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The Conference bulletin contains materials of the Il International scientific and practical
conference «Readings of A.l. Bulatov» held in Krasnodar on March 31, 2018 devoted to memory of
the outstanding oil engineer, Doctor of Technical Sciences, Professor, Academician Anatoly lvano-
vich Bulatov.

Participants of the Conference gave a comprehensive characteristic of the development of
oil and gas fields, analysed the methods applied today, the equipment and technology and made
offers on their modernization; developed recommendations about further development of applied
scientific research; made offers on improvement of staffing and the international cooperation.

In the Conference bulletin results of research and developmental works on a wide range of
guestions are stated and also topical issues and problems of development of hydrocarbon capacity
of the Russian Federation and foreign countries are considered. The solution based on the objec-
tives is reflected in creation of new technologies of development of oil and gas fields, production,
transportation and processing of hydrocarbon raw materials. Questions of history and the current
state of an oil and gas complex, training, development and deployment of power and processing
equipment, economic and legal researches are widely presented.

The scientific publication is intended for doctors and candidates of science of various spe-
cialties, teachers of higher education institutions, doctoral candidates, graduate students, under-
graduates, practicing experts, students of educational institutions and also everyone, showing inter-
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AHHOTauuA. B HacTosiLlee BpemMsi MHOMME MECTOPOXAEHMS Haxo- | Annotation. Nowadays many oiffields are on
ASTCS Ha MO3AHEN CTaanu paspaboTku, B CBS3W, C Yem BoaHukaet | (e late stage of development, so there is a
H problem of recovery of remaining recoverable

npobnema BbIPaBOTKM OCTATOUHbIX U3BMEKAEMbIX 3AaNacoB. HU3Kas | reserves. Low well productivity is governed by
NPOAYKTUBHOCTb CKBaXXWH 0BYCNoBNeHa HU3KMMU KOMNNEKTOPCKMMU | poor reservoir properties, worsening of filtration
CBOWMCTBaMW nriacta, yxyalleHnem punbTpaLMoHHbIX XapakTepu- | characteristics of bottom-hole zone during drill-
CTUK Npu3aBoilHOI 30HBI NnacTa B npouecce GypeHusi, ocBoeHus, | N9 well completion and exploitation. In addition,
clogging of slotted filters in horizontal wellbores

aKcnnyaTaumm, 3acopeHneM LeneBbiX punbLTpoB B FOPU3OHTaNb- | 4iso decreases well productivity. The method
HbIX cTBonax. Meton u obopyaoBaHue, onncaHHble B AaHHOW pa- | and the equipment described in this work allow
6oTe, MO3BOMSAT YBENUUATL KOI(DMUUMEHT NPOAYKTMBHOCTK | Us to increase productivity index and speed up
CKBa)XVHbI W YCKOPUTb BbIpaBoTKy 3anacos. MpumeHeHne umnmo- | Me recovery of reserves. The use of implosion
N effect can be used when other methods such as

31MOHHOIo BO3aencTBnA BO3MOXHO TaM, rage gpyrume metobl, TvaKVI? hydraulic fracturing of the formation and acidiz-
Kak rMapopaspbiB nnacrta, KicrnotHas obpaboTka npu3aboniHOn | ing of bottom-hole zone are not efficient or risky.
30HbI He 3P EKTUBHBI UMW PUCKOBaHHLI. PaccmoTpeH dumaundeckuin | The physical sense of implosion effect method
CMbICIT METOZA VMMIIO3MOHHOTO BO3AENCTBUSI, NPEeACTaBNeHbl pe- | Was considered, the results of implementation of

the method were demonstrated.
3ynbTaTbl BHEAPEeHNA MeToaa.

KnroueBble cnoBa: nokarnbHbI rMapopaspblB nnacra, uMmnnosu- | Keywords: local hydraulic fracturing of the

OHHOE YCTPOWCTBO, MMMIO3MOHHOE BO3AENCTBME, npu3aborvas | formation, implosion device, implosion effect,
bottom-hole zone, pressure, well productivity

30Ha, AaBneHune, KO3PMULIMEHT NPOAYKTUBHOCTU CKBAXMHbI. index.

I_I OBblILLEHNE 3PPEKTUBHOCTU Aopa3paboTku ANUTENbHO IKCNnyaTupyeMbiX HEPTAHBIX MECTOPO-
XOEHUN ¢ ManofebUTHBIMU CKBaXXMHAMW BO3MOXHO NPU LUIMPOKOM MPOMbILLIIEHHOM MCMNOMb30-
BaHMM MUCKYCCTBEHHbIX METOAOB YNpaBneHUsa NPOAYKTUBHOCTbIO CKBaXKWMH. OOHMM M3 Takux MeTodoB siBMs-
eTCcs UMNNO3noHHOE BosaencTeme. MNpemmMyLLecTBO AaHHOro MeToAa 3aknyaeTcs B TOM, YTO ero npuMmeHe-
HMe BO3MOXHO TaMm, rae Apyrue MeToAbl, Takme Kak ruapopaspbiB nnacra, KucnotHaa obpaboTtka npusabon-
HOW 30Hbl HE 3PPEKTMBHBI UM pUCKOBaHHbI. OCOBEHHOCTM TEXHONOMMM NOKaNbHOMO rMapopaspbiBa nracra
MEeTO40M UMMMO3MOHHOIO BO3AENCTBUSA 3aKNio4aeTcs B ynydeHun hunnbTpaLMOHHON XapakTepucTUKL npu-
3ab0MHON 30HbI NNacTa 3a cHeT UCMOMb30BaHWS SHEPTUW MTMAPaBNMYECKOro yaapa, KOTOpbI NPpMBOAUT K 00-
pa3oBaHWUIO CepUN TPELLMH.

M3BeCTHble KOHCTPYKLMM rMApaBrnUYecKnx reHepaTtopoB OaBreHus UMeKT psf HedocTaTkoB, B OC-
HOBHOM 3a CYeT TOro, YTO B HMX UCMOMNb3YTCS 3NIeMEHTbl CTaHAAPTHBIX LUTAHrOBbIX HAacocoB. OHM 4acTo
KMUHAT 1 3aCOPSAOTCH MeXaHU4eCKMMn npumecsamn [1].

Mpeonaraemas rugpoyaapHas yctaHoska tuna [[J19-5 cocTouT n3 3anonHEeHHOW XUOKOCTbO KOSOH-
Hbl TpY6 1, B H/XXHEN YacTu KOTOPOW Ha ypoBHE nepdopaumy yCTaHOBMEH reHepaTop AaBneHus. [eHepaTop
JaBneHus npeacrasnseT cobor HaCOCHYK CUCTEMY, COCTOSLLYIO U3 unnuHapa 2 anuHon 3,0-5,0 m, B BEpX-
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HEeWl 4YacTu KOTOPOW YCTAHOBIEHO BbICOKOI(MMEKTUBHOE MEXaHUYecKoe YMroTHEHUE 3, a B HWXKHEW 4acTu
nmeeTca obpaTHbIN knanaH 4, paboTalowmin 0T AaBneHus cHU3dy. PaboTa ycTponcTBa NpouCXoauT 3a cyet
NepuoAMYECKOro crnycka M nogbema wWrToka 5 anameTpom 19 MM, CBA3aHHOINO 4epe3 KOSIOHHY LiTaHr 6 ¢
NnoAbEMHbLIM YCTPONCTBOM, Hanpumep, kpaHom 7 [2, 3].

3a cyeT MCcnonb3oBaHMA MexaHuveckux ynnotHeHun tuna 2ClMxx n HCBxx, a Takke creuuanbHbIX
KOHCTPYKLMIA KNanaHoB CUCTEMA SABNSIETCS MeHee 3Hepro3aTpaTHon u 6onee apekTMBHOM NO CpaBHEHUIO
CO CTaHOApPTHBLIMW HACOCHbIMK YCTpoMcTBaMu. [py xo4e LWTOoKa BHU3 XXMAKOCTb, HAXOAsLWAsacsa B LUMHOPE
BblaBnMBaeTCAa Yepe3 obpaTHbIf KnanaH B 3aTpyOHOE NMpOCTpaHCTBO M B nnacT. [Npu xofe wToka BBEPX B
uunuHape 2 cosgaeTcs rnybokuin BakyyMm, KOTOpbIN obecneumBaeTcs 3a CHET HagexHon paboTbl KOMOUHU-
pPOBaHHOIO (MexaHM4eckoro + MaHXeTHOro) ynnoTHeHus 3 wrtoka 5. lNpu Bbixoge LWTOKa U3 yNnoTHEHUs 3,
XWOKOCTb U3 KOMOHHLI Tpy6 1 ¢ 6ONbLUONCKOPOCTLIO YCTpemnsieTcs B nonbin umnudap 2 [3]. B pesynbTaTte
pes3kon pasrepMeTum3auunn, BbiCTPOro 3anofHEeHUS XXUAKOCTbIO NYCTOro obbema uunuHapa u nocneayoLlero
TOPMOXEHMS NOTOKa MPOMCXOOUT MOLUHBIN rmapoyaap. BonHa BbICOKOro gaBreHus Yepes OoTBepCcTus nep-
c¢opauun nNpoHukaeT B NnacT U paspbiBaeT ero. [Ana ysenuyeHns appekTMBHOCTM YCTPOMCTBA B BEpPXHEN
YacTu KrnanaHHOro yara yCTaHOBIeH nakep (KOHUEeHTpaTop AaBreHust). 3aTemM LuK NoBTOPSIETCS.

l
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PucyHok 1 — Cxema rugpoygapHon yctaHosku [1-19-5

[leiicTBME NokanbHOro rmapopaspeiBa niacta METOA0M UMMIIO3MOHHOMO BO3AENCTBMS 3aKMioyaeTcs B
TOM, YTO MJlacToBasl XUAKOCTb, MHALMMpYEMas 3TUM AaBIieHUeM rugporeHepaTtopa, AeACTBYET Ha rnopoay
nracta. [pu 3TOM HauyMHaKT PAcKpPbIBATLCS CYLLECTBYHOLLNE, HO 3aKPbIThbe TPELLUMHBI, KOTOpble 6epyT Hava-
no oT 3aTpyBHOro npocTpaHcTBa 06CagHON KOMOHHLI, rae NMOTHOCTb MOpoAbl BCNEACTBUE BbiMbiBaHUSA
MeHbLLIEe YeM B OCHOBHOM MaccuBe. PacnpocTpaHsisicb B HanpaBeHnM HauMeHbLLEro CONpPOTUBIEHNS, Tpe-
LMHa, He ByaeT OpMEHTUPOBaHa TOMbKO B BEPTMKANbHOM UMW B FOPU3OHTamNbHOWM MOCKOCTAX, a 6ydeT no-
X0Xa Ha KpoHy aepesa [1]. DTo NpoMcxoauT elle U NOTOMY, YTO MOLLHOCTb NPOAYKTUBHBIX NMAacToOB Koneo-
NeTca OT HECKOMNbKNX METPOB [0 HECKOSNbKMX OEecATKOB METPOB W nepenan ropHoro AaBreHus B BepxHei
YacTh OTHOCUTENIbHO HWKHEW He3HauUTEereH Mo CPaBHEHUIO C BENIMYMHON MMMynbca AaBneHusi, co3aaBae-
MOro reHepaTopoM. Takum 06pa3om, OAMHOYHLIN UMMYNbC AABIEHUS CO34AeT B MaccuBe MpPOAYKTUBHOIO
nracta pasBeTBIIEHHYIO CETb TPELLVH.

Mo Mepe yBenuYeHNsi pacCTOsiHMS OT CKBaXKMHbI aMNMTy4a MMMynbca AaBieHUst MOCTENeHHo naga-
€T, XWUOKOCTb TepsieT CNoCOGHOCTb K NepeynakoBke 3epeH ckerieTa nopoabl, O4HaKo, ee AaBrieHue npeBbl-
LIaeT ropHoe daBrieHue, HeobXxoarMoe ANt PacKpbITUS TPELLUMHBI, M PacKpbiTUe TPELLUMHbI eLle HeKoTopoe
BpeMsi npogomkaeTtcs. Korga gaBneHune XuUOKOCTWM CTaHOBMTCA paBHbLIM FOPHOMY AaBreHuWio, npouecc pac-
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KpbITUS TPELLMHbI OCTaHaBnmMBaeTcs. [py ganbHenWeM CHDKEHNN OABNEHUS XNOKOCTU OT ropHOro 4o nna-
CTOBOrO Ha4YMHaETCs MOCTEMNEHHOE 3aKpbITUE TPELLMHbI. DTOT NPOLIECC NPOTEKAET MPOTUBOMOSOXHO NEPBO-
HayanbHOMY HamnpaBneHuto, TO ecTb OT nepudepnn Kk ckBaxuHe. XKnakocTb NOCTENEHHO BblAAaBMNMBAETCS M3
TPELLMHbI, U ee CTEHKN CMbIKalTCH. B npouecce CMblKaHUSA TPELLMHbI Te 3epHa ckeneta nopofbl, KoTopble
M3Ha4anbHO OKa3anuncb Hambonee 3akMMHEHHBIMU U HE U3MEHUNN MONIOXKEHUA nog AeNCcTBMEM MMMyrbCca
OaBIIeHNs1 XNOKOCTU, BXOASA B KOHTaKT C 3epHaMy NMPOTUBOMOSIOXKHOW CTOPOHbI TPELUMHbI, Ha4yMHalT BOC-
NpMHUMaTb FOpHOe AaBneHue. 3epHa ckeneTta, KOTOpble Mo AEWCTBMEM MMMynbCa AaBEHUS MOMy4MIn
nepemeLLeHne unn pasBopoT, HE CMbIKAIOTCA C 3epHaMy NMPOTUBOMONOXKHON CTOPOHbI TpeLUMHbI, 0b6pasys
apoYHO-cBOAYATYIO CTPYKTYpY. [NepegHuin dpoHT umMnynbca AaBreHusl, co3gaBaemMoro reHepaTopom, O4YeHb
KPYTOM M XXUOKOCTb OENCTBYET Ha CTEHKU TPEeLUMHbl Kak XEeCTKUM LTamn, ABWXKYLWNACA ¢ 6ONbLUON CKOpO-
CTbl0. B pe3ynbTate Takoro Bo3gencTansa NpouCXoamT nepeynakoBka 3epeH ckeneTta nopoabl nnacrta, yee-
NMYUBaOLLANA LUNPUHY TpewmHbl. Mpyu NPpUMEHEHUN TEXHOMOMMKU NOKasrbHOrO rMapopaspbiBa CO3faHWe no-
BTOPHbLIX UMMYNbCOB AaBMIEHUST HECKOMBKO YBENUYMBAET NPOTSKEHHOCTb, Pa3BETBIIEHHOCTb M packpbiTue
TpewuH. BmecTte ¢ Tem, KONM4eCcTBO NMOBTOPOB MOXeT ObiTb HeGonbwKM (B npegenax 10-15), T.k. addek-
TMBHOCTb Ka)K4oro NocrneayoLwero BO34enCTBUS MO CPaBHEHUIO C Mpeaplayum nagaeT, n3-3a nageHvs am-
NAUTYObl UMMYNbCa AaBMEHNS U CINaXnBaHWs ero nepegHero poHTa npu punbTpaLmm XuUagKkocTn no anuH-
HbIM U Y3KUM KaHanam obpasyloLlencs TpelmHbl. Takum obpas3om, NpYMEHEHNe TEXHONOMW JTOKanbHOro
rmapopaspbiBa Npy NOMOLLM MMMMO3MOHHBIX YCTPOWCTB MO3BOMSET CO34aTh B MOpoAde NPOAYyKTMBHOIO nna-
CTa pasBeTBIIEHHYIO CETb TPELUVH, HanMyne KOTOpbIX NOBbLILLAET €ro APEHMPYEMOCTb U YBENUYMBAET, TaKUM
obpasom, HedTeoTaauy. [pu 3TOM TEXHOMNOMMS NOKaNbHOIO rmgpopaspbiBa He TpebyeT BBeAEeHMS nponaH-
Ta, T.K. BCreacTBMNE NepeynakoBKN 3epeH CKerneTa NPOUCXOAUT He NOSHOe CMblKaHWe CTEHOK TPELUUH nocre
CHATUSA JaBMNEHUS.

Mpu uccnegoBaHun 3hpeKTUBHOCTM NOKaNbHOrO rmapopaspbiBa nnacta MeTogoM WMMMNO3UOHHOTO
BO34eNCTBMA Ha npu3aboinHyto 30HY nnacta CaMOTNOPCKOro MectopoxaeHust 6uinn nposegeHsl 4 06paboT-
KM Ha ManogebuTHbIX CKBaXKMHaxX: ¢ AebuTtom no xumakoctn Q,, He npeBbilwawwemM 16 m° /cyT, pebut no
HedpTM Q, He npeBbiwan 8 T./cyT. Pe3ynbTaTbl 3aMepoB nNpeacTaBneHbl B Tabnuue 1. Nocne obpaboTkm
cpeaHui npupocT gebuta no HedpTm coctaeun 4 T./cyT., gononHuTeneHasa gobblva 6yaet 1170 T./roga.

Mpwn ueHe peanusaummn HedhTN Ha BHYTPEHHEM pbiHke 15000 py0., Bbipydka cocTaBuT 17550 TbiC. pyo.
Mo cpaBHeHuto ¢ o6opyaoBaHuem anga NPl ctoumocTs 06opyaoBaHua ons rugpoyaapa Ha NopsiAoK HKE 1
npuM CTOMMOCTU MPOBEAEHWS FOKarnbHOrO rMapopaspbiBa nracta MeToAoM MMMIIO3MOHHOIO BO3AENCTBUS
650 py6/T. cebecToMMocTb [O6bLITON HedTK cocTaBuT 7425 pyb/T., npubbinb 8102 ThIC. pyo.

Tabnuua 1 — Pexum CkBaXkvMH 4O U MOCHEe NToKarnbHOro rmapopaspbiBa niacrta
METOLAOM UMMNITO3MOHHOIO BO3AENCTBUS

. [o o6paboTku Mocne o6paboTku Mpupoct anps()CT Qx,
Qu, TloyT | Qu, MfcyT % Qu, TleyT | Qi M3cyT % Qu, TlcyT m°/cyT
1 1,7 3,3 38 3 55 44 13 2,2
2 7,7 16 43 13,1 23,5 34 54 7,5
3 4,5 59 10 9,0 11,8 10 4,5 59
4 0,0 0 0 50 6 1 5,0 6,0

Mo gaHHbIM UCMBITAHWIA, MOXHO CAenaTh CreayoLlmne 3aKkioYeHns:

1. KoHCTpyKkuusi rmgporeHepartopa npoctasi, BKItovaeT B cebs NpoBepeHHble Ha NPakTuke MexaHuye-
ckue ynnoTHeHust Tuna HCBM19 n cTaHgapTHbIE WapUKOBbIE KnanaHbl.

2. TwopoynapHas ycTaHOBKa BkroyaeT B cebsi cTaHOapTHOe CKBaXXMHHOe obopyaoBaHWe — KOMNOHHY
wraHr WH19 n konoHHy Tpy6 HKT73, ycTbeBoe obGopynoBaHue, nakep, UUMCTEPHY C paboyein XMOKOCTbIO,
NoAbEMHUK-KpaH 1 Ap. [pu OnbITHO-NPOMBILLMIEHHBIX UCMBITAHUAX TMAPOYAAPHUK, CKBaXXUHHOE U Ha3eMHoe
obopynoBaHue pabotanu ncnpasHo.

3. B rugpoynapHOn ycTaHOBKE OCYLLECTBIeH ABOMHOM 3deKT BO3AeNCTBMSA Ha nnact. ['mapopas-
pbiB MfacTa 3a c4YeT BeCa KOJOHHbI LWUTaHr U yaapHoe BO3AEWCTBME 3a CYUET rmaporeHepaTtopa AaBrieHus
rai19-s.

4. Habnopgaetcs oOWMn NONoOXUTENbHbLIN 3GEEKT NPU NPOBEAEHMM UCTbITAHWUIA NOKaNbHOrO rMapo-
paspbliBa nracta MeTogoM MMMNO3NOHHOro BO3AencTBus. [JaHHbIM MeTon MO3BONSAEeT yBENUYUTb KO3aghdu-
LUMEHT NPOOYKTUBHOCTU CKBAXXMHbI M YCKOPUTb BbIpabOoTKy 3anacos.
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