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D' obblya yrneBoAOpPOAOB COMNPOBOXAAETCA C onpedeneHHbIMWA BMAaMU OCMOXHEHW B npolecce
aKcnnyataumm. 3TN OCMOXHEHNS B OCHOBHOM CBsi3aHbl C NECKONPOSABNEHUAMU. Takue nposiere-
HMS co3paroT HebnaronpusaTHbIE YCrnoBKsa Ans HedTerasoBblx 0O60PyAOBaHUIA, KOTOPbIE YXYALIAOT JKCnya-
TaLUMOHHbIE XapaKTepucTukn ckBaxkuH [1]. MocnencTsusi, KOTOpble CBA3aHbl C NECKONPOSBNEHUSMU NPaKTu-
yecku Bcerga narybHbl Ansi HA3eMHbIX M BHYTPUCKBaXMHHbBIX 060pYAOBaHW B AONTOCPOYHOW MMM KpaTKo-
CpoyHon nepcnektuse. [oaTomy Heobxogumo BHeAPATb METOAbl KOHTPONs M 60pbbbl C MEeCKoNposBNEHUS -
Mu [2].

Pa3spyweHrue npusabolHol 30HbI nnacma. OnuTenbHbIn BbIHOC Necka B NpoLecce 3KcnnyaTtauum cno-
cobCcTBYyeT paspyLUeHuto Npu3aboriHOM 30HbI CKBaXMHbI. [pu Aobblye yrneBogopodoB BMECTe CO CKBaXKUH-
HOM NPOAYKUMEN BbIHOCUTCHA OOMbLUOE KONMUMYECTBO MEeXaHW4ecKkux npumecen. Ha BbIHOC MexaHWYecKux
npumecen BANSIOT MHOXECTBO (hakTopoB, B OCHOBHOM OHW CBSA3aHbl C peXvMamu 4o0bl4n 1 MeXaHU4eCKu-
MW CBOWCTBaMM FOPHbIX MOPOA. 3HAYNTENbHbBIN BbIHOC MECKa Bbi3blBalOT ONpeaerieHHble reoMexaHuyeckme
npobnembl, CBA3aHHbIe C pa3pyLUeHMeM KommekTtopa. B aTux ycnoBusix npoucxoauT nepepacnpegerneHus
MacToBOro fnecka, KOTopas yMeHbLUaeT NPOHULL@eMOCTb NracTa-konsnekropa. Beicokas ckopocTb MoToka u
ANUTENbHBIN BIHOC NNACTOBOro necka obpasyeT BOKPYr Npu3aboniHON 30HbI NyCTOThl. 30HbI 3TUX MNYCTOT CO
BPEMEHEM YBENUYMBAIOTCS, YTO B pe3ynbTare NpuMBOAUT K OOPYLUEHMIO BbllLenexXallnx ropHbIX OTIIOXKEHWN,
YTO B MUTOMM MOXET NPUBECTU K NMOMHOMY NpekpaLleHnto Jobbium [2, 3].

Ob6pa3zosaHue necyaHbix npobok. Ecnn ckopocTb NoToka HeTV UNu rasa sBMASeTCs HeAOCTaTOYHbIM
ANsl TPaHCMOPTMPOBKN MecKa Ha MOBEPXHOCTb, TO MPOUCXOAMT ero HakonneHwe Ha 3aboe wnu B CTBONE
CKBaXuHbl. [1e6uT ckBaXkmHbl OyaeT NoCcTeneHHO YyMeHbLUATbCA NPW HaKonneHun necka Ha 3aboe. Ecnu 3a-
Gow ckBaXVHbI NOMHOCTLIO 3abuBaeTcsa neckom, To Aob6blYa npekpaltaeTtcs. B Takux cnyyasx Heobxogammo
NPUMEHSATb MeTOAbl BOCCTAHOBIEHMS 3KCNyaTaUMOHHbIX XapaKTEPUCTUK CKBaXXUHbI [3].

HakonneHus nnacmoeozo necka 8 Has3emHbix obopydosaHusix. pn BbIHOCE Mecka Ha NOBEPXHOCTb
MPONCXOAMWT €ro HakonneHve B Ha3eMHbIX HeddTerasoBbiX COOpPYyXeHusx. [NoBpexaalTcs HazeMHble obopy-
[OBaHUS TakMe Kak 3aBWXKKK, WTyLepa, TpybonpoBoabl, cenapatopbl 1 Ap. MNosatomy Heobxoammo npoBo-
OWTb MEepuoaMYeEcKyo OYUCTKY HeddTerasoBblXx ODOpPYAOBaHWIA, KOTOpble MO3BOMSOT NUKBMOUPOBaTbL BO3-
HUKLLINE ocnoxHeHus [1, 2].
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Ymunu3ayusi necka. MNpy BbIHOCE NNacToBOro Necka Ha NOBEPXHOCTb BO3HMKAET HeOOXOAMMOCTb ero
ytunusaumm. OgHako nepeg ytunusaumen ero HeobxoaMMo OYNCTUTL. YTURM3aLMsa U O4MCTKa necka npea-
cTaBnsieT cobon onpeAeneHHy CroXHOCTb 0COBEHHO B MOPCKMX ycroBusix. [1py HenpaBunbHOM ob6pate-
HMW C HAM MOTYT BO3HMKaTb CEpPbe3Hble 3Konornyeckme npobrnembl MOSTOMY HEOOXOAMMO MPOBOAUTL YTUNNU-
3aUMI0 B COOTBETCTBUM C IKOSIOrMYECKUMU HOPMaMmn 1 TpeboBaHMAMU. YTUnNmnsaums nnacToBOro necka, Ko-
TOopas BKO4aeT O4YMCTKY, XpaHEeHMEe N TPaHCNOPTUPOBKY SABMSETCA 3KOHOMUYECKM 3aTpaTHbIM [3].

Opo3us 8HympuUCK8axXUHHO20 U Ha3eMHo20 0bopydosaHus. B ckBaxuHax, raoe HabnogatTcs BbiCOKMe
CKOPOCTU rasoBblX U XUAKOCTHLIX MOTOKOB U UMEIOLLME BbICOKYIO KOHLEHTPALMIO MEXaHUYECKUX NpUMecen
BbI3bIBAOT YPE3MEPHYIO 3PO3NI0 BHYTPUCKBAXXMHHbLIX 0060pYyAOBaHWM M Ha3eMHbIX coopyxeHun. Cnegosa-
TenbHO, BO3HMKaIOT onpeferneHHble TpeboBaHUst Mo TeXHOMNOrM4yeckomy OOCMYXMBaHMIO U 3aMeHe noBpe-
XOeHHbIX obopyaoBaHui [2].

MpUMEHSAIT MHOXECTBO METOAO0B KOHTPONs M 60pbbbl C NeCcKonposBNEHNAMIN KOTOPble MO3BONSAIOT
npegoTBpallaTe M NIMKBUAMPOBATL BO3HMKAIOLLME OCIIOXHEHMS B Mpolecce aKcnnyataumn. 3T MeTodbl B
OCHOBHOM OCHOBaHbl Ha OrpaHWYeHUN NOCTYMEHNs Nnecka B CKBaXkunHy. OAHUMK N3 pacnpoCTpaHeHHbIX Me-
TOAO0B GOpbObLI C NECKOMPOSBAIEHUSIMU SBMAOTCA MEXaHW4Yeckne n xuMmumdeckne metoabl. bnarogaps atum
MeTodaM JOCTUraloTCs BbICOKME MnokasaTenn ad@eKTUBHOCTU, KOTOPble YMEHbLUAIOT HEraTMBHOE BIUsHUE
necka Ha HedTerasoBble 060pyAOBaHMSA U COOpyKeHusi. OgHaKo LUMPOKO MPUMEHSIIOTCA U Apyrue MeToabl
AN NUKBMOAUNA OCMNOXHEHWUIA CBA3AHHbIE C NeckonposiBreHnsaMn. K HUM B OCHOBHOM OTHOCHAT TEXHUYECKOe
obcnyxuBaHve HedTerasoBbix 060pyA0BaHWIA, OrpaHNYEHNE CKOPOCTH MOTOKA, NPOMbIBKa 326051 CKBaXMWHbI,
ouymcTka 3abosi rmapoxenoHkamu u apyrue [1].

TexHu4Yeckoe obcrnyxugaHue U KanumarbHbit pemoHm. MNpencTtaBnseT cobon TpaguUMOHHbIA MEeTOA
60pbObl ¢ neckom. [JaHHbI MeTO4 B OCHOBHOM BKIIlOYaeT B cebsi TexHudeckme obcnyxuBaHus HedTeraso-
Bbix obopynoBaHui. [Ins nogaepxaHus Npov3BoAUTENBHOCTU HEOOXOAUMO NMPOBOAUTL PETYMSAPHYH OYUCT-
Ky. OBbIYHO 3TOT METOA MCMNOMb3yeTCHA NPY KOHKPETHbIX YCNOBUSX, rae 4eOUT CKBaXMHbI ABMSAETCA HU3KUM U
06bemM BbIHOCMMOrO necka SBNAeTCH He3HauuTenbHbIM. Ecniv npoucxoant oTkas HedpTerazoBbix 060pyao-
BaHWIN, TO NPON3BOAATCH UX 3aMeHa Afsl BOCCTAHOBMEHNS SKCMIyaTaunoOHHbIX XapakTepucTuk [1, 2].

OepaHuyeHue ckopocmu riomoka. OrpaHnumBasi CKOPOCTb MOTOKa HedTW UNu rasa 4o onpeaeneHHo-
ro YPOBHS, MOXXHO YMEHbLUUTL 3HAYUTENbHbIA BLIHOC Necka. [JaHHbIn MeToq peanuayeTcs nyTeM yMeHbLue-
HMS UNW yBENMYEHNsi CKOPOCTM NOTOKa A0 TeX Nop, Noka He JoCTUraeTcsa npuemMrnembli 4ebuT, Npu KOTOpoMm
BbIHOC Necka He3HauYUTEeNbHbIN UK ero BbIHOC sABMSeTCA npvemnemMbiM. OnpegeneHne MakcMManbHO Aony-
CTUMOro febuta CKBaXKWMHbI SBMSIETCA OCHOBHOM LieNblo AaHHOro Metoga. [ebut u nnactoBoe AaBreHve
n3MeHsitoTcs MmetTogamum npod un owmnbok. MakcMmaneHO AonyCcTUMbIN ebuT, NpyM KOTOPOM BbIHOC Necka SB-
nseTcsa npvemnemMbiM 00bl4HO MeHbLUE NOTEHLManbHO AONYCTUMOro Aebuta ckBaxuHbl [1].

lMpombieka 3abosi ck8axKUHbI. JKCMyaTalUsa CKBaXKWHbI YACTUYHO COMPOBOXAAETCH C OCaXOEHUSAMU
Ha 3aboe pasnuyHbIX MexnpuMecen u nnacToBoro necka. Co BpemeHeM OCaXaaroLMNcs necok Ha 3aboe
cosgaeT npobKy, YTO B UTOre NpMBOAUT K YMEHbLLEHWIO A00bI4M MO0 K NOMHOWM ocTaHoBke. C Lienblo NMKBU-
Aauunn necHaHbIx NPoboK NPUMEHSIeTCS B OCHOBHOM MNpsAMas 1 obpaTHasa npombiBka (puc. 1).
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PucyHok 1 — Cxema npsimoii 1 06paTHON NPOMbIBKU CKBaXXMHbI
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3Tn MeToabl 06nagatoT onpefeneHHbIMU HegocTatkaMmu. OQHONM U3 HUX, HaNpuUMep ABMNSETCS HU3Kas
CKOPOCTb BOCXOASLLENO XMAKOCTHOrO NOTOKa MpY NMPSMON NPOMBIBKU. [nst TOro 4Tobbl 06ecneynTs BbIHOC
MEXMNPUMECEN W KPYMHbIX (paKUmMii MNacTOBOr0 Necka Heo6XOAMMbI HAacOChl MOBLILIEHHOW NPOV3BOAUTENb-
HocTu. MomMMMO 3TOro, A0 HapalBaHUs HOBOW TPyObl HEOBXOAMMO MPOBOAWUTL AMUTENbHYIO MPOMbIBKY
BMMOTb A0 YACTOW BOAbI A TOTO, YTOObI M3GEXaTh OCAaXOAEHUS HAXOASALLMXCS BO B3BELLUEHHOM COCTOSIHUAM
MPOMbIBAEMOTO Mecka.

O6paTtHasi NPOMbIBKA XapaKTepPU3YeT HU3KYH CKOPOCTb HUCXOOSILLEro XWOKOCTHOrO MOTOKa Yepes
KONMbLIEBOE NMPOCTPaHCTBO, KOTOPOE 06YCMNOBINMBAET HU3KYIO MHTEHCUMBHOCTb pa3MbiBa NecYaHbIX NPo6ok [4].

HeobxoanMo oTMETUTL, YTO NpW O4MCTKE 326051 CKBaXKMHbI C NMPUMEHEHNEM KNacCUYECKUX METOOOB
NMPOMBIBOK B HEKOTOPbIX CIy4Yasix OkasblBaroTcs mManoaddeKkTnBHbIMU. Mpy NpoBeaeHUN NPOMbIBKA Ha pe-
npeccum, B3BELLIEHHbIE YacTWLbl NMEeCKa, MOTYT 3aKyrnopuBaTb MOpbl, YTO B pe3ynbTaTe NPUBOAUT K yXyaLle-
HUIO KOMMEKTOPCKMX CBOMCTB nracTta. [aHHbl BuA NPOMbIBKA MOXET TakKe CrocOGCTBOBATH MOMMOLLEHNIO
MPOMBIBOYHOW XUAKOCTU. OTO B pesyrbTaTte NPUBOAMUT K U3MNULLIHUM pacxodam MpoMbIBAEMOW KUAKOCTU 1
yBENUUMBAET BpeMsi NPOBeAEHNS NMPOMbIBKU. DTV MeToAbl NMPOMbLIBOK HEe NMPUMEHSIIOTCA B CKBaXkMHaX, rae
HabnogaTCs HU3KUE NNacTOBbIE AABIEHNS.

Oyucmka 3ab0s1 CK8aXUHbI 2udpoXenoHkamu. [aHHbIi METoA Takke NpMOGPEen LUMPOKY Monynsp-
HOCTb [ONsl OYMCTKM 3abosi ckBaxkuHbl. OfHAKo 3TOT MeTon obnagaeT onpeneneHHbIMM HeLoCTaTKaMu.
Hanpumep, 3a oguH noxon rmapoXenoHKN BO3MOXHO OYMCTUTL NULLb OMNPEAENEHHYIO OMMHY, KOTOpasi orpa-
HUYeHa (kak npaBuno coctaensowas Ao 15 M cTBona 3KkcnnyaTauMOHHOW CkBaXWHbl). CregoBaTensHo,
MPOBOASAT AOMOMHUTENbBHBIE CMYCKO-NOABEMHbIE onepauum [4].

Takum oGpasomM Gnarogaps aHanuay ornpeneneHHbIX OCNOXHEHUI CBA3aHHbIE C NECKOMNPOSBNEHUAMM
BO3HMKAET HEOBXOAMMOCTL BHEAPEHUS ONpefeneHHbIX MeToA0B GopbObl M KOHTPOMS Haf, NECKONPOSIBNEHN-
AIMW KOTOPbIE MO3BOMSIOT YMEHbLIUTL HETATUBHOE BIUSIHWE NMecka Ha paboTy BHYTPUCKBAXKUHHBIX U Ha3eM-
HbIX 060PYAOBaHMIA.

Cnucok nutepaTtypbl:

1. Kpatknii 0630p KOHTpOns Hag BbIHOCOM necka / Pobabe Acapnyp [ gp.] / O63op B obnactu
Haykn n TexHukn. —2021. — 13 c.

2. O0630p KOHTpOMs 1 ynpaeneHus Hag neckonposierieHnsamu / Myctada Agunb Wcca [m gp.] // Te-
xacckui XKypHan TexHukn n TexHonorui. — 2022. — T. 11. — C. 48-56.

3. Xvwam beH Maxmyg. BblHOC necka: MHTennekTyanbHasi CUCTEMA KOHTPOIS ONS CHWWKEHNUSt puc-
koB / Xviwam beH Maxmya, Ban XoHr JleoHr, KOnm JlectapmoHo // XKypHan Hedtb. — 2020. — T. 6. — Bein. 1. —
C. 1-18.

4. Ysenuuyenne adpdektnBHocTM oumcTkm M3I1 ¢ npumeHeHnem YIMC / A.B. Anekcees [u gp.] //
YKypHan UHxeHepHas lMNMpaktuka. — 2015. — Bein. 10.

List of references:

1. Brief overview of sand control / Robabe Asadpour [et al.] // Review in the field of science and
technology. —2021. — 13 p.

2.  Review of sand control and management / Mustafa Adil Issa [et al.] // Texas Journal of Engineer-
ing and Technology. — 2022. — Vol. 11. — P. 48-56.

3. Hisham Ben Mahmoud. Sand removal: an intelligent control system to reduce risks / Hisham Ben
Mahmoud, Wang Hong Leong, Yuli Lestariono // Journal Oil. — 2020. — Vol. 6. —Iss. 1. — P. 1-13.

4. Increasing the efficiency of PZP cleaning using UPS / A.V. Alekseev [et al.] // Journal of Engi-
neering Practice. — 2015. —Iss. 10.

120



