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IIposedeno oyinky excniyamayitihoi HA8AHMANCEHOCMI OYPUILHOL KOJIOHU NI 4acC CNYCKO-NIOHIMAIbHUX ONne-
payiil. Biomiveno supiwaneHuil 6niue Ha 0062068IMHICMb PO3CIAHH NOYAMKOB0I ePAHUYL BUMPUBANIOCE OYDUTLHUX
mpy6 i 3amMKo8UX 3 €OHAHb OYPUTLHOI KOIOHU MA ii NOCMYN0B020 3HUNCEHHS 00 PI6HS eKCNyamayiiuHol Ha6anma-
Jrcenocmi uepe3 HaKONUYEeHHsl KOPO3ItHO-8MOMHO20 NOUWKOOICEHHSL YUKATYHUMU HANPYICEHHIMU 3 eKGI8ANeHMHUMU
AMAITMYOAMU, HUNCYUMU 3d (PAKMUYHY NOYAMKO8Y SPAHULYIO UMPUBATIOCIII.

KirouoBi crioBa: OypuiibHa KOJIOHA, HABAaHTAXKEHHS, CITYCKO-1TiTHIMaJIbHI Orepalii, BToMHe HOIIKOKEHHS

IIposedena oyenxa IKCNIYAMAYUOHHOLO HASPYIHCEHUSL OYPUTLHOU KOLOHHBL NPU CNYCKO-NOObEMHBIX ONEPAYULL.
Ommeueno peuwtaiowee 8030elicmeue Ha 00I208EYHOCHb PACCESTHUSL HAYATbHOU 2PAHUYbL BbIHOCIUBOCTU OYPUTLHBIX
mpyob u 3amMKO8bIX COeOUHEeHUll OYPUTLHOU KOJLOHHbL U ee NOCMENEHH020 CHUIICEHUS. K YPOBHIO IKCNIYAMAYUOHHO20
HazpydiceHus 8 pe3yibmame HAKONJIEHUS. KOPPOIUOHHO-YCMAIOCHHO20 NOBPENCOeHUs. NOCPEOCHBOM YUKIULECKUX
HANPSIICEHUL ¢ IKGUBAIECHIMHBIMU AMNIUMYOAMU, HUICE PAKMUYECKOU HAYATbHOU 2PAHUYbL bIHOCIUBOCHIU.

KiroueBsle ciioBa: OypuiibHasi KOJIOHHA, HATPY)KEHUE, CITYCKOIOABEMHAs OIepalis, 3aMKOBOE COEMHEHHE

The appraisal of a production loading of a drill column during tripping has been held. Solving affecting on
longevity of diffusing of original boundary of fatigue of drill pipes and joints of a drill column and its gradual de-
crease to level of a production loading because of accumulation of a corrosion-fatigue fault by cyclic stresses with

equivalent amplitudes, the lowest for actual original boundary of fatigue, has been noted.
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CyuacHi TeHJEHIli pPO3BUTKY Ha(TOrazoBoi
rajysi moisrarTh y 30UIbIICHHI 00 €MIB MOXHIIO
CKEpOBaHOr0 OypiHHS Ta CepelHiX IIMOWH CBEPI-
noBuH. lle NpPU3BOAMTL 10 YCKIaJHCHHS YMOB
eKcIulyatauii OypuiIbHOI KOJIOHHM i, SIK HACIIIOK,
JI0 TIBUIIICHHS IMOBIPHOCTI ii BiMOB Ta CTBOpPEH-
Hs aBapifHUX CUTYaIllH.

3 pocroM TIMOMHH CBEPIIOBHHH Pi3KO 30i-
JBIIYETHCS 00’ €M CITYCKO-TIIHIMANBHUX OTepalrii
(CIIO). Tak, y nporieci OypiHHS TIIHMOOKHX CBEp/I-
noBuH TpuBainicte CIIO cknamae OLTBITY YacTHHY
(mo 60 %) Bing 3araJibHOrO BHUPOOHHYOrO 4Yacy i
MEPEBHUIIYE YaC MEXaHiuyHoro OypiHHS B 3-3,5 pa-
3M, 3a BeCh Iepioj OypiHHS CBEpAJIOBHHHU TIINOU-
HOO 4500-5000 M omyckaeThcs 1 mimiiMaeThCs
50000-80000 cBivok [1].

Sk BiZioMO, HaBaHTaXXyBaHHS OYpHIBHOI KO-
nouu (BK) min wac cmycko-migHiManbHUX oOrepa-
IiH XapaKTepU3yEThCSA BEIMKOO CKIaaHicTIO. Kpim
JMHAMIYHOI CKJIaZOBOI Bil HEYCTAIECHOrO Iepi-
OIMYHOTO PYXy, NPHUCYTHI BUIIAJKOBI KOJIMBAHH
MpH KOB3aHHI JUBTHOK KOJIOHU MO 00CaJHUX TPY-
0ax Ta 1Mo He 00Ca/PKEHHX CTiHKaX CBEPIUIOBHHH.
Touni 3HaYeHHS Ta XapaKTep HaIpYKeHb, SKi Ji-
10Th Ha KoyioHy mix yac CIIO, ocobauBo Ha MOXH-
JIO-CKEPOBAHUX AUISHKAX, TOBHICTIO HE BUBYEHI 70
ChOT'OJHIIIHBOTO Yacy [2].

Hukniune HaBaHTakeHHs min yac CITIO 3ako-
HOMIPHO TMPH3BOAUTH JI0 HAKOMUYEHHS BTOMHHUX
nomkopKkeHb oypuinbHuX TpyO (BT) 11X 3’enHaHb.
Ie HinTBepszye 1 aHaJi3 aBapiI‘/'IHOCTi SIKAH IIOKa-
3y€ 3HaYHY KUIBKICTh PyiiHYBaHb KOJIOHH Y BEPX-
Hill yacTtuHi [2]. ABapii TPaIUIAIOTECS HABITH Mij
yac BcraHoBieHHs BT 3a manens Ha MoBepxHi (Ha-
NpUKIan, mig 4ac OypiHHS cBepanmoBuHu 308-
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butkie HazapipHsHChEKOTO ynpaBiiHHA OypOBHX
po0GiT) [3].

JIOBTOBIUHICTh OypHIIbHOI KOJIOHH 3aJICKHThH
BiJl ZOBrOBIYHOCTI OKpemuX TpyO, sKi ii ckiana-
10Th. 3aJIEKHO BiJl PO3MILIEHHS TPYyOH B KOJIOHI,
BOHH CIIPUIMAIOTh Pi3HI 32 BEJIMYMHOIO Ta Xapak-
TEPOM HANpyKeHHs. TaknM 4YMHOM, TP BU3HA-
uenHl nosrosiunocti BK HeobxinHo BpaxoBysatn
pO3MiLIeHHs TPYO B KOJIOHI, XapakKTep 1 piBeHb Ha-
BaHTa)XyBaHHS, SIKUH Jli€ HA KOXXHY JUISTHKY KOJO-
HU.

Tomy Meroro maHoi poOOTH € PO3POOICHHS
METOJIMKA PO3pPaxXyHKY HaKOIMMYEHHS BTOMHHUX
MOIIKO/IKEHb OKPEMOIO TPYOOI0 3a OJHY OIepaliiro
nigHiMaHHs-onmyckanHss bK npu BU3HaueHil J0B-
KuHI Kojionu L Ta porxuni BK [ Hax TpyOoro, mis
SIKOT IPOBOJIUTHCS PO3PAXYHOK.

OCKiNBKH oreparltii OmyCKaHHs Ta MigHIMaHHS
BK Ha omHakoBy rimOWHY TPUHIMIIOBO HE BiApi3-
HSIIOTHCS 332 CBOEIO CTPYKTYPOIO, TO JOMUIBHO JI0-
CILIMTH OJMH TPOLEC, HANPHUKIAJ, OIYCKAHHA, a
IOTIM alPOKCHMYBATH OTPUMAaHI 3aJICKHOCTI 1 Ha
npyrui (TTiTHIMaHHS).

[Ipoananizyemo npouec omyckanns bK 3 Tou-
KU 30py HAKOIMHMYEHHS BTOMHUX IOMIKOIKEHb Zy,,
okpemoro Tpybor. Hexaii Tpyba po3mimieHa Ha
BifcTaHi / Bl ycTs cBepuioBuHU. Toi Ha Hel Oyne
JIATH TaKa KUIBKICTh OJIOKIB HANpy>KeHb TPU OIy-
CKaHHI OKpeMHX cBidoK BT

n=— 1
o (1)

ne: l., — IOBXHHA CBIUKH TpYO; n — HaiOmMxue
OlnplIIe 1ine Yuco.

[2)
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3rifHo 3 NiHIMHUM TPABUIIOM ITiJICYMOBYBaH-
HSl BTOMHHUX TIOIIKO/DKEHb 3arajbHE MOIIKOKEH-

Z,, =ZZ,-- T'010BHOIO TTPOGIEMOIO €
i=1

BU3HAYECHHS 3HAYEHb Z;. Y 3arajibHOMY BUIAJKY Z;
3aJIeKUTh BiJ] BEJTMKOI KUTBKOCTI MapaMeTpiB OIo-
py BTOMi camoi Tpyou Ta muHamiku HJIC, sxi me-
PEBaXHO MalOTh BHIAIKOBUH xapakrep. Crin Ta-
Kok MaT Ha yBa3i, mo HJIC tpy6 min wac CIIO
XapaKTepU3yEThCsl HAKIIAJICHHSIM Ha BHCOKI CTaTH-
YHI HanpyXeHHS PO3TATHEHHS IUKJIIYHUX BUTAJI-
KOBUX HANpyXeHb, CHPUYMHEHHUX IHEPHIHHUMHU
CHJIaMH KOJIOHH Ta MOXXJIMBHM aBapiiHUM MPUXO-
TUICHHSM Ta 3aTAryBaHHAM eneMeHTiB BK.

Meroauky BU3HAYEHHS Z; y 3aralibHii (hopmi
0e3 ypaxyBaHHsI BHIIQJKOBUX MPUXOIUICHD Ta 3aTs-
T'yBaHb MOSCHUMO Ha MPHKIAJAI aHaNi3y eKCIepH-
MEHTAIBHUX JIaHUX JTUHAMIKK 3yCHIIb HA TaKy MpH
onyckanHi BK, HaBeneHux y [4].

OOpoOKy pe3ysIbTaTiB EKCIIEPUMEHTY IIPOBO-
JIUMO B TaKiil TIOCIIiJOBHOCTI.

[Mo-mepie, cimig mepeBecT CHITy PO3TSTY IO
HaTpyXeHb Y BU3HAUYCHOMY IIONEPEYHOMY TIepepi-
3i BK.

[IpoBenennii anani3 3acBiauMB, IO Hebe3Ie-
YHHUM CJIEMCHTOM Y JIZHOMY BHIIAIKY € pi3sOoBe
3’enmHaHHs 3-147, TpaHUIll BUTPHUBAIOCTI SKOTO B

KOPO3iHHOMY CEpEeJOBHIIN 3a 3rHHY O, =35

HSl TpyOH

MIla [2]. KopuCTyrounch BiIOMOIO 3aJISKHICTIO
JUIS TPAaHULI BUTPMBAJIOCTI 3@ PO3TATY O, , [5]
c,,=07.080,,,
=245 MIla.

OTPUMAEMO C

TapyBanbauit koedinieHT K BuU3Hauaemo 3a
PIBHAHHAM

F
c=—=KF,
A

Aie. o — HalpYKCHHA, F
HEOE3MEYHOTO TIEPEPI3Yy.
[Tpu Bu3HaueHHI HanpyxeHb y MIla i 3ycuib
y kH st 3°’ennanns 3-147 otpumyemo K = 0,06 .
Hacrynaum BaxinuBuM eranoM 00poOku €
cXemaru3allis TpoLeciB HaBaHTaxyBaHHs BK y
nebesneunomy nepepisi min vac CIIO, To6To Buzi-
JICHHS yClX IMOMKO/KYHOUNX III/IKJIIB HaIpy>XCHb.
CXCMaTI/I3aH1IO BUITIaIKOBUX Hpouecns HaBaHTaXYy-
BaHHSA JOLIJIBHO MIPOBOJIUTH 3T1IHO 3 METOIUKOIO,
BuKIazeHoo B [S]. li nepesaroto € Te, mo B pe-
3yJIbTATI OTPUMYEMO OJIOKH ITUKJIIB HABaHTAKCHHS
y BUTJISAI JIBOIIapaMETPUYHOIO CIIMCKY

{0,:,0,;}. e nae MOXIHUBICTh ypaxyBaTH acu-

METpIlo IMKIIB HaBaHTa)XeHHs, ska mig yac CIIO
npuiAMae BeNrKi 3HadeHHs. Tak, y HallloMy BHITa/I-
Ky CJiJ BIIMITUTH BHCOKI KOe(IIlI€EHTH acUMETpil
CXEMAaTHU30BaHOTO TMPOLIECY, SAKI IEPEBUIIYBAIH
R=0,5 nns mukimiB HaBaHTaXKyBaHHS IPH JIOBXKH-
Hax BK 190 1 500 m, a npu noBxwuHI KoinoHH 1570
M niepesutryBaiu 0,7.

YpaxyBaHHs acUMETPil 3AIHCHIOEMO HUIIXOM
MPUBEICHHS YCIX BUAUICHMX IUKJIIB HaNpyKeHb
JI0 CHMETPUYHOrO IMKIY 3TiIHO 3 METOIHUKON,
HagezeHoo B [5]. Ile mae MOKJIMBICT 3BECTH IBO-
MapaMeTpUYHUIN Psj IUKIIB HAlPYXEeHb IO CKBi-

— 3ycHUIsA, A — TUI0IIA

62 )
68 )

BaJICHTHOTO 32 MOIIKOJPKYIOUO0 Ji€l0 OIHONapa-
merpuyiHoro y popmi { 5,;,0,,;, =0 }.

Jnst mpuBeNeHHS yCiX BUAUICHUX aMILTITY/
JI0 CUMETPUYHOrO LHKIY 3TiAHO 3 [5] HEoOXimaHO
3HATH I1I€ TaKi mapamerpu: V;, Vs, op.

ExcriepuMeHTanbHl pe3ynpTaTh JUIS  CTaii
40XH, 3 gxoi BUroToBjieHO 3aMOK: V;=54,91 Mlla,
V>=29,82 Mlla, 0,=40,7 MIla [79].

BukopucraBmm 11i J1aHi, TPUBETU acCUMETPHU-
YHI MKW 0 CUMETPUYHHUX OJIOKIB HABaHTaXYy-
BaHHS.

[IpuBeneHi OJIOKM HaBaHTaXKyBaHHsS 3BEIU Yy
BapiaIiitai psm 1 anmpoKkcUMyBajH X PO3MOALIIOM
Belibyna, skuii peKOMEHIIYEThCS JIISl OMUCY TIPH-
BeleHnX OJIOKiB HaBaHTaxyBaHHA (puc. 1...3).

TakuM YMHOM, IICIIA aHANI3Y EKCHICPHMCHTA-
JBHUX JIOCTIDKEHh MM MA€MO BapiauliliHi psm,
anpoKCMMOBaHi 3 10MOMOr0K0 po3noAity Beiibyna
I AoBXuHU cBepaiaoBuau L=190, 500 i 1570 m.
3 iX JONOMOrol0 MM Ma€MO 3MOTY 3HalWTH Z, NpH

0< L <2000 m.
=k

z,=3 — 2
1 ,'=]ij ()

ne: N, =71 (Gj) — KUIBKICTh LMKIIB 10 PYHHY-

BaHHA NPM HANPYXECHHI O, ; ] — HOMEp y Bapia-

HilfHOMY ampokcuMoBaHOMY Juis L psni Hampy-
KeHb; k — HOMEp PsY, /Ui AKOTO IE CTIPABIIKY-
€TbCS 3aJIEKHICTh O, 2O

[Hmi 3HaveHHs Z, (1=2...n) 3HAXOIATh 3a

TaKAUMH K DPIBHSHHSIMH, BPaxXOBYIOUM aHATITHYHI
3aJIeKHOCT1, BUBENIEH] I MOOYJOBU BapialliiftHUX
psIiB HATIpYKEeHb
il
pa— 6
o, =f ST ] 3)
HK

ne L., — nopkuHa 00BaXKEHOT YACTHHH KOJIOHH.

Toni 3araneHa Qopmyna 1 BU3HAYCHHS T10-
MIKOIKECHHA Ma€ BUIJIAL

A
ly K
Zo, (1 Z )
i=l j=I 'j
Jnst mporiecy migHIMaHHS QYHKIST MaTuMe
TaKMH XK€ BUIIISAN, aje 3HaueHHs N, OyayTh 3aie-

JKaTH B JUHAMIKY IiIHIMAHHSA.

LinnicTh piBHSHHS (4) TIONISATAE B TOMY, IO 32
HOro JJOMOMOrol0 MOXKHA OIIHUTH HE JIUIIE cepe/l-
HE 3HAYCHHS HAKOIWYCHHS IMOLIKOJKEHHS, aje i
MPOBOANUTH CTATHUCTUYHY OIIHKY JIOBTOBIYHOCTI.
Jns mporo HOTpi6H0 3a/1aBaTHCs IMOBIpHICHUMH
NapaMeTpaMu PO3MOMIIB HANPYXKEHb (HATIPHKIIAL,
po3nozin BeiOyna) Ta rpaHuUIll BUTPUBAIOCTI TPY-
01 (HOpMaJIbHUIA PO3MOALT).

HeoOXiHICTh TaKOT0 CTATUCTUYHOTO aHAJI3y
€ OYEBHUJIHOI0 4epe3 BEIMKY KUIbKICTh Hebesred-
HUX nepepiziB enementiB BK, posmoninenux mo ii
JIOBXKHHI, Ta OJIOKIB _HaBaHTaXyBaHHSI mpa 4ac
CIIO. Tomy mis HamiiHOI eKcnnyaTaun BK ciin
KepyBaTHCST HE CEpeIHbOI0 IMOBIPHICTIO, a 3Ha-
yerasamu 0,1 1 MeHIIre.
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W= 1,4

Min=

0

Pucynox 1 — Bapiauiiinunii psig 0,10Ky HaBanTa:kyBaHHs npu onyckanni BK (L=190 m)

181 W= 1.7
16 Mm= 1,18
Max= 19.53
Sgw="7

Pucynox 2 — Bapiauiiinunii psia 0J10Ky HaBanTa:kyBaHHs npu onyckanHi BK (L=500 m)

20 ~
W= 3.337

18 1 Min= 1.83
16 | Max= 18.585
14 | Sgw= 12

12 4

Pucynoxk 3 — Bapiauiiinunii psig 6;10ky HaBaHTa:kyBaHHs npu onyckanni BK (L=1570 m)
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3HaouM mapaMerpu piBHSHHA (4), MOXHa
OI[IHUTA HAKONMHUYEHE MOIIKO/PKEHHS OKPEMHX
Tpy6 BK mpu OypiHHI CBepUIOBHHH JOBXKUHOIO L.
Jlnst iporo HeoOximHo 3HaTH KimbkicTh CIIO n Ta
nowxunu Li (i=1..n) y mponeci Oypinns. s Bu-
3HaYCHHs N i Li MOKHA CKOPHCTATHCS SIK NPOMHC-

JIOBUMH PE3yJbTaTaMH, TaK 1 eMIIPUYHUMHE 3aJie-
YKHOCTSIMH, HANpUKiaj, y Gopmi [2]
n=L" B, (5)
ne: n— kinpkicth CITO nipu OypiHHI CBepUTOBUHH
JIOBXKHHOIO L;

e 1 B — emnipuyHi koedilieHTH, 5K 3aIeXaTh
BiJl TEOJIOTTYHUX YMOB CBEPJIOBUHH.

Taki po3paxyHKH MAOIIBHO IPOBOIUTH IS
MPOrHO3YBaHHS JIOBFOBIYHOCTI Ta 3aJIUIIKOBOIO
pecypcy OypuibHUX TPYO, a TAKOXK JUIsl MOPIBHs-
JIBHUX PO3PAXyHKIiB CTYICHs BTOMHOIO IOLIKO-
mxennst BK mo 11 I[OB)KI/IHI

VYci npuBeneHi HampyXeHHS € HIKYAMHU 32
o_,, ane pu L=1580 m BoHM Bxe O6mu3bKi 10 0,9
o_,, 0 BKa3ye Ha HEOOXIIHICTh iX ypaxyBaHHS B
MPOIECi BTOMHOI'O TOIIKOKCHHS, i 4ac SKOTO
TpaHMIIS BUTPHBAJIOCTI 3HAYHO 3MEHIIYEThCS [79,
134, 248]. CyTT€BUM YMHHHKOM € TaKOX EKCIle-
PHMCHTAJIBHO JOBCACHHH (AKT 3HAYHOrO PO3KUIY
1 caMol rpaHuIll BUTPUBAJIOCTI JUIsl 3aMKOBHUX Pi3b0
[79 80], m0 B yMOBax BEJIMKOI KUIbKOCTI TaKHX
3’enmHadb B BK HeMuHy4e pHU3BOIUTH IO BUCOKOT
iMoBipHOCTI HasiBHOCTI B BK 3’e¢7HaHb i3 3HauYeH-
HSMH o _, , MCHIIMMH 33 €KBIBJICHTHI MaKCHMAJIb-
Hi HanpyxeHHs Bxe npu L=500 m. OuiHKy iMOBi-
PHOCTI HAasiBHOCTI TaKUX HEOE3MEUHUX 3 TOYKH 30-
py BToMHoOro pyiinyBanHs mpu CIIO moxHa mpo-
BECTH, 3HAIOYM CTATUCTHYHHH PO3IOIUI 3HAYCHD
o_, 3a eKCIIepUMEHTaIbHUMH JIOCIIPKECHHIMH.

Iin yac MpUXOIUICHHS NMPUBEACHI AMILTITYH
HANpy)KeHb TEPEBULIYIOTh BIANOBiAHI TIpaHuLi
BUTPHMBAIIOCT] €IEMEHTIB KOJIOHU BXKE MPHU JIOBKHU-
Hi 500 M. ToMy HEe MEHII Ba)KJIMBOIO MPUYHHOIO
HEOOXIJIHOCTI ypaxyBaHHS JTUHAMIYHUX Harpy-
)keup mix yac CIIO € MOXIMBICTH IOYATKOBOI'O
HAKOMWYEHHS BTOMHUX TIOIIKOKEHb Y BHITAJIKY
3HAYHUX TepeBaHTakeHb bT mpwW migHIMaHHI, FKi
noB’si3aHi 3 mpuxoruieHHsM bK (oOBanu, Bumydy-
BaHHS, T.I.). Taki mepeBaHTaXEHHS MOXYTh TpH-
3BECTU JI0 MOSABU “NIKOBUX HABAHTAXKEHb 1 3HAU-
HOTO 3MCHILICHHS! TPaHKLi BUTPUBAIOCTI VISl yCix
BT i 3’enHanb, pO3MIIICHUX BUILNE 30HH IPHXOII-
JICHHSI.

Hactynui nocnmimkeHast OynyTh CHpsMOBaHi
Ha JIOCITI/DKEHHS 3aKOHOMIPHOCTEH BIUIMBY Iiepe-
BaHTaxkeHp mig 4yac CIIO Ha BTOMHY JOBrOBiY-
HICTb €JIEMEHTIB KOJIOHH.
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