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Annomayusn. TloctaHoBKa 3a1auu (aKTyaJbHOCTH pPadoThbl). /loObYa ypaHa METOJOM CKBKHHHOTO I10JI3EMHOTO
BBILIEIaYMBaHKS TPEOYyeT MPUMEHEHHUSI NOJIMMEPHBIX 00CaIHBIX TPYO, CPOK IKCIUTyaTallkk KOTOPBIX ONpenaesseT 3¢-
(DEeKTHBHOCTb TEXHOJIOI'MYECKUX CKBaXXMH. BbIcokasi croumMocTh coopyxeHus: ckBaxxuH (40—70% oT cToMMocTH 100bI-
TOTO ypaHa) AejaeT BHIOOp MX KOHCTPYKIMH KPUTHYECKH BaxKHBIM. OJTHAKO MOJIMMEpPHBIE TPYOBI MOJBEPIKEHBI YCKO-
PEHHOMY CTapeHUIO M NMEIOT BBICOKHH KO3 (UIIMEHT THHEHHOTO pacINpEeHHs, YTO BBI3BIBAET PUCKU UX Pa3pyIICHHUS.
Iean padorsl. O60cHOBaHNE (HAKTOPOB, BAMAIONIMX HAa HAJEKHOCTh U JIOJITOBEYHOCTHh HOJIMMEPHBIX 00CaTHBIX TPYO,
MIPUMEHSACMBIX TP COOPYKCHUH TEXHOJOTHUECKUX CKBa)KUH IJISI JOOBIUM ypaHAa METOAOM CKBaKHHHOTO ITOJ3€MHOTO
BBIIIETAYNBAHNSA, ¥ pa3paboTKa PEeKOMEHAAIMN 10 MHUHUMHU3AIMN PUCKOB MX Pa3pylleHMs Al oOecriedueHus Oe3aBa-
PHIHHOM 3KCIUTyaTallii CKBRXUH B TEUEHUE MTPOEKTHOTO cpoka. Mcmoap3yemble MeToabl. [IpoBenen anann3 GpakTopos,
BIIMSIIOIINX Ha HAJEKHOCTh MTOJMMEPHBIX TPYO: yCIOBUS XpaHEHUs, KOJIbLEBOE HAIPSHKEHUE B CTEHKE TPYObI, BEI3BaH-
HOE€ THAPABJINYECKUM [aBICHUEM, 3aMep3aHHEM BOJBI B 3aKOJIOHHOM IIPOCTPAHCTBE M HCIIOJIB30BAaHHEM PaCIIUPSIO-
LIMXCSl TAMIIOHAXHBIX MaTepuanoB. OrnpesieneHsl Kiaccu(uKaluy Harpy30K U BUJOB pa3pylleHuil TpyO 1 3aBUCUMOCTh
UX JUINTEJIbHOW MPOYHOCTH OT BPEMEHHU XpaHeHus u dkciuryatanui. HoBuzHa. OnperneneH KoMIUieKe (pakTopoB, BIIH-
SIOUIMX HAa HAJEKHOCTh M JIOJITOBEYHOCTh 00CAIHBIX TPYO JJIs CKBaKWHHOTO MOJ3EMHOTO BBIIIEIAYMBAHMS, & TAKXKE
YCTAQHOBJICHBI 3aBUCUMOCTH HUX JUIMTENFHON MPOYHOCTH OT HPOJOKUTEIBHOCTH CPOKA OTAETBHBIX 3TANOB MPOU3BO-
CTBEHHOTO IIMKJIa. Pe3yabTaThl. YCTaHOBIEHO, YTO KOJIBIIEBOE HAMPSHKEHUE B TPyOax CHIDKAeTCS CO BpEMEHEM, a JIJIH-
TEJIFHOE XpaHEeHHUe (CBBIIIE 6 MECSIEB Ha OTKPBITHIX IUIOMIA/IKAX) CYIIECTBEHHO YXYIIIACT UX MPOYHOCT. [IpnuBeneHs!
NIPUMEpPBI Pa3pyIIEHUH: BEPTUKAIbHbIE TPEIIMHBI, BEIKOJIBI M CMATHE TPYO IO JeHCTBHEM BHEIIHHMX Harpy3ok. IToka-
3aHO, YTO COOJIIOIEHHE yCIIOBUs (KOJIBIIEBOE HANPSDKEHHUE < JUTUTENbHAsE IPOYHOCTH) TapaHTHPYET Oe3aBapHitHYIO 3KC-
IUTyaTalnio CKBaXXKWH B TEUEHHE MPOEKTHOTo cpoka. [IpakTHyeckass 3HAYMMOCTD. Y CTaHOBJIEHO, YTO JUIsi obecrede-
HUSI Ha/I©KHOCTH CKBXKUH HEOOXOJMMO NPUMEHSATH TPYOBl, COOTBETCTBYIOIINE CTaHJapTaM, C KOHTPOJIEM MX KauecTBa
Yyepe3 aTTeCTOBAHHbIE J1a00PaTOPUH.

Knrwouesvie cnoga: TeXHOIOTHYECKHE CKBAXHUHBI, TIOJIMMEPHBIE 00CaHBIE TPYOBI, KOJIBIEBasl IPOYHOCTH OIUMEPHBIX
MaTepHaJiOB, CPOKH XPAaHEHHWS W IKCIDIyaTallMH IIOJMMEPHBIX TPYO, pacdeT KOHCTPYKIUH CKBAXKHH, KPHUTHYECKOE
HampsKeHNE, CKBKWHHOE BBIIENaYNBAHNE ypaHa, HEIUTACTH(GUIMPOBAHHBIA MOIMBUHIIXIOPH, HAPYIIECHHUS IeTI0CT-
HOCTH 9KCIUTyaTallMOHHOW KOJIOHHBI, yBEeTIHUYeHHE 0€3aBapuilHOTO CpOKa pabOTH CKBAKUH
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INFLUENCE OF TIME FACTOR ON FAILURE-FREE SERVICE LIFE
OF TECHNOLOGICAL WELLS OF IN-SITU URANIUM LEACHING
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Abstract. Problem statement (Relevance). Uranium mining by in-situ leaching (ISL) requires the use of polymer cas-
ing pipes, the service life of which determines the efficiency of technological wells. The high cost of well construction
(40-70% of the cost of extracted uranium) makes the choice of their design critical. However, polymer pipes are subject
to accelerated aging and have a high coefficient of linear expansion, which causes risks of their destruction. Objectives.
To substantiate the factors influencing the reliability and durability of polymer casing pipes used in the construction of
technological wells for uranium mining by in-situ leaching, and to develop recommendations to minimize the risks of
their destruction to ensure trouble-free operation of wells during the design period. Methods Applied. The factors in-
fluencing the reliability of polymer pipes were analyzed: storage conditions, annular stress in the pipe wall caused by
hydraulic pressure, freezing of water in the borehole space and use of expanding plugging materials. Classification of
loads and types of pipe failures and dependence of their long-term strength on the time of storage and operation are de-
termined. Originality. The complex of factors influencing reliability and durability of casing pipes for downhole in-situ
leaching is determined, and also dependences of their long-term durability on duration of time of separate stages of pro-
duction cycle are established. Results. It is established that the annular stress in pipes decreases with time, and long-
term storage (more than 6 months at open sites) significantly deteriorates their strength. Examples of failures are given:
vertical cracks, punctures and buckling of pipes under the action of external loads. It is shown that observance of the
condition (annular stress < long-term strength) guarantees accident-free operation of wells during the design period.
Practical Relevance. We have established that in order to ensure the reliability of wells it is necessary to use pipes that
comply with standards, with control of their quality through certified laboratories.

Keywords: technological wells, polymer casing pipes, annular strength of polymer materials, storage and operation
terms of polymer pipes, well design calculation, critical stress, in-situ uranium leaching, unplasticized PVC, integrity
violations of the production string, increase of accident-free operation term of wells
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MECTOPOXKICHUH, PACTIONIOKEHHBIX B KPHOJIHUTO30HE, ObI-
11 0003HaUeHBI B IMyOnuKanmsx [7, 8].

BBeaenue

Jo0Obua ypaHa METOJOM CKBaKHHHOTO ITOJI3€MHOTO
BemmenaunBanus (CIIB) pactBopamu kucimot TpeOyer
MIPUMEHEHHS TOJIMMEPHBIX 00CaTHBIX TPYO ISl 000pyIO0-
BaHMS UMM TEXHOJIOTUYECKUX CKBaXkuH [1, 2]. TexHomnoru-
YEeCKHEe CKBAXKMHBI BEITIONHIIOT POJb JOOBIYHBIX BEIpa0o-
TOK: 110 HarHETAaTeJIbHBIM — B TIPOJIyKTHUBHBIN BOJIOHOCHBIN
TOPH30HT TOJAIOT BBINIeNaunBatontue pactBopsl (BP), a
10 OTKaYHbIM — Ha MOBEPXHOCTh M3BJIEKAIOT IIPOYKTHB-
uele pactBopsl (IIP), comeprkamiie pacTBOPEHHBIN METaIT
[3, 4]. B 3aBuCHMOCTH OT TOPHO-T€OJIOTHYECKUX YCIOBUHA

MaTepnanm U METOAbI UCCJICJOBAHUA

[Mpennaraemas Kk peanu3ald KOHCTPYKIHS CKBaXKHU-
Hbl JIOJDKHA oOecreuuBaTh ee Oe3aBapuilHyr0 paboTy
BIUIOTh /IO OKOHYAHHs CPOKa JKCIUIyaTallid, BKIIFOYas
NEpHO/l  BBHINOJHEHUSI PEMOHTHO-BOCCTaHOBUTEIBHBIX
pabot (PBP), HeoOXoanMBIX Ul MOJ/IEpKAaHUS €€ Tpo-
eKkTHOW (TuiaHoBO#) mpowmsBoautensHOCcTH [1, 9]. Ilpm
9TOM CIIelyeT YYUTBIBaTh, YTO I (POPMHUPOBAHMS DKC-
IUTyaTallMOHHOM KOJIOHHBI HCIOJB3YIOT IOJIMMEPHBIE

KOHKPETHOTO MECTOPOXKJICHUSI CTOMMOCTh paboT Mo co-
opyxeHHuIo ckBaxuH cocrapisier oT 40 no 70% ot cTou-
MOCTH J0OBITOrO ypaHa [5, 6]. B cBs3u ¢ 3TM BBIOOp KOH-
CTPYKLIUH CKB&KUHBI SBJIAETCA BECbMa OTBETCTBEHHBIM
MOMEHTOM, ONPEEIISIOINM NIEPUO]] €€ IKCILTyaTal|H.
Oco0eHHOCTH YCIIOBHH MPUMEHEHUS Pa3INYHBIX BH-
JI0B 00ca HbIX TPYO /1t 000pYyAOBaHMUS CTBOJIA TEXHOJIO-
ruueckoil ckBaxuHbl CIIB-ypana, Bkimodas ycioBust

www.vestnik.magtu.ru

obcagabie TPYOBI, KOTOPBIE TI0 CPABHEHUIO C METaJLTHIe-
CKUMH TpyOaMH HMEIOT BBICOKYIO CKOPOCTH CTapEHHS
(puc. 1). Kpome Toro, oM 001a1ar0T GONBIIAM KO3PQH-
[UCHTOM JIMHEWHOTO PACIIMPEHHS 0. 10 CPABHEHHUIO C
HCIIOJIb3YEMBIMH  MaTepHaJaMH THAPOU3OIISALUU  3aKO-
JIOHHOTO TPOCTPAHCTBa (IIEMEHTHBIM pacTBOpoM). Tax,
Hanpumep, st HIIBX o = 0,00006 en./°C, a misa me-
menTHoro kamust oo = 0,00001 ex./°C.
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OcCHOBHBIMH (DaKTOpaMH, ONPENEISIOIUMI HAEK-
HOCTh OKCIUTyaTallMOHHOW KOJIOHHBI IOJMMEpPHBIX 00-
CalHBIX TPYO, SABISAIOTCA YCIOBHA M UINTEIBHOCTH HX
XpaHEeHHs], a TAK)KE BEINYMHA KOJIBIEBOTO HAIPSDKEHHS B
CTeHKe 00caJHOW TpyObl Ha CTaJUHM COOPYXKEHHs CKBa-
xuHE [10, 11]. YcnoBus xpaHeHHS periIaMeHTHPYIOTCS
TOCY/apCTBEHHBIMH CTaHAApPTaMH. | apaHTUIHBIH CpPOK
XpaHEeHHs C JaThl U3TOTOBIEHUSA Ul TPYO CHenuaIbHOro
Ha3zHaueHHs (K HUM OTHOCATCS oOcaIHBIe TPYOBI TEXHO-
mormdeckux ckBaxuH CIIB-ypana) cocraBmser 2 roma
IIPU TIPOJIOJDKUTEIBHOCTH XPAaHEHUs! Ha OTKPBITHIX ILIO-
magkax 3a 3ToT nepuon He Oomee 6 mecsmeB (TOCT P
32415 — 2013). dns ckBaxkuH riryomsoit o 100 M rapas-
TUHHBIA cpok XxpaHeHus cocraBiasger 5 jner ('OCT P
71415 — 2024). OTIMH TOKYMEHTaMH MPEIIICAHBI BUIBI
UCTIBITAaHUH 00CaIHBIX TPYO M MX MEPHOAWYHOCTH. Jlyis
BBITIOJIHEHHS YKa3aHHBIX pabOoT KaxkJoe MpennpusThe-
W3rOTOBUTEINL TPYOHOU NMPOAYKIMU 00s13aHO pacrosiarath
aTTecTOBaHHOM Jlaboparopueii [12, 13].

Bce ypanonoObIBatonye NpeAnpusITHs B MUpPE NpHU-
MeHsoT obcannbie TpyOsl HIIBX, MakcuManbHo moaxo-
JIIFMEe IO CBOMM (PM3MKO-MEXaHWYECKHM CBOHCTBaM
MPAKTHYECKU JUIS JTIOOBIX TOPHO-TEOJIOTHUECKHUX YCIOBUH
100619 [14]. OCHOBHBIM OLICHOYHBIM HapaMeTpoM, Xa-
PaKTepU3yIOUIMM JIHTEIbHYIO ITPOYHOCTh HOBEPXHOCTH
9KCIITyaTal[HOHHOW KOJOHHBI MOJMMEPHBIX 00CaIHBIX
TpyO, ABIAETCA KOJbIIEBOE HANPSDKEHHE, BEIMYMHA KOTO-
POTO C TeUeHHEM BPEMEHH CHIDKACTCS M0 MEpe XpaHECHUS
1 9KCIUTyaTallid TEXHOJIOTHYECKOH CKBAXHHBI. 3aBHCH-
MOCTB KOJIBIIEBOTO HAINPSDKEHHS B CTEHKE 00CaTHON TPy-
OBl OT HPOJOJDKUTENIFHOCTH XPAaHEHHUS M IKCIUTyaTaIliH
TEXHOJIOTUYECKOH CKBaKHHBI C YYETOM TEMIIEepaTyphl
IIpuUBeieHa Ha puc. 1.

KomnblieBoe HanpsiKeHHE B CTeHKE 00Cca HON TpyORI B
IIPOLIECCE  COOPY)KEHMSI TEXHOJOTMYECKOW CKBaYKHHBI
BO3HHUKAET IO CIEAYIOIINM IPUIHHAM:

— U3-3a MOTEpPU OCEBOM YCTOMYMBOCTH SKCIUTyaTallu-
OHHO# KOJIOHHHI [15, 16];

— I10J] BO3JICHCTBHEM T'HIPABINYECKOTO CTOJIOA MKHI-
KOCTH B 3aKOJIOHHOM IIPOCTPAHCTBE (IIPOMBIBOYHAS KU/l
KOCTb, IIEMEHTHEIH pacTBop u 1p.) [17];

— B pe3ynbTaTe NMPUMEHEHHS JUIsl LeJIe THIpOH30IIs-
UM 3aKOJIOHHOTO NPOCTPAHCTBA PACIINPSIONINXCS TaM-
TIOHAKHBIX MJIM UHEPTHBIX MAaTepHAaJIOB;

— TIpU 3aMep3aHud B 3aKOJIOHHOM IIPOCTPAHCTBE B
HWHTEpBaJIe KPUOJIUTO30HBI BOJBI JACATEIFHOIO CJIOS FIIU
IUIACTOBBIX BOJI, BBILIENIEKAIIETO HAJ IMPOIYKTUBHBIM
BOJIOHOCHBIM TOPU30HTOM.

ITosToMy TpH BBIOOpE KOHCTPYKIMHU CKBKHHBI, TEX-
HOJIOTHUH €€ COOPYKEHHS, UINTEIHHOCTH XPAHEHHS, TeM-
HepaTypsl BMENIAIOMIMX TOPHBIX MOPOJ M Tp. CIEAyeT
NPUHAMATh TEXHOJIOTMYECKHE PEIICHUSI B COOTBETCTBUH C
BBIIICYKA3aHHBIMU MPUYMHAMH. VI3 IPUBENICHHOTO Clieay-
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€T, YTO YeM HIDKE B CTEHKE TPYObI KOJIbLICBOE HAIIPSDKEHUE
Ha CTaJU{ COOPY)XCHUS CKBaXXMHBI, TeM Oojblie OyaeT
MPOIOIDKUTEIBHOCTD CPOKa ee dKcInTyaranmy [ 18, 19].
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Bpems o pazpynureHus

Puc. 1. 3aBucuMocCTh KOJIBLICBOT'O HAIIPSPKCHUSA B CTCHKE
00caHOM TPYOBI OT MPOAOIKUTEIHHOCTH
XpaHCHUA U SKCIUTyaTallunu TEXHOJIOTHYECKOM
CKBAXXHHBI C YUCTOM TCMIICPATYPhI

Fig. 1. Dependence of the annular stress in the casing
wall on the duration of storage and operation
of the process well, taking into account
the temperature

BaxxaelmmM yciioBHeM NpaBUIBLHOTO O0OOCHOBAHHUSA
MPUHUMAEMBIX PEIICHUH SBISIETCS y4eT Harpysok, Aei-
CTBYIOIIMX Ha JKCIUIyaTallHOHHYIO KOJOHHY 0O0CaIHBIX
TpyO, TIpu coopyxeHuu, mposeaeHun PBP u skcruryara-
LMY TexHoJiornueckoi ckBakusl [20, 21]. [Ipencrase-
HHUE O BHJAX BHEIIHMX HArpy30K MOJKHO HOIYYHTh, U3Y-
yasi pa3pabOTaHHYIO C y4acTHEM aBTOPOB CTaThbH Kjac-
cuduKamuio, MpUBEACHHYIO HA pPHC. 2.

PesynbraTroM feHCTBHA  BbINIEyKa3aHHBIX BHIOB
BHEIIHUX HArpy30K SBJSIETCSA LENbIM PSS BO3MOXKHBIX
HapyIICHUHA IEJIOCTHOCTH OOKOBOHM IOBEPXHOCTH JKC-
IUTyaTallHOHHOW KOJIOHHBI 0OCaJHBIX TpPyO, KOTOPBIH
TpECTaBIeH B BU/C Kiaccuukanuu Ha puc. 3 [22].

Ha puc. 4 npusenens! potorpadun pa3inyHBIX BU-
JIOB HapyUICHHs LEJIOCTHOCTH TOJMMEPHBIX 00CaIHBIX
TpyO, TMOJydeHHBIE TP NPOBEACHUH BUICOKAPOTaXa B
SKCIUTyaTallUOHHBIX KOJIOHHAX TEXHOJIOIMYECKHX CKBa-
*uH CIIB-ypana.

HOJ'Iy‘leHHI)le pPeE3yJbTaThbl U UX oﬁcymﬂeﬂﬂe

Ha puc. 5 mnokasaHa 3aBUCUMOCTb JUIMTEIbHOM
MPOYHOCTH 00CATHBIX TPYO OT MPOJOIKUTEIBHOCTU CPO-
Ka OTHEJbHBIX 3TAlOB MPOU3BOACTBEHHOIO LHUKJIA: Xpa-
HCHHS, IPUMEHEHUS U JKCIUTyaTallud TOJHMEPHBIX 00-
casHbIX TpYO [23, 24].
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Harpyssu, GeRCTBYOWME Ha
3KCNAYETALMOHHEIS KONOHHBI
TEXHOACGTHYSCKHX CHBaRHH B

I ]
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Puc. 2. Knaccudukanus Harpy3oK, JeHCTBYIOIINX Ha SKCIUTyaTalMOHHYIO KOJIOHHY TEXHOJIOTHIECKOW CKBaYKHHBI
CIIB-ypana

Fig. 2. Classification of loads influencing the production string of the technological well of uranium ISL

Hapymerke DenocTHOCTE
SECIUTYTAIBOHHER EOTOHE

I - TloCToREED OTEPEITHE l
1. MpevpousEEccTs &
NIEMEHTEM KOIOHH
[ i
A —E Tene TpYOR

II - PackpriThE OpE
TPEICHEEREE HAIPyShE

B - & pesnO0ECM COSTHERHEE B- E MeCTe VCTZEOEEH
OCHECTEH (IEMYVSIE H T.0.)

2. [IpHypOUERROCTE K METEPHATY
THIPOHSOIALEH B 38KOIOHHOM NPOCTPAHCTES

| A - meneET || B - ITEROIEMERT | | B - remboeMest ‘ ‘ [-mzcTa | J_wm E - oficemmia
TIHEECTHE PacTEop TIOEEPXHOCTHR
M TPVETOM
3. [IpEypousHECCTE K EMEIIEFOIIEN TOPHED
nopogaM

| | | B, - B,-

HATIOPHRL esHaTOPHRE
A — IUT3CTHWHELE b - BemTacTHIERELR B - prrmteie I»

(veTofHERIE)

\
4{ 4. TIpeypoUsEEOCTE B TEOMETPHE CTEOIA ‘

A — EEEpPHOSHOCTE, K=12 ‘

A — papeprosEOCTR, K=12 ‘

‘ 3. Coocol ofopya0EaEmA VCTBEE CEEZREH ‘

A - ¢ HeCTEIM SEMENITSHEEM

b — co cE00OIHENM EEpRERM
BEPEEETC VHIaCTER

B - ¢ zameMIeHEEM E EASEO-
VHECTEOM EOIOHEET

VIPYTOM MaTEPHATE BEPKEEM
VHECTHE FOTOHHEI

Puc. 3. Knaccudukarus BuI0B HapyIIEHHS [[EIOCTHOCTH SKCIUTYaTallMOHHOW KOJIOHHBI 00CaTHBIX TPYO
TexHoJoruueckon ckBaxknubl CIIB-ypana

Fig. 3. Classification of types of violation of the integrity of the production casing string of the technological well
of uranium ISL
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Puc. 4.

Fig. 4.

Puc. 5.

Fig. 5.

3

[Ipumeps! pa3pymieHust 60KOBOM MOBEPXHOCTH KOJOHHBI IIOJIMMEPHBIX 00CaIHBIX TPYO Ha CTamIuu
SKCILTyaTally TEXHOJOIMYEeCKOW CKBaYKMHBI: 1 — BepTHKaIbHas TPEIMHA B IBYX Tpybax obmiei pinHoi 12 m;
2 — BBIKOJ B pr6e moa )IeﬁCTBHeM Hapy>XXHOT'O KOJbBIEBOI'O HAITPAKCHUA 3 — cMmsATHE pr6]:l noa ﬂeﬁCTBHeM
Hapy>KXHOT'O KOJbHEBOI'O HANIPAKECHHNSA, BBI3BAHHOI'O 3aMCP3aHUEM BOJIbI

Examples of destruction of the lateral surface of the string of polymer casing pipes at the stage of operation

of a technological well: 1 is vertical crack in 2 pipes with a total length of 12 m; 2 is puncture in the pipe under
external annular stress; 3 is pipe collapse under external annular stress caused by freezing of water
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I'padyk 3aBHCUMOCTH JUTUTEIILHON POYHOCTH MOJIMMEPHBIX TPYO OT BPEMEHH: G — JUTUTEIbHAs IIPOYHOCTh
06caI[H0ﬁ Ipyﬁbl; Oy — HaydaJiIbHas BEJINYHKHA I10CJIE U3I'0OTOBJICHUA 060a,Z[HOI71 pr6LI; (Sxp — BC€JIMYMHAa HA MOMCHT
OKOHYaHMS XpaHEeHHS 00caiHON TPYOBI; Gy, — BENMYMHA HA MOMEHT OKOHYAHUS PaboT M0 000PyIOBAHUIO
CKBa)KMHBI SKCILTYyaTAIMOHHOM KOJIOHHOH; G, — KOJIBIIEBOE HAPSHKECHHE, BO3HHUKAIOIIEE B CTCHKE TPYOBI

110 JOCTMIKECHUU paspyIaroniero Halps»XEeHUs; 6, — BEJIMUMHA HA MOMEHT OKOHYaHHWA SKCIUTyaTallul CKBAXKUHBI;
T — NpOAOIKUTENILHOCTD XpaHEHHsI / SKCILTyaTaliui 00ca HON TPYOBbI; Typ— MPOAOIDKUTENLHOCTD XPAHEHHS,
Toge — IPOIOIKUTEINHHOCTD 0 OKOHUAHUSI PabOT 10 000PYI0BaHUIO CKBRKUHBI AKCTUTyaTaI[MIOHHON KOJIOHHOM;
Typ— OpesiebHBLA CPOK CITYKOBI CKBaXKMHBI; T, — IIIAHOBBIN CPOK BBIBOJA CKBAKMHBI M3 SKCILTyaTallii

Graph of the dependence of the long-term strength of polymer pipes on time: ¢ is the long-term strength

of the casing; o, is the initial value after the manufacture of the casing; o, is the value at the end of storage

of the casing; o iS the value at the end of work on equipping the well with production string; o, is the annular
stress occurring in the wall upon reaching the destructive stress; o, is the value at the time of the end of well
operation; T is the duration of storage / operation of the casing pipe; Ty, is the duration of storage;

Tosc IS the duration until the completion of work on equipping the well with production string;

T, is the maximum service life of the well; T, is the planned period for decommissioning the well

W3 npuBeneHHOro Ha pHUC. 5 rpaduka cieayer, 4TO  CKBa)XHHBI B CTEHKE 00CaJHOU TPYOBI JOJDKHO chopMH-

JUINTETBHBI CPOK XpaHEHHs IOJMMEPHBIX 00CaIHBIX
Tpy0 Ty, NPMBOJUT K CYLIECTBEHHOMY CHMXKEHHIO JIJIH-
TEJIbHOH TNPOYHOCTH K MOMEHTY NPHUMEHEHHS WX IO
HazHaueHuto. Ha craguu coopyXeHHs TEXHOJIOIMYECKON

30

pOBaThCsl KOJBIIEBOE HAMPSDKEHHE, COOTBETCTBYIOIEE
YCJIOBUIO I[EJIOCTHOCTH OOKOBOW MOBEPXHOCTH JKCILTya-
TAI[MOHHOH KOJIOHHBI 00cagHbIX TpYO [25]: 6.< ©,.
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[pu BBIOMTHEHHUU 3TOTO YCJIOBUS OyneT obOecreucHa
Oe3aBapHifHas HKCILTyaTalllss TCXHOJIOTHUCCKOW CKBaXKH-
HBI 10 OKOHYAHUS CPOKa OTPAOOTKU JOOBIYHOMN €AMHUIIBL:
0JI0Ka, 3aJIeXKH, yIacTKa.

3akiouenue

BrinonHeHHBINH aHalu3 MO3BOJISIET CAENATh CIEAYIO-
IIUHA OCHOBHOM BBIBOJ:

— JOCTIXCHHE TPOEKTHOTO CpOKa HKCIUTyaTaIliH
BO3MOJKHO TOJIBKO TIPH NMPUMEHEHUH KAa4eCTBEHHBIX II0-
JUMEPHBIX TPYyO, COOTBETCTBYIONIMX IIO CBOWM CBOW-
CcTBaM TpeOOBaHMSIM HOPMATHUBHBIX IOKYMEHTOB, yCJO-
BHSM W CpPOKaM XpaHEHHUs, MPOUISANIHX IPOBEPKY C
ONPEJECIICHHON MEePUOJUYHOCTHIO, BBIMYUICHHBIX Mpe-
MPUSITHEM-U3TOTOBUTENIEM, UMEIOIIUM B CBOEH CTPYKTY-
pe aTTecToOBaHHYIO 1ab0paTopHIo;

— NpUMEHEHHE TNOJIMMEPHBIX TpyO, HE OTBEYAIOIIUX
BI)IIHel'Iepe’-II/ICJ'IeHHbIM Tpe6OBaHI/IHM U HC HUMCHUIUX
MapKHUPOBKY JOJDKHO OBITH UCKITIOYCHO.
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