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OBOCHOBAHVE IIPUMEHEHVSI OBJIETYEHHOVI BYPOBOV CMECH,
VICITOJTIb3YEMOWM ITPVI BYPEHVU IVTACTEVI HU3KOTO JABJIEHVISI
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AHHOTan A

Makxorazga Oypswialil spuTMacura Kynwirad Tajtadiap, YHUHT TarépiIaHnIIm,
Oyprwiall spuUTMajlapVMHVHI CyB Oepa OJIYBYaHJIUIM, 3UWIUTY, KOBYILIKOKINIY,
CTATVK-CVWJDKUIN ~ KypcaTKMWwiIapM  Ba  yJapra  KyomolaguraH — MOVUIAI
MaTepua/uiapy, XaMaa GWIbTpalys KypcaTKUMWIapVWHM aHMKIAIl — XaKuia Cy3
Oopamu. bynpaH Tamkapy HedTh Ba ras KyOyKIapyHM TMK Ba KU ycyJulapaa
OypryJamia AyHEHVHT eTaKuy KOMIIaHMsUIapy TOMOHMIAH MIIUIa0 YMKapuiraH
3aMOHaBUI KMMEBU peareHTJIapHMHT KyJUIaHUIINM acocsiab OepriraH.

AHHOTan A

B cratee paccmarpuBaroTca TpeboBaHMS K OypoBOMYy pacTBOpy, ero
IIPUTOTOBJIEHNIO, BOJOIIPOHUIIAeMOCTH, ITIOTHOCTY, BA3KOCTM OYPOBBIX pacTBOPOB,
CTaTUYeCKMM CIBUTOBBIM IIapaMeTpaM ¥ A00aBisgeMbIM K HUM CMa304YHBIM
MaTepuasiaM, a TaKXe OIlpefesleHre IapaMmeTpoB dwibTpaiiun. Kpome Toro,
000CHOBaHO IIpMMeHeHle COBPeMeHHBIX XMMMWYEeCKMX peareHTOB IIPOV3BOIICTBa
BeIIyIIMX MMPOBBIX KOMIIaHUV IIpy OypeHUM HePTAHBIX U Ta30BBIX CKBaXXWUH
BepPTUKAIbHBIMI ¥ TOPU30HTaIbHBIMU CIIOCOOaMI.

Annotation

The article discusses the requirements for drilling fluid, its preparation, water
permeability, density, viscosity of drilling fluids, static shear parameters and
lubricants added to them, as well as the determination of filtration parameters. In
addition, the use of modern chemical reagents produced by leading world
companies in drilling oil and gas wells using vertical and horizontal methods has
been justified.

Kamnr cysnap
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ITIOBEPXHOCTHO-aKTVIBHbBIE BEIIIECTBA.

BBedenue. Ilpn OypeHun HedTSHBIX ¥ Tra30BBIX CKBaXMH K CBOVICTBAM WU
ImapaMeTpaM OypOBBIX PpacTBOPOB IIPEIbsBIAIOTCS BBICOKME TpeOoBaHI.
HenpaBwIbHBIVI TOIOOP CBOVICTB M ITapaMeTPOB pacTBOpa PV BCKPBITUN I1JIACTOB
C aHOMaJIbHO HM3KMM IUIaCTOBBIM JaBJjIeHVeM OCHOBaH Ha TOM, UTO 3TO BbI3bIBaeT
OosbIIVIe OCIIOXKHEHMS.

AspupoBaHHBle IIPOMBIBOYHBIE PacTBOPBHI IIOJIY4alOT IIyTeM IIOga4n
HeOOXOAMMOro KOJIMYecTBa BO3[yXa B CTPYIO BOABL WIM B BOHO3MYJIBCMIOHHYIO
cmech. CTelleHb aspalMM [0 OTHOLIIEHMIO K pacxody BoO3dyXa TaKoBa, 4YTO
HaBjleHVe, IIpUKIIafblBaeMoe K CTeHKe CKBOXMHBI IIpU OypeHmy, DOJDKHO OBITH
MeHBblIIe JaBjleHNs abcopOLm 1 He JOJDKHO OBITh MEHbIIIe IUIACTOBOTO AaBJIeHs.

[aBjieHne,  oOKas3blBaeMOe Ha  CTeHKY  CKBaXMHBI  aspuUpyeMbIMU
IIPOMBIBOYHBIMI PacTBOpaMy, 3aBUCUT OT peXmMma OypeHms, ero pacxoma u
CTeIleH! adpalluil.

ITo Mepe yBesmmueHVsI CKOPOCTI ITOTOKA JlaBJIeHNe yBeJIn4MBaeTcs, a 110 Mepe
YMeHBIIIeHMsI CKOPOCTW alspaliy BIIVSIHMeE [aBjleHus yMeHblaercs. Ilo Mepe
yBeJIM4eHVsI CKOPOCTY aspalyl YMeHbIIaeTCsl IDIOTHOCTh, YMEHbIIIaeTcs BSI3KOCThb
IIPOMBIBOYHOT'O pacTBOpa 1 M3MeHSIOTCs Apyrue cBovicTBa [1].

V3-3a HM3KOM IUIOTHOCTY ITy3BIPHKOB BO3[yXa BO BXOIHOM IIOTOKe OypoOBOWI
pacTBOp OTHOCUTEJIPHO MeIJIEHHO IlepeMellaeTcs B OKpYyXatomlyo cpeny. I1o mepe
NpUOIIVDKeHNs TIOTOKa pacTBopa K BepXy CKBaXXMHBI VX CKOPOCTb yBeIMYMBaeTCs,
JaBJIeHVie as3pPUPOBaHHOIO pacTBOpa CHVDKAeTCd, MY3bIPbKM  PaCIIVPSIOTCH.
IIpbDKOK Iy3BIPHKOB B BOJIe He CTOJIb BeJIVK, a B INIMHVCTBIX CMecsX BooOIIe MaJl.

s 3aMmemyieHmss oOpa3oBaHMs IIy3BIPBKOB BO3[lyXa B pacTBOpe B
a’pUPOBaHHBIV PacTBOP [100aB/ISAIOT IIeHOOOpasylolllee IIOBEPXHOCTHO-aKTMBHOE
BetriecTBo (IIAB), koTopoe 0OpasyeT B a3pMpOBaHHOM pacTBOPe MeJIKIe TTI00YIIbI 1
co BpeMmeHeM IpeBpamaercsa B IeHy. [IAB mpemorspattaer nomanasme 1100yi1 B
BO3AyX B BUe KPYIIHBIX IY3bIPBKOB, KOTOpble ITPOHMKAIOT 4Yepe3 IOBEPXHOCTh
OTCeKa ¥ ITOBBIIAIOT yCTOMYVBOCTD ITy3bIPBKOB.

Pesynbrar. DddexTnBHOCT, neHooOpasoBanms [TAB 3aBucur oT cremeHu
MMHepaIM3aliy BOOBL VI cOCTaBa YacTuUlL] pasjloxuslierics noponsl [2,3].Hamubostee
3 pekTMBHOE meNCTBMe Ha IIPeCHYI0 W COJIeHyI0 BOHOYy OKasblBaeT CMecCh
cyJibpaTHBIX U 3TWIOKCUOHBIX TTonndenosos OIT-10. MoxeT ncrons30BaThcs A1
OypeHMs ITIMHVCTBIX M CYIJIIMHUCTBIX IIOPOA.
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CrabwibHBIe TIEHBI 00JIaJAlOT TUKCOTPOIHBIMM CBOVICTBaMM. llpriMeHeHmIe
IleH yJIydlllaeT BBIHOC pa3apoOJIeHHBIX IIOPOJ, CHIDKAeT 3arpsi3HeHUe
MPOAYKTMBHBIX  IUIACTOB, 3HAUMUTEIIPHO CHIDKAeT IOTPeOHYI0  MOIIHOCTD
KOMIIpeccopa.

MunepasibHBIVI BOOHBI a3pUpPOBAaHHBI PacTBOP WIM IIeHa YCKOPSIOT
KOPPO3MI0 000pYyIOBaHMS IpY OypeHnN CKBaXMH, IIPOMBIBKe VIV SKCIUIyaTallum
VIX.

1 IpenoTBpalineHss KOPPO3UM B PacTBOP IOOABIISIIOT MHIMOUTOPHI VIV
TVAPOKCH/] KaJIBbITNsI, 9TOOBI ero 3HadeHMe Obu1o He MeHee 10 B cpenie pacTBopa.

QDuavmpayuonnsvie U KossMamusayuouuole cBoitcmBa. Kakx o0Ocyxmgaoch
BbIIlle, OypOBOVI PacTBOP IIPEISTCTBYeT IIPOHMKHOBEHMIO IIOTOKOB IIACTOBOIO
drmronma yepe3 CTBOJI CKBaXMHBL B CBOIO oOuepenb, pacTBOp IIPOHMKAET B
IIPOHMITaeMble CJIOM, a TBepmas ¢aza pacTBopa IIPOHMKAET B IIOPHI M TPEIIVHBI
CTeHKV CTBOJIa M oOpasyeT WwiIMCTble 00010ukm. ITockorbKy 3Ta 00os10uKa mMeer
HU3KYIO IIPOHMIIA€MOCTh, Yepe3 Hee IIPOXOAAT TOJIbKO dmibTpaThl. OruibTpaniys
JeTNTCS Ha [IBa TUIIA: CTaTU4YecKas M AMHaMudecKas. [lepBel BO3HMKaeT mpu
OTCyTCTBUM LMPKYyJISILIUM, T. e. OypoBOoM pacTBOp He TOPMO3UT POCT
dwrpTparmoHHEIX pakoBuH. OmcaHe BTOPOTrO THUIIA, IIPY KOTOPOM ITPOVICXOINT
LVIPKYJISLNS, OrpaHMYMBaeTCs paspacTaHVeM (QWIbTPalMIOHHOM OOOJIOUKM 3a
CYeT 3pO3MOHHOTO BO3[EVICTBIS II0TOKa OypOBOro pacTBopa.

Bce rumpokcuapl pearnpyioT ¢ ITIMHUCTBIMY MUHepaJlaMy IIpU TeMIlepaType
Bpirie 95°C. Cirabo BiMsieT Ha peosIOrMYecKye CBOVICTBA CJIaOOIIeIOYHBIX
pacTBOPOB, OIHAKO IIPU CHVDKEHWUM IIeJIOYHOCTM CHIDKaeTcss 3peKTrBHOCTD
TIOHM3UTEIS BA3KOCTU UM TakKe HaOiropaercs oOpaTHasl CB43b. B 3aBucuMocT OT
VIOHHOI'O THUIIa MeTajUla B TIWAPOKCHUIE 3TO sBJIeHMe MOXeT VMeThb OoJIblIoe
BJIVISTHVIE Ha CWIBHOIIeJIOUHbBIE PaCTBOPHI.

[Ipy moBbIllIeHMM TeMIlepaTyphbl IPOVUCXOAUT VOHHAas aKTMBHOCTb JIIOOOTO
JIEKTPOJINTA M POCT MOHOB PACTBOPMMBIX COJIEVI B JTIOOOM pacTBOPUTEJIE.

CocTrosiHMe pa3/IMYHBIX TUIIOB OypPOBBIX PaCTBOPOB CWJIBHO pasjIdaeTcs IIpu
BBICOKIX TeMIlepaTypax. PacTBOpbl, HpPUIOTOBJIEHHBle Ha MMHepaI30BaHHO
BOJ/Ie, OTHOCUTEIPHO CTaOWIBHBI, T. €. BBICOKOEe cofieprKaHue 3JIeKTPOJIUTOB B HUX
IIpensTCTBYeT paccemBaHMio IUlama. CIUlaBel M3 WM3BEeCTHSKa MMEIOT BBICOKOE
IpenelbHOe CTaTU4YecKoe HallpsDKeHMe COBUra M3-3a  peakuy  MexXIy
TMAPOKCHIOM WM DJIIMHUCTBIMM ~ MMUHeEpajlaMy, HO  Ka/IbllieBble  CIUIaBBI,
obpaborannsble ITAB, ocTaroTcs mostHOCTHIO cTadmwiIbHBIMU TTpU 180°C.

B ckBaxxmHax ¢ OOJIBIIIMM OTKJIOHEHMEM OT CTBOJIa KojleOaHMs IUIOTHOCTU B
Ipoliecce IMPKYJISAUINM MMeIOT OoJiee OBICTpBIe CBOVICTBA, YeM B CKBaKMHax C

KPyTbIM OKOHYaHVEM.
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VmxeHepbl OOHapyXwiIn, 4YTO BeJIMuMHA KoJjleOaHMM 3KBUBaJIEHTHOM
wiotHoct  (BKDII) B oOpameHmn  cwiIbHO  OTIMYalack OT  paHee
3aIUIaHVPOBAHHBIX 3HAaYeHWV. Y4uTbIBas, 4To KOoHUemmus npuMeHeHns BKOII B
OypoBeIx paboTax BIMSeT Ha [OMIOJIHWUTEIbHOE JaBjleHle, BO3HVKHOBEHVIe
LIVIPKYJISIMy  OypoBOrO pacTBopa B JIIOOOM CjIydae BO BpeMeHU CBSI3aHO C
Ha/IYieM [JaB/IeHs Ha CKBaXIHe.

LIMpKysIsmms ¢ SKBUBAJIEHTHOV IUTOTHOCTBIO IIPEICTABIIsIeT OOJIBIIION PUCK B
CKB@XMHaX C OOJIBIIVM OTKJIOHEHMEM OT YKJIOHa, II03TOMY 3HaueHue BUOpaummu
BEJIVIKO, a JOITyCTMOe OTKJIOHEeHVIe OT MaJIOro A0 OOJIBIIIOrO 3HAUeHMS.

ITpu OGospIioM 3HAYEeHWMM BUOpAmMM PacCTOSTHME ITPOXOXKIEHMS KVUIKOCTI
Takke BEJIMKO, a IIIyOMHa IO BepTMKaIM 3HAYMTeIbHO MeHbIe. B wacTHOCTH,
IapamMeTpbl OypOBBIX PacTBOPOB CUJIBHO YCKOPSIOTCS [UIS  TOIep KaHVS
Ka4eCTBEHHOTO IIpoliecca OYVCTKYM CTBOJIa CKBaKVMHBI, IIPY 3TOM CHCTeMa OypOBBIX
PacTBOpPOB MMeeT HeOOJIBIIYI0 CIIOCOOHOCTh KOHTPOJIMPOBAaTh IlapaMmeTpel. B
CKB@XMHaAX € OOJBIIMM YKIOHOM TpaHIIeN OoJbIIoe BIIMSHME Ha IapaMeTpbl
OypoBoro pacTBopa OKas3bIBalOT TeMIlepaTypa U IaBJIeHle.

KauecTBeHHOe IUIaHMpPOBaHNE TWIPOIPOMBIBKY OYeHb BaXXHO B CKBaKMHAX C
OoJIBIIIMIM OTKJIOHEHVEM OT YKJIOHA, JebnTa 1 HajidyeM OorpaHideHs 10 Hallopy
Hacoca. DTO KacaeTcs M CKBaKVH OOJIBIIION JJTVHBI C OOJIBIIVIMY OTKIIOHEHWSIMI OT
BEPTUKAIV, ¥ CKBOKMH MaJIOV UIVHBI B 3aBUCHMOCTM OT MOIITHOCTV OypoBOu
YCTaHOBKIA.

Ouucmxa Ona cxBaxcunvt 6030yxom uau 2a3om. B MUPOBBIX omeparmsx
ITMPOKO IIPVIMEHseTCS BO3IYyIMHAs WIM Tra3oBas OYMCTKA CTBOJIA CKBXMHEBL a
OypoBoll pacTBOp 3aMeHsIeTCsl ra3000pasHbIM UMPKyIUpyrommM areHToM. O
TeXHOJIOTVV OYMCTKM 32005 CKBaXXMHBI OT ApO0JIeHBIX YacTULL C IIOMOIIBIO ITIOTOKa
pacTBOpa BBICKA3aHO MHOTO MHEHWI, a TakKXke O TOM, YTO OHa WMeeT Psif
IIpeVMYIIecTB B IpeAbIIyIX TeMax [4].

[ymMaeM, Kak OYMCTUTH JTHO CKBXMHBI C IIOMOIIBIO Ta3a, €CTh JIN J1eeKThl
WIV HelocTaTKN. I'a3 He okasbIBaeT OOJIBIIIOrO CONPOTUBIIEHNUS CTeHKe CKBaKVHBI.
[Ipn mx wcHonb30BaHMM TPYAHO OCTAaHOBUTH ITOTOK JKVMAKOCTM B IUIACTaX M
MIPeNOTBPaTUTh M3IMO VIV IIpOcauMBaHe HEeYCTOMYMBBIX IIOPO]I.

[Ipy mokoe rasa TpelMHOBaTas IIOpofa He VMeeT CBOWCTBA BUCETb BO
B3BEIIIEHHOM COCTOSIHMVI 1 He IIPOSIBIISeT BIIVISTHIS CMa3Ky Ha IIOBEPXHOCTb TPEHVIS
[5]. TaszoareHTBI TakXe IlejlecoOOpasHO MPUMEHSTb HpU OypeHMM MHOIOJIETHMIX
JBAVICTBIX VI XOPOIIO YyKpeIUIEHHBIX TIOpOfd, a TakKXke IIOpOod C MAaJIbIMU
K03 puIIMeHTaMM aHOMAJIBHOCTY VI HU3KVM COfIep>KaHVeM IJIVHBL

[ToTok mocTymaroliero rasa mMMeeT BBICOKYIO CKOPOCTb IIpU WM3BJIEUeHUU
JacTuI Apo0IIeHom MOpoAbl M3 cKBaXXMHBL I1o Mepe mombeMa ra3 pacmmpsercs u
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CKOpPOCTh MOTOKa K BepimHe ckBaXuHBI gocturaeT 10+20 m/c. Ilostomy mis
OYVCTKM BO3[IyXa VCIOJIb3yIOTCS BBICOKOCKOPOCTHBIE IIPOTOYHbBIE KOMIIPECCOPHI, a
IIOBEPXHOCTb CKBKVHBI TepMEeTU3UPYETCs 10 HEOOXOAMMOTO YPOBHSL.

[Tpu nomamaHum B Ipoliecc OypeHNst ¢ 3aKauMBaeMbIM IIOTOKOM HeDOJIBIIIOTO
KOJITYecTBa BOABI YaCTUIIBI IJIMHBI B IPO0JIeHON IIOpofe HaMOKAloT, CIIMIIAIOTC,
IIPOVICXOAUT ycaJiKa CTBOJIa CKBaXXVHBI [6)].

3axarouenne. [IoTok rasa He B cwiIax yCTpaHWTBb TaKue IIperpazibl. BomHble
pacTBOpBI ¢ HobasrieHneM BcrieHeHHOTo ITAB mpokaumBaroTcs IIOTOKOM rasa i
IpenoTBpallieHns oOpasoBaHms ycanku. [Ipu odncTke cCKBakH ITHEBMOIIPUBOIOM
CYILIeCTBYyeT BEPOSITHOCTb B3pbIBa IIPY HaKOIUIeHMM OT 6,5 1o 12,8% yriiepoamcTsix
KOHIIEHTPATOB M3 CJIOVCTBIX IIOPOA, BOKPYI IlepeKaurBaeMOro IMOTOKa. BomHbI
pactBop meHooOpasoBaresis ITAB momaercss BmecTe ¢ IIOTOKOM BO3AyXa IA
IpeoTBpallleHsl B3pbIBOB. Ecim IIpm 3akauke HOPMPOSHOrO Tras3a BO3HMKaeT
IoXap, 3aKauka rasa IIpeKpalaeTrcs M I ero JIMKBMOALUM B CKBaXXMHY
3aKa4MBaeTCs BOAHBIV pacTBOP.

[Ipn aOpasmMBHOM BO3HEVICTBMM PA3JIOKMBIIVIXCS IIOPOZA B Tase 3po3us
IPpOOYPEeHHBIX CKBKMH YCKOPSIETCS, a B pe3yJIbTaTe CyXoro TpeHus Tpyb o CTeHKy
CKBXMHBI OBICTPO IIPOMCXOOUT 3pO3Ms CHapyXm. VI3-3a GoJIbIIOro KoJjmmdecTsa

BOZIbI B IIepe€KavYMBaA€MOM TI'a3€ YBEJIIMYMBAETCA pacxXod KOMITpeccopa.
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