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OCHOBHOH 3a1a4cH TMKBHIALINH SABJIICTCS TMOBBIICHHS OC30MACHOCTH BBIIOJTHUBILIHX CBOC
HA3HAYCHWE CKBAKWH. B mpomecce NMKBHIAIMM CKBAKUH OJHOH W3 TTABHBIX IPOOIEM
SIBILIETCS OOECTICUCHHE TEPMETHYHOCTH KOHCTPYKIMH CKBAKUH. HapyimeHne repMeTnaHOCTH
MOET OBITh BBI3BAHO MHOTHMH IPHIMHAMM. HH3KOH 3(PPESKTHBHOCTBIO IPHMCHICMBIX
TCXHOJIOTHH KPCIUICHWA CKBAKHUH, OTCYTCTBHCM TAMIIOHAYKHBIX MATCPHAJIOB, MO3BOJIIHOIINX
00ecne nTh AMTUTEIbHYIO TEPMETHYHOCTD IIEMEHTA MEKAY KOJOHHAMH M TOPHOH MOPOJIOH;
JacCThIC OMPECCOBKH C-)I(CHJIyaTaL[I/IOHHOﬁ KOJIOHHBI H HICMCHTHBIX MOCTOB, KHCIIOTHBIC
00pabOTKH MPOAYKTHBHOTO TOPH30HTA;, CTAPCHUE IIEMEHTHOTO KAMHS BO BPEMCHH, BIMSHHC
arpecCCHBHOM Cpesl (CCpOBOIOPOaA U T.4.). HeraTHBHOC BIHAHIC HA KPCILICHHC 00CATHBIX
KOJIOHH (Pa3pyLICHHE LIEMEHTA MEXAY KOJIOHHAMHU U FOPHOU MOPOJOH) OKA3bIBAKOT YACThIE
IYCKH CKBAXKMHBI B HKCIDTYAaTALMIO M €€ 3aKPBITHE, HEN30CKHbBIC TIPH JKCIUTyaTarmy. [Ipu
padoTe CKBAa>KHHBI OOCAIHBIC KOJOHHBI IPOTPEBAIOTCS, YTO NMPHBOIUT K TEPMHUUECKOMY
paCIIMPEHUIO KaK IO JUIMHEC KOJIOHH, TaK M B JAMAMETPE, a MPH OCTAHOBKE MPOMCXOTHUT
00paTHOE — OXIAKACHHE WM CY)KCHHC KOJOHH. Kpome 3TOro, HeraTMBHOEC BO3ICHCTBHC
HA KPCIUICHHEC CTBOJA CKBAKWHBI OKA3BIBAIOT BHOPALMOHHOE IIONIC, ITOSIBILSIFOIICECS
Ipu OPOABHKCHHUH TAa30KUAKOCTHOTO IMOTOKA W3 NMPOAYKTHBHOI'O TOPU30HTA K YCTBIO,
CEHCMUYECKOE BO3JCHUCTBHE 3€MHON KOPbI M AHOMAJBHBIC TE€OAUHAMUYCCKHE MPOLIECCHI.
Bce 310 mpuUBOOWT K HAPYMICHHIO LEIOCTHOCTH M PACTPECKUBAHMEO LIEMEHTHOTO KAMHI,
TIOSIBJICHHUIO KAHAJIOB, CIIOCOOCTBYIOMMX (protbTparu Guronnos (Taza, HeTH, BOIBI, PaTIbl)
"3 INIACTOB C AHOMAJBHO BBICOKHM IIIACTOBBIM JABJICHHCM B IUIACTBI C MCHBIIHM
JABJICHUCM. HpI/I OTOM BO3ZHHKAKOT MCKIJIACTOBBIC NCPCTOKHU, MCEKKOJOHHBIC OABJICHUA
¥ MHKPOTPU(OHBI BOKPYT VCThsI CKBA)KHHBL. B JaHHOH CTaThe PacCMaTpPUBACTCS BOIPOC
BIIISTHHSL TEMIICPATYPBI, BIAKHOCTH U IIPHMECEH HAa MPOYHOCTD IUIACTHYHBIX MOPOJ (COMM).
YcTaHoBIIEHA TIPONOPIMOHAIBHAS 3aBHCHMOCTh CKOPOCTH 3aTCKAHMA COJNCH OT Ac(hopMarmu
CTBOJIA CKBXUHBL. PaccMOTpEeHa BO3MOKHOCTh YCOBEPIICHCTBOBAHI TSXHOJIOT Y JIMKBHIALIMA
CKBAKMH 32 CYET NPHMCHCHHS TCPMHYCCKOTO BO3ACHCTBHA HA NPH3A00HHYIO 30HY
B HHTCPBAJIC BBIPC3KH YaCTH 00CATHOH KOJOHHBI (KOJIOHH).

KmoueBnbie cji0Ba: 60KOBOC TOPHOE JABICHHE, TEKYUECTh COJICH, IIACTHMHOCTS MOPOJ,
TCPMHICCKOS BO3ACHCTBHE, MPH3a00HHA 30HA, (PH3HKO-MCXAHHYICCKHC CBOMCTBA, KPUTHUCCKAS
TEMIIEPATYPA, JTUKBUIAIIS CKBAXKUHBI, IIPOTHOCTD, BHIPE3KA 00CATHOH KOJOHHbI

LIQUIDATION OF WELLS BY THERMAL IMPACT
ON THE PLASTIC ROCKS

Skokov Vyacheslav V., Leading Engineer, Ltd "Gazprom Mining Astrakhan" (ITC),
61a Savushkin st., Astrakhan, 414056, Russian Federation, e-mail: vvskokov(@yandex.ru

The main objective of elimination is increase of safety of the wells which executed the
appointment. In the course of elimination of wells of one of the major problems assurance
tightness of a design of wells and space between rock is. Emergence not of tightness can be
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caused by many reasons, including: low efficiency of the applied technologies of fastening
of wells; lack of the bridging materials capable to provide long-term tightness of cement
between columns and rock; frequent pressure testings of an operational column and cement
bridges; Acid treatments of productive horizon;, aging of a cement stone temporally;
influence of hostile environment (hydrogen sulfide, etc.). Negative influence on fastening
of upsetting columns (destruction of cement between columns and rock) is rendered
by frequent start-up of a well in operation and its closing, inevitable at operation. During
the work of well upsetting columns get warm that leads to thermal expansion both
on length of columns, and in the diameter, and at a stop there is the return — cooling and
narrowing of columns. Besides, negative impact on timbering of a well render the constant
vibration field arising at the movement of a gas-liquid stream from productive layer to the
mouth, seismic influence of Earth's crust and abnormal geodynamic processes. All this leads
to deformation and cracking of a cement stone, emergence of the channels promoting
a filtration of fluids (gas, oil, water, a brine) from layers with in layers with smaller pressure.
There are cross-flows, intercolumned pressure and microgriffins round the mouth of a well. In
this article is considered the question of influence of temperature on durability of plastic
breeds (salt). Set a proportional dependence of the rate of salts flowing deformation shaft
wells. The possibility of improving the technology of well abandonment through the use of
thermal effects on the bottom zone in the range of the notch of the casing (columns).

Keywords: lateral mountain pressure, plasticity of breeds, flow salts resistance
borehole walls, thermal impact, bottom zone, physical and mechanical properties, critical
temperature, elimination of wells, strength, cutting the casing

[IpumeHeHnEe U3BECTHOW TEXHONOTMH (OMMUCAHHOW HIDKE) JIUKBHIALIMU CKBa-
JKUH BO3MOYKHO Ha MECTOPOXKICHUAX C COMSHOKYIIOIBHOU CTPYKTYPOU, Pacmoio-
JKCHHOW BBILIC MPOIYKTUBHOI'O TOPHU30HTA. B CKBaXKHHE, NMEIOLIEH MEKILIACTO-
BBIC TMIEPETOKH WITH MOAJICKAIICH THKBUIALMHA ¢ HCTOYHHKOM MEXKOJIOHHOTO JaB-
JICHUS, BBIIONHACTCS AUATHOCTUKA TEXHUYICCKOTO COCTOSHUS OOBEKTA, W BBISBILI-
IOTCSl BCE TOTCHIIUABHEIC UCTOUHHKH MEKKOJIOHHBIX TIEPETOKOB M MEKKOTOHHBIX
JIaBJICHUH B €€ pa3pese.

Hanee B pa3zpese BBIBIIOTCA HHTEPBANbI INIACTHYHBIX MOPOJ (CONCH, MEXKCO-
JICBBIX TVIMHBI) [0 3HAYCHHIO M3MEHEHHS OOKOBOTO TOPHOTO JABJICHHMS, ACHCTBYIO-
LICrO B YCIOBHSX CHIDKCHHOTO THAPOCTATHUECKOTO JABJICHUS B 3aKOIOHHOM MPO-
CTPAHCTBE N0 CKOPOCTH MPOAOIBHBIX M MONEPCUYHBIX BOTH aKYCTHUECKOTO KapoTa-
’ka. MOTYT HUCIIONMB30BATHCS TAKKE BBISBICHHBIC B IpoLecce OVPEHHS HHTCPBAIIBL
IJIACTHUYHBIX [TOPOJ (TEKYYECTH CONK) MO AaHHBIM AchopManuu (Cy:KeHHsI) CTBOJA
CKBJKUHBI TPH MPOBEACHUH TeOQH3NUESCKUX UCCIEIOBAHUN H COMOCTABICHUH JHa-
METPOB MEKAY NIEPBBIM H KOHTPOIBHBIM 3aMepaMu (pu ux nposeacHun). Kocsen-
HBIM MPU3HAKOM IIACTHYHOH Je(OPMALIIH SIBISCTCS MOBBILICHUEC COACPKAHUS CO-
JeH MarHus B KaMEHHOU coiu. Takue comu 00IafaroT MOBBIIICHHOH TEKYYECTHIO.
[NoBbIIcHHOE COmEpIKaHUE COTICH MarHus MOXKET OBITh BRLIBJICHO B Iporiecce Oype-
HUSL, IyTEM KOHTPOIISL COACPKAHMS HOHOB Maraust B (punbTpare OypoBOro pacTBopa.
VYBenuueHHUEe COACPIKAHUSI UOHOB MarHus B (HIbTpaTe OYPOBOTO PAaCTBOPA CBUIC-
TENBCTBYET O IMOBBIIIICHUH COASPIKaHMs COJICH MarHns B KaMeHHOH comu [4, 7, 14].

B nHenmocpeactBeHHON ONMM30CTH K NMPOAYKTUBHOMY TOPH30HTY B BBILIC3AJIC-
TarOIUX MIACTHYHBIX MOPOAAX (COMAX, MEKCOICBBIX [NIMHAX), JUTS CO3OAHUS €CTC-
CTBCHHOU (IIIONAOYIIOPHOH MOKPHILIKH, OOCCIICUNBACTCS CBA3b 3aKOJIOHHOTO H
KOJIOHHOT'O MPOCTPAHCTB CKBAXKHHBI MyTeM BhIpe3ku mHTepBana (10-12 m) obca-
JKCHHOW YacCTH CTBOIIA CKBRXHHBL. [ 3TOW IenH HNPUMEHSIOTCS PEXKYIUE YCT-
porictBa mmu ¢pesrsl. MHTEpBan BHIPE3KH CTBOMA CKBAXKHHBI PACIINPSIOT A0 KO-
PCHHBIX MOPOJ M YIAISIOT UMCIOIUICS LIECMEHTHBIH KaMEHb.
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B nambHeliem 00eCieurBaiOT TCUCHHUE MIACTHYHBIX TIOPO B KOIOHHOE IMPOCTPaH-
CTBO CKBZKUHBI TIOCPEICTBOM TOHIDKEHHS THAPOCTATHYECKOTO JABIICHUS B CKBLKHUHE.

HexocratkoM npuMeHseMOH TEXHOIOTHH ABISACTCS OIPAHHYCHHE IO YCIOBH-
AM TPUMCHCHHS. Y CJIOBHEM, HHULHHMPYIONM MPOLECC 3aTCKAHUSA COTH B CKBa-
JKUHY, SBISIETCH CO3JAHHE NCIPECCHU UEPE3 MOHMKEHHUE THAPOCTATHICCKOTO JaB-
JeHus Ha maacT. [loaroMy MOHIKEHHE THIPOCTATHYCCKOTO JABJICHUS MOXKET IPO-
H3BOIUTHCA IO ONMPEACICHHOTO OC30MACHOT0 YPOBHS, HIXKE KOTOPOTO MPOHUCXOIUT
cMiTHE 00CaTHON KOIOHHBI (KOJIOHH) CKBAYKUHBI,

Teky4uecTs MIACTHYHBIX MOPOA 3aBUCUT OT CICAYIOINX OOBCKTUBHBIX (haKTOPOB:

® 3HAYWTCIIbHAS BETUYMHA FOPHOTO JABICHUS, 0OYCIOBICHHAS OOMBINON TIy-
OUHOI 3aJICTaHuUs CONCHOCHBIX MOPOJ M MPOSBICHHEM COMSTHOH TEKTOHUKH;

® BEICOKAS IUIACTOBAS TEMIICPATYPA, CIOCOOCTBYIOIIAS CHIKCHHUIO CTATHYC-
CKOU MPOYHOCTH COJIEU U YBEIHUCHUI) UX TCKYUECTH.

C uenpr0 COBEPIICHCTBOBAHHS BBIIICONMUCAHHOW TEXHOIOTMH JIMKBUAALIH
CKB2KHH, NPEJIAracTcsd JOMOTHUTEIBHO MPOBOAUTE TEPMHUCCKOE BO3ACHCTBUE HA
MpHU3a00HHYIO 30HY (ITACTHYECKHUE TOPOABI) B HHTEPBAJIC BBHIPE3KU 00CATHOH KO-
JOHHBI (KOJIOHH).

OnBITHEIM IYTEM VCTAHOBJICHO, YTO HA YCTOMYHBOCTh IUIACTUYHBIX TOPOX
0O0JBIIOS BIMSHUC OKA3BIBACT MJIACTOBASI KPUTHYECKas Temmeparypa (tadm.) [2].
N3 sToro cneayer, 4To Npu BO3ACHCTBHH KPUTHUCCKOH TEMIIEPATYPBI COITA YTPAUH-
BAaIOT CBOIO MPOYHOCTh. Eciu nmnacroBas TeMmneparypa NpeBhIIIACT KPUTHUCCKYIO, &
HANPSUKCHUS, ACHCTBYIOLIME B MACCHBE CONICHOCHOM TOMIIE, OOMBIIE CTATHICCKON
MPOYHOCTH CONH, BO3MOYKHO, TCUCHHE CONCH.

Tabmuua
Kpurnteckne teMuepaTypbI COJIEHOCHBIX OTJI0KCHIIA
HanmMeHoBaHHe coJIH IlnoTHOCTH, KT / oM’ KpHTquCKaf)[CT eMnepatypa,
Tanur NaCl 2130-2150 200
Cupeuaut KCl1 1980 150
bumodur MgCl - 6 H,O 1560 110
Kusepur MgSO, - H,O 2570 45

VYceranosnerno [2, 8-11], uTo Mexay mpexenoM TEKY4ECTH H IPOTHOCTH Ka-
MEHHOH COJIH B YCIOBHAX OJHOOCHOTO CXKaTHA CYIIECTBYET ONPEACICHHAs CBA3b!
o, = (0,25 - 0,35) o, m1s TemnepaTypsl, (1)
o, = (0,32 - 0,36) o, A5 BAAKHOCTH, 2)
TA€ Gy — MPEAE TEKYUIECTH, G, — POTHOCTh Ha OAHOOCHOE C)KATHE.

Ha ocnHoBe unccnemoBaHmii, mpeacTaBiICHHBIX B MoHorpaduu "YmpasicHue
MPOSIBJICHUSAMH TOPHOTO JABJICHHUS IMPH CTPOUTEIBCTBE HEPTAHBIX U Ta30BbIX
ckBakuH"[ 15] BBISIBICHO, UTO MPHU TSPMHUUSCKOM BO3ACHCTBUHU HA TIACTHYHBIC 10-
poabl (COMHM) CKOPOCTh 3aTCKAHHUS YBEIMYHTCSA NPONOPLMOHAIBHO YBEIHUCHHIO
gedopManus CTBONA CKBAKUHBI. JlaHHBIC 3KCIEPUMEHTATIBHBIX HCCICAOBAHUI
BIIMSAHHUS TEMIIEPATYPHI HA MPOYHOCTE COJM MPUBEACHBI HA PHCYHKE.

Ha ocnoanun uccnenopanuii A.®. Modde BHIABICHO, YTO ¢ MOBBILICHUEM
temmepatypsi oT 20 10 150 “C yBeIMUMBAOTCS MPOUHOCTD U MIACTUYHOCTb COTTH.
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Puc. 3aBucumocTs mpouHocTd (kpuBas 1) u nedopmarmu (kpusast 2)
JI0 paspyllcHUA 00pa31oB KAMEHHOH COJIH OT TEMIICPATyPhI

Kaxk BuanHO u3 muarpaMmel, npu Bo3aeHCTBHH TeMiepatypoit >150 °C, npou-
HOCTbh KAMCHHOU COH OBICTPO CHIKACTCA, B CIACACTBHH YCTO MIACTHUCCKHE CBOMH-
cTBa coau HenpepeiBHO yiayuinaroTes. [lo nanaeim b.B. baiigroka (1963), yeenu-
yeHue temneparypel 10 300 °C mpUBOAUT K YMEHBLICHUIO IMPOYHOCTH KAMCHHOU
comu B 7 paz [1, 3].

B xoac uccacnosanuii, nposeacuupix B.C. BOHTCHKO BBISBICHO, YTO TIPH-
MECh [JIMHBI CHIDKACT MPOYHOCTh KAMEHHOH conmu (ranura). DKCICpPHUMEHTAIbHbI-
MH UCCICIOBAHUSIMH YCTaHOBICHO [2, 5, 7, 12, 13,], uro mpumecu riauubl 10 6 %
CHIKAIOT TIPOYHOCTh KAMEHHOM cou mpuMepHo B 1,5 paza. [Ipuuem ¢ ysennueHu-
eM COJCPIKAHHS MPUMECH CKOPOCTh TCKYUCCTH MOPOABI PACTET. ITO OOBICHACTCS
VIVUIICHUEM Mporecca A¢HOPMHUPOBAHUS MO IIOCKOCTAM CKONBXCHHS 32 CUCT
«cMasbpBaOMEro» 3¢ ¢eKTa BIKHOH TIIHHBL.

Jannbie nccneaoBaHUS CBUAETENBCTBYET O TOM, UTO IMPH JOMOJHUTEILHOM
TCPMHYECKOM BO3ACHCTBHUE HA IUIACTHYHBIC TOPHBIC MOPOAB! (IIPH HATUYMU TPH-
MeceHd TTTHHBI B KAMCHHOM COJTM U YBEIHMUCHUS €€ BIKHOCTH) BO3MOXKHO JOCTHYb
VCKOPEHHS MPOLIEcca MO CO3AAHHI0 SCTECTBCHHON (IIOMAOYMOPHOH MOKPBILIKH.
JxoHOMHUCCKHHA 3(]PPEeKT OT MPUMEHEHHS TEPMUUCCKOTO BO3ACHCTBHUS HA HpHU3a-
OOHHYIO 30HY 3aKIHOYACTCSA B COKPAIICHHH 3aTPAT U BPEMCHH HA MPOBCICHHUE pa-
00T MO TUKBUAALTUH CKBAKHH.
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B manmo# paboTe paccMOTPEHBI CYIIHOCTD H IPHYHHBI CHIDKCHHS ICOMTA SKCIUTYATALIMOHHBIX
CKBAYKUH, BOSHUKAIOIICTO B TIPOICCCE PA3pabOTKH HE(DTIHBIX M TA30BBIX MECTOPOKACHIHA. OMHOM
W3 TPHYMH CHIDKCHHS JcOMTa HC(TIHBIX M TA30BBIX CKBAKHH SBISCTCH  YXY/IIICHHC
MPOHHMIIACMOCTH B TPH3A0OMHOH 30HC MPONYKTHBHOIO IUIACTA. IIPHBCOCH M TCOPCTHUYCCKH
00OCHOBAH METOJ BOJHOBOTO BO3ICHCTBHS HA TPH3A00MHYIO 30HY B ICIAX VAVUIICHHSI €
KOJUICKTOPCKHX CBOMCTB. B OCHOBE JAHHOTO METONA JICHKUT CO3IAHHEC HA 3a00¢ CKBAYKHHBI
BOSMYIICHHM CPSOBI 3a CYCT VOPYTHX BOJH. [IpH BOIHOBOM BO3ACHCTBHH IPOHMCXOIHT
cremyromee. Bo-miepBbIx, HaOMrOmAeTC Ae(opMarid CTCHOK KAMALIIPOB, KOTOPpas MPHBOIUT K
3HAYUTCTIFHOMY YCKOPCHHIO TeucHus (DIOWTA. BO-BTOPBIX, AKYCTHYCCKHE MOTOKH BBI3BIBAFOT
HHTCHCHBHOC MTEPEMCEIIMBAHUC, BHIPABHUBAHUC TEMITCPATYPHI H HHTCHCH(DHKAIHEO KOHBCKTHBHOM
mu(py3u B cpedc, UTO IPHBOOMT K YMCHBIICHHIO BI3KOCTH pacteopa. Kpome Toro,
CYIICCTBECHHYIO POJb HTPAIOT KABUTAITHOHHBIC SIBJICHHS B AKYCTHUCCKOM TMOJIC, KOTOPBIC TAKKS
MPHBOIAT K YBEIMUCHHIO CKOPOCTH (DHIBTPALMK PAcTBOPA. B CTaThe CONCPIKHUTCS ONMHCAHKC
HEOOXOMMOTO T MPOBCACHHA BO3ACHCTBHA OOOPYIOBAHHSA, CXEMBI MOHTAYKA TEHEPATOpa
CHITOBBIX BOJTH HA YCThE CKBAYKHHBI, 4 TAKKS CaMa TCXHOIOTHS MPOBEICHHS BOJTHOBOU 00PaOOTKH.
TIpeacrapicHb! (DIBHYCCKHE OCHOBBI METOA M PE3YIIBTATHI BOZACHCTBHS AKYCTHICCKOTO O HA
OKOIOCKBAKHHHYIO 30HY KOJICKTOPA, TICPSUCHD JAHHBIX, HCOOXOTMMBIX 7151 IPOBSICHHS PacieTa
ONITHMAJIFHOTO POKAMA BO3ICHCTBHA, OMPCIACIICHHS YCIOBHA BO3HHKHOBCHHA 3((eKTa H €ro
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