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BYPOBOM PACTBOP JIJIsI BCKPBITUS TPOJYKTUBHBIX
I'OPU30HTOB C AHOMAJIBHO HU3KUMMU IIJIACTOBBIMH
JABJIEHUAMUAN

Annomayun. Kyba pacwupsem ceoe pazeumue 6 obracmu OypeHus
HeQMAHBIX U 2A308bIX CKEANCUH HA OOIbUUUE PACCMOANHUSL C OONLUUM OMKIOHEHUEM
om eepmukanu. CKEaxdCUHA pACUWUPEHHO20 OUANA30HA ONpeoeslemcs Kak
CKBAJCUHA, UMEIOWAS. UCTUHHBIN KOIPDuUYUEeHm 20pUOHMATbHO20 OMKIOHEHUs
npu eepmuKaibHol 2nyoune 6onee 2,0. Imu munvl CK8ANCUH NPEOCMABIAIOM COO0U
8bICOKYIO CIIONCHOCMb 8 UX CMpoumenbcmee;, 4em @vlule Kodgguyuenm, mem
CHIOJICHEE CKBAJICUHA. DMOM ACnekm A611emcs JUuulb OCHOBHbIM NOKA3amesem
COJAHCHOCIU OYPeHUsi U OOCMPOUKU CK8AXNCUHBL. Bonbuuncmeo uz smux cK8ax)cuH ¢

MAKoU CAOHCHOCMBIO OblIU HEeOA8HO pa3pabomanbl HA Ce8ePHOM Nnobepedicbe
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ocmposa, medxncoy nposunyuamu I asana u Mamancac. E2o éepmuxanvhas enyouna
koneonemesi om 1500 0o 2000 mempos, a enyouna sanecanusi-oo 12000 mempos.
Onvim nokasvleaem, 4mo 2eon02usi MeCmOPONCOEHU 8 IMUX PAUOHAX OUYeHb
PA3HO0OPA3HA U CIIOJACHA, HACMONILKO, YMO Npu OYPeHUuUu CKEAXNCUH HA Oobuiue
paccmosnus — B03HUKAIOM — makue  npoodnemvl, KAk — HEeKOHMPOIUpyembvle
YUPKVTISIYUOHHbIEe nomepu npu  8vlxode u3 ckeadxcunvl. Cpeou Haubonee
PACRPOCMPAHEHHbIX NpoOTieM, SIUAIOWUX HA pabomsl no OypeHuio HepmsaHbixX
CKBAJICUH, MOJNCHO OMMemums oOpyuieHue U HecmaduilbHOCMb YYACMKO8 C
BLICOKUM COOEPHCAHUEM 2NUH, YUACMKO8 C OYEHb HUSKUM O0A8IeHUeM, KOmopbvie
npUBOOSIM K YACMUYHOMY OOPYVUEHUIO CKBAMCUHbL (npo2ud, CmaduibHOCMb
CKBAJICUHBL, OOHHDBLIU CJIOU, 8bICOKUE YUPKYIAYUOHHbIE NOMePU UlU Quibmpayus u
m. 0.). OOHOt U3 Haubonee CILOAHCHLIX NPOOIEM, KOMOpble He0OX0OUMO peuiums npu
cmpoumenbemee CKEANCUH, S61emcsl HU3Koe 0aslieHue 8 NPoOyKMUBHBIX CLOSX:
Oyposou pacmeop He CHocober co30amb Haoaexcawyro Guivmpayuro  O0js
npedomepaujenusi B03HUKHOBEHUSI YUPKYIAYUOHHLIX Homepb. Omu  npobdiemvl
6IUAIOM He MOoabKo Ha Oypenue Ha Kybe, no u na eecv mup. B smou cmamove
npeocmasieHa OCHOBHAsL NPoOieMa, BblAGIEeHHAS NPU OMKPLIMUU CKBANCUH C
HUBKUMU 2PAOUEHMAaMU OdeleHUs 8 NpooykmusHom cioe Ha Kybe u 6 opyeux
CMPAHAx, u KaKum 00pazom MONCHO NPeOIONCUMb peuleHue SMot npodIemul.

Knrouesvie cnosa: omxpvimue npoOyKmueHblX 30H ¢ HUSKUMU Nepenaoamu
oasneHus, 0yposvie pacmeopvl HA AQpPoocHose, 0YpPoBvle PACMEOPLL HUSKOU
NI0MHOCMU

Abstract: Cuba is expanding its development in the field of drilling oil and
gas wells over long distances with a large deviation from the vertical. An extended
range well is defined as a well that has a true horizontal deflection factor at a
vertical depth greater than 2.0. These types of wells present a high complexity in
their construction; the higher the coefficient, the more difficult the well. This aspect
is only the main indicator of the complexity of drilling and well completion. Most of

these wells of this complexity have recently been developed on the north coast of the
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island, between the provinces of Havana and Matanzas. Its vertical depth ranges
from 1,500 to 2,000 meters, and its occurrence depth is up to 12,000 meters.
Experience shows that the geology of the fields in these areas is very diverse and
complex, so much so that when drilling wells over long distances, problems such as
uncontrolled circulation losses when leaving the well arise. Among the most
common problems affecting oil drilling operations are the collapse and instability
of areas with high shale content, areas with very low pressure, which lead to partial
collapse of the well (deflection, well stability, bottom layer, high circulation losses
or seepage etc.). One of the most difficult problems that must be solved during well
construction is low pressure in productive layers: the drilling fluid is not able to
create the proper filtration to prevent the occurrence of circulation losses. These
problems affect not only drilling in Cuba, but throughout the world. This article
presents the main problem identified in the discovery of wells with low pressure
gradients in the productive layer in Cuba and other countries, and how a solution
to this problem can be proposed.

Key words: discovery of productive zones with low pressure drops, afro-based

drilling fluids, low density drilling fluids

BBenenue

B mnactosmee BpeMs OOJNBIIMHCTBO MNPOOYPEHHBIX CKBAXUH SIBIISIOTCS
HAKJIOHHO-HANPaBJICHHbIMH, [O3TOMY 3TO  CTajl0  OOBIYHOM  NPaKTUKON
IKCILTyaTallMi HEPTAHBIX MECTOPOKIECHUH.

Ha KyGe y»e HeCKOJIbKO JIET SKCIUTYaTUPYIOTCS] CKBAXKHHBI, PACTIOJIO0XKEHHbBIE
Ha MecTopoxaeHuu Bapanepo, nocturarommue riayounst 10 13 000 meTpoB ¢ yriom
HakJIoHa 90 rpaxycoB. DTU CKBaKMHBI ABIIAIOTCS JIyYIIMMH IPOU3BOJUTEISMU B
ctpane. Jjis OypeHuss HOBbIX CKBOXXMH HEOOXOAUMO MPOUTH yKe CYIIECTBYIOIIHE

30HBI, YXKC HpO6prHHBI€, C aHOMAJIbHO HU3KHMH TI'paJuUCHTAMH AABJICHUA, YTO
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3aTpyJaHseT OypeHue, MpeICTaBisisl B KaUeCTBE OCHOBHOM MPOOsieMbl Ipu OypeHun
OoJbIINE IOTEPU HA HUPKYJISALUI0 OYpOBOrO pacTBOpa.

OTKpBITHE HOBBIX NMPOAYKTUBHBIX N'OPU30HTOB, NPEACTaBICHHBIX IPU HU3KUX
TpaJueHTax JaBJICHUS, CTAJO OJHOM M3 CaMbIX CEPbhE3HBIX MpobieM 1 OypeHus
cerofgHsa. OCHOBHBIMH IIOCJIECTBUAMM, KOTOPBIE MPOSBISIOTCS B 3TOM IPOLECCE,
SABJISIFOTCS:

* 1noTeps 0ypoBOro pacTBopa;

*  THUAPOPA3PHIB TOPHBIX MTOPOL;

*  3aKJIMHUBaHHE OypOBOrO MHCTPYMEHTA!

* 3HAYUTENBbHOE 3arps3HEHUE NpHU3a00MHONW 30HBI M JpPYrue SBICHHS,

CHMKAIOIIMC TCXHUKO-OKOHOMHWYCCKHC ITI0KA3aTCJIIN CTPOUTCIIbCTBA CKBAKHH.

Pa3zpaborka OypoBbIX PpacTBOPOB /A OypeHHs1 MNPOOJEMHBIX

NMPON3BOACTBCHHBIX 30H ¢ HUBKHMHU I'PaINCHTAMM JaBJICHUS

braronapst TeXHOJIOTUYECKUM JTIOCTUKEHUSM B HEPTSIHOM MPOMBIIIIIIEHHOCTH
ObLTM CcO37aHBl M pa3pabOTaHBl HOBBIE OYpPOBBIC PACTBOPHI, HAIpPaBJICHHBIC HA
pelIeHre YIOMSHYTBIX BBINIC WM JPYrux mpodsieM. Heckonbko ser Hazam ObLI
MPEJCTaBIICH HOBBIM OYpOBOM pacTBOpP, COJIEPKAIUN CEIUaIbHO pa3pad0TaHHbIC
MUKPOIY3bIPbKU WK «a@pOHBDY. DTOT appOHHBIN OypOBOIl pacTBOpP B HACTOSAIIEE
BpEMs HCIIOJB3YETCS JUIsl YCIEIIHOTO OypeHHWs MHOTOYHCICHHBIX ILUIACTOB,
KOTOpbIE paHee XapaKTEPU30BAIMCH HEMPUEMIIEMO BBICOKUMH TOTEPSIMH U
HEpPaBHOMEPHBIM TpUXBaTOM. Hwu3koe MNpOHUKHOBEHHE QIIOMIa  SBJISETCS
PE3YNBTATOM (2) CHIIBHO Pa3KUKEHHOTO 0a30BOTO (PIIFOM1a M HU3KOW THKCOTPOIIUH,

¥ (0) MUKPOIY3bIPHKOB, KOTOPHIC MOTYT 3aKyIIOPUBATh TIOPBI © MUKPOTPEIIHHEI [1,

c. 2501 [4, c. 65-72] [2, ¢. 1-12].
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BypoBbie pacTBopbI Ha 0OcHOBe adpoHOca

HenaBuue pa3paboTKy NpUBENX K CO3MaHUIO appOHHBIX CHUCTEM OYpOBBIX
pPacTBOPOB C YIYYIICHHBIMU MNPOPWISIMH BS3KOCTH, YJIyUIICHHBIM KOHTPOJIEM
NIPOCAYMBAHMS Y CHUKCHHBIM IMOTCHIIMAJIOM TOTEPH HUPKYJAUU. Bpu1 BBEmeH
MakeT MOJUMEP/TIOBEPXHOCTHO-aKTUBHOE BEIIECTBO, KOTOPHIN paboTaeT BO BCeX
CHUCTeMax Il YBEIUYCHUS JOJTOBEYHOCTH ITy3BIPPKOB W YCTOMYMBOCTH K
JIaBJICHUIO, YTO JIEIAET CUCTEMBI Ha OCHOBE apoHa erie 0osee 3P PeKTUBHBIMU AJIs
repMeTH3aluu NpoOJEeMHBIX MECT YTEUKU. DTH KUAKOCTU YCIIEITHO UCTIOIb3YIOTCS
BO MHOTHX NPHWIOXKEHHUSX MO BCEMY MHPY i OypeHHS B TPEIIMHOBATHIX U
MUKpPOTpPEIIMHOBATBIX CpPE/laX, BBICOKONMPOHHUIIAEMBIX IJJaCTaX M MCTOUIEHHBIX
KOJUIEKTOpax Ha 3penbIX HEPTIHBIX M Ta30BBIX MECTOPOXKIAeHUsIX. OHU Takxke
3apEeKOMEHIOBaJIM ce0sl Kak OTIMYHAs M HKOHOMHYHAs 3aMeHa OypeHHsl Ha
nenpeccuu [1, ¢. 250] [4, c. 65-72] [2, c. 1-12].

B ornamudme OoT TOro, 4TO MPOUCXOAWT C TPATUIIMOHHBIMH ITy3BIPHKaAMHU,
adpoHbI BELKUBAIOT TTpH AaBiiennn 27,7 Mlla B TeueHne 3HaYUTENbHBIX TIEPUOJIOB
BpemeHn. Kornma >kXuaKoCcTh, copepikaimiasi My3bIpbKH, MOABEPTacTCs JAaBICHHUIO B
COTHM (DYHTOB Ha KBAJPATHBIN MIONM, IMy3bIPBKH CKUMAIOTCSI B COOTBETCTBUU C
3akoHOM boiinsa (O6wsemuoe nasnenue™). To xke camoe u ¢ apponamu. OaHAKO
TpaJAMIIMOHHBIE MY3bIPEKH OBICTPO TEPSIOT BO3AYX B pe3ynbrare nuddys3uu uepes
MeMOpaHy, U BO3AyX paCTBOPSETCS B OKpYyKaroIeh cpene. AQPpoHBI TaKKe TEPSIOT
BO3JyX, HO JENal0T 3TO OYEHb MEIJIEHHO CO CKOPOCTbIO, KOTOpas 3aBUCUT OT
pa3Mepa Mmy3bIpbKa, OKPYKAIOIIEH Cpelibl U CKOPOCTU TMOBBIMICHUS U TTOHIKEHUS
JTABJICHUS.

AGpoHBI MOTYT BBIJICP)KUBATH TOBTOPSIONIMECS TEPUOIBI CXKATUS U
JEKOMIIPECCUH, Kak 1noka3aHo Ha ¢ur. 1.Ha 3Tom pucyHke nokaszaHno, kak ObicTpoe

cxatue 20 MIla Ha kBajpaTHBIA JIOWM NPUBOAMUT MPAKTUYECKH K PETCHEPALIUU

adpponos. [3, c. 1-19] [4, c. 65-72]
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062404 Tronsparent Aphrons(BO2079-111-1) 062404 Transparent Aphrons (BO2079-111-1)

Initial Zero psig Depressurization from 3000 psig

062404 Transparent Aphrons{BO2079-111-1)

3000 psig 2nd Zero psig

062404 Transparent Aphrons(BO2079-111-1)

and Zero psig,

Pucynok 1 I{uxknwt 66icmpozo nogvluieHuA 0A61eHUA NOYMU He NO8PeMHcOaom
oonbuiyio uacmeo aghponoe (oopamume enumanue, umo gpomozpagpuu No 2—4

coenanvl npu 00abuUIeM yeeaudeHun)

3HauUUTENbHBIE W3MEHEHUS B XUMHUYECKOM COCTaBe a(ppOHHBIX OYpPOBBIX
pPacTBOPOB MPUBEIH K pa3padboTke adpOHHBIX OYPOBBIX PACTBOPOB HA MOJUMEPHON

OCHOBE U HOBOTO OypOBOT'O paCTBOpa Ha OCHOBE TJIMHBI.
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VY4uThIBas BBICOKYIO TEXHOJOTHYHOCTh U MOJIOKUTENIBHBIE PE3YIIBTATHI 3TUX
XKUIKOCTHBIX CHCTEM, OypOBOM pacTBOp Ha OCHOBe afron pekoMmeHayeTcs

UCIIOJIb30BaTh HAa HEPTAHBIX MeCTOPOXKAeHUsIX KyObl U Ipyrux cTpaH.
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