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HAYKA 1 TEXHUKA

OT Teopuu K IpakKTHUKE

TexHONOrMa ymeHbleHNA 06BOAHEHHOCTU NPOAYKLMM LOKA3aNa CBOIO 3(h(HEKTUBHOCTb, HO HYXKAAETCA
B AaNIbHENIIUX UCTIBITAHUAX

npoaykiuu 6osee 20-30% u
zebure xugxocty 1o 100 M3 B
CYTKU B 146-MWLIMMETPOBOH

Buktop KOPAKWUH,
rnasHbii reonor HFAY-1 0AO «benkamHedTb»;
Mapatr AMUHEB, SKCIUIyaTallMOHHON KOJIOHHEe
3amectutenn aupektopa no HTuT 000 HN® «MNakep»; u go 150 m® B cyTku B 168-
ApTém 3MEY, MWLINMETPOBOU IPOUCXOUT
BeAyLUN UHKEHeP-TeXHOJNOT CNYKObI Pa3paboTKU CKBaXKMHHBIX TEXHOJIOTUN nepepacrpeziejieHre MOTOKOB
000 HN® «Makep» brrouza U rpaBUTAlMOHHOE
paszenieHue ero Ha Gpasbl «ra3 —
HedTh — Boza».

Boga xak areHT, UMeONUH

B HacTosiee BpeMsi 60Jb1Iasa YacTh HePTAHBIX MeCTOPOKAeHNi Poccuu Haxo-
AUTCA Ha NMO3AHel cTaguy pa3paboTKH U XapaKTepu3yeTcsl BbICOKO MJIH IIOCTO-
AHHO YBeJINYHUBalouielica 00BOZHEHHOCTHIO JO0ObIBaeMoii npoayknuu. IlosTtomy GOJBIIYI0 TIOABUKHOCTD, YEM

NIPo6IeMBbI COBEPUIEHCTBOBAHUS paHee N3BECTHBIX TEeXHOJIOTHii, HallpaBjIeH- He(dTh, TOCTYIIAET B CKBAXKUHY
HBIX HA CHM>KEeHHe 00'bEMOB MOIIyTHO J00HIBaeMO¥i BOAHI M MOBHINIeHue HedTe- GbICTpee, OTTECHSISI TIPUTOK Hed-
OTAAYH YaCTUYHO 3aBOJHEHHBIX IUIACTOB, ABJIAIOTCHA BeChMa aKTyaJlbHBIMH. TH 13 IPU3ab0IHO 30HBI U TEM

KAK U3BJIEYb OCTATOYHBIE
3AIIACHI?

O6BOZIHEHWE CTABUT ITOJL YTPO3Y MTPOJOJ-
keHre 3GbEeKTUBHON dKCIUTyaTaIl[uy OC-
HOBHBIX 06YCTPOEHHBIX 0OBEKTOB JOOHIUN

™~ ngT

caMbIM 06pa3ys KOHYC IIPUTOKA,
HampaBlIeHHbIH BBepX. Tak BO3-
HUKAaeT WUCKYCCTBEHHBIH BOJ-
HBIH 6apbep i1 HedTH, TPOUC-
XOZIUT CMavMBaHKE BOJOH Mpo-
JOYKTUBHOM 4YacTU BCKPBITOTO
VHTepBaJa IUIACTa, TIOBbIIIAET-
s IPOIeHT 06BOAHEHHOCTH J10-

HebTH, JAIIMNUX CPABHUTEIBHO HEBBICO- e sHbes OBbIBAEMOI KU/IKOCTH.
Kuii K03bouLreHT HepTeusBIeUeHU.

Bobiioe Konu4ecTBO CKBaXKUH, JOCTUTHYB %, CEnaEKbEEG TEXHOJIOrUA
npezeia peHTa6eJIbHOCTI/I, YXOJUT U3 Jleli- . Tds YMEHBIIEHUA
cTBytoiero hoHza wiu paboTaeT Ha TIOPO- OBBOZIHEHHOCTH

re peHTabeIbHOCTH. B TO Xe BpeMs BhICO-

N rngPpO®OBU3ALININ

KUU TIPOIEHT HeZlelCTBYoIIero GoHaa He F‘W“_aﬂ'ﬁ:" IPU3ABOMHOM 30HBI
O3HayYaeT MOJHOTO 0TOOpa YAETbHbIX M3~ :I!JJI.T:!W:!., ! b JlarHast mpobiiemMa usyJanach
BJIEKaEMBIX 3aI1acoB. e HepTAHUKAMU elé B MPOILIOM
[IpuMeHeHUE COBPEMEHHBIX TEXHOJIO- CTOJNIETHHU. VIMeJICS OIBIT BHEJI-
U UHTEHCUPUKALIUY JOOBIYH U TIOBBIIIIE- peHusdA, HO WHOOPMALUA IO
HUs HepTeOoTJauM IIaCTOB Ha 00BEKTaX, TS AHHER MPOBEAEHHBIM  HCIIBITAHUAM

HaxoJAIIMXCA Ha ITO3J4HEH cTaguu, OKa3bl- _apou W2IH pa3po3HeHa U He UMEET OKOH-
BaeTcs Mano3bGEKTUBHBIM U 3a4aCTYIO yaTeabHOTOo pe3yabrara. OTpu-
SKOHOMHYECKHU Helleaecoobpas3HbiM. I1o- LIaTeTbHBIH JKe pe3y/IbTaT 3a4a-
3TOMY BOIPOC BHeJpEHUS HU3KO3aTpaT- Bigs 8 c8o: CTYIO CBSI3aH C KAUeCTBOM IIpU-
HBIX METO/IOB YBEIUYEHUA A00b4u HedTH _Bonuu e MeHIeMOT0 060pyA0BaAHUA IS
C IIeJIbIO [IOM3BJIeYEeHHUsI OCTaTOYHBIX 3alla- g SKCIUTyaTally CKBaYKUH.

COB BBICOKOOOBOJHEHHBIX 0OBEKTOB Ha Ce- 1ITPOK-YOA-1. OHa cocTouT
TOJHSAIIHUY JIeHb SIBJISIETCS KpallHe aKTy- —_— U3 [IByX MIEPEIYCKHBIX KTallaHOB

aJIbHBIM.

[Ipu cranzapTHOM cXeMe dKCIUTyaTalluu
B CKB@JKUHY CITyCKalOT HacOCHOe 060py/0-
BaHUe, YCTaHABINBAIOT ero HaJl UHTepBa-
JioM Tiepdopaliny, CHIXKAIOT JaBjieHue Ha
npuéMe HaAcoca, TeM CaMbIM CHIDKAA 3a-
6OIHOe /JaBIEHUE U BHI3bIBAS TPUTOK KU/
KOCTU M3 Iulacta. [Ipu 0OBOAHEHHOCTHU

IOy ETA R

tuna KIITI, ycTraHaBIMBaeMBbIX B
O/IONITBE MHTepBasia nepdopa-
LMY IUIACTa Y BBIIIE €r0 KPOB-
JiM, y371a 6e30MacHOCTU THUIIa
PK, makepa tuna [TPO-A/K-O u
yana paspeguHenusa tuma UIIT.

Yepe3 BepxXHUU KJIATIaH MIPO-
UCXOAUT OTOOP rasa v ra3oxkul-



HAYKA U TEXHUKA

KomnoHoBka 1MPOK-Y0A-1
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KOCTHOHM CMecH, a 4epe3 HIKHUI — 0TO0P
6osiee TKENON e€ BoAHOM yacTu. TeM ca-
MBIM CABUTAETCS TOYKA JIETPECCUU K TI0-
JIONIBe TIacTa, 06pasysi 06paTHBIN KOHYC
TIPUTOKA C BEPILIMHOM, HalpaBlIeHHOUN BHU3.
TIpu TaKOM IOJIO’KEHHUU KOHyca B TpU3abo¥i-
HOM 30HE IPOUCXOZUT BBITECHEHHE BOIBI U3
paHee 3aNOJHEHHBIX €l0 MMop HedThio. B
CBOIO OYepeib, MPOUCXOAUT CMaYUBaHUeE
mop He(dThIO, YTO 6JIATOTBOPHO BIUSET Ha
TIPOHUIIAEMOCTb TPU3abOHHOM 30HEL. Bozga
OTTECHAETCS K IIOOIIBE IJIaCTa, MCUe3aeT

BO/ITHOM 9KpaH, IIPeIATCTBYIOIINI TOCTYTI-
JIeHUIo HeTH B CKBaYKUHY, 0OBOAHEHHOCTh
TIPOZAYKIIMY YMEHBIIAETCA.

Takxe 6arozaps pabore knamnaHos KIIT
Ha rPaBUTAIIOHHOM IIPUHIIUIIE PEellaeTcs
BOIIPOC 3ALIUTHI IUTACTA [IPU PEMOHTE CKBa-
JKUHBI, IIOCKOJIbKY HUCKII0YaeTcs KOHTAKT
«ITacT — TeXHOJIOTUYeCcKas XKUAKOCTb.

B npouiecce myIieHys CKBaXKUHBI IIOBBI-
1raeTcs ZjaBjieHre B Ha/IKJIallaHHOM IIPO-
CTPAHCTBe U KJIAIIaHbI 3aKPBIBAIOTCH, IIpe-
IIATCTBYS NOIQJAHUIO XKUIKOCTH IIYLIIeHUA
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B IUTACT. DTO TAaK)Ke COKPAIIAaeT BPeMS U 3a-
TpaThl Ha OCBOEHUE MPOAYKTUBHOTO IUIACTa
OC/Ie OKOHYAHHUA PEMOHTHBIX PabOT.

JlaHHas TeXHOJIOTHSI IPYMEHVMA TIPH JTIO-
60M coUYeTaHUU KOMITOHOBOK 060py/Zi0oBa-
Hus. J]JI1 5TOT0 HEOOXOIMIMO OTCEYDb MHTEP-
Baul epdopaIuu ¢ MoMoInkko nakepa [TPO-
ANK-O (kommnonoska 1IMTPOK-YOA-1) npu
ABTOHOMHOH €ro yCTaHOBKe WM IaKepa
IMTPO-AT-O (xommnoHoBka 1IMTPOK-YO-1)
TIPU UCIIOIb30BAHUU HACOCHOTO 060PYZO-
BaHMA B XKECTKOM crienke. Takke BO3MOXKHO
IIPUMEHEHUE U JIByXITaKEPHBIX KOMIIOHOBOK
IIPU OTCEYEHUH BBIIIEJIEXKAIIEero NHTEPBa-
J1a ieppoparuu Wiv HerepMeTUIHOCTH 9KC-
IJTyaTallMOHHOW KOJIOHHBI (KOMIIOHOBKA
2ITPOK-YOUB-2).

YTo TAKOE KIIT'

Knanan nepemnyckHo# rasossiit (KIIT)
COCTOUT U3 IITOKA, HA KOTOPOM YCTaHOB-
JieH Kopityc. [ToceiHui nMeeT coobImaro-

1. KnanaH oTkpbIT
3arpy6Hoe gasneHue
BbllLe TpyGHOrO

Ha BEANYMHY,
HeoOxoAnMyIo Ans
NoAATUSA WapHKOB

1. KnanaH 3akpbIT
Lasnenune B HKT
Bbile 3aTpyGHOro

[ [
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myecsd C IMOJOCThIO LITOKA OTBEPCTUA, B
KOTOPbI€ BBEPHYTHI KJIAIIaHEI C IAPUKOM
U IITYL[epOM, TepPMeTUYHO IlepeKphIBalo-
IMe U3HYTPU IIPOXOZHbIe OTBepcTHys. [1pu
Heo6XOZUMOCTH B OJHO U3 OTBEPCTUU
BMECTO KJIallaHHOM ITapbl BBOpayMuBaeTCsa
3allUTHaA 3arayllika C TapUPOBOYHBIM
CPe3HBIM IITUDTOM, HACTPOEHHBIM YCH-
JIEM Cpe3a, CIy>Kalllas A4 CO3ZaHuA I10-
CTOAHHOTO COObIIeHNA TPyOHOrO U 3a-
TPYOHOTO IPOCTPAHCTB, AJIA CIUBA XKUJ-
KOCTHU IIPU U3BJIEYEHUN KOMIIOHOBKHU U3
CKBaXXHHBI.

[Ipy mpeBHIIEHUU JaBIE€HUA BHYTPU
HKT Haz AaBieHreM B MEXTPYOHOM IIpO-
CTPaHCTBe HIaPUKU CaZAATCs Ha CeZJIO0 IITY-
Liepa U 3aKphIBAIOT KJIanaH. B mpoTuBHOM
cJlydae OHU NIPUMNOAHUMAIOTCA, CO00Ias
MeXTPyOHOE IIPOCTPAHCTBO C MOJIOCTHIO
HKT.

Heo6Xx041M0 OTMETHUTD, YTO TIPU IPUH-
LUNUAJbHONW IIPOCTOTE KOHCTPYKIIUU
KJIallaHa pelraeTcsa OZHa U3 BaXKHEHUIINX
3a7iay I10 3alllUTe U YMEHbIIeHUIO BO3/eH-
CTBUSA arpecCUBHOU cpezbl KlamaHHON
napsl U camoro mapuka. KIII' ycrpoen
Tak, YTO IIPH ero OTKPBITUY LIAPHUK IMOJ-
HUMaeTCA B «3alUTHBIA KapMaH» U He
y4acTByeT B IIOTOKe. A B OTBEPCTHAX, CO-
OOLIAIOIINXCA € TOJIOCTHIO ITOKA, OTCYT-
CTBYIOT IIperpazbl Ajd IPOILyCKa IIOTOKa
ra3o’kKMAKOCTHON CMeCH U BO3MOXXHOCTH
Bo3HUKHOBeHUA ACIIO u coseii. B pe-
3yJIbTaTe CPOK CJIYXKOBI KJIANlaHOB THUIIA
KIIT" BBIIIE, YEM y QHAJIOT'OB, & PeBU3UA
ocyllecTBIsgeTcs 6e3 MpUMeHeHUs CIIely-
QJIbHBIX UHCTPYMEHTOB.

OIbIT PABOTBI

C auBapda no utoHb 2011 r. mpoBOAU-
JINCH OTIBITHO-TIPOMBINIJIEHHBIE UCIIBITA-
HUSI TEXHOJIOTMHU YMEHbIIIeHUS 0OBOAHEH-
HOCTH U ruZipodpobmsauu npru3aboiHoH
30HBI IUTACTa Ha BU3eHCKOM 00beKTe BAT-
CKOH ITOaZu ApPJIaHCKOT'O MECTOPOXK/e-
uua (HITY-1 OAO «BenkamuedTh»). [Ipu
9TOM OBLIM BBHIOPAHBI CKBa’KUHBI, JKC-
mwiyatupyemsle YIII'H — macter C1-IV u
C1-VI Ap;iaHCKOrO MeCTOPOXKAEHUA C Jie-
6uToM 6 M® B CyTKM U 0OBOAHEHHOCTHIO
97% (cxBaxkuHa N2 1), 1e6UTOM XKUJKO-
ctu 12 M® B cyTKU TIpU 0GBOAHEHHOCTHU
60% (cxkBakuHa N¢ 2). Panee aTu cKBa-
JKUHBI OKCIUTYaTUPOBAJIMCh C U30JAnel
BBIIIIEJIEKAIIET0 ¥ OOBOAHUBIIIETOCS T1Ia-
cra ClII gByxnakepHbBIMU KOMIIOHOBKaMU
JIPYTUX TIPOU3BOJUTENEH.

Jlist MpoBeIeHUsT OMBITHO-TTPOMBIIIUIEH-
HBIX HCIBITAaHUM ObUTa BIOpaHa KOMIIO-
HoBka tumna 2[IPOK-YOUB-2, B KoTOpO#
TIpUMEeHSeTCs TeXHOJIOTHUA YMeHbIIeHUS

HAYKA Y1 TEXHUKA

KomnoHoBka 2MPOK-YOUB-2
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Zebure 9 M° B CyTKU U IIpOCIe-
JKUBaeTCA TeHZeHIUA K Aalb-
HelIllIeMy YMeHBbIIEHUIO [laH-
Horo nokasarend. Ha ocHoBa-
HUM JTOTO MBI MOXEM IIpH-
3HaTh 9pPEKT OT MpUMeHEHUS
yKa3aHHOU TeXHOJIOT'UHU ITI0JIO-
JKUTEIBbHBIM.

B ckBaxkuHe N° 2 3a KOpoT-
KU TIeproZ IPOU30IIUIO PE3KOe
COKpalleHre OO6BOJHEHHOCTHU
MPOAYKIUU IIacta. JTO 006-
CTOATENBCTBO CKOPee TOBOPUT
0 HerepMeTUYHOCTH paHee HcC-
MTOJIb30BABIIENC BYXIaKep-
HO¥ KOMIIOHOBKH /IPYTOTO TIPO-
U3BOJAUTENA U O TEXHUYECKUX
npobyieMax ¢ 060pyIOBaHUEM.
T [TosTOMy Henb3sl IPUMEHUTH
HapaboTKy B CKBaXXUHE [Jif
aHaJIM3a yCIeNTHOCTH TECTHPYe-
MOi1 TexHOOTHH. B TO ke Bpe-
Ms JaHHBIN GAaKT TOBOPUT 06
3¢ deKTUBHOCTH TPUMEHEHUS
komnoHoBku 2[TPOK-YONB-2
ZJI U30JIAIMY UHTepBaja He-
TepMETUYHOCTH.

VTak, IpoBeIEHHBIE OITBITHO-
IIPOMBIIIIEHHBIE PAOOTEHI IOKa-
3bIBalOT 3 PEKTUBHOCTD JIaH-
HOU TeXHOJIOTUHU U HeoOXou-
MOCTb JabHelIero e€ usyde-
HUS ¥ UCTIBITAHUA.
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%

HecmoTpa Ha npoBesEéHHBIE
WICIIBITAHUSA, BCE eIlé OCTaIoT-
cs1 BOTIPOCHI TI0 BBIGOPY CKBa-
JKMH-KaHAWJATOB [ yCIell-
HOT'O MpPUMEHEeHUA TEeXHOJIO-
MY YMeHbIIEHUS U TUAPOPO-
6uzanuu npru3aboiHON 30HBI
mwiacta. OHU KacaroTcs cocTaBa

MnacT
NEGAY T ABREF

Jarwea
.-"-..

[IOpO/, IUIacTa U €ro pacuie-
HEHHOCTH, BbIOOpA 3ayexH,
YPOBHA 0OBOAHEHHOCTH, NPHU
KoTopoii Haubosee 3¢ HeKTUB-
HO HUCIIO/Ib30BAaTh JaHHYIO TEX-
HOJIOTHUIO, U T. [I.

Ha ceropHAmHNM JeHb IO~
JIy4eHBI IePBBIE MTOJIOKUTEIb-
Hble pe3ynbTaThl. Ho A
yCIemHON paboThl TEXHOJIO-
ruu 1 060pyZoBaHUA HEODOXO-
JMIMO [IPOBOJUTD JlasibHEIIIee
BHE/IpEHUE U OTIPEe/IENATh YET-

00BOZHEHHOCTU U THAPOGOOU3AINY TIPU-
3ab0MHO 30HHI IIACTa.

Ha ckBakuHe N2 1 6bUT0 OJIy9€HO CHU-
’keHre 06BogHEHHOCTH ¢ 97 10 87% 1pu

Kue Kputepuu. Begb ogHOM 13
IJIaBHBIX 3a/]a4, CTOSIINX Iepes HedTe-
raszo00BIBAIIIUMY  [IPEATIPUITUIMU,
SIBJISIETCSL CHIDKEHME 3aTPaT Ha J0o0bIuy
HedTH. |



