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OLHEHKA DOPEKTUBHOCTHU PABOTHBI I'A30BbIX CKBAKHUH B ITIEPUO/J

MAJAIOIIEA JOBBIYA

Ilecrepuxosa Pauca Eroposna
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9KOJIOTMH WHCTUTYTa HEPTH U ra3a
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CTyJeHTKa 4 Kypc, 6akanaBp

Ceepo-Kapkaszckuit @enepanbHblii Y HUBEPCUTET, WHCTUTYT HEPTH U Tra3a, r.CTaBpoIoib

AnHotanus. CraTbsi HampaBiieHAa Ha peIIeHHE MPOOJIEMBbl MOBBIICHUS YPPEKTHBHOCTH PAOOTHI
CKBA)XMH B 3aBepLIalOIel  cTaauu pa3paboTku mectopoxaeHuil. [IpoananusupoBaHbl (hakTOpHI,
o0ycaBIUBalOIINE CHWKEHHE JCOUTOB CKBAXUH HIKE KPUTHYECKUX 3HAYEHUH M SBISAIOLIMXCS
NPUYMHON X HecTaOMIbHOM paboThl. Ha ocHOBE aHanm3a 1aHHOW MPOOJIEMBI aBTOPAMH TPEII0KECHBI
SHEPreTUYECKUE KpUTEpUH, NO3BOJIAIOIINE OOBEKTUBHO OLIEHUTh JOOBIBHBIE BO3MOXKHOCTU
cKBaKMHBI. [loKa3aHO, YTO HENPEPHIBHBIN YHEPreTUYECKUI MOHUTOPUHI COCTOSIHUS MPOMYKTUBHOIO
I1acTa MO3BOJSAET ONTHUMU3HPOBATh PEKUMBI  DKCIUTyaTallMM MECTOPOXIACHUM B MEPHOJ NaAarolen
IOOBIYN.

KuroueBble ci10Ba: SKCIUTyaTalusi CKBaXKHH, CTIUS MMaIal0IIeH TOOBIYH, KOJIJIEKTOP, YHEPTHs, JCOUT.

[IpakTuka SKCIUTyaTallud Ta30BbIX M Ta30KOHJEHCATHBIX CKBaXMH B MEPUOJ NaJarouieit
TOOBIYM CBHJIETENLCTBYET O TMpoljeMax UX CTaObuiibHON paboThl. [y ra30400bIBalOMIUX OOBEKTOB,
AKCIUTYaTUPYIOLIUXCS B PEXHUME MMaJaroniel J100bIYM, CYIIECTBEHHBIM (DaKTOPOM, OCIIOXKHSIIOLIUM
CTaOWJIBPHYI0O M HAJCKHYIO padOTy CKBaXKHH, SIBISIETCS OTCYTCTBHE OOBEKTHBHOTO KPUTEPHS IS
HEMPEPBIBHOTO KOHTPOJS pEXHMMa M aHalIM3a WX pabOThl C IEbl0 OOecledYeHus TIaHHPYEeMOTo
ypoBHS 100BIYM yrieBojopoaoB. Omnpeaenenue neOUTOB CKBakuH 10 pe3ynbraram ['JIU (ocobeHHO
MIPU KYCTOBOM PACIOJIOKEHUN CKBAXKWH) U M3MepeHHbIX 0TO0poB raza ¢ YKIII' He maeT 0O0beKTHBHOM
OILICHKH JOOBIBHBIX BO3MOXKHOCTEH CKBa)KMH, T.K. pa3HHIIA PACUETHBIX JEOUTOB MO (PUIBTPALIMOHHBIM
KodpuLreHTaM U 1e0UTOB 1Mo (PaKTUYECKUM 3aMepaM JoCTHraet ot 7 1o 156 % [1].

TexHomornueckuit mpoiecc J0OBIYM Ta3a COMPOBOXKIACTCS 3aTpaTaMy SHEPTHHU Ha JIBUIKEHUE
rasa o npoayKTUBHOMY TUIACTY M CTBOJTY CKBaKHHBI.
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ENWHCTBEHHBIM HMCTOYHUKOM JHEPTUH, 3a CYET KOTOPOW TMPOMCXOAMT [BHKCHHE Tra3a IO
POAYKTUBHOMY IIIACTY M CKBAaXKHHE, SIBISIETCS padoTa pacmupeHus JoObiBaeMoro rasza. Ilostomy
OLIEHUTH A((HEKTUBHOCTH PAOOTHI Ta30BBIX CKBAXKHH, T.€. JaTh OIICHKY COCTOSIHUIO MPU3a00MHON 30HBI
1acTa v JTUQTa CKBOKUHBI, MOXKHO TIOTEPSIMU SHEPTUU Ta3a MpH ero aBrwkeHud B macte 1 HKT. Dto
Oyzner OOBEKTHBHAs OIICHKA, HE 3aBHCANIAs OT CYObEKTUBHBIX IIOKa3aTeliel, TaKuX Kak JeOUT
CKBQ)XHMHBI 10O Ta3y W XHJIKOCTH, IUIOTHOCTH JTOOBIBaeMOro (piomaa, KOHCTPYKTUBHBIC MapaMeTphI
nudra, ryorHa CKBaXuHBI [3,4].

3arparhl SHEPruM Ha JIBWKCHHE ra3a B NMPOAYKTUBHOM ILJIACTE ONPEACISIFOTCS YpaBHEHHUEM
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T - remniepatypa raza B HKT, K.

VYpaBuenus (2) u (3) BKIIOYAIOT MUHUMAJIBHOE KOJTMYECTBO MMOKa3aTeNei, TaKUX, KakK JaBJICHHE
B IJacte, Ha 3a00e M HA YCThe M TemIepaTypa B IUIacTe U Ha ycThe. Mcmonb3ys Habop AITHX
MapaMeTpoB MOXHO 00€CIeYNTh OOBEKTUBHBIM CHCTEMATHUYECKU MOHUTOPUHT PabOThl CKBa)KHHBI,
YTO TIO3BOJISIET OINEPATUBHO NPHHUMATh pEHICHUS Ha TPOBEJACHHUE HEOOXOIUMBIX TEXHUYECKUX
MEpOMPHUATHI TTO MOBBIIIEHUIO TPOTYKTUBHOCTH CKBAXKHH.

Ha 3aBepmaromneit craauu pa3paboTKM MECTOPOXKIEHUN CKBaKMHA MOXET paboTaTh B

YCIIOBHSIX, KOTJIa 3aTpaThl SHEPIHU Ha JBIDKCHHUE Ta3a B miacte Oonbme, yeM B HKT (E,,>>E, )

win  Haobopot (E,,>>E ). OueHka moTeph SHEPrud MpH I00BIYE Ta3a MO3BOJISIET MOBBICHTH

HKmM
3¢ (}HEeKTUBHOCTh T€O0JOrO-TEXHUYECKUX MEPONPUATUH 3a CUeT BBISBICHHS IEPBOOYEPETHBIX

MPUOPUTETHBIX pabOT Ha CKBaxkuHe. Hampumep, Korja norepu 3HEPTUU Ha JBIKEHHE ra3a B IJIacTe



Boiie, yeM B HKT, 310 ykaspiBaer Ha cHuxkeHHE KO3()PHUIHEHTOB QUIbTpALlMKU 33 CUET KOJbMaTalllH
miacta. B aToM ciydyae cienyeT NpPOBOAWUTH TI'E€OJIONO-TEXHUYECKHE MEPOINPHUATHS, BKIIOUYAOIINE
OUYHUCTKY 320051, KHCIIOTHBIE 00pa0OTKH, THIPOPA3PHIB TUIACTA U AP.. Y MEHBIIICHUE NeOUTa CKBAKUHBI
B ClIy4yae, Korja OCHOBHbIE moTepu 3Hepruu rasza npoucxoast B HKT, uTo nmpuBOoauT K CHM>KEHHIO
JeNpeccuy Ha IUlacT, TpedyeT B MEpPBYIO o4epelb 3aHMMAaTbcs Tra3oBbIM JudToM. HaGop pabot mpu
3TOM BKIIIOYAET YAAJICHUE CKAIUIMBAIOIICHCS )KUIKOCTH Ha 3a00€ CKBAKUHBI, yMEHBIIICHUE JTUaMETpa
HKT, u3ossiiuto BOAONPUTOKA U AP.

W3meHeHue BEJIMYMHBI MOTEPh SHEPIUMHM B IUIACTE BO BPEMEHU XapaKTEpU3YET COCTOSTHUE
IJJaCTa, €ro KOJUIEKTOPCKUE CBOWCTBA M IO3BOJISIET OLEHUTH IPUTOK ra3a B CKBAKHUHY. YeM Bbllle
[IOTEpU SHEPruu B ILJIACTE, TEM MEHbIIE NPUTOK ra3a. Ha pucynke 1 npuBeneHs! pe3ynbTaTsl paboOThI

razoBoii ckBakuHbl OO0 «["aznpom mobsrua KpacHomapy.
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Pucynok 1 .M3meHenue 1e6UTa U yAETIbHBIX 3aTPpaT SHEPTUU HA JABMKEHHE T'a3a B IUIACTE U Ta30BOM
mdre

AHanu3 JaHHBIX PUCYHKA | CBUIETENBCTBYET, UTO YEJbHbIE 3aTPAThl SHEPTUHU IIPU IBUKEHUU
raza K 3a0010 JaHHOM CKBaXMHBI MPAKTHUYECKHU IMOCTOSHHBI, MeHblle 3aTpar 3Hepruu B HKT u He
OKa3bIBAIOT CYIIECTBEHHOTO BIMSHUS Ha Jebutr. YBenuueHue mnorepb pgasineHuss B HKT
CONIPOBOKAAETCSl ~ yMEHBIIEHUEM JeOuTa, a MpH YMEHbUIEHHH MOTeph IUIACTOBOM JHEPruu
HalIo1aeTcsl yBenuueHue aebura. Yuactku pocra noreph aasieHus B HKT Ha kpuBoii, yka3pIBaioT
Ha TO, YTO >KUJIKOCTH C 320051 ckBaxuHbl He BhiHOCUTCS M B HKT npoucxonut HakanauBaHue xKuaAKON
¢da3pl. VYdyacTku Ha KpUBOH, TIOKa3blBaloIMe yMeHblleHWe mnorepb nasieHus B HKT,
CBHJIETEIILCTBYIOT O TOM, YTO B 3TOT MEPHOJ HA CKBAXKMHE MPOBOIMWINCH paOOTHI 110 HHTEHCU(PUKALIUU

MIPUTOKA.



AHanu3 JAaHHBIX, IPEICTABICHHBIX Ha PHUCYHKE |, IOKa3bIBAaeT, 4YTO INPOCTBIE MPOAYBKH
CKBAYKMHBI C LIEJIbI0 CHI)KEHUS ITOTEPh d3HEpruu rasza npu ero aswxeHuu no HKT He uckimouarot camy
MPUYHHY BBICOKHX MOTEPh PHEPTUU U JAIOT TOJIBKO KpAaTKOBPEMEHHBIH 3 dexT. bonee Toro, ecnu He
IPUHUMATh PAJUKAIBHBIX MEp, MO3BOJIAIOIMX O00ECHEYNUTh HENPEPBIBHOE YIAJIEHUS XKHUIKOCTH M3
CTBOJIa CKB@XUHBl II0 MEpe €€ HaKOIUIEHUs, TO YXYAWAKTCA KOJUIEKTOPCKUE CBOWCTBA
IIPOJYKTUBHOIO IulacTa. B pe3ynbrare morepu SHEPruM B ILIACTE€ BO3PACTAIOT, YTO HMPUBOJIUT K
CYIIECTBEHHOMY YMEHBIIEHUIO IMPHUTOKA Ta3a K 3a0010. YBeIWYEHHE IPHUTOKA Ta3a B CKBAKUHY
JOCTUraeTcs CHI)KEHUEM IOTephb IUIACTOBOM SHEpruu B MpHU3a0OMHOI 30HE CKBa)XKMHBI, €CJIM OHU
00yCIIOBJIEHbI TEXHOT'€HHBIMU IIPUUMHAMM, a HE IPUPOAHBIMU CBOMCTBAMU KOJUIEKTOPA.

AOCOIIOTHOE 3HAUYEHUE SHEPTUH PACHIMPEHUs ra3a Npy JBUKEHUU K 320010 HE MOKET OLICHUTD
U3MEHEHUS (UIbTPALIMOHHBIX XapaKTEPUCTHUK KOJUIEKTOpa, T.K. 3TOT IIOKa3aTellb H3MEHSETCS BO
BpEMEHHU. YBEJIUYEHHUE 3aTpaT PHEPTUU Ha ABMKEHHME ra3a U3 IJjjacta K 3a000 CKBaXHMHBI TAKKE HE
MIO3BOJISICT OLICHUTh U3MEHEHUE (MIIbTPALMOHHBIX XapaKTEPUCTUK KOJUIEKTOPa, T.K. 3TO YBEJIUYEHHE
MOET OBITh BBI3BAaHBI HE TOJBKO  YBEIMYCHHEM COINPOTHBICHHUS B Mpu3a00iHON 30HE, HO H
yBenudeHueM norepb sHepruu raza B HKT.

JUis  OoleHKM U3MEeHEHUs (WIBTPALIMOHHBIX XapaKTEepUCTHK KOJUIEKTOpa B Ipoliecce
HKCIUTyaTallil CKBaXXHHbI y10oOHEee IMoJb30BaThcs OoTHoleHueM notepsb 3Hepruu B HKT k morepsm
SHEPruM Ta3a MpU €ro JABMXKEHUH [0 IUIACTy. YMEHBUIEHHE 3TOr0 OTHOIIEHUS BO BPEMEHHU
CBUJETEIBCTBYET O BO3PACTAHUM CONPOTUBIIEHUS IUIACTA, T.€. MPOUCXOAUT JIMOO pa3pylIeHHE III1acTa,
1100 €ero MopoBOE MPOCTPAHCTBO HACHINACTCA XKHUAKOCTbIO. POCT 3TOro OTHOILIEHMs yKa3bIBaeT Ha
po0JIeMbl B ra30BOM JIUQTE.

Ha pucynke 2 mnpuBeaeHnl aHanu3a pabOThl CKBaXHHBI A30BCKOTO MeCTOpoXIaeHHs. B
Ka4eCTBE KPUTEPHs JJIs aHAJIM3a UCIOJIb30BAIOCH OTHOLIEHUE noTeph dHepruu rasa B HKT k nmorepsm

OHEPIUU ra3a B IJIACTC.



OrrHomeHHE 2apatT sHeprud B HIKT v nnacte,
|'.-|||=_|."|'.-IIJI
=}
(=)

L'oonz
Z o0z
£ 000z
¥ 000z
L Lo0Z
2 Loog
£ Lo0Z
¥ Lo0Z
L'zonz
o zonz
£ Z00Z
¥ zo0z
LEonZ
Z'E00z
£E002
FEo0z
o Fo0z
£ F00Z
¥ o0z
LG00Z

Bpens sECITTVATAIHE, TOJE

PucyHnok 2. Mi3MeHeHue 3aTpaT SHEPrUU HA JBUKCHUE I'a3a B CUCTEME «I1JIaCT-CKBAXKUHA»

W3 naHHBIX pUCYHKA 2 cliefyeT, 4To yxe Bo 2 kBaprtaje 2003 r. Ha CKBaKHMHE, B MEPBYIO
odyepenb, HEOOXOAWMBI OBLIM MEPOIPHATHS N0 CHWKeHuio mnorepb nasneHus B HKT, T.k.
MEPOTPUATHS 110 YITYYIICHHIO (PHIBTPAIOHHBIX XapaKTEPUCTHK MPU3a00HHON 30HBI TPOAYKTHBHOTO
IU1acTa He MOTYT AaTh 3aMeTHOro 3¢dexra. OTHomeHnue noteps 3Hepruu raza B HKT k norepsam
SHEPrUM ra3a B IIJacTe I03BOJIAET OLEHUTh 3(PPEKTHUBHOCTh NPOBOAMMBIX MEPONPUATHH IO
cHUXeHUo noteps Aasnenus B HKT.

Ha pucynke 3 mpuBeneHbl JaHHbIE, CBUJETEIbCTBYIOUIME O BIMSHUM CTENEHU 3arpsi3HEHUS

CUCTEMBI «IJIACT-CKBa>XMHA)» Ha I[C6I/IT CKBa’>XHHEI.
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Pucynoxk 3. i3meHenue ne6uTa u 3aTpaT SHEPTUU B CUCTEME «ILJIACT-CKBAYKUHA
W3 naHHBIX pUCYHKaA 3 CIEAYET, YTO UCIOJIb30BaHUE IHEPTETUUECKOI0 KPUTEPHSI - OTHOLIEHHUS

pabotsl pacmupenus raza B HKT u mmacre - mo3Bossier ob6ecieunTh MOHUTOPUHT PEKUMa PabOThI



CKB&XMH M OIIEPAaTUBHO IPUHUMATH YIPABICHUYECKUE PELIECHHUS M HCKIYaTh TEXHOJOTMYECKHE
PHUCKH.

HanexxHocTh 3KCIUlyaTallud CKBa)KUH B IEPUOJ NAAAIOIIEH JOOBIYM 3aBUCUT OT CIIOCOOHOCTH
CKBa)KMHBI HEMPEPBHIBHO BBIHOCUTH >KMJKOCTh € 3a00s. Ha 3Ty cmocoOHOCTh OKa3bIBAIOT BIIMSHUE
re0JI0ro-9KCIUTyaTallMOHHbIE XapaKTepUCTHKH, Harpumep, TiayouHa cnycka HKT u koHCTpyKTHBHBIE
napameTpsl JudTa. TEeXHOIOrMYecKHMM MapaMeTpoM, OIPEACISIONUM CIOCOOHOCTh CKBA)KUHBI
HETPEPHIBHO BBIHOCHUTD JKUAKOCTb, SIBJISICTCS €€ MUHUMAIILHO HEOOXOIUMBIi 1eOuT [5].

W3meHenne neOurta CKBaXKUHBI YAOOHO OIEHMBATh OTHOIIEHHWEM BEIMYMHBI MHUHHMAJIBHO

HeoOxoaumoii ckopoctu raza B HKT k dakruyeckoii mo ypaBHeHHIO (4)
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nebuta. B sTom ciydae TpeOyeTcs MpOBEIACHUE CIENUATBHBIX TEXHHUYECKHUX M TEXHOJOTUYECKUX

W _.
MeponpusaTHii o yranenuto xunkoctu u3 HKT. OtHomenne — " <1 yka3bIBaeT Ha TO, YTO YHEPTUU
@

raza JOCTaTOYHO ISl BBIHOCA >KMAKOCTH Ha JTHEBHYIO MOBEPXHOCTh. KOHTpOIBL 3TOro mapamerpa He
TpeOyeT TpOBEAEHUS KAaKUX-TO CHEIMAIbHBIX OMNepaluid W €ro yAoOHO WCIONb30BaTh MPH
MOHHUTOPHHTE padOThI CKBAKUHBI.

Ha pucynke 4 mpuBeneHbl pe3yibTaThl aHAIU3a ra30BOW CKBAXKUHBI C HCIOJIb30BAaHUEM B

KaueCTBC KPUTCPUA OUCHKHW OTHOICHUA ——
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Pucynok 4. Ismenenue nedurta u ckopoctu raza B HKT



JlanHbie pucyHKa 4 CBHUICTENBCTBYIOT, YTO POCT OTHOIICHUS MHUHUMAIBHO HEOOXOAMMOU
CKOpOCTH ra3a K ()aKTHUECKOW COMPOBOXKIACTCS CHIYKEHHEM JIeONTa CKBAYKUHBI.
BriBoabI
1. OueBuaHO, uTO MpoOiieMe CHWKEHHs MPOJYKTUBHOCTH CKBaXHMH H3-3a HM3MEHEHUS
(GWIBTPALMOHHBIX IIApaMETPOB KOJUIEKTOpa CleAyeT YAENsATb 0co00e BHHUMAaHHE IIyTeM
MOCTOSTHHOTO KOHTPOJISL 32 COCTOSITHUEM MPOAYKTHUBHOIO IUIACTA, T.K. 3TOT (PaKTOP OKa3bIBAET
HanOoJiee 3HAYMTEIBHOE BIUSHHE HA W3MEHEHHE MOOBIBHBIX BO3MOYKHOCTEH CKBa)KMHBI. B
KayecTBE KpPUTEPUEB M OLEHKU S(P(PEKTUBHOCTH pabOThl CKBAXKHUH PALMOHAIBHO
MCIIOJIb30BAaTh CIECAYIOIINE IOKA3aTEIN
- oTHoweHue nnorepsb dHepruu rasa B HKT u macre;
- OTHOIIICHHE MUHUMAIBHO He0OXo Mol ckopoctu raza B HKT k daktuyeckoi.
2. OHepreTuyeckasi OLEHKa pabOThl CKBAYKUH MO3BOJIMT MaKCHUMaJIbHO UCIIOJIb30BaTh JOOBIBHBIE
BO3MO>KHOCTH CKBaXUH M ONITUMU3MPOBATh PEKUMBI IKCILTyaTallud MECTOPOKIEHUI B IEPUO

aaarolleil 100ObIYH.
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