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1. MeTou po3paxyHKY 3aJIMIIKOBOTO PECYPCYy TPYO MariCTpajibHUX Ha(pTOra3onpoBO/IiB 3 ypaXxyBaHHSIM ix
KOPO3i1HO-BOJIHEBOI ferpajanii

2. Methods for residual lifetime assessment of gas and oil pipelines taking into account their corrosion-hydrogen
degradation

Pedepar:

1. Inceprarnis Ha 3000YTTSI HAYKOBOT'O CTYIEHS KAaHJNATa TEXHIYHUX HayK 3a creuianbpHicTio 01.02.04 - mexaHika
nedopmiBHOro TBepaoro Tina. - Qizuko-mexaniyHuil iHcTutyT iM. I'. B. Kapnenka HAH Ykpainu, JIpBiB, 2018. Po6oTa
IIPUCBSIYEHA PO3POOLI MAaTEMATUYHUX MOZEJEN i PO3paxyHKOBUX METO/IB [J11 BUBHAYE€HHS 3a/IMIIKOBOTO PECypCy
TPYO Ha(pTOrazonpoBOIiB 3 ypaXyBaHHSIM [iii HA HUX HU3KU CUJIOBUX i Pi3nKo-XiMiYHMX (aKTOPiB, 30KpeMa, ix
MaHEBPOBOTO PEXUMY HaBaHTAXEHHS, TiApOy1apiB, HABOGHIOBAHHS TPY0 3 TPAHCIIOPTOBAHOTO rady, OAHOYaCHOTO
BIUJIMBY HaBOJHIOBAJIbHUX | KOPO3MBHUX CEPENOBUIL, erpasauii maTepianis Tpyd BIPOLOBX iX ekcruyaranii. Ha
OCHOBI BiJJOMOTrO €HEPTreTUYHOTO MiAX0y chOpMyJIboBaHA PO3PaXyHKOBA MOZEJb /1J1S BU3HAYEHHSI 3aJIMIIKOBOTO
pecypcy Tpybu ra3zonpoBoly 3a LAK/IiYHOI 3MiHU TUCKY IPUPOLHOTO ra3dy Ta pO3pax0BaHO 3aJIMMIKOBUM pecypc
TPy6u ra3onpoBoy 3i crasi X60 3a LIMKJIiYHOTO HAaBAaHTAXXEHHS. METOIOM CKiHU€HUX €JIEMEHTIB 3HalAeHUI

PO3II0fi/ KOHIIEHTpaLlii BOOHO B CTiHKax Tpyo HapTOra3onpoBO[iB, iX 3BapHUX 3'€lHaHb Ta B KOMIIAKTHOMY 3Pa3Ky



3a IOTO €JIEKTPOJIITUMHOTO HaBOJHIOBaHHS. [106y10BaHO PO3PaxyHKOBY MOJI€JIb [171s1 BU3HAUE€HHSI KiHETUKU i
nepiony JOKPUTUYHOTO POCTY BTOMHOI TPIIIMHY Y KiJIbIeBOMY 3BApHOMY MIBi CTIHKM TPyOu ra3ornpoBoay 3i cTai
X70 3a ii HaBOJHIOBaHHS IIpY NOTEHIiajli KOpo3ii Ta oTeHIiaJli KaTOJHOro 3axUcTy. Po3pobseHi meToau
BM3HAUEHHSI 3aJIMIIKOBOTO PECypCy TPYO Ha(pTONPOBOAIB 3i 30BHIMIHIMY Ta BHYTPilIHIMU 1I0BEPXHEBUMU
TPilMHAMU 32 JIJaMiHapHOTO i TypOyJIEHTHOTO NOTOKIB HapTH i rigpoynapis. Po3po61eHO METOIM PO3PAXyHKY
pecypcy Tpy6 HadTOra3ornpoBO/iB 3 TOBEPXHEBUMH TPIllIMHAMU 32 CYMiCHOI Aiii TpUBasoro HaBaHTaXXKeHHS i
KOPO3MBHO-HaBOJHIOBAJILHOTO CEPENOBUILA 3 YPAXYBAHHAM E€KCILIyaTalifHOI gerpajauii merany, a came, 3MiHU B
Yaci eKcIryaralii XapakKTepUCTUK TPIIMHOCTIMKOCTI SIK HAMYYTIMBIIINX IO 3MiHM CcTaHy MeTany. [lokasaHo, o
Ierpanallis Matepiajy BIPOJOBX eKCIITyaTalil TpyOOoIIpoBOLy 3HAUHO 3MEHINy€e HOT0 3aIMIIKOBUIL pecypc.
Kuro4oBi cyioBa: Tpy6u MaricTpasbHMX HadTOra3onpoBO/iB, METOIM PO3PAXYHKY 3aJMIIKOBOTO PECYypCYy,
KOPO3iTHO-BOJIHEBA Jlerpaallisi, eHepreTUYHUM IiAXif], KOHLEHTPaLisl BOJHIO, BOOHEBO-MEXaHiuHi TPilllMHY,
KOpO3il1HO-M€eXaHi4YHi TPIlHY.

2. The dissertation for competition of the scientific degree as a candidate of engineering sciences by 01.02.04
speciality - Mechanics of deformable solid. - Karpenko Physico-Mechanical Institute of the National Academy of
Sciences of Ukraine, Lviv, 2018. The work is dedicated to the development of models and methods for determining
the pipes residual lifetime of the oil and gas pipelines, under the influence of stress and physico-chemical factors,
namely, a non-stationary operating loading mode, hydraulic attacks, and hydrogenation effect from the natural
gas, the simultaneous action of hydrogenation and corrosion, in-service steel pipes degradation. Thus, based on
the energetic approach, the calculation model for determining the gas pipeline residual lifetime under cyclic
change of natural gas pressure and hydrogenation influence was developed. Using this calculation model, the
residual lifetime for X60 steel gas pipeline under cyclic loading and hydrogenation from natural gas was calculated.
Using the finite element method, a distribution of hydrogen concentration in the wall of the gas pipelines and their
welding joint, as well as in a compact specimen, was found. These data were used in constructing the mathematic
model for determining the kinetics and the period of fatigue crack growth in a ring welding joint from steel X70 of
the gas pipeline under hydrogenation and cyclic change of the natural gas pressure, under the corrosion potential
and under cathodic protection. The methods of the residual lifetime determining of oil pipelines with internal and
external cracks under hydraulic shocks, laminar and turbulent oil flows were developed. The methods of the
residual lifetime determining of the gas and oil pipelines steel during their in-service degradation, under
simultaneous action of constant loads and a corrosive-hydrogenating environment were developed. The crack
initiation after a certain service time was considered, up to the essential degradation level. The pipeline steel
degradation during their operation was shown to reduce the residual lifetime essentially. Keywords: pipes of gas
and oil pipelines, calculation methods for the residual lifetime assessment, corrosion-hydrogen degradation,
energy approach, hydrogen concentration, hydrogen embrittlement, stress corrosion cracking.
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