Diznko-rexHiuHi npobemMu TpaHcropry 1a 36epiraHHsa eHeproHociis

D(3HKO-TeXHIYHI MIPOOJIEeEMH
TPAHCIIOPTY Ta 30epiraHHs
eHeproHOCIIB

V]IK 622.691.4:620.192:539.4

POJlIb EKCNMNYATALINHOI .D,EFPAD,ALI,I'I'__CTA.I'IEIZ
MATICTPAJIbHUX TA30MPOBOAIB Y BTPATI IX LINICHOCTI

rm. Huxugopuun, ’10. B. Banaxeeuu, °4. B. Muyuk, “B. B. Kocmie

Y ®isuko-mexaniunuii incmumym im. I'. B. Kapnenka HAH Yxpainu; 79060 ,m. Jlvsis, 6yn. Hayrosa, 5;
e-mail: nykyfor@ipm.lviv.ua

2 [Ty6niune axkyionepne mosapucmeo * Vepmpancaas™, 01021, m. Kuis, Knoscokuii y38i3, 9/1;
e-mail: banakhevich-yv@utg.ua

® Vnpasninnua mazicmpansnux 2asonpogodis “ Jlvsiempanceas”; 79026, m. Jlvsis, 6yn. I. Py6uaxa, 3;
e-mail: mitcik-ab@utg.ua

* Vnpaeninnsa mazicmpansnux 2azonpoeodis * Ipukapnammpancaas”
76018 . Isano-Dpanxiecwvk, eyn. Hezanexncnocmi, 48; e-mail: kostiv-vv@utg.ua

Poszenanymo HU3Ky 4uHHUKIG MOINCIUBO20 NOPYULeHHS YITICHOCI MAZICMPATbHUX 2A30NPOBO0I8, 3VMOBIEHUX
EKCNIYamayitiHuM OKpuxyeHHsam memany mpyou. Tax, na npuxnadi Henpoeapy y Kilbye6oMy 36APHOMY WL eKCNILY-
amogamoi 6npodoexic 53 pokie mpyobu NOKA3aHO, WO CMEOPEHA HUM KOHYEHMPAyis HANpYIceHsb we HedOCmamHs
051 pocmy mpiwunu y mamepiani 3 uxionumu eracmusocmamu. OOHax mpueana ekCniyamayis npuzeeia 00 pizKo-
20 OKPUXYEHHs CMAi, W0 NOCUTULO i1 YYMAUBICmb 00 KOHYEHmMpayii HANPpylceHs, i momy pyuHy8anHs cmaio Moic-
TIUBUM.

THwuil sasicausull YUHHUK NONA2AE 8 ICMOMHOMY 3HUNCEHHI ONOpPY KOPO3IUHO-MeXaHiYyHoMY pYUHyeanHio. Tym
HeoOXiOHO 8paAX08y8aAMU A2PeCUsH) POlb B0OHIO, 0XHCEPELOM AKO20 CAY2YIOMb eeKMPOXIMIuHi peakyii 3 pobouumu
cepedosuwiamu Memany i 308HIWHbOL, | 6HYMPIWHBOI nosepxonb mpyou. OcobaUBO HALONOUWEHO HA MONCIUBOCMI
HABOOHIOBAHHS CIIHKU MPYOU Yepe3 KOpO3iiHO-HABOOHIOBAbHY 30AMHICMb MPAHCNOPMOBAHO20 2a3y. Posensanymo
KOPO3IUHO-MeXaHiuHe PYUHYBAHHA 36APHUX 3 €OHAHb, Y MOMY YUCTI Kilbyedux, sAKe, 8paxosylouu HU3bKULL pigeHb
0CbOBUX HANPYIHCEHDb Y MPYOT, MOdNCIUBE TUle 3 THMEHCUBHOI eKcnayamayiunoi deepadayii memany. B nagedenux
NPUKIAO0AX HAUHUNCYUM ONOPOM PYUHYBAHHIO 80A00IE 30HA MEPMIYHO20 GNIUBY .

Hopywenns yinichocmi mpyo moodice Oymu CHpUYUHEHe MAKONC MAKPOPO3ULAPYEAHHAM CepeOuti cminku. Bu-
3HAYANBHA PONb Y MAKOMY DYUHYBAHHI HANEHCUMb HABOOHIOBAHHIO Memay 3 OOKY 6HYMPIWHbOI no8epxHi mpyou
yepes KOHOEHCAYilo Ha Hill 600U,

KitrodoBi croBa: TpiliuHa, KOPO3iHHO-MeXaHIYHE pYHHYBaHHS, BOJJHEBA KPUXKICTh, MAKPOPO3IAPYBAHH.

Paccmompen psod gaxmopos 603MONCHO20 HAPYULEHUST YELOCTNHOCTU MASUCHPATbHBIX 2A30NPO60008, 6bl-
38AHHBIX IKCNIYAMAYUOHHBIM OXPYnUUeanuem memania mpyovl. Tak, Ha npumepe Henpoeapa 8 KOIbYeBOM C8APHOM
wee IKcnyamupyemou na npomssxcenuu 53 rem mpy6vl NOKA3AHO, YMO CO30AHHAL UM KOHYEHMPAYUs Hanpsiice-
HUlL euje HeOOCMAMOUHA Ol POCA MPewunbl 8 Mamepuane ¢ UCX0OHbIMU ceoticmeamu. OOHAKO OIUMenbHAs IKC-
niyamayusi npueeid K pe3KoMy OXPYRUUBAHIO CMAIU, YMO YCUIULO ee YYECMBUMENbHOCMb K KOHYEHMpAyuu
HANPSICEHUIL U COeNano paspyueHue 03MONCHbIM.

Hnou sadicneiii paxmop cocmoum 6 cyuecmeenHoM CHUNICEHUU CONPOMUBLEHUSI KOPPO3UOHHO-MEXAHUYECKOMY
paspywenuto. 30ecb HeobX00UMO YHUUMBIGAMb A2PEeCCUBHYIO POlb B000POOd, UCMOYHUKOM KOMOPO2O CIYHCAm
INEKMPOXUMULECKUE PeaKyuu ¢ pabouumu cpedamu Memauid U HA GHeWlHell, U HA GHYMPEHHell N0GEePXHOCMAX
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mpy6si. Ocoboe GHUMaHUE YOENeHO BO3MONCHOCMU HABOOOPONCUBAHUSL CMEHKU MpyObl U3-34 KOPPO3UOHHO-
HA8000pOICUSAIOUlell CNOCOOHOCMU MPAHCHOPMUPYeM020 2azd. Paccmompero KOppo3UOHHO-MexaHuueckoe pas-
PYuleHue C8APHbIX COCOUHEHULL, 8 MOM YUCTe KOAbYEEbIX, KOMOPOe, YUUmbleds HUSKUL YPO8eHb 0Ce8bIX HANPANCe-
HUtl 8 mpy6e, 603MONCHO MOALKO NPU UHIMEHCUBHOU IKCHIYAMAYUOHHOU decpadayuu Memania. B nasedennvix npu-
Mepax 30Ha MePMUIECKO20 GNUAHUSL OMIUYAEMCS HAUXYOULUM CONPOMUBIEHUEM DA3PYIUEHUIO.

Hapywenue yenocmuocmu mpyo modxicem 0vims 8bl36AHO U MAKPOpACCLOeHueM sHympu cmenku. Onpedensiio-
Was poib 8 MAKOM PaspyuleHuU NPUHAOIEHCUM HABOOOPONCUBAHUIO MEMAILIA CO CMOPOHbI BHYMPEHHEN NOBEPXHO-
cmu 6 pe3yibmame KOHOGHCAYUl Ha Hell 61azu.

KiroueBble croBa: TpenpHa, KOPPO3MOHHO-MEXaHUUECKOE Pa3pyILCHUE, BOAOPOIHAS XPYIKOCTh, MaKpopac-
CITOCHHE.

A number of factors of the possible integrity damag the main gas pipelines caused by working dttasri
ment of the pipe’s metal are examined. On the elawfpincomplete penetration in the circular weld of ag
operated during 53 years, it has been shown thatthated stress concentration is not enough forctaek growtt
in a material with initial properties. However, arlg exploitation has led to a rapsteel embrittlement that caus
its response to stress concentration and made darpagsible.

Another important factor consists in reduction esistance to stress corrosion fracture. Here thgragsivi
role of hydrogen should be taken into accouhgé source of which are electromechanical changis metal’s
operating environment both on outer and inner stefaf a pipe. A particular attention has been paidhe possi-
bility of the pipe wall hydrogenation through therwsive and hydrotreatingbility of the transported gas. T
corrosive and mechanical damage of weld jointsudiig the circle ones that is possible only bynstee stee
working degradation, taking into account the lowdeof axial stress in a pipe is studied. In theyided example
the heat affected zone has the worst resistantteetdamage.

The pipes integrity loss can be caused by macraaéipas inside a wall. This is due to the metal fogebna-
tion in the inner surface because of condensatioit.o
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