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AHHOTaumsA. B cTatbe paccMOTpPeHO NpOBEAEHME MMapaBrv4e-
CKOro paspbiBa nnacta Ha ckBaxkunHe Ne 51114 kycta 2494 Camor-
nopckoro mectopoxaeHusi. CoenaH BbIbop U 060CHOBaHWE Kanu-
TanbHOrO PEMOHTA CKBaXKWMHbI, OMMCaHa MOArOTOBKAa CKBaXMHbI K
rmapaenuYeckomy paspbiBy nnacta. [pegctaBneHsl obopygoBaHme
n arperaTbl ANs rMgpopaspbiBa nnacta. BeinonHeH pacyé€T napa-
METPOB rMMApPaBNYECKOro pa3pbiBa nnacra. OnucaHo BrMsiHUE OCOo-
6eHHocTen nposeaeHus NPl Ha adhdpekTMBHOCTL 1 BnusaHue P
Ha OKpy)XXaloLne CKBaXuHbI.
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necka, NPOAABOYHON XUAKOCTU U XUOKOCTU-MEeCKoHocUTeNS; obo-
pyooBaHuWe 1 arperatbl Ans ruapopaspbiBa nnacta; BrvsH1Ue oco-
6eHHocTen npoBefenus NPl Ha addekTnBHOCTD; BnusiHue TPl Ha
OKpY>KaloLLne CKBaXXMHbI.
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Annotation. The article describes the conduct
of hydraulic fracturing on well Ne 51114 of a
cluster 2494 of the Samotlorskoye field.
The choice and justification of the overhaul of
the well are made, the preparation of the well
for hydraulic fracturing is described. Equip-
ment and units for hydraulic fracturing are pre-
sented. The calculation of the parameters of
hydraulic fracturing. The influence of the fea-
tures of hydraulic fracturing on the effective-
ness and the effect of hydraulic fracturing on
surrounding wells is described.
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M'mapaBnunyeckuii paspbiB nnacta (FPI1) kak MeTon BO3AENCTBUS Ha Npu3aboriHyto 30HY cTan npu-

MeHsITbCA 3a pybexxom ¢ 1949 roga. YcnewHocTb meToda coctaensdeT okorno 90 %. 3a CHET npMMeHeHus
mMeToaa 25-30 % 3anacoB Hed TN NepeBeaeHo 13 3abanaHcoBoro B 6anaHcoBble.

MpuHUMNManbHLIM pasnMyMemM B nogxone K Bolbopy ckBaxuH ansa Pl 3a pybexom n B Poccum aensi-
€TCs TO, YTO B OTEYECTBEHHOM NPaKTUKE METOA NMPUMEHSIETCS B OTAENbHbIX CKBaXXMHAX, paboTaloLWwmnx ¢ 3aHu-
YXEHHbIMW AebuTamK, MO CPAaBHEHUIO C MPUNEraroLLMMN CKBaXXMHAMUN JAHHOTO MECTOPOXAEHWS, UM Ha CKBa-
XWHaX, 3HAYNTENbHO CHU3UBLUMX CBOM A0ObIBaloLLME nokaszaTenn. B cBsIan ¢ BbICOKOM CTOMMOCTBIO METOZ
Pl ncnonb3yeTtcsa B KpanHeM criyyae, Korga npumeHeHue Opyrux MetTodoB He obecrneumBaeT HyXXHOro ad-
dekTa. 3a pybexxom Pl paccmatpuaeTcs, rmaBHbiM 06pa3om, Kak MeTof, COCTaBNALNA YacTb obLuen
CUCTEMbI pa3paboTkM 0OBbEKTA, CIIOXKEHHOTO HN3KOMPOHULIAEMbIMU KOMNJIEKTOPAMM.

maBHoOM nNpobremon B TakoMm npumeHeHun Pl ans oTe4ecTBEHHOW MPaKTUKM ABNSETCA OTCYTCTBUE
onbiTa ynpasneHus MeTogom B obLLen cucteme paspaboTkm o6bekTa, YTO B CBOK OvYepedb CAEPXKNBAETCS
HeAOCTaTOYHbIMU A1 Ha4anbHOro nepuoga nabopaTtopHbIMU U MPOMBICIIOBLIMU UCCNEA0BaHUAMM, KOHTPO-
nem pesynbTatos [PI1.

OcHoBHbIe TpeboBaHNS U 0cOBEHHOCTN MeToaa:

e [PaKTM4YECKM B NIIOOOM TEXHUYECKM MCNPABHOW CKBaXXMHE, APEHNPYIOLLEN HEMCTOLLEHHBIN MacT, Mo-
XeT ObITb NpoBeféH NPl ¢ onpegenéHHbIM TEXHONMOrMYeCckUM 3achdeKToMm;
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e B Mnylactax ¢ OTHOCUTENBHO BbICOKOM NpoHuuaemocTeio Pl yBennunBaeT Tekywimin oebut, mano
BNUASA Ha KOHeYHY HedpTeoTaady. B HM3KkonpoHuuaeMbix nnactax Pl MoxeT cylecTBEHHO BNUATL Ha KO-
HeYHyto HedbTeoTaauvy,

e TpeLLMHA pacnpocTpaHAeTCa nepneHanKynsapHO NOCKOCTU HaUMEHbLLEro HanNps>KeHNs B NnacTe;

e Ons obnacTten, TEKTOHMYECKN ocrnabneHHbIX, rMapopaspbiB NPOMCXoaUT NMPU AABMEHUSX MeEHbLUE
rOPHOro, oOpueHTaUms TPELLUMHbI BEpTUKarbHas;

e [oKasaTefieM ropu3oHTanbHOMN TPELLUNHbI ABNAETCS AaBfieHWEe pa3pbliBa, PaBHOE UIM MPEBbILIAt0-
Lee ropHoe. Fopu3oHTanbHbIE TPELLMHBI MONyYalnTca B 00MacTaX akTUBHOINO TEKTOHUYECKOrO CXaTus, roe
HanMMeHbLLEee HanpsKeHne BepTUKanbHO U PaBHO rOPHOMY;

e Ons npoektupoBaHus Pl o4eHb BaXkHbIM BbIBOAOM 13 MexaHM3Ma o0bpa3oBaHUS TPeLUMHbI ABIs-
eTCsl TO, YTO B OAMHAKOBO HaMpsKEHHbIX panoHax nracTa TpewmHbl byayT napannensHbIMU Apyr opyry. 9ta
XapakTepucTuka MoXeT ObITb KIMHOYOM K NMPOEKTUPOBaHUIO PAacCTaHOBKM CKBaXKUH ANnst npoBeaeHus PIT;

e 3HAYMTENbHOE BNUsIHME Ha ycnelwHocTb TPl oka3biBaeT NpaBuiibHbIN NO400pP XUOKOCTU pa3pbiBa
N pacKNMHMBAIOLLLEro areHTa.

K XnakocTu paspbiBa NpeabsBnsalTCA CNOXHble TpeboBaHMS:

e MWHUManbHaga unbTpaums B NnacrT;

e [OHMXEHHas BA3KOCTb B NEPUOA 3aKavnBaHUS,

e BO3MOXHOCTb ObICTPOro yaaneHusi XXMgKoCcTu paspbiBa Nocrne CMblkaHWs TPELLMHDI.

YBenunuenue acppektmHocTM Pl B aKCnnyaTauMOHHBIX CKBaXMHax pasnu4yHa (7-28 mecsues) n 3a-
BMCUT OT reoriorMYeckoi XapakTepUCTUKU MacTta, a Takke 0COOEHHOCTEN ero 3aneraHnsa B NpOAYKTUBHOM
ropusoHTe. MiccnegoBaHus nokasanu, 4To NpogormknTeNnbHOCTb 3ddeKTa He 3aBUCUT OT KONMYECTBa 3aKa4u-
BaeMoro rnecka B nnact.

3a nocnepgHue roabl NPoBeaeHo 3HaunTenbHoe konudectBo TP Ha CaMOTNOPCKOM MECTOPOXOEHUN.
CocCTOsiHNE N3Y4YEHHOCTU pe3yrnbTaToB NPUMEHEHNSA METOAA TAKOBO, YTO HA CEMOAHSALLIHUI AEHb MOXHO rOBO-
PUTb TOMbKO O KaYECTBEHHbIX XapaKTeEPUCTUKAX U 3aBUCUMOCTSX 3adpdpekTa OT reonoro-npomMbiCNoBbIX dakTo-
poB. [NonyyeHre KONUYEeCTBEHHbIX 3aBUCUMOCTEN 3aTPyaHEHO OTCYTCTBMEM MUCCNeaoBaHWUA O HanpaBneHun n
pa3Mmepax TPELUUH, HenocneaoBaTenbHOCTLIO NMBO HegoCTaTOUYHLIM OO BEMOM NPOMbICIIOBbLIX UCCNEAOBaHNNA.

Cpeau obLmx BbIBOOOB O NMPMMEHEHUM MeTOoAa MMAPaBNUYECKOro paspbiBa nnacta Ha CamMoTnopcKoM
MECTOPOXAEHUMN MOXHO OTMETUTL cneaytoulee:

e Haubonbllas yCMewHOCTb METO4a OTMEYAEeTCs B CUITbHO MPEPbLIBUCTbIX KOMnekropax GonbLion
MOLLIHOCTW B YNCTO HEQPTSAHbIX 30HAaX;

e Hanuune BH3 cyLlecTBEHHO CHUXKAET NPMMEHEHVE METOAZ;

e B MOHOIMTHbIX KOINEKTopax BOMM3KM 30Hbl HarHeTaHMst 0ObIYHO NPOMCXOAUT PE3KNIN POCT 0OBOAHEH-
HOCTU ckBaxuH nocne PrT;

e B OOMbllER YacTn BbICOKOOOBOAHEHHBLIX CKBaXKMH, B NPEPbLIBUCTLIX KOMMEKTopax nocne odpaboTkm
HabntogaeTcs cHUXeHne obBOAHEHHOCTU;

e [0 MHOMMM CKBa)XMHaM, MMEIOLLMM BbICOKME AebuTbl 40 06paboTokK, nomnyyeH oTpuuatensHbI adhdekT.

UcTopusa akcnnyataumm ckBaxuHbl Ne 51114 kycta 2494 CaMOTNOPCKOro MeCTOPOXAEeHUA:

CKBaXKuHa BBeAeHa B akcnnyaTtaumio: 16.09.2001 r.;
nracrtoBoe gasrneHue: 185 atm. ot 27.10.2005 r.;
oXnpaembii 4eOUT CKBaXKMHbI MO HEPTUN 11 TOHH/CYT.;
rasoBbI hakTop: 75 mM3/m3;
KpaTKoe onucaHue nocrieqHnx Tpéx peMOHTOB:
—25.09.2004 r. — cmeHa 3OLH-35x%250;
—20.03.2005 r. — nogbém 3L|H-250, cnyck BOPOHKM, T.3. H/0;
—26.09.2005 r. — oonycK BOPOHKU;
e PEXUM O OCTAHOBKM:
—0ebuTt xugkoctn gk = 8 m3/cyT.;
—0ebut HedpT gH = 2 TOHH/CYT.;
—06BoAHEHHOCTb — 25 %;
e COCTOsIHME K Ha4yany peMoHTa: B 6e3genctaum ¢ 11.2004 r.;
e npuyMHa OTKa3a: manogebutHas.

Bbl60p M 060CHOBaHME KanuUTarbHOro pPeMOHTa CKBaXWUHbI

[nsa npoBegeHns KanuTanbHOro PEMOHTA B CKBaXKMHE Obin BbIOpaH BUA KanuTanbHOro peMoHTa — rma-
paBnu4yeckuin pa3pbis nnacta (MPI).

[aHHbI BUA KanuTanbHOro peMOHTa BblOpaH Mo NpuUyMHe:

e Manbli 0eOUT CKBaXMHBI;

e HEBO3MOXHOCTb NEepeBOAa CKBaXXMHbl B HAarHeTaTenbHbIA OOHA,;

e HEBO3MOXHOCTb NepeBoAa Ha Apyrne NPoAYKTUBHbIE TOPU3OHTHI;

e OTAANEHHOCTb BOOOHE(TAHOIO KOHTaKTa.
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MpeanonaraeTcs NPoU3BeCTV ruapasnmyeckuii paspbis nnacta (KP 7-2) ¢ uenbto NoBbllLEHNs HedTe-
oTAauu.

MoaroTtoBKa CKBaXXUHbI K rmgpaBrindieCKoOMy pa3pbiBYy nnacrta

MogrotoButenbHble paboTel k NposeaeHuto [Pl BkntoyatoT B cebst ob6cnegoBaHme CKBaXMHbI, COCTOS-
LLMI M3 NpoBepPKM Kpenu B nHTepBane Pr1, a Takke Hannyne NnepeTokoB U TEXHUYECKOe COCTOAHME AKCNnya-
TaLMOHHON KOMOHHbI C MOMOLLbIO MPOMbICIIOBO-re0pr3NYeCcKUX MCCeqoBaHnn NyTEM CHKEHWS YPOBHST KOM-
npeccopom unu cneumnansHbeiM ob6opyaoBaHuemM (cBabom).

PaboTkl no ceabuposaHuio nposoasTcs npy pabote 6puragbl YKPC co cTaHka ¢ MOMOLLbIo TapTanbHON
ne6épnku. Mpu nposeaeHun paboT No nccnegosaHnio obssaTensHO cobupaeTtcs maTepuan o6 MCKyCCTBEHHOM
n Tekyllem 3aboe, 1 genaeTcd NpuBs3ka matepvana nepdopavm no nokartopy My@mT U raMMa-KkapoTaxy.

MaTepuanbl no o6crnegoBaHMIo CKBaXWH, BblnonHsaemble cunamv HIAY, 4omkHbI MEeTb CPOK AaBHOCTH
He 6onee Tpéx Mecsues. Cunamm YKPC o6cnenoBaHne npoBOAMTCSA TOMNbKO MOCIE NPOBEAEHUS CIOXHOIO
PEMOHTA, CBA3aHHOrO C hpe3npoBaHeM 1 YAapHbIMW Harpy3kamm Ha MHCTPYMEHT.

MNoa6op ckBaXMHbI-KaHAMAaTa

Ha nepBom aTane reonormndeckon cnyxbon HIOY BeibupatoTcsa ckBaxkuHbl ansi nposegerus MPI1. Oc-
HOBHbIMU KpUTEPUSAMM Nogbopa ABMATCS:

e MNacTbl C YXyAWEHHON EMKOCTHO-(PUNBbTPALMOHHOW XapaKTEPUCTUKON (3arnMHM3NPOBaHbI, C 4va-
CTbIM NepecranBaHnem);

e CKBaXWHbI, AaBLUME NpY oNpoboBaHuM cnabbii MPUTOK HE TN MO CPABHEHMIO C OKPYXKaoLLMMK;

e CKBaXMHbl C HEOOHOPOAHbLIMY NiacTamm No paspesy (HarHeTaTenbHble, C HEPAaBHOMEPHOWN NPUEMMU-
CTOCTbIO, 3KCMNyaTaLUMOHHbIE C HEPAaBHOMEPHLIM OTOOpOM).

MoaroToBKa ckBaXuHbI K npoBegeHuto NPl

Onsa nposeaeHus npouecca Pl B ckBaxuHy cnyckatoT HKT-89, ecnv gasneHue paspbiBa npesbIlLaeT
JornycKaemble HanpshkeHust ons o6cagHbIX KOMOHH, HA HACOCHO-KOMMPECCOPHbIX Tpybax cryckaeTcsa nakep,
KOTOpbLIN yCTaHaBNMBaeTCca Hag 0ObekTOM rmapopaspbliBa.

Cnyck nakepa B TEXHUYECKM HEUCNPABHYO KOMOHHY He gonyckaeTcs. Bo nsbexaHne ocegaHnsa necka
Ha 3ab0i CKBaXKMHbI Nakep CHabXaeTCcsl XBOCTOBUKOM C NePOPUPOBAHHON B HUXKHEN YacTn Tpybon. XBocTo-
BMK ONYCKaeTCs HMXe BCKPbITOW MOLLHOCTY nnacTa.

Mpun npounssoacTtee Pl ¢ npuMeHeHeM nakepa HWXKHAS YacTb 06CaaHON KONOHHbI C BbICOKUM AaBre-
HMeM N30MnmMpyeTcs OT OCTanbHOW YacTu, pacrnonoXeHHON Bhille nakepa. BosHukatolwmii npyu aToM nepenag
JaBneHu co3faéTt OenCTBYIOLLME Ha Nakep YyCunus, CTpeMsilmecs BblTONKHYTb Nakep BMECTE C KONOHHOW
HKT Ha noBepxHOCTb, a B crnydae 3akpenneHns Tpyb K yCTbeBOMY (hraHLy YCTbEBOW KOMOHHbI — CXKaTb KO-
noHHy HKT Boonb ocu. BennunHa 3Toro ycunua 3aBucuT OT nepenaga AasreHun nog v Haj nakepom n aua-
MeTpa 06cagHOM KOMOHHbLI U MOXET AOCTUraTh Npu rMapaBnuyeckom paspbise nnacta 1 MH v Gonee.

C uenbto pasrpy3ku konoHHbl HKT OT cxuMmarowmx ycunun, a Takke 4Ttobbl Makep He caBurancs no
KOMOHHE Npu NOBbILLEHUN AaBMNEHUS, NMPUMEHSIOTCS rapaBnnuyeckme SKopu, KOTopble yCTaHaBNMBalOTCA Ha
nakepamu. Yem Gonblue AaBneHue B TpybGax u BHYTPU sSKOpsSl, TEM ¢ BomnbLUEn CUMON BbIABUTAKOTCA N MPUXKN-
MatTCS NOPLUEHBLKM SKOPSA K 06CagHON KOMOHHE.

TexHn4Yeckasn xapakTepucTuka nakepa, ucnonb3dyemoro npu MPr1, npusegeHa B Tabnvue 1.

Tabnuua 1 — TexHudeckas xapaKTepucTuka nakepa, ucrnons3yemoro npu Pl

Mokazatenu MPO-112 MPO-118
Hapy>XHbIn AnameTp aKcnyaTauyMoHHOW KONMOHHbLI, MM 140; 146 140;146
TonuwuHa CTEHOK KONMOHHbI, MM 7-11; 9-12 7-8; 7-11
MakcumanbHasa Temnepartypa, °C 100-150 100-150
MakcumanbHbI Nepenaa AasneHuin Ha nakep, MlMa 100 100
"abapuTHble pasmepbl, MM:
— MaKkcuManbHbI AnaMeTp No Kopnycy 112 112
— QuameTp NpPoXoAHOro kaHana 46 46
— AnvHa 2140 2140
Harpyska npu nakeposke, kH 60-320 60-320
Pes3bba rnagkux Tpyd HKT 73 Mm
MpucoeauHuTensbHas pesbba, MM P FOCT-633-80
e3bba rnagknx Tpyd HKT 60 mm
TOCT-633-80
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Bbl60p XXNAOKOCTU pa3pbiBa, Ka4yecTBa Nnecka, HpO,D,ﬁBO‘-IHOVI XUWOKOCTU U XKMOKOCTU-NMEeCKoHocUuTens

XKudkocmu onsi FPl, ocHogaHHbIe Ha Heghmu
VcnonbaytoTes Ans MHTeHCcMdMKauum NpuTokKa B NOpo4ax, YyBCTBUTENbHLIX K BOAE. TakMe nopoabl Co-
AepXaT BbICOKWIA NPOLIEHT IMMH, KOTOPbIE MOTYT MUTPMPOBaTh UMK HabyxaTb B MPUCYTCTBMW BOAbLI UMW CONS-
HbIX pacTBOPOB. KNAKOCTU, OCHOBaHHbIE HA HE(DTU, HE OKa3bliBaOT HEOGNAronpMATHOrO BO3AENCTBUS Ha Nna-
CTOBbI€E TINHbBI U C 3TOM TOYKM 3PEHUS CHUTAIOTCA HE CO3Oa0LLMMUN NOBPEXAEHWNA.

Jlobasku k 8005IHbIM xuOKocmsm Onst [Pl
BogoxenatMHN3npytoLwmMe areHTbl 3aryLiatoT NPECHY BoAY U MSTKME CONsHble pacTBOPbI, yrydllast
nepeHoc nponnaHta. B obpasyembix rensix BO3HUKaIOT MoOnepeyHblie CBA3W, YTO YBENUYMBAET KONMYECTBO
yOepXMBaeMOro MMu nponnaHTa.

BbicokomemniepamypHbie cmabusnu3amopb! 800HbIX 2efiell
Crabunuaartopbl refnem Ncnonb3ytT B TEX Cry4vasix, Koraa BbiCOKME TeMnepaTtypbl B 3aboe rugpopas-
pbiBa OrPaHNYMBAIOT CPOK XKXM3HWN OMNPELENEHHOIO XeNnaTUHU3NPYIOLLETO areHTa. YMeHbLUIEHNe BSA3KOCTU U3-
3a MOBbILLEHMSA TEMNEpaTypbl, NpUBoAsLLee K bornee ObICTPOMY OCefaHuo Necka, MOXeT ObiTb 3aMefieHo
NCNOMb30BaHNEM 3TUX NPOAYKTOB; HEOHXOAMMO MOMb30BaTbCA CTabunmnaatopamMu renen nNpyu TemnepaTtypax
oT 66 °C u BbiLUe.

Bbpekepbi 0nsi B00HbIX 2enel
MpaBunbHbIN Noabop OpeKkepoB ANst KOHKPETHOTO rensi BaXXeH Npw npoeegeHnn padot no MPI1. Beico-
KOBsi3kasi pabo4as >XMaKoCTb JOJKHA NOCTENEHHO AerpagmpoBaTh Ang obecneveHnst HopMasnbHbIX CKOPOCTEN
OTTOKa U MPUYNHEHUS MUHUMAanNbHOMO Bpeaa nnacTy.

lNponnaHmei
HarHeTaHue B nnacT nponnaHToB nNpu nposedeHun pabot no NPl Heobxoanmo ansa nogaep)KaHns pas-
pbiBa B OTKPbITOM COCTOSAHUK. KntoueBbiMM hakTopaMm Npu OLEHKe ABMAIOTCA TakMe, Kak HanpsiXkeHne 3ambl-
KaHWs1, NPOYHOCTb NOPOAbI, a TaKKe CBOMCTBA CaMOro nponnaHTa.

Buoyudbi
BakTepuumaHble coeguHEHNs NCMOMb3YT st 60pbObl C MUKPOOPraHn3Mamm, K YMCy KOTOPbIX OTHO-
caTca OakTepun, a Takke Bogopocnn. MUKpoopraHnamel M NPOAYKTbl X MeTabonuama pasnaratoT U paspy-
waroT paboune xunakoctn ans MPr1.

Jlobasku 0ns yMeHbWeHUS nomepb Xudkocmu
eomeTpus paspbiBa 3aBUCUT OT HECKOSbKMX MapaMeTpoB, OOHUM U3 KOTOPLIX ABMSETCS CTEMEHb MNo-
Tepu xuakocTu. [Ins cosnaHusi npuemMnemoro npoHMKHOBEHMS pa3pbiBa B MPOHMLI@EMYIO NOPOoAY YacTo Tpe-
OytoTcst cneumanbHble 406GaBKK, KOTOPbIE NO3BONAIOT KOHTPONMPOBATL YTeuku. [Npu BbiIGope noaxoasLumx 4o-
GaBoOK creayeT yuMTbIBaTb pa3mep YacTul, NpoayKTa, ero pacTBOPUMOCTb, a TakkKe BO3MOXHbIE MOBPEXAEHUS
Cnosi NponnaHTa 1 HapyLeHNsi NPOBOANMOCTH.

Jlobasku 0ns yMeHbWweHUs mpeHus
CHuxatowme TpeHne nobaBky 0ObIMHO NPEeACTaBNST COOOM 3MYNbCUMU BbICOKOMOMNEKYNSPHOMO Mo-
nuakpunamvaa B HedpT. OHM MOryT YaCTUYHO MMAOPONN30BaTLCS M pearnpoBaTtb C APYIMMU XUMUKaTaMU C
06pasoBaHMEM KaTUOHOB U aHMOHOB. QPMEKTUBHO MCNOMb3YETCA ANst YMEHbLUEHWS AaBNEHNS TPEHUS BO
BCEX TUNax XWUOKOCTEN — OT KACMOT A0 YITIEBOAOPOAOB. YMEHbLUIEHNE AaBNeHUs TpeHns gocturaeT 80 %.

lNeHoobpa3syrowue dobasku

lMeHa — 3TO AucnepcHas cucTtemMa >XUOKOCTU U rasa, C ra3oM Kak BHellHeln asoi. [1nacTbl ¢ HA3KUM
OaBIEHNEM OYEHb YacTo MedJIEHHO 0OpabaTkiBalOTCH, U MOXET BO3HUKHYTb HEOOXOAUMOCTL MPUMEHSITL CBa-
OMpoBaHNe CKBaXkMHbI. BCMeHeHHbIe XXMOKOCTU paspbiBa — peLleHne 3Tol npobnemel. MNeHa MMeeT HM3Koe
cofiepXXaHue XMOKOCTU, AeMOHCTPUPYET OTNNYHbIE pe3ynbTaThl N0 yrpaBneHuo hunbTpaumen n nyyilee Te-
YeHMEe U3 CKBaXkMHbI, briarogaps paclumpeHuto razoBon asbl. OCHOBHON XMAOKOCTBHIO MOXET ObITb BOAA, KUC-
noTta, BOAHbIN pacTBOP MeTaHorna, AM3TONMUBO, KEPOCUH UMK Chipasd HEMTb.

Onsa rmgpopaspbiBa nnactoB Ha CaMOTIOPCKOM MECTOPOXOEHUM paboyven XMOKOCTbIo SABMSEeTCs
HedOTAHON renb, KOTOPLIN FOTOBUTCA HENOCPEACTBEHHO Nepen Hadvanom Pl B AByX eMKOCTAX 00w MM 00BbE-
MoMm 85 m3. B npouecce noarotoBKM rensd XWAKOCTb LMPKYNUPYET vepe3 NecKOCMEeCUTENbHbIM arperat
MC-60, Ha KOTOPOM CMOHTUPOBAHbI LLIEHTPOOEXHbBIE HACOCHI U MO ABE CUCTEMbI MOA4AYM CYXMX U XKUOKUX XU-
MukaToB. Becb npouecc 3aMellvBaHns 3aHMMAaET OKOS0 Yaca. [0TOoBbIV refib UMeeT NNOTHOCTb 6a30BON XUAa-
koctn 1000 kr/m3, BsskocTb 0,150-0,350 lNa-c.

lMecku, npumeHsiemsie npu Pl
B npakTuke LWMpPOKO NPUMEHSAIOTCS KBapLieBble Necku ¢ pasmepom 3épeH 0,4—1,2 mMm. Necok He AomkeH
ObITb 3arpsi3HEH MENKMMMU, MbINEBUOHBIMU UMK IMMHUCTBIMU bpakumammn. KonnyecTBo necka, noanexaiiero
3aKayke B TPELLMHbI, AOMKHO OnpeaenaTbCca crneumanbHbIMY pacyéTamMu B 3aBUCUMOCTU OT NapamMeTpoB nna-
cta. Ecnn nocTtynneHne necka B TpeLUHbI 3aTpyaHAETCH, cneayeT YBENMUNTb TEMM 3aKayky XXUOKOCTU UNn
NnoBbILWATbL €€ BA3KOCTb. [1pUuMeHsaeMble Ha NpakTUKe KOHLIEHTpaLuMM necka B XWUAKOCTU-NECKOHOCUTENE KO-
nebnoTcsa B LUMPOKMX Npedenax n 3aBUCAT OT NECKOYAEPKMBAIOLLEN CMOCOOHOCTUN XNUOKOCTU U TEXHUYECKNX
BO3MOXXHOCTEWN HacoCHOro 06opyaoBaHus.
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OGopyaoBaHue u arperatbl gnsa rugpopaspbiBa nnacra

00O CI1 «KatobbHedTb» pacnonaraeT YeTbipbMs MOOWIbHBIMM KOMMMEKcCaMn Ansa Npou3BOACTBA
"'PI1 Ha renMpoBaHHbIX XXMOKOCTSX U KNCNOTax U AOCTAaTOMHBIM KONIMYECTBOM CKBaXKMHHOTO 060pya0BaHuS.

Komnnekc cneurtexHukn CI «KatobbHedTb» ans npoussoactea [PI1:

e [eckocMecuTernbHasi yctaHoBka — bnengep MC-60;

HacOCHbIN arperaT FS-2251;
6rok maHudoneaa 1S-200;
NnecKoBos3;

cTaHums koHTpons EC-22ACB;

e émKoCTH.

MpakTuyeckn Bcé obopynoBaHue ansa NPl cMOHTMPOBaHO Ha Lwaccu TSKENbIX rpy3oBukoB «Mercedes
Benz» NoBbILLEHHON NPOXOANMOCTU N NpeAHa3HayYeHo anst paboTbl B XKECTKMX YCNOBUSIX HEPTAHBLIX MECTO-
poxaeHun 3anagHon Cubupun. 3a cHET KOMNAKTHOCTU pa3meLleHus obopyaoBaHna komnnekc Pl cnocobeH
pa3BEpPTbIBATLCA B CTECHEHHLIX YCIOBUSIX KYCTOBbIX NIOLAa0K.

breHdep MC-60

MepenBwxHOW arperar, NpegHa3Ha4YeHHbIN ANsi NpeBapUTENbHOrO NPUIOTOBMEHNSA TEXHOOMMYECKNX
XWOKOCTEN B pe3epByapax M nocrnenyloLllen ux nogadm yepes cucteMy MaHudornbaa Ha NpuémM HacOCHbIX
arperatoB. bnarogaps TwaTteneHO NPOAYMAaHHON CUCTEME KOMMbIOTEPHOrO yNpaBreHus, arperat cnocobeH
obecneynTb BbICOKOE KA4ECTBO CMELLMBAHUS XUAKOCTEN, MPOMMaHTa U XMMukaToB. brnok ynpasnenust 6nex-
aepa obecneymBaeT cobnogeHne 3agaHHOro YPOBHS XUOKOCTU B CMECUTENE, aBTOMATUYECKUA KOHTPOSb Mo-
0a4yn CYXuX U XKUOKUX XMMUKATOB.

MakcumanbHasa nogada cMecu — 8 M3/MUH. Npu Aaenenum 4 atM. Bo3MOXHOCTb peLpKynsiLMn Xnako-
CTW 4Yepe3 pes3epByapbl NpU 3arenMBaHNM XUOKOCTU pa3pbiBa. TypOuHHbIE pacxodomepbl MO XUAKOCTU U
cMecn. PagnoakTyBHBbIN NOTHOMEP cMeck. [1Be cMCTEMbI NOAAuM XULOKAX XMMUKATOB U BE CUCTEMbI MOA4auM
CYXUX XMMUKaTOB, ynpasnieHne 60pTOBbIM KOMMBIOTEPOM UMM ONEPaTOPOM.

KoHTponupyemble napameTpbl:

e pacxofd Ha NpuMEME U BbIKMAE;
pacxo CYyXuX U XXUOKAX XUMUKATOB;
pacxof NponnaHTa;
NMOTHOCTb CMECU Ha BbIKMAE;
OaBrieHne Ha Npuéme n Bbikuae;
napameTpbl CUITIOBON YCTAHOBKM.

HacocHbiti aepezam FS-2251

MepenBuXXHOM HaCOCHbLIV arperaT NpeaHasHayYeH Ans 3aKayuky B CKBaXMHY PasfUYHbIX XXUOKOCTEN U CMe-
Cel C NponnaHTOM C BbICOKUM TEMMOM U Mpu OONbLLIOM AaBrieHun. TpEXNNyHXEPHbIA NATUAAMOBBIA HACcOC
SPM npuBoauTcs B AelcTBME Yepe3 aBToMaTndeckyto TpaHcmumccmio Allison asuratenem Detroit Diesel. Cuno-
Bas yCTaHOBKA — OBYXTaKTHbIN An3enb 16V149TIB HoMMHanbHOM MoLHOCTLIo 2250 ni.c. npy 2050 06./mMyH. Bo-
OsIHOe OXMNaXaeHne, 3anyck oT Asurartens waccu. MakcumansHoe paboyee fasnerue — 800 aTM. npu nogaye
0,77 m3/MuH. MakcumanbHoe gaeneHne — 1050 atm. MakcumanbHas nogada — 2,5 M3/MUH. OnekTpoHHas
cucTemMa 3allmThbl OT MPeBbILLEHNS YCTAaHOBEHHOMO AaBMNEHNS.

Bbrok maHugonsoa 1S-200
Bnok maHudonbga npegHasHavyeH ans pacnpeaeneHus XuakocTn oT 6rengepa K Kaxgomy Hacocy no
CUCTEME HU3KOro faeneHus. lNMogada obLero NoToka OT HACOCOB B CKBaXKUHY MO CMCTEME BbICOKOro AaBrie-
Hus. Cnuctema HM3KOro gaBrneHns — anameTp 4 aroima. Cuctema BbICOKOrO AaBrieHns — anameTp 3 Aonma,
naenenne — 1050 atm. OgHOBPEMEHHOE NOAKITHYEHME OO0 LUECTU HACOCOB.

lNeckoso3
lMeckoBO3 nNpeaHa3HayYeH Ons NepeBO3KM MPOMMaHTa U KOHTPONMpyeMOoW nogade ero Ha GneHgep w
npegcraBnsieT cobor rmapaBnnMYecknii caMocBar C MOSTHOCTLIO 3aKpbIThiM Ky30BOM. [Mogava nponnaHTa npo-
N3BOANTCA Yepes rmapaBnmMyeckn ynpasnsemMyto 3acroHky. [NonesHaa MmakcumMansHasa Harpy3ka 40 30 TOHH.
KopoTkas konécHas 6a3a obecrnedvBaeT NoBbILLEHHYO MaHEBPEHHOCTb.

CmaHuyus KoHmporns

CTaHumMsa KOHTPOMS — 3TO KOMMNbIOTEPHBIN LEHTP ynpasnexHus npowueccom Pl n cbopa nHpopmaumm.
[ns ynpaBneHnsa HaCOCHbIMU arperataMmy B CTaHLUMM YCTaHOBIEHbl 6 9NEKTPOHHbIX NaHenemn, KoTopble nos-
BONSOT OQHOMY OnepaTopy ynpaensiTb BCEMU HAacocaMu. VimeeTcst BO3SMOXHOCTb O4HOBPEMEHHOW OCTaHOBKM
BCEX HacoCOB B aBapwuiHbIX criyyasx. [Ins onepaTtuBHOM CBA3M B npoLecce paboTbl MMeeTCs KOMMMEKT pa-
Anocesa3n 6nmskoro paguyca gencrens. Ona koHTpons npouecca PN 1 cbopa AaHHbIX CTaHUMA OCHalleHa
KOMMbIOTEPHOW CUCTEMON NpeobpasoBaHMs CUrHAMNoOB MU ABYMsi NEPCOHANbHBIMU KOMMbIOTEPaMU.

KoHTponupytoTca napameTpsl:

e nasneHune HKT;

e [aBreHve 3aTpybbs;

e pacxofj cmecu;
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e pacxof NponnaHTa;

e [JIOTHOCTb CMECHU;

e pacxod XMMpeareHTOB.

KomnbloTepbl ncnone3ytoTcs ons npoektupoBaHus P, 3anucn napameTpoB npouecca, obpaboTkm
MHdOpMaLmUKn 1 pacrnevaTbiBaHUS OTHETOB.

EMkocTn TexHonormueckux xuakoctein MPM. [ns npuroToBNeHns TEXHONOMMYECKUX XUOKOCTEN MApOo-
paspbiBa (renemn Ha BOOHO UNK YrieBoaopOaHON OCHOBE) MMeeTCs Napk nepenBuKHbIX éMKocTen. EMkocTu
LUUIMHOPUYECKNE, TOPU30HTanbHble, 00 bEMOM OT 40 A0 75 M3 CMOHTMPOBAHbLI Ha TPEXOCHLIX KONECHbLIX Mpu-
Lenax.

Cxema paccraHoBKkn obopygoBaHust npu nposegenunn NPl nokasaHa Ha pucyHke 1.

1.5m

min{10 m /

min. 10 m

5m .

(F) —
11 [ 5
S ® =
PucyHok 1 — Cxema paccTaHoBkM 060pyaoBaHusi npy nposegeHun [PIT:
1 — AL8 (2 émkocTn V = 50 m3); 2 — neckoBo3; 3 — neckocmecutens MC-60 (6neHaep);

4 — 4 HacocHbIx arperata FC-2251; 5 — cTaHuuMa ynpaBneHus; 6 — noxapHasa MaluuHa; 7 — HacocHbIn arperat LIA-320;
8 — 6nok MaHndonbaa 1S-200; 9 — ckBaxuHa; 10 — A-50; 11 — npnémHble MOCTKM

Pacuér napameTpoB rmapaBiin4eCcKoro paspbiBa niacrta

Pacuyét napametpoB Pl npeacraBnsetr cobori JOCTaTOMHO CMOXHYK 3adady, kotopasi COCTOUT U3
OByX yacTei:

1) pacyéT OCHOBHbIX XapaKTEPUCTUK MpoLecca U Bblbopa HEOOXOAMMOro KONMYECTBA TEXHWUKU ANs
nposegeHus PIT;

2) onpepenexHve BMAaa TPELLUH U PacyET eé pa3mepos.

VMcxogHble gaHHble Ans pacyéTa:

[nactoBoe paBneHue Pqy, MlMa 11
"'nybvHa 3aneraHvs NpoaykTMBHOroO nnacra H, m 2655
IMpenen NpoYHOCTN NecHaHuKa Ha paspbiB &y, MIMa 5
BHYTpeHHUI AvameTp 3KCnIyaTaunmoHHON KOMOHHbI Dgy, MM 130
Hapy>XHbI AnameTp aKcnsyaTaumoHHOW KONMOHHbI Dy, MM 146
HapyxHbin gnametp HKT d., Mmm 89
BHyTpeHHun anameTtp HKT dg., MM 75
MoTepu Hanopa B Tpybax TpeHne Ah, m 99
KonunyecTso necka BBOAVUMOro B TPELUWHbI, TOHH 20
IMNOTHOCTb XXUAKOCTU-MECKOHOCUTENS PX, Kr/M3 825
QdhdekTBHAsA BSI3KOCTb XUAKOCTU-NECKoHocuTens w, Ma-c 0,2
KoHueHTpauwms necka Co, Kr/m3 250
OOBEM XMaKocTu-neckoHocuTens Vy, m3 20
MNOTHOCTb 3EPEH NECKA Pan, KI/M3 1560
TonuwwmHa nnacta h, m 10
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OKoHYaHWe UCXOAHBIX AaHHbIX AN pacyéTta

MpoHunuaeMocTb nnacTa Ky, M2 247 - 10715
[Mopuctoctb M 0,20
HedTeHacblWeHHOCTb Sy 0,66
Mogaynb ynpyrocTtv nopog E, MNa 2101
KoadpdpmumeHT lNMyaccoHa v 1,1
CpefHsis NNoTHOCTb NOPOA pr, KIr/M3 2300
Pacnonaraembii pacxon XvUaKocTu paspbiea Q, ni/c 60
TonwuHa TpewuHbl ®, CM 0,1

PaccuntbiBaem BEepPTUKalbHYH COCTaBJIAKOLLYIO TOPHOIo AaBlieHns:
Pgr =P, [H=58,66 MMa.
PaccuntbiBaem AaBlieHne pa3pbiBa nracTta.

Pon =Psr =Pnn +8p = 58,66 — 11 + 5= 52,66 MIa.

PaccuuntbiBaem aonyctmmMmoe faBrieHne Ha yCTbe CKBaXXMHbI NPpU 3aKadke XUOKOCTU-NMECKOHOCUTENA:

_Di-Dg

P =
D2 +D2

ycT

DO;(_T"'PHH *Px EQE(H_Ah)z

_ 0,1462 -0,1302
0,1462 +0,130%2 1,

roe  OT —npegen Tekydectn ctanm (ot = 380 Mra); k — 3anac npoyHoctu (k = 1,5).

938—: +11+825 [0,81[{2655 - 99) = 20,68 Ma,

PaccuuntbiBaem gonyctumoe aaslieHne B 3aBMCUMOCTU OT NPOYHOCTU pr6bl BerHeIZ YaCTWN KOJTOHHbI

Tpy6 Ha cTparusatoLlee ycunue:

Porp 11,559 05
py=—K == = 42,2 MMa,
w2, 3,14[D0,1307
4 4

rae  Pctp — ctparmBatowtee yeunue (Pctp = 1,59 MH); G — ycunue 3atsbkkum (G = 0,5 MH).

PaccuntbiBaem 3aboriHoe faBnexuve:

Paa6 = Pyer +Px [0 [{H - Ah) = 42,2 + 825 [9,81({2655 - 99) = 20,69 MMa.

Konn4ecTtBo XMAKOCTH, TpeGyemoe Ona paspbiBa, paBHO KOJTMYECTBY XKUOKOCTU-NMECKOHOCUTENA!

V, =V, =20 M2,

PaccunTtbiBaeM 06 bEM NPoaaBOYHON KNOKOCTU:

v =13 [hiD2, H _ 130814 0,130 (2655

P 4 4

PaccunTtbiBaem obLyto npogormkmMTensHocTs npouecca MPIT:

_ Vot Vi +Vip _20+20+458
q 0,015

=458 s

t

roe g-= 1,5 n/c — Temn 3aKka4ymMBaHNS XNOKOCTU pa3pbiBa.

PaccuuntbiBaem paanyc FOpI/I3OHTaJ'IbHOIZ TPELUNHDbL:
0,5

=5720 ¢=1,64=0,067 cyT.,

0,5
10°% -9
rh=cdQ & =0,02655 [ 60 10 " 0,205,355 =17 m
t -15 !
Kn 24710
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roe

roe

roe

C — SMMUPUYECKUIA KOIPULIMEHT, 3aBUCALLMIA OT ropHOro Aaenenus (ans H = 2655 M amnupuyeckui
koadpuumeHT ¢ = 0,02655); p — acbdhekTuBHAsA BA3KOCTb XuaKocTu-neckoHocutens (u = 0,2 lMalg);
tp — BPEMS 3aKayvkun XMOKOCTU paspblBa:

vV 3
p=— = 20907 _ 333 ¢ = 5,55 wun.
Q 60
PaccunTtbiBaem NpoOHMLAEMOCTb FOpI/I3OHTaJ'IbHOIZ TPELNHbI:
2 2
(=L 000 _g308 e
12 12

PaccuuntbiBaem NPOHNLIAEMOCTb I'Ipl/l3a6OIZHOIZ 30HbI:

_Kph+K, o _247107*° 10 +83 1078 0,001

Kns = =855010712 wme.
h+ o 10 +0,001
PaccuntbiBaem NPOHNLIAEMOCTb ﬂ,peHa)KHOIZ CUCTEMDbI:
Kn Kns Eﬂg(RKJ
rC
KD,C = =
RK It
Kns [ﬂg(} +Kp [ﬂg(}
It le
24701071 B,5510712 Ellg[ozggaj
= - ! =0,40071% m2,
8,55 10 *?Ig +247010 P1g| ———
0,073
R« — pagnyc koHTypa nutanus (Rq = 250 M); R, = D—z” = % =0,073 m.

PaccuntbiBaemM MakcMMarnbHbIn Aebut ckBaxkmHbl nocne NPT no oopmyne OJapcu:

_ 20Ky hdp _ 2(3,14M,500 2100

Q = =
My Eﬂn(RKJ 6,06 103 Eﬂn[zgoj
t

=13 wm3/cyT. = 11 TOHH/CYT.;

AP =P, =Py =1 Mla.
PaccunTbiBaEM KONMYECTBO HACOCHBIX arperaTos:

N=-9 +1=15 490,

Uar 151

Oar — NPON3BOAMTENBHOCTL HACOCHOro arperara FS-2251.

PaccuuntbiBaem acpcpekt ot PI1:
R
e ) oo
nzﬁ __ s ) _ ~\0073) _

Q =0y 24
EOES
It

BnusiHue ocob6eHHocTeln npoBegeHus MPIN Ha adphpekTMBHOCTL

BnusHue docmueaHymozo daereHusi
K TexHM4YecKMM nokasaTensm npoLecca rmapaBiuyeckoro paspbiBa MOXHO OTHECTM AOCTUMHYThIE AaBne-

HUS1, OOBbEM npoaasneHHOro B NiacT 3akpenndrLlero TpelnHy marepuana, UcnonbdyemMble XMOKOCTU pa3pbiBa.

EcTtecTBEeHHO, MOXHO npeanonioXnTb, YTO SC*)C*)GKTI/IBHOCTb o6pa60T0|< B 3HAYMTENbHON CTENEHN 3aBU-

CUT OT NapaMeTpoB reomeTpunn TpeLlnHbI.
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KoHeuvHas reomMeTpua TpeLinHbl 3aBUCUT OT 00bEMa 3aKavyaHHoro 3akpenndarnwero Mmatepuana (I'IpOI'I-
I'IaHTa) N MakCuMalrbHOro gaerneHund, 40OCTUTHYTOro BO BpEMA 3aKadku nponnaHTa. B obuwiem Buae ypaBHeHune
LLUNPUHDBbI TPEeLWWHbl B ABYMEPHOM ONnncaHuun:

W, - 4[ﬁl—v2)mEE(Ppa3p ~Py)

roe v — koadpdmumeHT lyaccoHa ropHbix nopof; Ppasp — OaBneHve paspbiBa; Pr — ropusoHTanbHas
COCTaBnsoLLas ropHOro Aasnexust; E — moayns ynpyroctv nopog, pasHbii 1,02 [110* MMMa; L — anvHa
TPELLUMHbI.

AHanus noeeneHUs AasneHus Bo BpeMsi nposeaeHus NP Ha CaMoTNopcKoM MecTOpOXAEHUN cBUae-
TENbCTBYET O TOM, YTO, KaK NpaBUio, Ha MOMEHT 3aKayku npornnaHTa TpewuHbl borblle He pa3BMBaloTCs, a
co3fgaBaemMasi Ha NOBEPXHOCTU AENpPeccusl TPAaTUTCA Ha TPEHME XKMOKOCTM B Tpybax, nepdopaulnoHHbIX OT-
BEPCTUAX U ounbTpaumio B nnacT. Takum o6pa3oM, MOXXHO rOBOPUTL O TOM, YTO MpY NMPOYMX PaBHbIX YCIOBUAX
MakcuMarbHoe OaBrneHue B nepuop 3akadky nponnaHTa OyaeT KOHTPONMpOBaTb LUMPUHY PacKpbiTUA Tpe-
LLMHbI Y OCHOBAaHUS.

BnusaHue 06bémoe npodasieHHo:20 fporinaHma Ha rnpo0osmKumensHOCMb U 8e/IUYUHY aghghekma
ViccnegoBaHUsMU YCTaHOBMEHO, YTO OCHOBHbIM MapaMeTpoM, BANSIOLMM Ha NPOAOIIKUTENBHOCTb ag)-
dekTa nocne 'Pl1, aensetcsa 06bEM NpodaBNeHHOro B NacT NponnaHTa unun, ecnm He cumtaTb oObEMa BAaB-
NEHHbIX B NOPOAY MNECYMHOK, OOBEM TPELLMHBI.
Mo Bcel BUOAMMOCTM, MeHbLLME 0OBEMBI TpeLUMH Bonblle NOABEPXKEHbI 3aCOPEHNI0 KaK NNnacToBbIMU
XUOKOCTAMMU, TaK U XXUAKOCTAMU IMYLLUEHNSA MPU PEMOHTE CKBaXMH.

BnusiHue pasmepos 3épeH ripornnaHma

B npouecce rvmgpopaspbiBa Ha CaMOTNOPCKOM MECTOPOXAEHUN NPUMEHAETCS UCKYCCTBEHHbBIN NECOK —
NponnaHT, UMeLWNA ABa TUnopa3mepa: bonee KpynHein — 16/20 n 6onee menkun — 20/40.

Tunopasmepbl onpeaenstTca KOMYeCTBOM OTBEPCTUN B cuTe Ha 1 kBagpaTHbIv AonMm. NMocne npoce-
MBaHWA MaMeTp NeCUYMHOK Y Tunopasmepa:

e 16/20 konebnetcsa ot 0,8 o 1,2 mm;

e 20/40 konebnetcsa ot 0,4 o 0,8 mm.

Konuuectso 'PI1, npoBeaéHHbIX ¢ TUnopasmepamu 16/20 n 20/40, novT 0aMHaKOBO.

Mpun aHannze Pl cywecTBEHHbIX pa3nuymin B adpekTMBHOCTM 06paboTOK NpU NPUMEHEHUN 3TUX TU-
rnopasmepoB MpornnaHTa He 0bHapYy>KeHO.

BnusiHue NPl Ha okpyxaroLime CKBaXUHbI

Hu3KonpoayKTUBHbIE M HEAOHACLILLEHHBIE 3aIEXN XapaKTepU3YeTCs HanMyuMemM OBLUMPHBIX 3aCTOMHbIX
30H, B KOTOPbIX HE(Tb NpU CyLLECTBYIOLLEN CUCTEME BO3AENCTBUSA Ha NNAcT HenoaBwxHa. B pesynbTate npo-
BefaeHna [Pl npoucxoant nepepacnpeneneHve AaBneHns u yBernmyeHne ckopocTn unbtpaLmm, npn 3Tom
YacTb HepTAHOW (hbasbl, NepBOHaYanbHO CBA3aHHOW B MOPOBOM MPOCTPAHCTBE, NpeodoneBaeT KanunnsapHoe
OaBIIEHNE N CTAHOBUTCS NMOABUXKHOM, YTO BblpaXXaeTCs B NMOBbILLIEHUW LEOUTOB OKPY>KAOLLMX CKBaXKMH.

OCHOBHYO porib NpY 3TOM UrPaeT AOCTUXKEHME B npouecce npoeeneHus Pl n nocnegytowem nycke
CKBa)XMHbI B paboTy NMpu 3HAYMTENbHbIX rpagneHTax AaBlieHns, pacnpocTpaHsemblx Ha bonblume paccTos-
HWe, a rMaBHOE, OXBaTbIBaKOLWMX OonbLIME Nfowaan nnacrta. YCTaHOBNEHO, YTO NpU ANUTENBHOM NPOCTOoe
ckBaxkuHbl nocrie 'PI1, koraa nepepacnpeaenenve aBneHns B nracte AET MeaneHHo, apdekT BNUAHNA Ha
OKpY>XaloLue CKBaXWHbI UM HE NPOSABRSETCS, unu otpuuateneH. MNoareepxxaeHnemM BoBneveHns B ousb-
Tpauuio CBA3aHHOM YacTn HehTU B NOPOBOM NPOCTPAHCTBE B pe3ynbTate pacnpeferieHns BOMH AaBneHus
CNYXUT YCTaAHOBIEHHbIA (PaKT CHWXKEHUS 3P(PEKTUBHOCTM BO3OENCTBUSA NpU NOBTOPHOM nposeaeHun [PI1,
Koraa ncyepnaHbl NoTeHUMansHble BO3MOXHOCTM BOBNEYEHUS He(OTU B NpoLiecce NOBbILLEeHUS (hunbTpauun.

AHanM3 NpombICMOBbIX AaHHbLIX MOKa3bIBAET, YTO B psde Cry4yaeB AOMOMHUTENbHAaA Ao0blva No OKpy-
XKaloLWUM CKBaXKMHaM NpeBbILLAET NokasaTenu CKBaXuHbI, rae nposoguncs NP1, B 2,2 n 6onee pas.

ObdheKkT BO3AENCTBNS Ha OKPY>KAOLLNE CKBAXKUHBI CMOCOOEH CYLLIECTBEHHO YBENMYNTL ANana3oH ycro-
BUIA peHTabenbHoro nposegenus NP1,

Mpw BbINONTHEHMM ONepaLmin HEOOXOAMMO MaKCMMaribHO COKPaTUTb CPOKW 3anycka ckBakuH nocne MPT1
O5s COBMELLEHNS He TOMbKO rmapaBnmnyeckoro, HO 1 yaapHOro Bo3AencTBnsa Ha nnacr.

3akntoyeHune

/3 MeTo40B rmgpomMexaHMYeCcKoro BO34eNCcTBMsA Ha NnacT Hambornee LWMPOKO NPUMEHAETCA MeTog, rma-
paBnun4eckoro paspbiBa nnacra.

Mpu 'PI1 ycTpaHsieTcs BNUSIHUE HA NPUTOK XUOKOCTU B CKBAXKUHY CUINBHO 3arpsi3HEHHON npu3aborHom
YacTu nnacTta 3a CY4éT obpa3oBaHMsA rMyboKUX TPeLWWH B MnacTe, YTO B COBOKYMHOCTM OaET 3HAYMTENbHOE
NoBbILLIEHWE NPOAYKTUBHOCTU CKBaXWUHBI.
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CywHocTb Pl 3akntovaeTcs B 06pa3oBaHum BbICOKOMPOHMLL@EMbIX TPELLMH BOMbLLION NPOTSKEHHOCTU
NnoA BO3AEWCTBMEM LaBlEHUS HAarHETAEMOW B CKBaXKUHY MIIOX0 OUMbTPYIOLLENCS XMOKoCcTU. DTOT npouecc
COCTOUT U3 crneyoLwmx nocrieoBaTenbHbIX 3TanoBs:

e 3aKayku B NNacT XUOKOCTU pa3pbiBa A5t 00pa3oBaHMs TPELLMH, 3arnofHAEMbIX KPYMHO3EPHUCTBIM
neckowm;

e HarHeTaHWs XXWOKOCTU-MECKOHOCUTENS;

e 3aKauyKu XnOKOCTU ANSA NPOAaBfMBaHUS Necka B CKBaXKUHY.

MomeHT paspblBa nnacta 0TMeYaeTcs pe3kMM yBernMyeHeM pacxona XUAKOCTU paspbisa.

B 3aBMCMMOCTM OT O6BLEMOB 3akaqkn paboyden XMOKOCTU U 3aKPENMAIOLLErO TPELLMHY Necka MOXHO Mory-
YUTb TOT MINN MHOW NPUPOCT Aobbiun HedbTn. DdhdpbekTnBHOCTL Pl Takke 3aBUCMT OT obnactn ApeHMpoBaHUS
CKBaXXVHbl, MPOHULIAEMOCTU NriacTa, MOLLHOCTU NPOAYKTUBHOW YacTu N reOMETPUYECKMX NapaMeTpoB TPELLMHBI.
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