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1. Mogoenun cTBona CKBaXXUHbI
2. Moaenu ckBa*kuHbI



Tema Nel. Mogenu cTBorna CKBa*XUHbI

1.1. IloctosgsHHOE BIUSIHUC CTBOJIA CKBAKUHBI

[TocTosiHHOE 3HAYEHHWE BIMSHUS CTBOJA CKBAKUHBI MPEANOJAracT, 4YTo
Pa3HOCTh MEXAy JeOUTOM B HHTEpPBAJIC MPUTOKA W JEOMTOM HA YCThe
POTIOPIMOHAIEHA CKOPOCTH U3MECHEHUS TaBJICHUS

Lug-Lug plot

C=1 bbl/psi




1.1. IlepemeHHOE BIHMSHUE CTBOJIA CKBAXKUHBI

. Log-Log plot




Ha nepemeHnHOe BNUsSIHUE CTBOJIA CKBAKUHBI JEUCTBYIOT U APYTUE YCIOBUS:
 [laneHne ypoBHS XUAKOCTH B HArHeTareNbHOM CKBaxuHbl BO Bpems KIIJI
(yBenuuenue BCC);

« M3MeHeHne auamerpa B KOMIIOHOBKE 3aKaHYMBAHUS CKBAXXMHBI MPU MOBBIIICHUH
WY NaJCHUU YPOBHS HUAKOCTH,

o Ilepepacnpenenecaue da3 B MHOrOpa3HON JO0OBIBAIOIIEN CKBAXKHUHE,

HekoTopbie aHanuTHUECKHe (POPMYIMPOBKH MEPEMEHHOTO BIIUSHHS CTBOJIA MOKHO
MHTErPUPOBATh B AHAIUTHYECKHE M JaKe YUCIEHHble Mojaenu. J[Be HamOonee
nomyJsipabie popmynuposku ganu Hegeman u Fair.



Tema Nel. Moaenu cTBOJIa CKBAKUHBI

1.1. BeprukanbHasd CKBa:KHWHA, COBEPILIEHHAS M0 CTENEHU BCKPBITUA

[TocTostHHBIN CKUH->PdEKT

CaMou TIPOCTOM MOJACIBIO SABJISCTCA BEPTHKAIBHAS CKBAXKWHA, COBEPIICHHAS
IO CTEIIEHHW BCKPHITHA NPOIYKTHBHOTO HHTEPBAJIA TJIACTa-KOJJIEKTOpa. DTa MOJIENb B
MIPOTPAMMHOM KOMIUIEKCE «Saphirny HOCHT Ha3BaHHUE MOJEIIH «O00BEM CTBOJIA M CKHH-
daddekr». Tak Kak UIMEHHO 3TH JBa (PAaKTOpa OKA3BIBAIOT BIUSHHSI HA KPUBHIC B
ounorapu()MUIECKUX KOOPAUHATAX JJIsI TAKMX CKBAXKHH.
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CxuH-3()eKT, 3aBUCAIIUN OT Je0uTa

B BBICOKOmEOUTHBIX CKBaXXMHAX, BO3MOXKHO JOCTH)KEHHE 3HAUHTEILHBIX
CKOPOCTEN IMPUTOKA, @ B HEKOTOPBIX CIIydasX TeUeHHe CTAaHOBHUTCS TypOyJIeHTHhIM. B
TakuX cliydasx 3akoH Jlapcu Hapymaercsa. s Takux ciaydaeB CKUH-2(P¢PEKT MOKET
3aBUCETh OT AeOuTa.

Jlis Toro 4toOBI OLIEHUTH 3aBUCHUMOCThH OT JAeOuTa, HY>KHO HAWUTU CKHH MJIs
HECKOJILKMX JeOnTOB. TEeXHOJIOTHMsS TaKuX HCCIENOBAHUM BKIIIOUAeT B ceds
Heckosbko KB/l mocne passueix mepuogoB noOsiuu. lIpouHTepnpeTupoBaB Takue
HCCJIEOBAHMS MBI ONPENESINM HECKOJIBKO 3HAYEHUHM CKUH-(AKTOPa, N3MEHSIOIIHICS
TOCJIe KaXKAOTO PEeXXUMa IKCILTyaTall|H.



| History plot

-

Model with rate dependent skin |

Log-Log plot

Skin and rate increasing




CKUH, 3aBUCSIIHI OT BpEMEHHU.

Ecmi wuHTEpBan IIpUTOKA CKBEXWHBI B MEPUOJ OKCILTyaTallMd HaYWHACT
W3MEHSTh CBOM CKMH, T.€. OUHMILNACTCS WJIM HA00OPOT 3arps3HAThCI TO CKHUH-(PAKTOp
3aBUCUT OT BPEMEHH.

1 atney plat Prosnure |pute] Com Rate (M) o Tome (M ])




1.1. CksaxxuHa ¢ TpemuHo I P11I.
Jlns yydimeHus TMPOAYKTHBHOCTH CKBaKMHBI CYIIECTBYIOT JBa OCHOBHBIX
BHUa BO3JAEHUCTBUA: KMCJIOTHas oOpadoTka u I'PII.

[ 'mapopaspbiB Tpelyer 3aKaYKy KUAJKOCTH IIPOTHB BBICOKOTO
TUAPOJUHAMHAYECKOTO COIIPOTHUBJIEHUS, YTOObI 3a00HWHOE JIABJIEHHUE IIPEBBICUIIO
IpaJMeHT Tyjipopa3pbiBa Iiacta. Orniepaidsd Tak K€ OrpaHAYeHa MaKCHUMAaJIbHBIM
JIaBJICHWEM, Ha KOTOpO€ paccudTaHa IMoJBecka 3akaHuuBaHusa. C HayvajioM
oOpazoBaHHMsl TPEIIMHBLI TJIaBHOE - MOJJEPKHUBATh BBICOKOE 3a00MHOE TaBJICHHS
IIyTEeM 3aKauKh Ha BBICOKOW CKOPOCTH, UTOOBI paclpoCTpaHEHHE TPEIIHUHBI IO B
HarpaBJIeHUH, 0OpaTHOM IIPUCTBOJILHOM YacTH CKBakHMHBI. Bo Bpems 1 PII B cocras
*KHAJIKOCTH pa3pbiBa BBOJUTCS PACKIMHUBAIOIIMN HAMMOJIHUTEb (KIIPOMIAHTY ), TAKOM
KaK TIIeCOK WM KepaMHUYeCKHe IIapuKkh, 4YToObl B CJIydae BbINAJCHUS
PacKJMHUBAIOIIETO areHTa MMOBEPXHOCTH HWCKYCCTBEHHBIX TPEIIHUH OCTaBAINCH
OTKPBITHIMH.

CorylacHO MeXaHMKe TOPHBIX IMOPOJI, TPEIIMHA BCerja UMEET CUMMETPUUYHYIO
«JIBYKPBLIYIO» TeoMeTpuueckyio ¢dopmy. HMcxomaHoe AomyieHHe B HCCIeI0BaHUU
CKBOXMHBI O TOM, UTO KpPbUIbSl TPEIIWHBI IPEJCTaBISIOT COOOM JBa HjlealIbHbIX
MIPSIMOYTOJILHUKA, SIBJSIETCS YPEe3MEPHBIM JIOMYIIICHHUEM.






CymecTByeT aBE€ MOJECIIM TPEUIMHBI. C BBICOKOM WA OECKOHEYHO BBICOKOM
YACTBHOW TMPOBOAWUMOCTHIO (HYJNEBBIM JTHHAMHYECKHUM TIEPEeNagoM HaBIICHUS) U
KOHEYHOW YJICTbHOM MPOBOAUMOCTBIO. [Ipr BBICOKOU yZ€NbHOM MPOBOAUMOCTH MBI
MPUHAMAEM, YTO AWUHAMWYECKOE TIAJICHUE MABJICHUE BHYTPH TPEIIUHBI SABIACTCA
HUYTOXKHO MajbIM. B ciydae HU3KOM yJAEIbHOW ONPOBOAWMOCTH MBI MOJICTAPYET B
mpeaenax TPEIUHBI TTHE30TTPOBOAHOCTD (JIBMIKEHHE ).

Log-Log plot




[TloBegeHmne Ha rpadumke

Ha rpaduke B OunorapupMuueckux KoopauHatax B oTcy Tcteuu nepuoga BCC
IIEPBBIM PEKHUMOM MOTOKA OyZeT JUHEMHOE TeUSHHE MO OCH TPEIIHHEI,
OQHOBPEMEHHO OyJIeT IMPOUCXOUTh JTUHENHBIN MPUTOKA IO MPSMBIM YTJIOM K
TpemuHe (JaHHBIN IPUTOK MOXKET UMETh JIBa BUja: 1. AMIUTUTY1a MPUTOKA
HU3MeHseTCs 1o JutiHe TpenuHbl;, 2. He usMmensercs). D1o pexxuM OWITMHEHHOTO
MOTOKA, IJie JJMHEHMHBIN MOTOKA HUAET 10 IBYM OCsM. Pexkum OMIMHEMHOro rmoTokKa
OOBIYHO BO3HHMKAET HA CaMOM paHHEM JTarle BpeMeHH, U 3amMeTeH He Bceraa. O
BBIpA)KAeT ATAIl BpEMEHU, KOTJa UMEET MECTO 3HAUUTEJILHO € MaJICHUE TaBJISHUS T10
TPEIIUHE, U B PEAJTbHOCTH 3TO OUE€Hb KOPOTKHUM CPOK.



1.1. CxkBaxuHa ¢ YaCTUYHBIM BCKPBITUEM.

[laHHasa moaernb ucxoauT N3 JONYLWEeHNS, YTO CKBaXKMHA SKCNSTyaTUpyeTCs 13
nepgopmnpoBaHHOIo NHTepBarsa, UMeLLEro MeHbLUMA pasmMep, YeM ApPEeHnpyemMbln MHTepBarn.
B Teopun, nocne BCC, HavanbHbIN OTKIIMK MOXET ObITb paguarnbHbiM B NepdopupoBaHHOM
NHTepBarie CKBaXXMHbl. ATO AacCT BO3MOXXHOCTb ONpeaennTb rmaponpoBOAHOCTL B
Npu3abonHON YacTu CKBaXKUHbl. Ha npakTuke gaHHbIA PeXUM NOTOKa YacTo MackupyeTcd
obbemom cTBona. Bropeim pexxumom 6yaet cpepundecknin nnm nonycdepuyeckuim NnpuTtok n Ha
npousBogHon bypas kpmBaga 6yaeT ¢ ykroHom -0,5. M nocnegHnm pexxumom noTtoka dyaet
paguvarnbHbIi, Korga curHan onaeT yxe 40 KPOBn 1 No4OLWBbI nacTa.




Log-Log plot

kv/r=0.1




1.1. T'opu3oHTaIbHBIE CKBAKUHBI.




Log-Log plot

Final IARF

Linear flow

Initial radial flow
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1.1. HaknoHHO-HaIIpaBICHHBIEC CKBAKUHBI

Log-Log plot
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