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! Asepbaiioscancruii 2ocydapcmeennwvlii ynusepcumem wegmu u npOMbIULIEHHOCTIU
’Tpecm «Komnnexcnvie 6ypoevie pabomuvl ' HKAP»
SHUMU «I eomexnonozuueckue npobiemvl Hemu u 2a3a u Xumusy
‘Bakunckasn Bvicwas wxona negpmu, Azepbaiioxncan

PA3PABOTKA PEI'VTAMEHTA HA PEXKUMHO-TEXHOJIOI'MYECKUE ®AKTOPBI
IMPOU3BOJACTBA BYPOBBIX PABOT

Paspaboman peenamenm na pesxcumHo-mexnHonocuyeckue hakmopvl npousgoo0cmea 6ypoguvix pabom,
obecneyusaowull KaueCmeeHHy1o OYUCmKy npuzabotinoll 301l ckeadxicunvl. C 29mMoll Yenvio MOOenupyemcs
Mapwpym 08UNCEHUsE BPOMBIBOYHOU JHCUOKOCIU Yepe3 PA3padOmMantyio KOMNOHOBKY HA YHACKAX NO0auu U
BbIHOCA HCUOKOCHU, COOMBEMCMEEHHO NO 3ampyOHOMY U YyeHmpanbHomy kanaram. Ilymem ucnonv3oeanus u
peutenus ouppepenyuaibHo2o ypasHeHUus npoyecca blHOCa NPOOYKMOo8 OypeHus u3 npusabouHol 30Hbl
NPOMBIBOYHOU  JICUOKOCMBIO NOAYYEHbL  3AGUCUMOCMU Ol  ONPeOeneHus HeoOX00UMO20 KOIuvecmea
nooasaemol 8 30HY OypeHus JHCUOKOCHU, CKOPOCMU U YACHMOMbl 6PAWEHUsT HOPOOOPAZPYULAIOUE20O
UHCIMPYMeHma, obecneduugaroujue KaueCmeeHHyl0 OYUCmKY Npu3aboliHoil 30HbL 8 npoyecce npou3800Cmed
6yposwvix pabom.

Knwuesvie cnosa: npusaboiinas 30HA, NPOMBIGKA, KOMNOHOSKA, 6bIHOC NPOOYKMOG OypeHus,
Ppecnamenm, percUMHO-mexHoaI0cudecKue hakmopu.

Ha coBpeMeHHOM »Tame naisi JOCTHXKEHHS BBICOKOIO YPOBHS J00BIYM HepTH U rasa
MIPUXOIUTCS OCBAMBATh MECTOPOXKICHHS, KOTOPBIE HaXoATcsl Ha Oounbinoil rimyoune. [lpu Oypenun
rIIyOOKHUX CKBa)KUH MPUXOIUTCS PEIIaTh PsAJl CIOKHBIX 3aAa4. OHa U3 HUX — 3 pexTrBHASI OUNCTKA
320051 OT BBIOYpeHHOW MOpPOABL. JIIUTEeNhbHOCTh pPabOTHI OJIOTAa Ha 3a00e, a TakkKe CKOpPOCTh
MIPOXOJKU 3aBUCAT OT WHTEHCHUBHOCTH YAAJICHUS YaCTUI[ BBIOYPEHHBIX IOPOJ U3 30HBI MX
paspymenus. Huszkoe KayecTBO OUYMCTKHA Tpu3abONHHONW 30HBI CIOCOOCTBYET IMOBBIIICHUIO
SHEPrOEMKOCTH pa3pyILIEHUs MOPO/J, a BEIOYPEHHbIE WX YACTHIIbI MyTeM abpa3uBHOTO MOBTOPHOTO
UCTHpPaHUA U TEMIIEPAaTypHOTO BO3JACHCTBHA Ha BOOPY)KEHHE CHIDKAIOT pecypc paboThI
MOPOIOPA3PYIIAIOIINX HHCTPYMEHTOB. JIJig yIydlleHus OYMCTKM NPU3a00MHON 30HBI OT
BBIOYpEHHBIX TMOpOJA pa3paboTaHa crHenuanbHas KOMIOHOBKa [l], mpenHasHadyeHHas Ui
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paspyllieHus] MOpOA M HX yHAajeHus U3 npu3aboitHoil 3oHbL. [lpu sKCIulyaTanum KOMIIOHOBKU
MapIIpyT N0JJa4 MPOMBIBOYHOM >KMJIKOCTH, OJHUM M3 Ha3HAUEHHUH KOTOPOIl SIBJISIETCS MPOMBIBKA U
OYMCTKA PU3a00HOM 30HBI OT BBIOYPEHHBIX ITOPOJI, BBIM'OJHO OTIMYAETCS OT TPAAULMOHHOTO, T. €.
[0J1aYyl MO IIEHTPAJIbHOMY KaHally ¥ BbIHOCA ILIUIAMa MO KOJBIEBOMY 3aTpyOHOMY IPOCTPAHCTBY.
IIpu sxcnmyatanuy Tako KOMIIOHOBKH MPEyCMaTPUBAKOTCS:

roJjiaya MpOMbBIBOYHOM KUIKOCTH IO LIEHTPAJIbHOMY KaHaly;

BBIBOJI €€ B 3aTpyOHOE MPOCTPAHCTBO JI0 MOMNAAaHus Ha 32001 CKBaKUHBI;

Pa3BETBIICHUE )KUJKOCTH B 3aTPyOHOM IIPOCTPAHCTBE;

1oJja4y OJTHOW ee yacTH MO 3aTpyOHOMY KaHally Ha 3a00i1 CKBayKUHBI;

BBIHOC IIIJJaMa U3 NpHU3a00MHOM 30HBI IO HEHTPAJIbHOMY KaHally 3a CUET JOIOJHUTEIbHOIO
BCAChIBAIOLIETO HA HET'O BO3JECHCTBHS;

CMEIIMBaHKE YAAJIEHHOTO OT 32005 1U1aMa ¢ Jpyroil pa3BeTBICHHON YacThIO IPOMBIBOYHOMN
KHUJIKOCTU ¥ YCKOPEHHUE ABM)KEHHUS 3a CUET YBEIMUEHUSI KUHETUYECKOM SHEPTUHU TIOTOKA;

BoiHoc wacTu mopoasl B 3aTpyOHOE MPOCTPAHCTBO UM TPAHCIOPTUPOBAHUE €ro Ha
IIOBEPXHOCTb.

s pa3paboTKM perjaMeHTOB Ha pPEKUMHBIE MapaMeTphbl paccMmaTpuBaroTcs 4-H U 5-it
YYacCTKH MapIlIpyTa ABMKCHMs NPOMBIBOYHOM XHMIKOCTH (puc. 1). g perieHus MmocTaBIEHHOU
3a/1a4i He0OX0IMMO UCCIIEIOBAaHNE KHHEMATHUECKHUX ITapaMeTPOB JIBUKEHUS IBYX(a3HOU cpebl Ha
YKa3aHHBIX y4acTKax €€ MapIipyTa.

C »sT0lt nenbto 3a00iHOE MPOCTPAHCTBO
MOJENNPYETCS B BUJIE ITOJIOTO LInHApa. BeicoTy
WIMHIpa 0003HA4YMM 4Yepe3 Ah, BHEIIHUU H
BHYTPEHHUH DPaJMyChl JIE3BHM  JOJIOTA  —
COOTBETCTBEHHO uepe3 R U Rj.

YpaBHeHNE HEPA3PHIBHOCTH MEKAY JBYMS
OMM3KUMH LWIMHIPUYECKUMH TTOBEPXHOCTIMH,
HaXOAIIMMHUCS Ha TEKYLIEM PacCTOSHUM ¥ U 7 +
dr oT ueHTpa HUMIMHApA B MPEIOIOKEHHU, YTO
pacTBOp SBIAETCS HECKHMAEMOM KHUIKOCTBIO,
MOJKET OBITh TIPEACTABIICHO Kak [2; 3]:

2neAhv(r) = 2n(r + dr)[v(r) + dv(r)]AR, (1)
Puc. 1. Mapwpym Osudicenust npomvl604HOU rie v(r) — CKOPOCTb )KUIKOCTH HA PACCTOSIHUU T OT

AHCUOKOCMU NPU nOOaye ee Ha 3601 nentpa wwmHApa, dv — auddepeHnranbHas
CKBACUHDL CKOPOCTb.

,Z[J'ISI CKOPOCTH HaCTUL X XUAKOCTH IIPpU ¥ =
R ocie HeCI0KHBIX npe06pa3013aHI/11”4 oJjiy4acm:

0,
y=— 2
2nrAh’ @
rae O — pacxon paboyero areHra, J/c.
Pacnpenenenue naBnenus P onpenensercsa Ha OCHOBE ypaBHEHUs bepHyuiun

P
— +— =const

Px 2 : 3)
TJIe Px — IUIOTHOCTD KHIAKOCTH, KI/M".
[Tocne nnTerpupoBanus npu » = Rz; P = P>, i P nony4yaem:
; 1 1
P — P Q]"pm > 5 5 (4)
22mhY\ 7 R
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Janee uccrneayem pa3Mepbl CKalbIBAEMbIX YaCTUILL TOPOJIBI MTOJT ICHCTBHUEM CHII Ha 3a00€ MpHu
o0opoTe aoiota n. B nponecce OypeHus cuiia COPOTUBICHUS CO CTOPOHBI KHUJIKOCTH HA YaCTHIIbI
IIOPOJIbI

ﬂZZZ

Foom =372, ®)

rne Ap — nepenaj qaBieHUs Ha 3200€ CKBa)KUHBI.

U3 (4) nonyyaem
2

d
Ap = Q) Py _dr ©

(2zAR) r

CrnenoBarenbHo, ¢ yueToM (4) B (6) momyyaem

2 2
_ de Q2 p?fC 1
Feomy =3 T3 (7
4  (2nAn) r

Kpome cuibl compoTrBIeHUs ) KUAKOCTH Ha YaCTUIIBI TOPOBI IEHCTBYET TaKXKe CHJIa TPEHUS,
Foo=vH], @®)

TZie Y — yIACJIbHBINA BeC pacTBopa; H — riTyOuHa CKBaXKUHBI; f — KOO (OUITUESHT TPEHHUSL.
CnenoBatenbHo, MuddepeHInalIbHOS ypaBHEHHE BHKEHHS YaCTUIBI TOPOIBI MOXKET OBITh

MIPEJICTaBICHO YpaBHEHUEM BH/IA

dV.
m —tqn = _FTp + FCOHp b (9)

ri€ M U Vag —COOTBETCTBEHHO Macca YacTULbI IOPOABI U €€ CKOPOCTh; ¢ — BPEMs.
IMocne nuddepeHpoBaHls W HECIOXKHBIX NMPEoOpa3oBaHMUN I CKOPOCTH JIBMXKCHHS
YaCTULIBI IOPOJbl OKOHYATENIBHO MOTyYaeM:
po_(_ 300 pe L & —fon)
" 22mp) e P moVy (10)
Ecau BpeMms1, B TeUeHHE KOTOPOTO YaCTULBI IEPEMELIAIOTCS OT BHYTPEHHEH LIWIMHAPUYECKON
IIOBEPXHOCTH 320051 10 BHELIHEH, T.€. Ha paccTosiHue Ro — R1, 0003HaUNTh 4epes tmax, TO U3 YCIOBHUSA:

1

max

R, —R = [V(R,t)t (11)
0
c yuetoMm (10), a TakKe IMyTEeM HECIIOKHBIX MPEOOpPa30BaHMIA TOTydaeM:
2(R, — R
. (R, -R,) 12

30 p, | G

22mh) pr Ry mply

Hcnonb3ys COOTHOWIECHUE fmax < T = 1/n, ompenensioniee yclOBUE BbIHOCA pa30ypeHHBIX
YaCTHI[ IOPOBI U3 MPpU3ab0oKHOM 30HHI [4], u3 (12) onpenesnsieM 4aCTOTY BPAIICHHS 10JI0Ta:

ns—b+\/b2+8(R2—Rl)a’
4R, -R) ;
300 pe 1, G ()
22mh) pr R oV )
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TakuMm 006pa3om, 1711 MOJTHOIICHHON OYHCTKH 320051 CKBRXKMHBI KOJTHYECTBO 000POTOB 00T
JIOJDKHO YOBIIETBOPATh ycioButo (13). Jlnms 3amaHHBIX 3HaYeHWH 4YKclia 0O0OPOTOB JI0J0Ta n
HE00X0IMMO€E KOJTUYECTBO MOAaBAEMOM KHUIKOCTH 32 €IUHUILY BPEMEHH OMpeIeseTCs Kak:

< \/2(R2 —R])n2 +an

2
P ke 9% P 1.

o,

b

(14)

W3 mosydeHHBIX 3aBUCUMOCTEH CIIeTYET, 4TO MPH COOTI0ACHUH yeloBui (14) must yimydmeHus
OYMCTKH 320051 CKBaXXHMHBI 32 CUET YMEHBIIECHHUS OOIIMX YrHETAIONIMX YCWIMHA Ha BbIOypEHHbIC
YacTULIbI MOPOJbl HEOOXOIUMO pa3paboTaTh HOBBIM MPOMBIBOYHBIN y3€l MOPOI0pPa3pyLIAIOIIETO
MHCTPYMEHTA.

B u3BecTHBIX OypoBBIX goaoTax JJUP, BkiIrouaronux padounii opraH, COCTOSIINNA U3 KOpITyca
C IPOMBIBOYHBIMHU KaHaJIaMU U JIONIACTHBIX UCIIOJIHUTENbHBIX 3JIEMEHTOB, €0 IIPOMBIBOUHBIE KaHAJIbI
BBITIOJTHEHBI C BO3MOYKHOCTBIO JOCTAaBKHU MTPOMBIBOYHON KHUJIKOCTH B 30HY OypeHUs MO MapIuipyTy,
BXOJ[HAasI U BBIXOJHAS IMOJIOCTH KOTOPBIX OOBIYHO CMEIEHBI B IIOCKOCTH, MapajuieNbHON 320010
CKBa)XHMHBI, ¥ IOBEpHYTHI Ha 180°.

[lonoGHOE  WCMONHEHHE  TPAaeKTOPUM  MPOMBIBOYHBIX  KAaHAJIOB,  JIOCTaBISIOIIUX
MIPOMBIBOYHYIO JKUIKOCTh Ha 3a00i CKBa)XMHBI IO MapIIPyTy CO CMEIIEHHUEM BXOJa M BbIXOJA Ha
180°, obecrieunBaeT 3HAYUTEIHHOE CHIKECHUE YCUIIMNA, YTHETAIOIIUX BEIOYPEHHBIE YaCTUIIBI TOPO/IBL.
B pesynbraTe oGecnieunBaeTcs MOJHOICHHASI OYMCTKA 320051 CKBa)KUHBI OT BBIOYPEHHBIX MOPOJ U
JOCTUTaeTcs BbICOKas 3pPeKTUBHOCTD Iporiecca OypeHHs.

BoiBoabI

1. Jlns ynydiieHus: OYMCTKH 320051 CKBaXKUHBI ITyTEM CHIKEHHS OOINX YTHETAIOMINUX YCHIIUN
Ha BBI6prHHBIC YaCTULbI MIPOMBIBOYHBIC KaHAJIbI JOJIKHBI BBITIOJIHATHECS C BO3SMOYKHOCTBIO JOCTABKH
MIPOMBIBOYHON KHUAKOCTU B 30HY OYpeHHs 110 MapuIpyTy, BXOAHON M BBIXOJHOM KaHaJIbl KOTOPBIX
CMEIICHHI B INTIOCKOCTH, TApaJuIeIbHON 320010 CKBAXHUHBI, U MOBEpHYTHI Ha 180°.

2.[lomoObHOE WCMONHEHHE TPACKTOPHUH  IMPOMBIBOYHBIX  KaHAJOB, JOCTaBJISIOIINX
IMPOMBIBOYHYIO KUJKOCTH Ha 3360ﬁ CKBAKMHBI 10 MapmpyTy CO CMCIICHHUEM BXOJda W BbIXOJA Ha
180°, oGecrieunBaeT 3HAYUTENHHOE CHIYKCHHE YCHIIUN, YTHETAIOIUX BEIOYPEHHBIE YaCTHIIBI TIOPOJIHI,
4YeM J0CTHraeTcs Bbicokas 3(ppekTuBHOCTH mporecca OypeHusl.

Pospobneno pecnamenm Ha pexcuMHO-MeEXHONO2IUHI YUHHUKU SUPOOHUYMEA OYposux pobim, wo
3abe3neyye AKiCHe OUUWeHHs NPUSUOIUHOT 30HU C8ePONIOBUHU. 3 YIEID MEMOI0 MOOETIOEMbCSL MAPUPYM PYXY
npoMusHol piounu uepez po3podiieny KOMHOHOBKY HaA OLISIHKAX No0aui i GUHOCY piOuHu, 8i0N08IOHO NO
3ampyoHOMY ma yeHmparbHoMmy kauanax. Lllnaxom euxopucmanns i piwenns ougepenyianvioeo pieHaAHHA
npoyecy 8UHOCY NPOOYKMIi6 OYpiHHA 3 NPUBUOIIHOL 30HU NPOMUBHOT PIOUHOIO OMPUMAHL 3ANEIHCHOCHI 05
BU3HAYEHHS HeOOXIOHOT KLIbKOCMI WO NOOAEMbCS 8 30HY OYPIHHA PIOUHU, WEUOKOCHI | yacmomu 00epmanHs.
nopoodopaspyuiarouezo IHCmMpyMeHmy, wo 3abe3neyyioms AKICHe OYUUjeHHa NpusubiliHoi 30HU 8 npoyeci
8UPOOHUYMEa Oyposux pooim.

Knwowuoei cnosa: npueubitina 30Ha, NPOMUBKA, KOMHOHOBKA, BUHOC NPOOYKMi6 OYPIHHS, peclamenm,
PENCUMHO-MEXHOAO0IUHI YUHHUKU.

DEVELOPMENT OF THE REGULATION ON THE REGIMENT-TECHNOLOGICAL
FACTORS OF THE PRODUCTION OF DRILLING WORKS
The regulations on the regime-technological factors of drilling operations are developed, which
provides a qualitative cleaning of the bottomhole zone of the well. To this end, the flow path of the washing
liquid is modeled through the developed layout in the areas of supply and removal of liquid, respectively, along
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the annular and central channels. By using and solving the differential equation of the process of removal of
drilling products from the bottomhole zone with drilling fluid, dependencies are obtained to determine the the
speedand required amount of fluid supplied to the drilling zone and speed of the rock cutting tool, which ensure
a qualitative cleaning of the bottomhole zone in the drilling process.

Key words: bottom zone, washing, assembling, removal of drilling products, regulations, regime-
technological factors
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T'ocyoapcmeennoe gvicuee yuebnoe 3asedenue « Hayuonanvuulii 20pHulil yHugepcumemy,
2. [nenp, Ykpauna

NCCIEJOBAHHME BOITPOCOB MEXAHUKH APOBOBOT'O BYPEHUSA CKBAKUH

Ipoananuzupoganvl cocmosiHue U NEPCReKmusbl pa3gumuss. MEXHUKU U MexXHoLo2uu 0poboeo2o
oypenus. Paccmompenvt 0cobenHOCmU KOHCMPYKYUU U NPUHYUR  OeUCmEUs. YCOBEPUIEHCIMBOBAHHO20
0p0608020 chapsda. Hzyuenvt 60npocul MexaHuKu paspyueHust 20pHvix nopoo 0pobosvim 6YPO8biM CHAPAOOM
U GIUSAHUS HA He20 NOBEPXHOCHHO-AKMUBHBIX 8EUIECNE, COOEPAHCAUIUXCS 8 BYPOBOM PACmEope.

Knrouegsvle cnosa: 0po6oeoii cnocob bypenus, 3a001 CKEANCUHbL, MEXAHUIM paspyuleHus, 6ypoeoi
PACmMBop, NOBEPXHOCMHO-AKMUBHOE 8eUieCMEO.

Beenenue

JpoboBoe OypeHHe Kak pa3HOBHJIHOCTb BpalaTEILHOTO METOa HMCCIEI0BajIl B CBSI3U C
HEOOXOAMMOCTBIO Pa3pyLICHUs] KPENKHX TOPHBIX MOPOJ BBICIIMX KaTeropuil mo Oypumoctu [1].
JlpoGoBoe OypeHHE CKBOXMH BO MHOTOM CHEIM(PUYHO, KAK OTHOCHUTEIHLHO HEOOXOIUMBIX
MHCTPYMEHTOB, TaK U TEXHOJIOTUH. MHOTHE CIIEIUATUCTBI CUUTAIOT APOOOBOE OypeHHEe yCTapeBIIeh
TEXHOJIOTHEH, KOTOPYI0 CMEHWIH 0oJiee COBEpILICHHBIE METO/bI, B YACTHOCTH ajiMa3HOEe OypeHue.
BMmecTe ¢ TeM KOHCTPYKTHBHBIE M TEXHOJIOTHUECKUE M3BICKaHUS B YKa3aHHON 00JacTH MO3BOJISIOT
YTBEPKAaTh, YTO MPU HEKOTOPOM YCOBEPIIEHCTBOBAHWU MHCTPYMEHTA U PEXKUMHBIX MapaMeTpoB
nepes IpoOOBBIM CIIOCOOOM OTKPBIBAIOTCSI HOBBIE IEPCIIEKTHBHI.

B coorBerctBMM ¢ 0003HAYCHHBIMH YCIOBUSIMH Ha Kadeape TEXHUKH pPa3BEIKd
MECTOPOXIICHUH TMOJE3HbIX HCKOMaeMbIXx HalmoHambHOrO TOPHOrO YHUBEpPCHTETa pa3padoTanu

KOHCTPYKIIMIO, CONIEPIKaIIylo, Kak U 06a3oBas [2], KOPOHKY (BHIOM3MEHEHHYIO), KEPHOINPUEMHHK U
MIEPEXO/THHUK.
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