K H3YYEHUIO
penIeHus: JaHHOU MpooIIeM 3apyOe)KHBIMA KOMITAaHUSIMU.

B nanHoil pabore OyneT paccMOTpeHa IUIaH-MporpaMma [0  HUCCIIEI0BaHMIO
NOTEHIMATIBHBIX IUIOManel 11 OypeHus, a Tak K€ pacCMOTPEHBI COBPEMEHHBIE TEXHOJIOTHU
OypeHusi, MPUMEHsIEMbIE B YCIOBHIX BO3MOXHOIO MPOSIBICHHS MPUIOHHOTO Ta3a. s Toro,
4T0OBI OypOBBIE pabOTHl OBUIM MPOBEAEHBI KAYECTBEHHO U B CPOK HEOOXOIUMO MPOU3BECTH
TIIATENbHOE HccienoBanue riomanu Oypenus [1]. IlomHoTa uMccnenoBaHMid 3aBHUCHT OT
CTETIEHU HM3YyYCHHOCTH PETHOHA, HAIMYMS WM OTCYTCTBUS B HEMOCPEICTBEHHOW OJIM30CTH
TEXHUYECKUX OOBEKTOB, a TaK k€ OT IIyOMHBI MOps. Bbynyr paccMOTpeHBl OCHOBHBIE
IpEeuMylIecTBa M HEJOCTaTKH COBPEMEHHBIX TEXHOJIOTUH OypeHus MHTEpBallOB C
BO3MOXHBIM TPOSIBJIEGHUEM IPHIOHHOTO Ta3a, TaKMX Kak: JIMKBMIanus HposBICHUS IpU
IOMOILM JUBEPTOPA, COXPAHEHHE IEPBUYHOIO KOHTPOJIA, METOJ IJIYLIEHUS CKBAaXKHHBI,
OypeHwue MUI0OTHOTO cTBOA [2].

[IpencraBnennas paGora MoOKeT OBITH IMOJIE3HA M JJS Pa3pabOTUYUKOB MOPCKHX
He(TEra3oBbIX MECTOPOXKICHHM, TMOCKOJIBKY TIOSBUTCS YeTKas CXeMa I0 HCCIIEIO0BAHUIO
iomazael OypeHus, a Tak e BbIOOp KOHKPETHOM TeXHOJIOTHH OypeHUs OyIeT yIpoIleH U3-
3a PACCMOTPEHHBIX IIJIFOCOB U MUHYCOB Ka)JI0M TEXHOJIOTHH.
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At present, the number of wells drilled at sea in the Russian Federation is steadily
growing, in connection with this, the problems of exploration of drilling areas and "shallow
gas" become more acute. At present, a limited number of persons are engaged in research into
this problem; The research is reduced to studying the solution of the given problems by
foreign companies.

In this paper, we will consider a plan-program for exploring potential areas for
drilling, as well as consider modern drilling technologies used in the context of possible
bottom gas. In order for drilling operations to be carried out qualitatively and in time it is
necessary to make a thorough study of the drilling area [1]. The completeness of the research
depends on the degree of study of the region, the presence or absence of technical objects in
the immediate vicinity, as well as from the depth of the sea. The main advantages and
disadvantages of modern drilling technologies for intervals with possible occurrence of
shallow gas will be considered, such as: Elimination of the manifestation with the help of the
divertor, preservation of the primary control, method of damping the well, drilling of the pilot
barrel [2].

The presented work can be useful for developers of offshore oil and gas fields, as there
will be a clear scheme for exploring drilling areas, and the choice of a particular drilling
technology will be simplified due to the pros and cons of each technology.
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NMEPCHEKTUBBI PA3BUTHSA IEPEJOBBIX TEXHOJIOI'MiA BYPEHUS
CKBA’XHH BO JIBAY
PERSPECTIVES FOR FUTURE DEVELOPMENT OF ADVANCED ICE DRILLING
SYSTEMS

Tananau I1.T.
THonapuwiii nayuno-uccredosamenvekull yenmp, L3ununckuil ynusepcumem, Yanuyns, Kumaii
Talalay P.G.
Polar Research Center, Jilin University, Changchun, China

KuroueBble cjioBa: riyookoe OypeHue, CKBaXWHA, CIIOCOOBI OypeHusi, OypeHue BO
JbY, IEPEOBbIC TEXHOJIOTHH.

C uenpl0 TMPEOONCHHs PAa3IMYHBIX HEJOCTATKOB W YCTpPaHEHUs MpodieM OypeHHs
CKBOXHH BO JbAYy, TAaKWX Kak HU3Kasg A(G(YEKTUBHOCTH OypeHUs TIYOOKHX CKBaXUH
DIIEKTPOMEXAHUYECKUMHU CHAPSIAMU, BBICOKAS IHEPrOEMKOCTh OYpPEeHUS THUAPOCTPYWHBIMU
CUCTEeMaMHM, 3arps3HEHHE CKBRXHMHBI H KepHa, HeoOxoauMa pa3padoTKa HOBBIX
HETPATUIIMOHHBIX KOHIENIHI OypoBbIX cucTeM. OKHUIACTCsI, YTO BHEAPEHHUE HOBBIX CUCTEM
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MO3BOJIMT 3HAYUTENIFHO YBEJIMYUTH CKOPOCTh NMPOXOJKH, TEM CaAMbIM COKPAaTHB 0o0Iee BpeMs
OypeHnusi. B To ke Bpemsi, mepe1oBble CHCTEMBI OYpeHus JibJia OyIyT Jierde, Jemienie u 6omnee
HKOJIOTHYECKU 4YHCThle. K 4MCily KOHKPETHBIX 3a/a4, CBS3aHHBIX C pa3pabOTKOH HOBBIX
TEXHOJIOTUH, OTHOCATCS CIENYIOIIUE HANpaBIeHUs UCCIeNoBaHmii: 1) Tepmuyeckoe OypeHue
C HCHOJb30BAaHUEM M3BJIEKAEMBIX 30HAOB [UISI OSKOJOTHYECKH UHUCTOTO H3y4YEHUS
MOJISTHUKOBBIX  03€p; 2) CKOPOCTHOE OypeHHEe C HEeNpPEephIBHOW IMHEBMATHYECKON
TPAaHCIIOPTUPOBKOW TINIaMa W KepHA; 3) THAPOCTPYHHOE KOJOHKOBOE OypeHue Mo
JIETHUKOBBIMU IIeNb(paMH C HCIOJIb30BAaHUEM AaBTOHOMHBIX IIOJBOJHBIX ammaparos; 4)
nazepHoe OypeHue. B noxmane mpencraBiieHbl BO3MOXKHBIE IIYTH M COBPEMEHHOE COCTOSHUE

paSBI/ITI/IH 9TUX CUCTEM.
* % %

Key words: deep drilling, borehole, drilling methods, ice drilling, advanced
technology.

In order to solve various drilling limitations and ice drilling problems such as low
drilling efficiency of deep electromechanical drilling, high power consumption of hot-water
drilling systems, borehole and core contamination, the new unconventional drilling concepts
are essentially need to develop. It is expected that new drilling concepts could allow much
higher rate of penetrations, thereby reducing overall drilling time. At the same time, advanced
ice drilling systems would be lighter, cheaper and more environment-friendly. Specific
challenges related to developing new emerging technologies include following research
trends: (1) thermal drilling with recoverable sondes for environmental exploration of
subglacial lakes; (2) rapid ice drilling with continual air transport of cuttings and cores; (3)
under-ice-shelves hot-water ice-coring drilling using autonomous underwater vehicles; (4)
laser drilling. The report presents possible ways and recent state of developing these systems.

NCITOJIB30BAHUE TEJIEMETPHUHA B ITPOLUECCE BYPEHUSA CKBAXKUH
THE USE OF TELEMETRY IN DRILLING WELLS

Toponoe T.M.
Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
Toropov T.M.
Saint-Petersburg Mining University, Saint-Petersburg

KuroueBble ci10Ba: mpeaauIioMHas TPaKTHKA, KaTHOpOBKa, aOpa3suBHOCTh OypOBOTO
pacTBopa, TeIecucTeMa, pOTOPHO-YIIpaBiIsieMasi CHCTEMa, TEIIEMETPHSI.

[To oxoHuanum 6-oro cemectpa oOyueHHs CTYAEHTHI-OAaKaJaBphl, MO HAMPABICHUIO
«HedrerazoBoe neno», mpoxoaaT MPEATUINIOMHYIO MPAKTHKy Ha mpou3BojacTBe. OHa maer
MaTepuan s Oyaymied BBIMYCKHOW paboThl. OMHOM W3 TakuMX KOMIIAHUHM SIBISETCS
«XammOypron MateprsmHial MOX», TAe CTaXephbl y4acTBYIOT B TaKUX TEXHOJIOTHYECKUX
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npolieccax, kak pazdopka (cOopka) TerecucTeM, KOTOpbIe OTHPABISIIOT Ha MECTOPOXKICHHUS,
KaTuOpOBKa U3MEPHUTEIBHBIX MPUOOPOB, pa3doopka (cOOpKa) BUHTOBBIX 3a00MHBIX TBUTATEIH
U T.J.

KanuOpoBkoit  cpencTB  HM3MEpeHH  Ha3bIBaeTCs  IPOLIECC  OINpeleNeHUus |
MOJATBEPXKJIEHUS MCTHUHHBIX 3HAYEHUN METPOJIOTMYECKHX XapaKTepUCTHK, a TakKkKe
MPUTOHOCTH 3TUX H3MEPUTEIbHBIX NPUOOPOB K MpUMEHEeHHIo. JlaHHas omeparusi KpaiiHe
Ba)KHA, TOCKOJBKY COOpKa COBpPEeMEHHOTO OypoBoro oOOpymoBaHUS TpeOyeT TOYHOTO
cobmonennst TexHonorui. KammOpoBka ™O3BOMSET YK€ Ha dTamax COOPKH BBIIBUTH
nedeKTHBIE COCTABISIONINE 000PYIOBaHUS, Pa3MbIThie OYPOBBIM PAaCTBOPOM BCJIEICTBUE €T0
abpa3uBHOCTH. XOTb 3TOT TEPMHUH OOJIbIIE MPUMEHUM K TOPHBIM MOPOAAM, TEM HE MEHee
UMEHHO MEJKOIUCTIepCcHast (a3za pacTBopa (IIECOK) U BBI3BIBAET pa3pylIeHUE MeTaa.

C pa3BUTHEM TEXHOJIOTHI HaINpaBIEHHOTO OypeHHs TOSBWIACH TEHIEHIHS K
nonajaHuio 3a00s B 3aJaHHYIO TOUKY IIACTa M K COOTIOCHUIO MPOEKTHOTO MPOdHIII CTBOJIA
CKBOXHUHBI. OTy mpobiemMy pemaer TeaeMeTpus. TelecucTeMbl U3MEpSIOT MEPBHUUYHYIO
nH(pOpMaILIMIO O CKBa)XKHHE, €€ Nepeaavy Mo KaHaly CBS3U Ha 3eMHYIO TIOBEPXHOCTb, IPUEM U
00paboTKy ISl TIPEAOCTaBJICHHs yKa3aHUW orepatopy. Mx 3a0oifHas 4acTh COCTOUT W3
NEpBUYHBIX TpeoOpa3zoBarenell HampaBieHHUs OypeHHs, Teo(pU3NYECKUX IapaMeTpoB
CKBOXHMHBI M TEXHOJIOTMYECKUX TapaMeTpoB OypeHHs, TeM CaMbIM JaBas JeTalbHOe
IpEeCTaBICHNE O CTBOJIE CKBAYKUHBI.

Portopnass ympaBisiemas cucreMa — 3TO COBPEMEHHBIE TEXHOJOTHMH OYypOBOTO
3a00iHOrO0 000pY/AOBaHHUs, MO3BOJIAIONIME OCYIIECTBISTH TOYHYIO TPOBOJKY CTBOJIA U
BCKPBIBATh CJIOKHBIE IJIACTHI IPU HAKIIOHHO-HAMPABICHHOM U TOPU30HTAIBHOM OYpPEHHH.

Takum ob6pazom, xkommnanus «XammuoypToHn MuTtepHImHII MOX», HCHIONB3ysS Takoe
COBPEMEHHOE BBICOKOTEXHOJIOTHYHOE oOopynoBanue, kak MWD u GeoPilot, mosimaer
3 PEKTUBHOCTD CTPOUTENIBCTBA CIIOKHBIX CKBAYKHH.

CIIMCOK UCHTOJIb30BAHHOM JIUTEPATYPHI
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Key words: pre-diploma practice, calibration, abrasiveness of drilling mud, MWD,
rotary-controlled system, telemetry.

At the end of the 6th semester of study, students-bachelors from «Oil and gas
business» pass a pre-diploma practice in workplace. It gives information for future graduation
work. One of these companies is «Halliburton International GmbH», where interns participate
in such technological processes as disassembling (assembling) of MWD going to fields,
calibrating measuring instruments, disassembling (assembling) screw downhole motors, etc.
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Calibration of measuring instruments is the process of determining and confirming the
true values of the metrological characteristics, as well as the suitability of these measuring
instruments for use. This operation is extremely important because the assembly of modern
drilling equipment requires precise adherence to technology. Calibration allows already at the
stages of assembly to identify defective components of the equipment, blurred mud due to its
abrasivity. Although this term is more applicable to rocks, nevertheless it is the fine phase of
the drilling mud (sand) that causes the destruction of the metal.

With the development of directional drilling technologies, there has been a tendency
for the bottomhole to fall into a given point of the reservoir and to follow the design profile of
the wellbore. This problem is solved by MWD. It measures the primary information about a
well, its transmission through a communication channel to the earth's surface, reception and
processing to provide to the operator. The downhole part of the MWD consists of the primary
transducers of the drilling direction, geophysical parameters of the well and technological
parameters of drilling, thereby giving a detailed information of the wellbore.

The rotary controlled system is modern drilling technology of downhole equipment,
allowing to carry out accurate wiring of the well and open complex formations in directional
and horizontal drilling.

Thus, Halliburton International GmbH, using such modern high-tech equipment as
MWD and GeoPilot, increases the efficiency of the construction of complex wells.
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PACYET JOJITOBEYHOCTH U TAMMA-ITPOIIEHTHBIN PECYPC CKBAKUH
CALCULATION OF ENDURANCE AND GAMMA-PERCENTAGE SERVICE LIFE
OF WELLS

®Deooposa H.I'
Cesepo-Kasxasckuil ¢hedepanvrulil ynusepcumem, Cmagponoiv
Fedorova N.G.
North-Caucasus Federal University, Stavropol

KutoueBble cji0Ba: CKBaXXMHa, WHAMBHAYAJIbHBIN pecypc, pacyeT, JAO0JITOBEYHOCTH,
raMMa-mpoLeHTHBIN pecypc.

NunuBuayanbHBId pecypc CKBaXHH CBS3BIBAIOT C PECypCOM OKCILTyaTallMOHHON
KOJIOHHBI U PACIIONIOKEHHOH 3a HEll IEeMEeHTHOM 000104Koit [1].
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BreimonHenue B Te4YeHHWE psAAa JIET IKCHEPTHU3Bl MPOMBIIIJICHHOW O€30MacHOCTH
CKBaXMH moA3eMHbIX Xpanununy ra3za (IIXI') mo3Bojauia0 HAKOMUTh CTATHCTHYECKUMN
MaTepUall O CpOKax SKCIUIyaTalluh CKBaXXHUH, WX TEXHUYECKOM COCTOSHUM, KOJIMYECTBE U
MpUYMHAX OTKA30B.

O0600611eHre TOMYYEeHHBIX JTaHHBIX B paKypce CPOKOB IKCIUTyaTallMM U TEXHUYECKOTO
COCTOSIHUSI KpeIlU CKBAXHH M, B YAaCTHOCTH, LIEMEHTHBIX 000J0YEK, MO3BOJIUJIO OTMETUTh
cienymrluiee:

— B JKCIUTyaTalldd HaXOIATCS CKBaXMHBI, BO3pacT KOTOpbiX coctamisier 40, 60 u
Ooutee JieT;

— B TEUYCHHE YyKa3aHHBIX CPOKOB JKCILTyaTallud Kpemb, KaK OOBEKT KallUTaTbHOTO
CTPOUTENBCTBA, COXpaHsyia CBOIO 11eNOCTHOCTh. [lo nanubiM 'MC, B3auMHBIX nepemenieHui
00CaHBIX KOJIOHH W I[EMEHTHBIX OOOJIOYeK M CBS3aHHBIX C OJTHM TOCJIEICTBUN, HE

HaOJIFOJAJIOCh.
[TpombIciiOBasi MPAaKTUKA CBHIETEIBCTBYET O TOM, YTO JOJTOBEYHOCTHh IIEMEHTHBIX
obojouek He HIKE (a TEOPEeTHYECKH — MOXKET OBITh BBINIC) JIOJITOBEYHOCTH

9KCIITyaTallMOHHBIX KOJIOHH.

CyIecTBeHHO, YTO B CKBKWHE 1IEMEHTHbIE 000JI0UKH, HAXOIATCS MEXTy 00CaTHBIMU
KOJIOHHAMH, WIM OOCaJHOW KOJOHHOM W CTEHKOW CKBaXXMHBI, T.€. MEXIY OIOPHBIMU
KOHCTPYKLHUSMH, TIPH 3TOM HEOOXOAMMBIM YCIIOBHEM JUIS Pa3pyIICHHs [IEMEHTHBIX 000JI0ueK
OyZeT SABIATHCS pa3pyLIeHHe UMEHHO OMOPHBIX KOHCTPYKLIUH.

CnenoBarenbHO, AOJITOBEYHOCTh KpENU JOJDKHA ONPENeNAThCS JOJITOBEYHOCTHIO
AKCIUTYaTallMOHHOW KOJIOHHBI [2]. Ilpu 3TOM HEOOXOAMMO YYHUTHIBATH BPEMS COXpaHEHUS
YCUJIUS 3aTsDKKH Pe3bOOBBIX COeNMHEHUN. B noknane mpuBeieH NMpuMep CHUKEHUS YCUITUS
3aTSHKKU y371a YIUIOTHEHHS «MeTallI-MeTaD» pe3b00Boro coequHenus kiacca «lIpemuym».

Jlis  omacHBIX TMPOMBIIUIEHHBIX OOBEKTOB B KayecTBe CpoKa Oe30MacHoil
OKCIUTyaTalli  MOXET  HCIIOJIb30BaThCs ~ TaMMa-MIPOLEHTHBIM  cpok  ciyxObl.  Ilo
CTaTUCTHYECKUM JIaHHBIM YCTaHOBJIEH T'aMMa-TPOLICHTHBIA CPOK CIIY>KOBI 3aBEpIICHHBIX
ctpoutenbeTBoM ckBakuH IXI. IIpu BeposTtHocTH ramma 96 % OH IpeBbICHII Ha3HAYAEMBbII
paHee cpok skcruTyarauuu B 1,4 pasa [3].
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Individual service life is connected with the service life of flow string and with
cementing heath situated behind this string [1].

Realization of industrial safety examination for wells of underground gas storages
(UGS) during several years allows to accumulate statistical material about well life, its
technical condition, quantity and failures causes.

Summary of received data in a view of lives and technical condition of wells support
and, in particular, the cements heath, allows to point he next terms:

- there are operated wells; wells ages are 40, 60 and more years;

- during indicated service lifetime, the support as an object of capital construction
has saved its consistency. According to geo-physical well logging, mutual
relocations of the casing pipes and the cement sheaths and connected
consequences were not observed.

Industrial practice illustrated that endurance of the cement sheath is not lower (it can

theoretically be higher) than endurance of the flow string.

Essentially, the well cement sheaths are situated between the casing strings, or
between the casing string and side of well, i.e. between support components, at the same time,
the necessary condition to destruct the cement sheath will be destruction exactly support
components.

Consequently, support endurance must be defined by endurance of the flow string [2].
At the same time, it is necessary to take into consideration the save time of tightening force of
threaded connections. In this abstract, there introduces an example of tightening force
decreasing of ramming “metal-metal” of threaded connection “Premium class”.

For dangerous industrial objects as period of safety operation time, the gamma-
percentage service life can be used. According to statistics, the gamma-percentage service life
of completed construction wells of UGS was determined. If probable gamma is 96%, it has
increased early appointed service life in 1,4 times [3].
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CO3JIAHME TPOCTPAHCTBEHHOM CUCTEMBbI PACIHIOJIOKEHU S
IMPO®PUJIEN CKBAKHH C HEJBIO X KAYUECTBEHHOM U BBICTPOI
OPUEHTAIINA
CREATION THE SPATIAL SYSTEM OF THE WELL’S DISPOSITIONS BY WAY
OF QUALITIVE AND QUICK ORIENTATION

Hlananun /[.B., bakupoea A./l., /[eoiinukoe M.B.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Caunkm-Ilemepoype
Shaliapin D.V., Bakirova A.D., Dvoynikov M.V.
Saint-Petersburg Mining University, Saint-Petersburg

KarueBble cjioBa: mpoduib, IPOEKT, ONTUMANIbHAS 30HAa OYpUMOCTH.

Ha panHbIii MOMEHT BpEMEHHM B OTCUECTBEHHOW U 3apyOeHOW TpPaKTHKE
NPOEKTHPOBaHUs TNpoduiaeil HedTera3oBbIX CKBOKHH OTCYTCTBYET IOHITHE O 30HAX C
BBICOKOW BEpOSTHOCTBHIO ycmemHoi Oypumoctd [1]. A 3TO 3HAUUT, YTO KaXKABIH HOBBIN
OpPOEKT HAYMHAIOT pa3palaThiBaTh, ONHUPASCh TOJBKO HAa  OMNBIT  MPEIBbITYLIETO
OpPUEHTUPOBAHUS CKBAXKUH, UTO MPUBOJUT K TOMY, UTO MPOPUIN CTPOAT «HA OILLYIbY, TO €CTh
0e3 ydeTa 30H ¢ BBICOKOH BEPOSITHOCTBIO YCTIEITHOTO Oypenust [2].

B nmanHo#t pabore mpemsiokeHa MOIBITKAa pa3pabOTKU B MPOrpaMMHOM KOMILIEKCE
Landmark o6beMHOI KapThl pa3menieHus mpoduieil CKBa)KMH U TOPU3OHTAIBHBIX CTBOJIOB,
I7iIe YYTeHbl pa3fNuyHble 3eHUTHBIe yribl (0T 0° mo 90°), pasnuuHble a3MMYyTaJbHBIE YIIIBI
ToukH BXxoja B mact (ot 0° 1o 90%) u TOYKM OKOHUAHUSI TOPU3OHTAILHOTO yyacTka (ot 0° 10
135°), pasnuuHble yhaieHus Touku Bxona B wiactT (ot 2500 go 4500 m), pa3nudHbIe THHBI
ropu3oHTasIbHOTO yuyactka (ot 500 mo 1500 m). Kaxkmas Bapumarusi mpoduiis paccunTaHa
HECKOJIbBKUMH KOMIIOHOBKaMHU KaK HU3a OypHJIbHON KOJIOHHBI, TaK U OYpHIIbHOHN TpyOBI ISt
TOTO, YTOOBI ONIPEACIUTh ONTUMATILHYIO 30HY OypeHUSI.

[IpencraBnennas pabota MOKeT OBITh TOJIE3HA U IS pa3pabOTYMKOB He(TETra30BBIX
MECTOPOKACHUM, IOCKOJIBbKY IIOSBUTCS BO3MOXKHOCTb KOPPEKTHOI'O OpPUEHTHPOBAHUS
npoduieil CKBaXXHH, YTO B KOHEYHOM CUYETE YIIPOCTUT U YCKOPUT pabOTy MPOESKTHPOBIIUKOB.
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There aren’t concept of the optimal drilling zone in native and foreign practice of the
well path design [1]. This problem signals that every new project starts only with experience
of the past well path. It means that new wells are designed by feel, without consideration of
high chance zones of the successful drilling [2].

This paper has the effort of the creation volumetric map of the optimal well’s
disposition by Landmark’s software. There are variable inclination (from 0° to 90%), azimuths
of the formation entry point (from 0° to 90°), finish point of the horizontal part (0° to 135°),
different distance of the formation entry point (from 2500 to 4500 m) and different length of
the horizontal part (from 500 to 1500 m). Each variation of the well path is calculated by
several BHA and drill string to identify the optimal drilling zone.

It will be useful for developers of oil and gas fields due to they will be able to set
well’s orientation qualitive and quick without a lot of checks with projectors.
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PABPABOTKACOCTABA BYPOBOTI'O PACTBOPA JIUIs1 BYPEHUSA CKBAYXKHH B
I''IMHUCTBIX ITIOPOJAX
DESIGHN FLUSHING FLUID FOR DRILLING WELLS IN SHALES
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Canxm-Ilemepbypeckuil copuwiti ynusepcumem, Canxm-Ilemepoype
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B crartbe mpuBeneHbl HCCIEAOBaHUS MO pa3pabOTKe MPOMBIBOYHOW KUIKOCTH MAJIs
NOBBIIIEHUS YPPEKTUBHOCTH OypeHUs CKBaKUH B TIIMHUCTBIX MOpoAax. Takxke paccCMOTPEHBI
BOIPOCHl TPUMEHEHUS] MHTHOUPYIOUIMX pPEareHTOB OypOBBIX PACTBOPOB [JISl MOBBILICHUS
YCTOMYMBOCTH CTBOJIa CKBaXXHMHBI NIPH OYpEHUHU B IIIMHUCTHIX Mopojax. IIpoananu3upoBaHbl
dakTopbl, BIMSIOUIME HA YCTOMYMBOCTH CTBOJA, B YAaCTHOCTH, THUIl OypOBOTO pacTBOpa,
TUAPOCTATUYECKOE M MOPOBOE JAaBICHUE, FT€OMEXAHUUYECKUE CBOMCTBA TIIMHUCTBHIX MOPOJ, a
TaK)Ke€ XapaKTep B3aUMOJICHCTBUS MEXIy IAUCIEPCHOHHOW cpefor OypoBOro pactBopa

TJIMHUACTOW MOPOIOM.
skskok

The article deals with investigation of design drilling mud for increasing stability of
borehole in shale rocks. According to the article authors analyze forces causing of borehole
instability, such as type of drilling fluid, hydrostatic and pore pressure, geomechanical
properties of shales, and interaction between dispersive phase of drilling fluid and shale rocks.

Laboratory tests results of definition of shales samples stability on treatment with water
solution of inhibitor are reported.
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MOJABOP PEHENTYPHI TAMIIOHAYKHON CMECH U TEXHOJIOT U
IHEMEHTHUPOBAHMUS OBCA/THBIX KOJIOHH B YCJIOBUSIX COJIEBOA
ATPECCHUHA
SELECTION OF THE FORMULATION OF GROUTING MIXTURE AND OF THE
TECHNOLOGY OF CEMENTING CASING IN CONDITIONS OF SALT
AGGRESSION

Hlaxpanu C.C.
Canxm-Ilemepoypeckuii eopnuiii ynusepcumem, Caunkm-Ilemepoype
Shakhrai §. S.
Saint-Petersburg Mining University, Saint-Petersburg

KroueBble cjioBa: TaMIIOHAXKHAS CMCCb, HICMCHTUPOBAHUC OGCaIIHBIX KOJIOHH.

B Hactosimee Bpemsi OTEUYECTBEHHBIH M 3apyOeXHBIH OIBIT LEMEHTHUPOBAHUS
00CaHBIX KOJIOHH B COJICHOCHBIX OTJIOKEHHSIX, OCOOEHHO IpH YepeJOBaHUM COJeH ¢
TEPPUTE€HHBIMU  OTJIOXKEHUSAMH, CBUAETENBCTBYET O BO3HUKHOBEHHH pa3HOOOpa3HBIX
OCJIOXKHEHUH, Haubojiee ONacCHBIMM M3 KOTOPBIX SBIIAIOTCA MEXKIIACTOBBIE IEPETOKH,
MEKKOJIOHHBIE JABJICHUS W IPOSBIECHUS. YKa3aHHBIC OCJIOXXHEHMs BO3HMKAIOT B IIPOLIECCE
nueMeHTupoBanusi, B nepuoa O3L] u, Hepeako, MO0 OKOHYAHUM Ipoliecca HeMeHTUpoBaHus [1].

B nmannoit pabote OyayT pacCMOTPEHbI HECKOJIBKO PELEnTyp TaMIOHAKHBIX CMeceH,
Ka4eCTBEHHBIM 00pa30M MpPOSBUBIIMX ceOs MpH JTaOOPAaTOPHBIX HCIBITaHUAX. Takxke OyayT
IPOBEJCHBI CPABHEHUSI JAHHBIX PELENTYp M BBIABIEHBI UX HEJOCTATKU U IOJOKUTEIbHbBIE
cBoiicTBa. TaMIOHaXXHbIE PACTBOPHI JOJDKHBI 00J1a/1aTh PEOJIOTHUYECKUMH XapaKTePHUCTUKAMH,
MO3BOJIAIOIIMMHU NPUTOTOBUTH, 3aKayaThb M IPOAABUTh €r0 B 3aKOJOHHOE MPOCTPAHCTBO B
TEXHOJIOTUYECKU HeoOXoauMble cpoku. Kpome Toro, Bo Bpemsl IBHKEHHS 10 3aKOJIOHHOMY
IIPOCTPAHCTBY OHHM HE JOJDKHBI PAacCTBOPATH CTEHKH CKBAaXXUHBI, CIOXKEHHbIE cOysAMH. [Ipum
3aTBEpJCBAaHMM TAMIIOHAXHBI MaTepuan JODKEH 00pa3oBbIBaTh  BBICOKOIIPOYHBIH,
MPAKTUYECKN HEMPOHUIIAEMbBIM YCTOWYMBBIM B KOHTAKTE€ C COJIIMH WM BOJIAMH PAa3IUYHON
MUHEpAIU3aLNHY, 0e3ycaiouHbIN LIEMEHTHBIN KaMEHb, bopmupyromuit
KPUCTAIJIOXMMHUYECKYIO CBSA3b KaK C MOPOAAMU pas3pe3a (B TOM UYHUCIE U C COJSIMH BCEX
pasHOBHIHOCTEH), Tak M ¢ 0OcagHbIMM TpyOamu, oOpa3ys Ha TpaHUIE C HUMH
¢rronI0HENPOHHUIIAEMBIN KOHTAKT [2].

[IpencraBnenHas paboTa MOXKET OBITH TOJIE3HA HA MPOU3BOJICTBE, TTOCKOJIBKY OYIyT
PacCMOTPEHBI IUIFOCBI M MMHYCBI Ka)KIOM PELENTypbl TAMIIOHAXXHOW CMECH, B pPE3yJbTaTe
Yero 3aka3uuK CMOXKET MOoA0OpaTh HAWIY4IIMH TaMIOHAXXHBIM PacTBOp ISl KOHKPETHBIX
re0JIOTUYECKUX YCIIOBUH.

CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPBI

1. Camconenko A.B., Camconenko H.B, Cumonsun C.JI. MaTtepuainsl 1 TEXHOJIOTHH
[IEMEHTUPOBAHMsI 00CaIHBIX KOJIOHH B COJIEHOCHBIX OTJIOKEHUsIX// CTPOUTENBCTBO HEPTIHBIX
Y Ta30BbIX CKB)XMH Ha cylie U Ha Mope.- 2014.- Ne 8.- C. 42-46.
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2. VYronpHukoB lO.C. TammnoHakHble MaTepHallbl Ha OCHOBE MAarHe3HajlbHOIO
[IEMEHTA JJIsl IEMEHTUPOBAHUSI 00CAIHBIX KOJIOHH B OTJIOXKEHHUSX BOJOPACTBOPHUMBIX COJIEH.
3amucku ['oproro unctutyra. T.167. Hacts 2. CII6.- 2006 1.

* % %

Key words: cement mix, cementing of casing strings.

At present, the domestic and foreign experience of casing cementing in salt deposits,
especially when alternating salts with terrigenous deposits, indicates the occurrence of various
complications, the most dangerous of which are inter-layer flows, inter-column pressures and
manifestations. These complications occur in the process of cementing, in the period of WOC
and, often, at the end of the cementing process [1].

In this paper, several formulations of grouting mixtures, qualitatively manifested
themselves in laboratory tests, will be considered. Also, comparisons of these formulations
will be made and their shortcomings and positive properties will be revealed. Grouting
solutions should have rheological characteristics that allow to prepare, pump and push it into
the annular space in technologically necessary terms. In addition, while driving through the
annular space, they should not dissolve the walls of the well, folded salts. During the
solidification of the plugging material needs to form a high strength, virtually impenetrable
stable in contact with the salts and water of various mineralization, unshrinkable cement
stone, forming the crystal-chemical relationship with the rocks of the structure (including salts
of all kinds), and with casing, forming the border with them waterproof contact [2].

The presented work can be useful in the production, as will be considered the pros and
cons of each formulation of the grouting mixture, with the result that the customer will be
able to choose the best grouting solution for specific geological conditions.
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1. A. V. Samsonenko, N. V. Samsonenko, Simonyants S. L. Materials and
technologies of casing strings cementing in saline deposits// Construction of oil and gas wells
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2. Ugolnikov U.S. Cementing materials based on magnesia cement for cementing of
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®WUJIHTP HOBOM KOHCTPYKIIUM
A NEW TYPE OF STRAINER CONSTRUCTION

1llgey B.B., Tpemwvak A.A.
FOoicno-Poccutickutl 2ocydapcmeennwiii noiumexnudeckuil ynusepcumem (HITH)
umenu M. U. ITnamosa, Hosouepkacck
Shvec V.V., Tretyak A.A.
Platov South-Russian State Polytechnic University (NPI), Novocherkassk

KioueBbie c¢jioBa: CKBaXHHHBIM (DUIBTP, BpAIAIONIUNCA TOCTOSHHBIA MAarHWT,
OTJIO’KEHHUE KOJIbMaTaHTa Ha (QUITbTpE.

B Hacrosmiee BpeMsi Bce W3BECTHbIE (UIBTPHI B IpoIecce OAKCIUTyaTalluu
KOMbMAaTHPYIOT. Ha ypoBHE 3asgBKM Ha U300peTEHUE TPEUIOKEH CKBAKMHHBIN
caMmoouumarmuics (GuiIbTp HOBOW KOHCTpykmuu. Ha puc. 1 mpencraBien oOmuid BU
CaMOOYHIIAIOMIEroCs PUIbTPA.
| Puc. 1. ®uibTp HOBOM KOHCTPYKIMHU. 1 - Hecymuu
? CTepXKEeHb, 2 - pacmopHasi BTyJka (M3 HEMarHUTUBHOIO

Mmarepuaia - JaTyHb, OpoH3a), 3 - omopa CKoIbXeHus (U3
MarepuanoB tuna «MacnsHut»), 4 — Bpauarouuncs
MOCTOSIHHBIA MarHUT peOpUCTHIN (C HAKIIOHHBIMU pedpamiu),
5 - nepdopanmoHHbie OTBEpCTHS, 6 - KAPOHOBBIN MWHYP, 7 -
kopnyc ¢GuiabTpa, 8 - HIDKHMA TIEPEeBOAHHK, 9 -
MIPOMBIBOYHBIN KJIAIaH.

[IpennaraeMblii  CKBaXWHHBIA ~ (UIBTP COIEPIKUT
HEMarHuTHBIN TnepopupoBaHHBIA Kapkac ¢uibTpa 7,

nephopanioHHbIe OTBEPCTHS 5, MPOMBIBOYHBIA KiamaH 9,

NEPEBOJHUK TI0Jl TNPOMBIBOYHBIN KIamaH &, KOJbIEBbIE
NOCTOSIHHBIE MarHUThl 4, QuiubTpyomas oOMOTKa U3
KallpOHOBOTO, HEWJIOHOBOIO WLIHypa WM CHHTETUYECKOW TKAaHEBOM CETKM 6, pacropHas
BTYJIKA 2, OIIOpa CKOJIbXKEHUS 3, HECYIIIMI HEMarHUTHBIN CTEPKEHD 1.

OJeMeHTBl, CKB@)XHWHHOIO  CaMOOYMINANOLIErocs  (uiabTpa  BBIIOIHEHBI U3
HEMAarHUTHBIX MaTepuasioB: (hUIBTPOBBIE TPYyObl Ha OCHOBE CIIABOB AJIOMHUHUS, OpPOH3BI,
JaTyHH, TnephOpUpOBaHHAs TOJMITHIEHOBAas WM IPONWIEHOBas TpyOa, OMOpPHBIE
HEMarHUTHBIE CTEP)KHHU, KalpOHOBBIM WMJIM HEHJIOHOBBIN MIHYp. BHemHUM (UIBTPYIOIIMM
DJIEMEHTOM MOXXET OBbITh CHHTETHYECKas TKaHEeBas CeTKa WJIM IUIOTHO HaMOTAaHHBIN
KanpoHOBbIM mHyp. Ha mepdopupoBaHHbBI KapKkac MOHTHUPYIOTCSI KOJIbLIEBbIE TOCTOSIHHBIC
MarHuThl Ha PacCTOSIHUM JPYT OT APYra, 3aBHCSIIEM OT AUaMeTpa (QHUIbTpa, KOIPIUTUBHON
CHJIBI ¥ HaNpsHKEHHOCTH MarHUTHOTO Moiisi. PaboTaer CKBaXMHHBIM (MIBTP CIEAYIOLUIMM
obOpasom. Bopga mnpoxomur uepe3 neppopalMOHHBIE OTBEPCTHS S5 HEMarHUTHOTO
neppopupoBaHHOIO Kapkaca 7 W OMarHM4YMBAaeTCs BpAlAIOIIMMUCA  KOJIBLIEBBIMU
NOCTOSIHHBIMYM MarHuTamu 4. [Ipu nepecedyeHnn BOJOM MarHUTHBIX CHUJIOBBIX JTUHUN KATHOHBI
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COJiell JKECTKOCTH BBINEJSIFOTCS HE HAa TOBEPXHOCTH (HUIBTpa, a B Macce BOJIBI, YyiKe
npomenmeit ¢uibTp. Takum 0o0pa3oM, MarHUTHOE TOJIE TOJSPU3YET MOJIEKYJIbl KATHOHOB
COJIEW KECTKOCTH, COJEpKallhecs B BOJE, paculeruisier ux Ha uoHbl. [lonoxkurenbHo
3apsDKEHHBIE MOHBI HE COCIUHSIOTCS CHOBAa B MOJIEKYIIBI KalbIlMTa, OHH 00pa3zyroT Ooiee
MOPUCTOE COETMHEHUE aparoHUT, KOTOPBIM JIETKO pa3pylIaeTcsl U BBHIMBIBAETCS C MOTOKOM
BOJIbI M3 BHYTpEHHET0 00bema (puiibTpa. MexaHu3m oOpa3oBaHUsI 3aPOJIBIIIIEBBIX KPUCTAIIOB
MoJ JEHCTBMEM MAarHUTHOTO TMOJS MPOUCXOAMT CIEAYIOUIMM oOpa3oM. MaruutHoe mnoie
OKa3bIBAaeT HAa JUIOJIU BOJABI OPUEHTALMOHHO-TOJISAPU3YIOLEe NEHCTBUE, B PE3yJIbTaTe Yero
MPOUCXOAUT H3MEHEHUE CTPYKTYpPhl BOJIbI, 3aKJIIOYAIoONIeecs B HM3MEHEHMHM BHJa CBS3HU
JUTIONEN BOJIBI M@Ky CO0OIi; BOSHUKAET JBOWHASI BOJAOPOHAS CBSI3b BMECTO OJUHAPHOM H,
KaK pe3yJbTaT, OTIOKEHUE COJIeH KECTKOCTH Ha (UIBTPYIOIIECH MOBEPXHOCTH (PHUIbTpa HE
MPOUCXOIUT.
CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. Tperesax A.f., bypma M.JL., Omnodpuenko C.A. / CaMOOYHIIAOIIHIACS
CKBaKUHHBIN punbTp / CTpoUTEIHCTBO HE(PTAHBIX M Fa30BBIX CKBAXXUH HA CYILIE M Ha MOpE.
Nel0. — C28-29.
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Key words: well strainer, spinning permanent magnet, formation of bridging agent in
strainer.

At the present time all known strainers colmatage
after exploitation. A new type of self-cleaning well strainer
construction is presented at the claim for invention stage.
You can see a new type of a self-cleaning strainer in pic.1

Pic.1 A new type of strainer construction. 1- bearing
rod, 2 — spacing sleeve (made from nonmagnetic materials
— brass or bronze), 3 — sleeve bearing ( made from materials
such as «Maslyanite» , 4 — webbed permanent magnet ring
(with tilted ribs), 5- perforation holes, 6 — capron rope, 7 -

7 strainer’s carcase, 8 — bottom sub, 9- circulating valve.
:ﬁ Elements of the well self-cleaning strainer are made
from nonmagnetic materials: filter tubes are made from
aluminium, bronze and brass alloy. Other elements are
perforated polyethylene or propylene tube, nonmagnetic
support rods, capron or nylon rope. External filter element could be synthetic net or tightly
coiled capron rope. Permanent magnet rings are installed on perforated carcase. Distance
depends on strainer diameter, coercitive force and total magnetic field intensity. The well
strainer works in the following way. Water goes through perforation holes 5 on nonmagnetic
perforated carcase 7 and turns magnetic by permanent magnetic rings 4. After crossing lines
of magnetic force cations of hardiness salt will form in the body of water and not in strainer
itself. In such a manner, magnetic field polarizes molecules of hardiness salt and splits them
into atoms. Positively charged ions form more porous aragonite instead of calcite, which is

N
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destroyed more easily and washed away by water currents in the strainer. Proto-crystals are
formed under influence of magnetic force field in the following way. Magnetic field
orientates and polarizes dipoles of water. That leads to alteration of the water structure, which
manifests in changing the type of dipole bonds; double bonds are formed instead of single
bonds, which prevents hardiness salt formation on the internal surface of the strainer as a
result.
REFERENCES

1. Tretyak A. Ya., Burda M. L., Onofrienko S. A. / Samoochishayushiysya filtr /
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HCCJIEJIOBAHUE BJIMSHUA BY®EPHBIX )KHJIKOCTEN HA IIOBBIIIIEHUE
KAYECTBA HIEMEHTHUPOBAHUSA CKBAKHH
STUDYING THE EFFECT OF SPACER FLUIDS ON THE IMPROVEMENT OF
THE QUALITY OF CEMENTING WELLS

Asopckaa A.A., Mep3nakoe M.I1O., Ecoposa B.B..
Canxm-Ilemepbypeckuii copuwiti ynusepcumem, Canxm-Ilemepoype
Yavorskaya A.A., Merzlyakov M.Yu., Egorova V.V.
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KuroueBble ciaoBa: OydepHble )XKUIKOCTH, LIEMEHTUPOBAHUE CKBA)KUH, MOBBILICHHUE
KayecTBa KpEIUICHUS, PEXUMBbl TEUEHUs  OSKUAKOCTEH, TrepMeTH3alus 3aKOJIOHHOTO
MIPOCTPAHCTBA.

CoBepIIICHCTBOBAaHNE TEXHOJOTHUU KpEIJICHWS] YW TOBBIIICHHE JOJH CIUIOUTHOTO
CIETUICHUS HAa BCEM HWHTEpBaje IIEMEHTHPOBAHHUS TPeOyeT NMPUMEHEHHUS HOBBIX METOJIOB
TaMIOHUPOBaHUSA. M3 TEopeTHYecKnX M IKCIEPUMEHTAIBHBIX HCCICIOBAHUHN CIEayeT, 4TO
NEPCICKTUBHBIMU  HAIPABICHUSMHU JTaJbHEWUIIETO TOBBINICHUSI KadecTBa T'epMETH3AIHU
3aKOJIOHHOTO MPOCTPAHCTBA CKBAXHH SIBJISIFOTCS COBEPIICHCTBOBAHMS €r0 TEXHOJIOTHH U, B
TOM 4HCJie, 000CHOBAHHBIN BBIOOP THIA U 00BeMa Oy(hepHOH KUIKOCTH.

Bri6op Buma OydepHOH >XKMIKOCTH OCHOBBIBAETCS Ha JAOOpPATOPHOM IPOBEpPKE ee
COBMECTHMOCTH C HCTOJIb3YEeMbIMU OYpOBBIM M TaMIIOHAXHBIM pacTBopaMu. [Ipu crusHuu
Oydepa ¢ OypoBBIM PacTBOPOM HE JOJKHBI MOBBIIIATHCS PEOJOTHYECKHE MapaMeTphl 30HBI
CMEIICHUs, a CMECh €ro C TaMIIOHAKHBIM pAacTBOPOM HE JOJDKHA XapaKTepU30BAThHCS
CHIDKCHHEM PAcTeKaeMOCTH M YMEHBIIICHUEM BPEMEHH 3aryCTEBaHHsI paCTBOPA.

[Ipumenenue OydepoB B o0bemMax, HEIOCTATOUHBIX ISl OTICICHHUS TaMIIOHAXXHOTO
pacTBopa OT OypOBOTO W TIOJHOTO BBITECHEHHUS TOCIETHETO W3 KOJBIIEBOTO MPOCTPAHCTBA
CKB2XHHBI, TPUBOJUT K OOPa30BaHUIO IUIOXO IIPOKAYMBAEMBIX CTYCTKOB B 30HAaX
CMEITMBaHUs TAMIIOHAKHOTO W OYpOBOTO pacTBOpPOB. Tak ke HexBaTka oObema OydepHOit
KUJKOCTA BENET K CO3JaHHIO0 B KaBEpHAX M MeCTax NpUIIETaHus O00CAaTHOW KOJIOHHBI K
CTEHKaM CKBR)KWH 3HAYUTENIBHBIX 3aCTOMHBIX 30H OYpOBOTO pacTBOpa WU HEPABHOMEPHOMY
MOIBEMY TAMIOHAKHOM CMECH, TaK KaK HW3BECTHO, 4YTO OypoOBOW pacTBOp 3a CUeT
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TUKCOTPOITHBIX CBOMCTB 00pa3yeT B AKCIIEHTPUYHOM KOJIBLIEBOM IPOCTPAHCTBE JOCTATOYHO
YCTOWUYMBBIE 3ACTOWHBIE 30HBI.

Bouin u3yuyeHbl COCTaBbl M PEXHUMBI TEUEeHUS Oy(epoB, HCHOIB30BAHHBIX IMPU
[IEMEHTUPOBAHUM CKBA)XWH, NMpOoOypeHHBIX Ha MectopoxaeHusx bamkupun (ITAO AHK
«bamuedTh»), a Tak e OBLIM BBISABICHBI NYTH YAydlleHUs OyQpepHBIX CHUCTEM IS

IMOBBIIICHHUA Ka4€CTBA KPCIIJICHH.
%k ok

Key words: spacer fluids, well cementing, improvement of fastening quality, fluid
flow modes, sealing of the annular space.

Improving the fastening technology and increasing the share of solid adhesion
throughout the cementing interval requires the use of new cementing methods. From
theoretical and experimental studies it follows that promising areas for further improving the
quality of sealing the annular space of wells are improving its technology, including a
reasonable choice of the type and volume of spacer fluid.

The choice of the type of spacer fluid is based on laboratory testing of its
compatibility with the drilling and cementing fluids used. When merging the spacer with the
drilling fluid, the rheological parameters of the mixing zone should not increase, and its
mixture with the cement mud should not be characterized by a decrease in spreadability and a
reduction of the thickening time of the fluid.

The use of spacers in volumes, insufficient to separate the cement mud from the
drilling fluid and to displace last one from the annular space of the well, leads to the
formation of poorly pumpable clots in the mixing zones of cement fluid and drilling mud.
Also, the lack of a volume of spacer fluid leads to the creation of significant stagnant mud
zones in the cavities and uneven lifting of the cement fluid as it is known that, due to the
thixotropic properties, the drilling fluid in the eccentric annular space forms fairly stable
stagnant zones.

The composition and flow modes of the spacers used in the cementing of wells drilled
in the fields of Bashkortostan (ANK Bashneft PJSC) were studied, and ways to improve the
buffer systems to improve the quality of fastening were revealed.
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METOZJAbI TOBBIINEHUA KAYECTBA HEMEHTUPOBAHUSA CKBAYKUH
METHODS TO IMPROVE THE QUALITY OF CEMENTING WELLS

Asopckaa A.A., Mep3nakoe M.I1O., Ezoposa B.B..
Canxm-Ilemep6ypeckuii copuwiti ynusepcumem, Canxm-Ilemepoype
Yavorskaya A.A., Merzlyakov M.Yu., Egorova V.V.
Saint-Petersburg Mining University, Saint-Petersburg

KiaroueBblie cJIoBa: TaMIIOHa>XHBIC  PACTBOPBHI, HEMCHTHUPOBAHHUC CKBa’>XHH,
IMOBBIIICHHUE KAY€CTBAa KPCIIJIICHUA, HCMGHTHBIﬁ KaMCHb.

OgHuM W3 BaXXHEHIIUX [MapaMeTpOB, OMPEICNSIONIUX KAad4eCTBO CTPOUTEIHCTBA
CKBOKWH, SBISIETCS  [IEMEHTUPOBAHWE OJKCIUTYyaTallMOHHBIX  KOJIOHH. Y CIENIHOCTh
KaueCTBEHHOT'O HCIIOJHEHHUS IIEMEHTa)xa Ompenenser Oe3aBapHilHylo, IUTEIBHYI0 |
HAJCKHYIO SKCIUTyaTalMio, HE TPEOYIOIIYI0 OMOJHUTENIbHBIX pabdoT MO TepMeTH3aluu
3aKOJIOHHOTO TPOCTPAHCTBA, a TaK K€ OOECHeuMBAIOIIYIO0 J00BIYY MPOAYKIHH, HE
MOJIBEPKEHHOMN BIMSIHUIO (DIIFOMIOB APYTUX IJIACTOB.

B cBs13u ¢ 3THM, HCccle0BaHUS, HAPABJICHHbIC Ha MOBBIIIEHNE KaueCcTBa KPeTieHus,
SIBISFOTCSL  aKTyanbHbIMH. OCHOBHBIMH  (pakTOpamu, BIHSIOIMIMMHA Ha  KadeCTBO
[EMEHTHPOBAHUS, SBIIOTCS: [EHTPUPOBAHHE OOCAJTHOW KOJIOHHBI, MU3alilH M COYETAHUE
[EMEHTHBIX pPacTBOPOB ¥ PAa3IWYHBIX TI0 Ha3HaueHWIO0 OydepoB, ONTUMHU3ALUS
TEXHOJIOTUYECKHX pEXKHMOB TPU I[IEMEHTUPOBAHUM ¥ PEKAMOB TEUYCHHSI PACTBOPOB.
VYuutbiBas CyHIECTBYIOIINE TEXHUKH U TEXHOJOTMH KpEIUJICHHs] CKBAKHMH, IpPEIINoJiaraercs,
YTO YJAy4IIEeHHE KPEIUICHUS CKBAXKUH BO3MOKHO 3a CUET: MOJ00pa MPOMBIBOUHOM KUAKOCTU
B TMpolecce OypeHus C Ielbl0 YMEHBIICHUS KaBepHOOOpa3OBaHMs; BBHIOOpa KOMILIEKCA
Oy(depHBIX KUIKOCTEH, 00SCIICUNBAIONINX OYHCTKY 3aCTOMHBIX 30H OT OYpPOBOTO PacTBODPA;
oOecrieyeHnss TYypOYJICHTHOTO pEXHMa TEUYCHHs TaMIIOHAXXHOTO pacTBOpa B 3aTpyOHOM
NPOCTPAHCTBE NPU 3aKayKe; CBEIEHHS SKCLEHTPUCUTETA 00CaTHBIX KOJOHH K HYIIO 3a CYET
no00pa COOTBETCTBYIOLINX T'€0JIOTOTEXHUYECKHM YCIOBUSAM IIEHTPATOPOB.

B nanHoit paboTe u3ydeHo Ka4ecTBO Pa300IICHHS IIACTOB HEPTETa30400bIBAIOIINX U
pa3BeOYHbIX CKBakuH, mpoOypeHHbIX B 2015-2018 rogax B ITAO AHK «bamnuedpts». Ilo
IaHHbIM akycTudeckor memeHTomerpun (AKIl) Bxomsmien B 00sS3aTeNbHBIN KOMIUIEKC
reou3MUecKX HCCIEAOBAHUN, ISl SKCIUTyaTallMOHHBIX KOJOHH Ha MECTOPOXKICHHSIX
bamkupun Ha 107110 «9aCTUYHON» aAre3ud IEMEHTHOTO KaMHS ¢ KOJOHHOM MPUXOJUTCS OT
30 no 60%, a Ha om0 €€ «OTCYTCTBUA» - OT 2 A0 27%. Vcxons u3 BhIIEyKa3aHHbBIX
TaHHBIX, TPOOJIeMa YIIYUIIEHUs TePMETH3AIMH 3aKOJOHHOTO IMPOCTPAHCTBA CKBAKUHBI 0
CHUX TIOD SIBIISIETCS aKTyallbHOU 3a/1a4eil.

[To pe3ynbraram ananu3za 3akmodeHnid AKL] u 1aHHBIX 1a00paTOPHBIX MCCIEIOBAHUI
YCTaHOBJIEHO:

1. Ilpu mnopnmepxaHuu TypOYJEHTHOTO TeUYeHUsT Oy(pepHOro W TaMIIOHAXHOTO
pacTBOPOB B CKBAKMHE YBEJIWYMBAETCS IOJHOTA BBITECHEHMs] OypOBOM KHMIKOCTH, Kak
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CJIEZICTBHE YMEHBIIAETCS KOJIMYECTBO 3aCTOMHBIX 30H, IPUBOIAIIMX K 00pa30BaHUIO KaHAJIOB
B LIEMEHTHOM PacTBOPE IIPU €ro TBEPACHUU;

2. Ilpu 3HaUeHWHM OHKCIEHTPUCUTETAa OOCATHBIX KOJOHH, OJIM3KOIO K HYIIO,
MIOBBIIIAECTCS CTEIIEHb PAaBHOMEPHOI'O PACIpPEACIICHHs] LIEMEHTHOIO pacTBOPA B 3aKOJIOHHOM

POCTPAHCTBE U GOPMUPYETCS HAJICKHBIA IIEMEHTHBIN KaMEHb.
* k%

Key words: cement slurries, cementing of wells, improvement of fastening quality,
cement stone.

One of the most important parts determining the quality of well construction is the
cementation of casings. The success of high-quality cementing design determines trouble-
free, long-term and reliable exploitation, which does not require additional work to seal the
cavity space, as well as ensuring extraction of products that are not influenced by fluids from
other layers.

The main factors affecting the quality of cementing are: casing centering, design and
combination of cement fluides and various spacers, optimization of technological modes for
cementing. Taking into account the existing techniques and technologies of fastening wells,
the quality of cementing can be improved by: selecting the drilling fluid to reduce caver
formation; selection of a complex of buffer liquids, providing cleaning of stagnant zones from
drilling mud; provision of turbulent flow of a cementing fluid in the borehole annulus during
injection; reduction of drill column eccentricity to zero is due to the selection of centralizers
corresponding to the geological conditions.

In this paper, we studied the quality of separation of the layers of oil and gas
producing and exploration wells drilled in 2015-2018 in ANK Bashneft PJSC. According to
acoustic cementing data (ASD), which is part of a compulsory geophysical survey, for
production columns in the fields of Bashkortostan, the share of “partial” adhesion of cement
stone with a column is from 30 to 60%, and the share of its absence is from 2 to 27% . Based
on the above data, the problem of improving the sealing of the annular space of the well is
still an urgent task.

According to the results of the analysis of the findings of the ASD and laboratory data,
it was established:

1. While maintaining the turbulent flow of the spacer and cement fluid in the well, the
completeness of drilling fluid displacement increases, as a result, the number of stagnant
zones decreases, which leads to the formation of channels in the cement mortar during its
hardening;

2. When the value of casing eccentricity is close to zero, the degree of uniform
distribution of the cement fluid in the annulus increases and a hard cement stone is formed.
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