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Annotation. Improving the hydraulic fractur-
ing technology and increasing the efficiency of
its use is possible only on the basis of an in-
depth study of the processes of fracturing a
real formation, the features of its consolidation
and the degree of influence of the created frac-
ture on the nature of the drainage of the reser-
voir area. In the article on the example of the
Em-Yogovskaya area of the Krasnoleninskoye
field, the analysis of hydraulic fracturing effi-
ciency is carried out and proposals for reduc-
ing the timing of hydraulic fracturing opera-
tions and, therefore, increasing the number of
days in a year worked by a well are presented.

Keywords: reasons for the decrease in per-
meability; analysis of the results of hydraulic
fracturing; reasons for the decrease in the ef-
fectiveness of hydraulic fracturing; proposals
to reduce the timing of hydraulic fracturing;
main benefits of using coiled tubing; compari-
son of the capabilities of the well overhaul ma-
chine and coiled tubing complex.

B 3a|'|aﬂ,HO-CI/I6I/IpCKOM permoHe n B LieynoM no Poccun B 0CHOBHOM NPUMEHAETCA 6ypeH|/|e CKBa-

XWH Npu nomoLuy 3aborHbIX ABUraTenen, NPUMBOANMbIX B ABMKEHNE OYPOBbIM PacTBOPOM, LIMPKYNUPYOLAM
B CKBaXknHe. B npouecce bypeHust obpasyeTcs Lwinam, KOTOPbIN BbIHOCUTCS M3 CKBaXKWHbI Ha NMOBEPXHOCTb
OypoBbIM pacTBopoM. PasbypuBaHue NpogyKTUBHbBIX 30H C MPUMEHEHWEM HEODpaboTaHHbIX OypOBbLIX PacTBO-
POB Ha BOOHOW OCHOBE MPUBOAMUT K pa30yxaHuto rMnH, NPUCYTCTBYIOLLMX B MAacTe, U 3aCOPEHUIO NnacTta rmu-
HUCTOW chason BypoBoro pacteopa. NonagaHne Bogbl B NPOAYKTUBHbLIA NNacT BreYET 3a cobon CHMXKeHne
¢a30BOM NPOHMLLAEMOCTM NNacTta ans HedTu.

Mpu LemMeHTUPOBaHNM 3KCMITyaTaLUMOHHON KOMOHHbBI Takke NPOUCXOAMUT KorbMaTaLms NpoayKTUBHOM ropu-
30HTa MO BCEN €€ AnuHe, BKNoYas NpoayKTUBHBLIN FOPU3OHT. B cuny BbICOKOrO yAenbHOro Beca TaMMnOHaXHOro
pacTBopa NPOUCXOAMUT 3HAYUTENbHOE OTOUNBTPOBLIBAHNE €ro B MPOAYKTUBHbIE TOPU3OHTLI, YTO 3a4acTyto BNEYET
3a cobon HeobxogumocTb npounssoacTea Pl 4ns BOCCTAHOBNEHNS CBA3W CKBAXKWHbBI C KOMMEKTOPOM.

Haunbonee pacnpocTpaHEHHLIN MeTOA NepdopaLmm — KyMYNATUBHBIA METO — TAKKe MMEET HEKOTOpPbIE
oTpuuatenbHble YepThbl. [py NpocTperne KOMOHHbI Ha CTEHKax nepdpokaHana n B nnacrte obpasyeTcs CTeKo-
BUAHas NNEHKa M3-3a BbICOKOW TemnepaTypbl B3pbiBa. KpomMe Toro, kaHan 3arpssHaeTcs npogykramu B3pbiBa
1 YacTtnuammn nepdosapsaga.

Takne 3arpsi3HeHUs NpM3aboMHON 30HbI CKBaXKUHbI NPUBOAAT K NOTpebHoCcTn npumeHenunsa NPl ans
BOCCTaHOBMEHMUS CBA3N C YACTbIM He3aKoNbMaTUPOBAHHbBIM KOMMEKTOPOM.
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AHanu3s pesynbtaTtoB npumeHeHus Pl

OCHOBHOW MPUYNHON HU3KOM 3P EKTUBHOCTU IKCMyaTauumn OObIBaAOLNX CKBaXXMH ManonpoayKTuB-
HbIX 3arexen 3aknoyaeTcs B 3HaUNTENbHbIX (PUMbTPALMOHHBIX CONPOTUBMAEHUSAX, BO3HUKAOLLMX MeXay 30-
HaMu HarHeTaHus n otbopa.

Pl aBnsieTcs, NO CyTW, TEXHOIOMMEN, MO3BOMSAIOLLEN YBENMYMTL 00NacTb ApeHnpoBaHua nnacta. bes
Pl ocywiecTBnsieTca pagnanbHbIi NPUTOK XXUAKOCTW, HanpaBeHHbIA K OOHOM TOYKE 3anemeHTa — 3aboto
ckBaxuHbl. Mocne Pl co3gatoLaacs 3oHa TpeLMHOBATOCTU ABMNSETCH akTUBHOM ApeHaXXHOW CUCTEMOM, NO3-
BOMAOLLEN YBENUYNTL YAEMNBHYO NOBEPXHOCTb NOPOAbI, y4acTBYOLLEN B (hbunbTpauun.

Mocne paspbiBa Nnacrta v 3akpensieHnst TpELLMHbI MponnaHToM obpa3syeTcs ABOMHAsA cpefa — TPELLMHbI
(BbICOKOMPOBOASALLME KaHarbl) U NOpOBble GIOKM (MCxogHas MaTpuua nopodbl). GunbTpauus dnrongos Npo-
NCXOQMUT aHamNorM4yHoO U B MUKPOOOBLEME nracTa (B KEPHE).

B nepByto odepenpb, BbITECHEHME HETU NPOUCXOAUT N3 Hanboree KPyMnHbIX NOp, XapakTepuayHoLnXcs
NYYLUMN KONNEKTOPCKMMMN CBOWCTBaMU, U OAHOBPEMEHHO C 3TUM HaumMHaeTca hunbTpaumsa HedpTh n3 donee
MEIKNX Nop B Gonee KpymnHhble.

B cnyyae c rugpopaspbiBOM nepBoHavanbHoe ABWxeHue hnionagoB OCYLLECTBASETCA No TpelumHam
(BbICOKOMPOBOASALLMM KaHanam) 1 0OGHOBPEMEHHO C 3TUM NMPOUCXOANT unbTpaums HedTn N3 NOPoBbIX 6ro-
kOB (MaTpuLbl Nopoabl) B TPELLUHBI.

3anacbl HehTV MOPOBLIX GITOKOB, PACMONOXEHHbIE B KOHTAKTHOW 30HE C TPELUMHaMM, BbITECHAKTCA
[0CTaTOYHO BbICOKMMM Temnamu. CKopoCTb e ounbTpaumnm onionaoB n3 yaanéHHbIX YacTen nopoBbix 6mo-
KOB B KOHTaKTHYIO 30HY OornpeensieTcs y>xe napametTpamm UCXO4HON MaTpuubl. MNPUTOK XXMAKOCTU U3 yaanéH-
HOW 06nacTn He KOMMeHcupyeT 06bEMa hNoMA0B, MUTPUPOBABLLUENO U3 KOHTAKTHOWM 30HbI B TPELLUMHbI.

O1un bakTopbl 0bycrnaBnMBaloT TEMMbI 3aTyxaHus addekta. Yem Oonee ynnoTHEH konnekTop, 6onee
CNoXHa CTPYKTypa ero nopoBbIX KaHaNoB, YeM HUXe ero NPOHNLLIAeMOCTb, TEM CYLLECTBEHHEE CHUXEHME ae-
OuTa XnaKocTn SOObLIBAIOLLEN CKBaXXMHbI B MPOLECCe SKCnyataumm n TeM MeHbLue obLwast 3hdeKkTMBHOCTb
npouecca PrT.

B cooTBeTCTBUMM C BbILLEN3NOXEHHBLIM, NPU rMapopaspbiBe U3MEHSETCAS HEOAHOPOAHOCTL Mracta no
NpoHULIaeMocTn. Yem HKe NPoHULLaeMOCTb MCXOQHOW MaTpuLbl, TEM Bblllie HEOAHOPOAHOCTbL NO NpOoHMULIae-
mocTu nocrie Pl n Tem 6onblue BEPOATHOCTL pe3koro obsogHeHus 4o 90 % u Bhiwwe.

Bbicokne gaBneHus HarHeTaHusl, 3HAYNTENbHOE MpPeBbILLEHNE OOBLEMOB 3aKka4MBaemMon BoAbl Hag OT-
OG1paemMon XnOKoCTb0 MPUBOAAT K paspyLUEHMIO NepBOHAYarbHOro cKkeneTa nopoasbl.

Bce aTu npvmMepbl roBopAT O TOM, YTO npu peanuaaummn Pl HeobxoamMm TwaTenbHbIN KOHTPOMb 3a
COCTOSIHMEM pa3paboTku N perynmpoBaHNEM NpPOLIECCa BbITECHEHUS HETU U3 Hegp. Takke HEOOXO4MMO OT-
METUTb, YTO BCE MEPEYNCTIEHHBbIE (DAKTOPbI CBUOETENLCTBYHOT O TOM, YTO BOBMeYeHne B pa3paboTky TpyaHO-
N3BrieKaeMbIX 3anacoB Jaxke C MOMOLLbIO rapopa3pbiBa nnacTa B nnaHe obecnevyeHnst npuemMnemMbix TEMMNOB
0TOOpa XMOKOCTU U ONaronpuATHON OUHaMUKM 0BBOAHEHUS MpedcTaBnsieT cobon OCTAaTOMHO CIOXHbIA U
KOMMMNEKCHbIN npoLiecc.

3a nepuwoa ¢ 01.2013 no 12.2018 r. Ha Em-Erosckon nnowaan KpacHONEHNHCKOro MeCTOPOXAEHMS
npoBeaeHo 333 onepaunu Pl Ha nnact BK-1. 3a aTOT nepnof 13 ckBaXkvH, NO KOTOPbIM ObINM NpoBeAEHbI
onepauumn 'PI1, nonyyeHa gononHuTensHas godbia no Hedptn B 1,019 MAH TOHH. [MHamMunka NpoBeLeHUs!
'PI v gononHutenbHasa gobblya OT MPOBEAEHUS STUX OMepaLMii Mo rogam NpuBeaeHa Ha pucyHke 1; onHa-
MUKa OOMONTHUTENbHON CPEAHECYTOYHON [00bLIMN HE(DTN HA OOHY CKBaXKMHY M CyMMapHasi 4OMONTHUTENbHas
cpegHecyToYHas fobblva Hed TV NO rogam NpeAcTaBieHa Ha PUCYHKe 2.
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PucyHok 2 — [luHamuka JONONHUTENBHON CpeaHeCcyTOYHOM A0ObIMM HE(DTU Ha OOHY CKBaXKUHY U CyMMapHast
JononHWTenbHas cpegHecyTouHas obblia HedTn No rogam

MpoBeném 6onee aetanbHbLI aHanM3 no onepaumsm PI1, npoBea&HHbIM 3a NOCNeaHU roa.

3a 2018 roa Ha Em-Erosckon nnowaan KpacHONEeHMHCKOro MECTOPOXAEHNS NpoBeeHo 45 onepaLmi
'PI1, B pedynbTaTe KOTOPLIX MNOMy4eHo 256869 TOHH AONONHUTENBbHON HedTH.

Hebut ckBaxknH go NPl namensincs ot 0 go 57,4 ToHH/CyT. no xugkoctu, oT 0 go 11,5 ToHH/cyT. no
Hed TN, 06BOAHEHHOCTL MameHsnach ot 14,9 go 90,52 % (no ckBaXKnMHaM, He JaOLWUM NPOAYKLMI0, COOTBET-

cTBeHHO 0 %).

Mocne npoeenennsa Pl nepBbIt Mecsil, CKBaXKMHbI paboTanu ¢ aebutamm xuakoctu ot 24,4 ao
132,8 TOHH/CyT., No HedbTn — OT 8 A0 53 TOHH/CYT. N ¢ 06BOAHEHHOCTLIO OT 17,9 10 82,6 %.

Bonee nogpobHyo MHPopMaUMo 0 pacnpegeneHn CKBaXXmH No o0bEmam JobbI4M XXNOKOCTU U HedhTw,
a Takke No 06GBOAHEHHOCTM MOXHO MPOCMOTPETL B Tabnumuax 1-6.

Tabnuua 1 — Pacnpenenenue ckBaxxuH no geburtam xugkoctn go MPI

WHTepBan 1eBUTOB XMAKOCTU, TOHH/CYT.

<1 1-2 2-5 5-10 10-20 >20
18 1 3 10 7 6
Tabnuua 2 — Pacnpenenenue ckBaxuH no gebutam Hedptn go MNP
WHTepBan nebutoB HeTH, TOHH/CYT.
<5 5-10 10-15 >15
33 10 2 0
Tabnuua 3 — PacnpegeneHue ckBaxxuH no 06BogHEHHOCTU Npoaykuum o MPI1
WHTepBan o6BoaHEHHOCTH, Y%
0 0-10 10-20 20-30 30-50 50-70 70-90 >90
16 - 3 3 8 5 8 2
Tabnuua 4 — PacnpegeneHue ckBaxxuH no geburtam xugkoctn nocne P
WHTepBan nebutoBs XnakocTu, TOHH/CYT.
<1 1-2 2-5 5-10 10-20 20-30 30-40 40-50 >50
0 0 0 1 5 14 14 9 2
Tabnuua 5 — PacnpeneneHue ckBaxkuH no gebutam Hedpt nocne P
WHTepBan nebutos HedbTn
<10 10-20 20-50 50-70 >100
1 5 37 2 0
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Tabnuua 6 — PacnpegeneHue ckBaxxuH no 06BoAHEHHOCTU Npoaykuum nocne MNP

WHTepBan o6BoaHEHHOCTH, Y%
0-10 10-20 20-30 30-50 50-70 70-90 >90
0 0 1 4 20 10 8 0

MvopaBnuueckuin paspblB Nnacta NPOBOAMIICA B OCHOBHOM B HM3KOAEOWTHbIX CKBaXuHax (4o
10 ToHH/cyT. — 71,11 %, Bcero 5 ckBaxuH (11 %) nmenn edut 6onee 20 TOHH/CYT. NO XMOKOCTH, a NO HeddTH
95,55 % ckBaxkvH UMenu AedbuT 4o 8 TOHH/CYT.), NpUYéM 16 13 3TUX CKBaXXMH NPOAYKLUMIO He JaBarnv COBCEM.
CkBaXwuHbI, B KOTOPbIX Npou3Boannmcb onepauun P, nmenn o6BoAHEHHOCTbL NPOAYKLUMU B OCHOBHOM 30—
90 % (72,4 % 13 yncna CKBaXKUH, AaloWwmnx Npoaykumnio), 20,7 % CKBaXKUH MMenn o6BOOHEHHOCTb NPOAYKLIMK
oT 10 8o 30 % un 6,9 % (2 ckBaxuHbl) MMenn 06BOAHEHHOCTL Npoaykuun 6onee 90 % (COOTBETCTBEHHO W3
yncna CKBaXWH, AAOLLMX MPOAYKLMIO).

Becb I'PI1 6bin npoBeaéH Ha nnact BK-1.

Mpu nposeaeHumn NPl B kadecTBe 3akpennTens TpeLUnH NPUMEHANCS BbICOKOMPOYHbIA UCKYCCTBEHHbIN
necok (nponnaHT). dakTuyeckme o6bEMbI 3aKayuky NponnaHTa M3MeHAnuch B npegenax 15,3-34,7 ToHH. Pas-
Mep nponnaHTa B OCHOBHOM 12/20 1 TONbKO B ABYX CKBaXKMHaX NpMMeHSNCs nponnaHt 12/18.

CpepnHun gebut ckBaxuH no xmnakocTtu nocrie NPl Bo3poc B cpeaHeM B 7,5 pasa (0T 8,93 TOHH/CyT. Ao
67,4 ToHH/CcyT.), No HedpTn — B 11,2 pasa (oT 2,87 go 32,16 TOHH/CYT.), OAHAKO yBENMuMnach 1 cpegHss ob-
BOOHEHHOCTb MO ckBaXkvHaMm B 1,44 pasa (oT 34,29 po 49,28 %). Bce cpaBHeHMs npoBeaeHbl OTHOCUMTENbHO
nepBoro mecsua paboTbl CKBaXKWH nocrne nposefeHnst onepauum PI. Ho kak BUAHO M3 pucyHka 3, unnio-
CTpupytoLLero paboTy YacTu CKBaXuH, No koTopbim [Pl 6b1n npoBeaéH B sHBape Mecsue 2018 roga u paboty
KOTOPbIX MOXXHO MpoaHanM3npoBaTh 3a 6onee NpoaoIKUTENbHBIN Nepuo BpeMeHu, BO BTOPOM MecsiLe pa-
6OTbl 3TV CKBaXKWMHbI AaBanM HAMHOIO MeHbLUMA AeBUT: NO XUOKOCTU OH CHU3WUICS nopsigka 4o 25 TOHH/CyT.,
a no HedTn nopsigka Ao 10 TOHH/CyT., 0OBOAHEHHOCTb MPOAYKLUMM TakkKe Hayana CHWXaTbCs, OOHAKO CHU-
KaTbCs OHa Havana MeHbLUMMK Temnamn, Yem fobbIva.
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PucyHok 3 — [luHamuka Jobblum xxmuakocTn n HedpTn, a Takke 00BOAHEHHOCTL Npoaykuum nocne NP1

Ha 4-ii mecsay paboTbl ckBaxkvH nocne nposefennsi Pl gobbiva Kak Mo XuakocTu, Tak U No HedTw
cTabunuavpoBarnacb, a 06BOAHEHHOCTb MPOAYKLMM K KOHLY rofa Hadana pesko yBenM4nBaTbCA.

XapaktepucTuka, nonyydeHHas npy aHanmae paboThbl 3TUX CKBaXKWH nocne nposedéHHoro B Hux MPIT,
NpUMEHNMa U K APYrMM CKBaXXMHaM.

B 14 ckBaxxuHax 13 45 (31 %) 6bin npoBenéH NoBTopHbIN PI1, B ocTanbHbIX COOTBETCTBEHHO NEPBUYHBIN.

HeobxognumMo 3ameTnTb, 4TO No nnacty BK-1 npaktnyeckn He octanock onepauun PN 6e3 PUP, T.k.
CyLLLeCTBYET HEOOXOAMMOCTbL Ha ocTaBLieMcst poHae nepea MPI1 nposogute PUP, yTo NnpuBOAUT K yaopoxa-
HWIO KOMMIEeKca onepauun no CKBaKuHe.

CpepnHue nokasaTtenu paboThl CKBaXKUH nocrne nposegeHns onepauun NPl 3a 2018 rog npuBegeHa Ha
pUCYHKe 4, cpefHsis 4ononHUTeNbHas Aobbiba OT OAHOW CKBaXkmMHbI nocne nposefeHus Pl nokasaHa Ha
pucyHke 5. B obuem cnydae HecMOTpst Ha To, YTO nocrie nosTopHoro NPl gobbiva no XmMaKkocTu 3ameTHO
HWXe, Yem nocne nepsuyHoro 'PI1, BcneacTeme MeHbLIen 00BOAHEHHOCTM AobbiMa He TV NOCIEe NOBTOPHOIO
"'PI HemHoro Bbiwe. Takke criegyeT OTMETUTL, YTO nocne npoeegeHus NPT 6e3 PUP gobbiua Kak XXUaKocTy,
Tak 1 HedhTV MO STUM CKBaXXMHaM BbILLE, YEM B CKBaXMHax, B koTopbix Pl 6bin nponssenérn ¢ PUP, Ho npu
3TOM C MEHbLLEN 0OBOAHEHHOCTLIO MPOOYKUMM.

B cpeniHeM no onbITy nposeaeHns NP Ha Em-Erosckoit nnowaam KpacHONEHMHCKOTo MECTOPOXKAEHMS
acbdekT ot Pl npogormkaeTcs npumepHo 3 roga. OgHako ecTb Takne CKBaXkMHbI, MO KOTOPbIM AeOUT XnaKo-
CTU CHWXaeTcsa HWKe 0a30BOro B TEYEHUE TPEX-YETLIPEX MECALEB, HO MO HE(PTU OCTAETCS HA TOM YPOBHE,
KOTOpbIN OblN NONyYeH B NepBbIA MecsL, nocne nposegexust MPIT.

78



BYJNNATOBCKHUE YTEHUA CBOPHUK CTATEMN — 2020

MpuunHbl cHMXKeHUs acpcpekTuBHoCcTU TPT1

Ha ocHoBaHun onbiTa nponssoacTea PN MoXHO cyanTe 0 XapakTepe noBeeHUs CKBaXKUH nocne npo-
Lecca 1 BbISIBUTb MPUYUHBLI OTKIOHEHWS UX MApaMETPOB OT OXMAaeMbIX.

3amMe4eHo, 4TO He BCe CKBaXKUHbI BeayT cebsi B mpoLecce aKcnyatauum Kak oXxnganocs, 1 B 60nbLINH-
CTBE CIy4aeB 3TO He 3aBUCUT OT ycrelwHocTn nposenerus NP1, a ceazaHo ¢ paboTtamu, Npov3BeaEHHBIMU
Ha ckBaxknHax nocne PI1:

e [NyLLEHNEe CKBaXMH COMNEBbLIM PacTBOPOM;
CpbIB 1 N3BMEYEHNE NaKepa N3 CKBaXXMNHbI;
CMyCK Nnepa-BoOpOHKM Ha KoroHHe HKT 1 npoMbiBka CKBaXkKMHbI OT NponnaHTa ¢ Aonyckom o 3abos;
nepeBo[, CKBaXXWHbI Ha BOY U OCBOEHNE €€ KOMNPECCMPOBaHMEM;
CMYCK B CKBaXXMHY NOA3eMHOro 06opyaoBaHusl.

DO Kon-Bo ckB
BCp.cyT 4e6UT NO X1AKOCTH
OCp.cyT 4ebut no HedpTn

B Cpep. 06BOAgHEHHOCTD

Kon-Bo ckBaxkuH; aebur,T/cyT;
06B0OAHEHHOCTb, %

neps PN nosT Pl PUP 6e3 PUP

PucyHok 4 — CpegHue nokasatenu paboTbl ckBaXKvH nocne nposedeHuns onepauun NPl 3a 2018 rog
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PucyHok 5 — CpefgHsasa gononHutensHas Jobblda OT 04HOWM CKBaXXUHbI nocne nposeaeHus P

OueBnaHo, 4YTO CKBaXkMHa, obnagatolas nocne Pl noBbllEHHOW NPUEMUCTOCTLIO, B NpoLiecce Npo-
BeleHNd 3TUX onepaumini akTMBHO NOrfoLwaeT CoNeBon pacTBop 1 BoAy, BCneacTBue Yero gpasoBasi npoHuLa-
€MOCTb KonneKkTopa v nponnaHta nagaet. Kpome Toro, Ha 3abow 3a4acTylo ocefaeTt nadvka COfeBoro pac-
TBOpA, CHWXasi Aenpeccuio Ha NNacT, YTO NP HEBBICOKUX NNAacTOBbIX AaBMEHNAX CyLLLECTBEHHO CHUXKAET Npo-
OYKTUBHOCTb CKBaXXWHbI.

MpeanoxeHusa no cokpalleHUto cpokoB nposeneHust NPl

YcoBepuleHcTBOBaHWE Umkna [Pl BO3MOXHO 32 CYET NPUMEHEHNS HOBOW TEXHOSOrMM — KOMIMMeKca
rMBKMX HacocHO-komnpeccopHbix Tpyo (MTHKT) nnn konTiobuHra. JaHHas TexXHONorms no3BoSsiET OCYLLECTB-
NATb NPOMBIBKY 320051 ckBaxkuH nocne NPl ¢ ogHOBpeMEHHbIM BbI3OBOM NpUTOKa HEOTU M3 NnacTta, 4YTo cro-
COBCTBYET He TOSbKO KAYECTBEHHOW OYNCTKE 32005 OT HE3aKPEMEHHOIO NPonnaHTa, HO U YAaneHuo n3 Tpe-
LWKHBI doparMeHTOB NOpPOoAbl, pa3pyLUEHHON B pesyrnbTaTe pa3pbiBa, yTEPSIHHONO COMEBOro pacTeopa, a B KO-
HEeYHOM uTore — Gonee NPOAOIMKUTENBHON paboTe aNeKTPOLLEHTPOOEXHbIX HacocoB — OLIH.
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OOwas npouenypa BbIBEAEHUS CKBaXXMHbI B peXxXuM fo0bl4Kn nocre nposeaeHus MPT1:

1. MoHTax T'HKT Ha mecTe nponssoacTea pabort. Bce nuHmnm 3akpennsioTcs ¢ cobnogeHnemM Mep TEXHWUKN
6e3onacHocTn. CoBellaHve no TexHyke 6e30nacHoOCT ANs NMYHOTo coctasa bpuradbl nepes Hav4anom pabor.

2. OnpeccoBka Ha3eMHbIX NIMHUIA N NPEBEHTOPA B Te4yeHne 5 MUHyT. YoeauTecs, 4To THKT ocHalueHbl
OBYMs1 06paTHbIMM KnanaHamn B HEMOCPEOCTBEHHOW OrM30CTN OT KOMMOHOBKM HU3a kornoHHbl (KHBK).

3. Cnyck M'HKT. MNMpombiBka pactBopoM. [pu criycke MHCTpyMeHTa depe3 Kaxable 500 M npoBepsiTb
Bec, ybeamBLLIMCh, YTO MHONKATOP Beca OTTapMpoBaH C y4ETOM nnaBydecTy Tpyobl.

4. 3amep rny6uHbl Bepxa npobku nponnaHTa/necka. MNpombiBka 4O UCKYCCTBEHHOro 3ab0s Ha Makcu-
ManbHOW nopade Hacoca.

5. Mo JOCTMXXEHNN NCKYCCTBEHHOrO 3ab0s1 MPOMbIBKA MUMHMMYM OBYyMSi oObEMamu 3aTpybHOro npo-
CTpPaHCTBa UM 40 YMCTON NPOMbLIBOYHON XUAKOCTU (pEKOMEHAYEeTCS Hanbornee NPOAOKMTENbHbIA CMOCO0).

6. Mogvém MHKT oo pekomeHayemoin rmybuHbI 1 HA4Yano Npokavku a3oTta, NogaepXmBasi NPon3Boau-
TEeNbHOCTb NpuMepHo 50 m3/4yac.

7. 3akayka pacTBopa CO CMyCKOM [0 MCKyCCTBEHHOro 3ab0si, NpoMbiBKa AByMS 06bémMammu 3aTpyOHOro
NPOCTPAHCTBA MU 10 YNCTON NPOMbIBOYHON XXMUOKOCTHU.

8. lpoBepka ckBaKUHbI Ha NpUTOK. MNoabém u aemoHTax MHKT.

9. Cnyck un 3anyck ocHoBHoro OLH, n ncnonb3oBaHne 4acToTHOro npeobpasoBarens.

10.MocTeneHHbIN BbIBOA, CKBaXMHbI HA PEXNM B Te4eHne 48 yacoB. PerynsapHein oT6op npob xugkocTtu
Ona onpefeneHns KOHLEHTpauun MexaHndeckmx npumecen. [aHHble nocrnegHux 12 4yacoB mnccregoBaHus
MOTyT ObITb MONE3Hbl ANsl OLEHKN NPOU3BOAUTENBHOCTU CKBaXUHbI nocne Pl n gna nogTeepXaeHus pac-
YéTa OCHOBHOro pasmepa ALH.

OO0Lee BpeMsi BbIMNOSTHEHMS NPOMbIBKM ANst 6ONbLUMHCTBA CKBaXWH, Kak NOKa3bIBAET MpaKTUKa, He npe-
BbllaeT 12-16 yvacoB. [pn 3TOM CKOPOCTb COOCTBEHHO MPOMBIBKA B HOPMarlbHbIX YCIOBUSIX COCTaBMSIET
100 m 3a 6 4Yacos unu npumepHo 15 M B yac.

MpumeHeHne MHKT no3BonuT cokpaTTb OOLLYI0 MPOAOIMKUTENBHOCTL Lmkna Pl go 13 cyTok.

OcyuiectBneHne NpoMbiBkM ckBaxkmnHbl nocne NPl nocpegcteom komnnekca MHKT ¢ ncnone3oBaHnem
PasnnYHbIX XXMOKOCTEN CNocCOOCTBYET MUMHMMM3ALMM BbIHOCA MPOMMaHTa U APYrMX MeEXaHUYECKUX NPUMECEN.

CpepnHee BpeMs Ha BbinonHeHne pabot MHKT coctaBnsieT 2 unu 3 gHA B 3aBUCMMOCTU OT AJIUHbI UH-
TepBana, nognexawiero odmctke. CpeaHsas uyeHa ycnyr FTHKT — 30000 gonn. CLUA.

Onsa 6puragbl KPC gaHHas onepauus 3aHMmMaeT 14—18 gHel B 3aBMCMMOCTU OT CITIOXHOCTU Mpobnembl.
CrtonmocTb pemoHTa 6yaet okono 15 000 gonn. CLUA.

OTHocuTenNbHO Bbicokas LieHa paboTel ctaHka KPC cBasaHa ¢ Heo6X0OMMOCTbIO CMEHbI 3KChnyaTaum-
OHHou KonoHHbl HKT, B To BpeMs kak THKT genaet npoMbIBKY BHYTPU 3KCNyaTaLUMOHHON KOMOHHBI.

TexHonorusa NHKT npeanaraeT yckopeHHOe BbINONHEHWE onepawmm No NpOMbIBKE CKBaXXWH NO CpaBHe-
HUIO ¢ TpaamumoHHon yctaHoBkon KPC. B gononHeHne k aTomy T'HKT obecneuvBaeT 6onee HagéXHbIA KOH-
TPOmb COCTOSHUSA CKBaXKMHbI Gnarogapsi BbICOKOW aBTOMaTuM3auuMyM M KOMMbIOTEPHOMY OOecrneveHuo npo-
uecca. Bmecte c npombiekort MHKT Takke obecneunBaeT 3akayky asoTa.

Ha BbinonHeHune ogHon pabotebl komnnekcy MHKT B cpegHem pgoctatodHo ABoe cyTok. CneqoBarensHo, B
TedeHve mecsua MTHKT BnonHe MOXET cnpaBuTbCs € MpPoMbIBKOM 12 ckBaxkunH. OcTaBlueecst Bpemsa (6—7 OHeEN B
MEeCsIL}) MOXET ObITb UCMOMb30BaHO 4151 TEXOOCNY)XMBAHUS, TEKYLLIETO N KanuTanbHOro peMoHTa 00opyaoBaHus.

OcHoBHbIe npeumyuiecTBa npumeHeHust THKT

OcHoBHble npenmyllecTBa npumMmeHeHust THKT coctoaT B cnegytowem:

e MPOMBbIBKA Yepes aKcnnyaTaumoHHyo KoroHHy HKT;

e COKpallleHMe BpeMeHU onepaLmm 1 yBenuyeHme KonnuyecTsa onepaumim B MecsiLl;

e yBenuYeHne JOObIMN U3 OKPYXKaloLWMX 3KCMyaTalMoHHbIX CkBaXkuH. MNpemmywectso MHKT ocHo-
BaHO Ha yYBENUYEHNM KONMYECTBA OMnepaLni 3a onpedenénHbiv nepuog BpemeHn. Banosow goxop Oyaer 3a-
BMCETb B OCHOBHOM OT A4ebuTa OKpy>KaloLLMX HEPTAHBIX CKBaXMH. VIaMeHeHne ebnToB 0ObIYHO HauYMHaeTCs
yepes 1-2 mecsua nocne npoMbIBKH;

e OOHapyxeHue HenpaBnbHOrO Npodunsa 3akadku Bodbl, Npombika ctBona MHKT gaét Bo3amMoXXHOCTb
npoBefeHns kapoTaxa npouna nputoka. MOXHO CIKOHOMUTbL 3HaYMTENbHbIE CPeaCcTBa, ecnn yaacTcs BO-
BpEMS 3arnyLUnTb HEHYXXHYIO CKBaXUHY;

e OOHapyxeHue NoBpexaeHun cTeHok Tpyb. BoamoxHocTb cBoeBpemeHHoro KPC;

e 0Dornee BbiCOKas CTeNeHb KOHTPONS CKBaXKMHbI, T.K. cpeaHee AaBrieHne B HarHeTaTenbHbIX CKBaXW-
Hax — 12 MlMa.

ToT hakT, YTO CKBaXKMHA MOXET HadaTb Jo0Oblvy ¢ 6onblMM 0ebnToM cpa3dy nocre peMoHTa, AenaeT
ncnonb3oBaHne NHKT BecbMa npuBnekaTenbHbIM.

CpaBHeHue Bo3MoxHocTen ctaHka KPC u komnnekca THKT

CpaBHeHue BoamoxHocTen ctaHka KPC n komnnekca MHKT nokasbiBaeT cnegytollee:
e cTaHoKk KPC He B COCTOSIHMM yaanuTb NeCoK ObICTPO 1 3PEKTUBHO. ITO MOXET ObITb B Criyyasix
NpoGreMbI C KOHTPONEM CKBaXKMHbI UITU CYLLECTBYET PUCK NOTEPU LMPKYNAUNN;
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e CkBaXuHa paboTaeT c 4ebuToM He MeHee 30 TOHH HETU B CYTKM;

e BEMUKA BEPOSTHOCTb MOTEPY LIMPKYTSALMN.

'HKT nmMeeT GonbLuoe NperMyLLECTBO B UCTONb30BaHUM METOAA MOAENVPOBAHUS PeanbHbIX YCIOBUIA
B cTBOne. BbiGop xuakoctn o6paboTkv ¢ NoaxoasiuMy peonornyeckuMm CBOMCTBaMM Unu asoTa rnomoraeT
YMEHBLUNTL MIOTHOCTb LIMPKYMUPYIOLLEN KMOKOCTA U YBEMNNYUTD YITOBYIO CKOPOCTb AN 06nerdyeHnst BelHoca
YacTuL, U3 CTBOMA CKBaXUHBbI.
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