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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToiB YMCeNbHOr0 MOJIEIOBAHHS (Pi3MKO-MEXaHIYHMX IIPOLIECiB B 3BAPHUX €JIEMEHTaX MariCTpajabHUX

I‘aBOI‘IpOBO]_IiB Inpun TpaHCHOpTYBaHHi ra3oBOOHEBUX CYMiH_Ieﬁ

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods for numerical simulation of physical and mechanical processes in welded elements of
main gas pipelines during the transportation of gas-hydrogen mixtures

Pedepat yKpaiHCBKOIO:

Merta poboTu — IOCiIKEeHHS XxapakKTepHUX 3aKOHOMipHOCTE! BIIJIMBY BOAHEBOI erpasalii TpyoHuX cTanei Ha
HaJilHICTb i pOOOTO3aTHICTh 3BAPHUX €JIEMEHTIB MariCTpajbHUX TPyOOIIPOBOIB [IPY TPAHCIIOPTYBAaHHI cymilein
IIPUPOLHOrO rasy Ta 3eJIEeHOro BOJHIO. Y paMKaxX HayKOBO-OCJiIHOI po60TH po3p061eHO MaTeMAaTUYHI MOJeJi Ta
BHCOKOIIPOAYKTUBHI KOMITIOTEPHI ITPOrpamu JiJisl IPOTHO3YBaHHS HAJIMHOCTI 3BapHUX €JIEMEHTIB MariCTpajibHUX
ra3onpoBOJiB 32 YMOB IIPOEKTHOI €KCIUIyaTalii Ta pEMOHTY IIifj TUCKOM IIpYU TPAHCIIOPTYBaHHi CyMillel 3€JIEHOTrO
BOJHIO Ta IPUPOJHOro rasy. Tak sk r[paHAYHMI CTaH TPyOONIPOBOIB [IpY 3HAYHIN BOJHEBIN Jerpanauii MexaHiYHUX
BJIACTUBOCTEN i HAKOIIMYEHHS eKCILTyaTaliiiHUX MOWKOKEeHb (KOPO3ifHNX, CTPEeC-KOPO3iiHNX) BUBHAYAE€ThCS
KOMILIEKCOM Qi3UYHUX BULL, i crienindikoo TEXHOJIOTTYHMX IIPOLIECiB MOHTaXY i pEMOHTY 3BaplOBaHHSIM, MOJIei
BPaxOBYBaJI B3a€EMOIIOB'SI3aHi IPOLIeCH KIHETUKU TEMIIEPATYPHUX I10JIiB, HANIPYXEHO-Ae()OPMOBAHOTO,
MOUIKOPKEHOT0 Ta CTPYKTYPHOTO CTaHIB MeTay TpyOOIIPOBOAY, a TAaKOX AUQY3ilo BOAHIO. PO3IyISHYyTO 3aaayi
IIPOEKTHOI pOOOTO3ATHOCTI 3BAPHUX IiJISIHOK TPYOOIIPOBOJIB 32 Pi3HOrO CTYIIEHSI BOLHEBOIO OKPUXYEHHS i
CTaTUYHUM i UMKJIIYHUM HaBaHTKEHHAM. [IpoBeleHO aHasi3 MOKIMBOCTEN BUKOPUCTAHHS iCHYIOYO]
ra3oTPaHCIOPTHOI CUCTEMH [J1s1 TPAHCIIOPTYBAHHS Fa30BOAHEBUX CyMilllell pi3HOTO CKIaly. BUKOHAHO OLiHKY
TPaHMYHOTrO CTaHy TPYOOIPOBOIB i3 TPIIMHONOAIOHUMHU Ta KOPO3iTHMMU €KCIUTyaTaliiHUMU JepeKTaMu.
Po3po6s1€eHO BUMOTHY 10 TIPOBEJIEHHS PEMOHTHOTI'O 3BapIOBAaHHS, 30KpeMa 1J151 6araTonpoxiHOrO HallJIaBJIEHHS
JIOKaJIbHUX KOPO3iliHUX BTpaT MeTany. CopMyJIbOBaHO pEKOMEHTALLII 00 MOPSIKY OLiHKM 1e(EeKTHOCTI 3BapHUX

3'e[JHaHb i yMOB BUKOHAHHSI PEMOHTHO-BiIHOBJIIOBAJIbHUX POOIT 6€3 BUBELEHHS TPYOOIIPOBO/IB 3 €KCILTyaTaLlii.

Pedepar aHIJIiHCBKOIO:

The purpose of the work is to study the characteristic patterns of the influence of hydrogen degradation of pipe
steels on the reliability and performance of welded elements of main pipelines when transporting mixtures of
natural gas and green hydrogen. As part of the research work, mathematical models and high-performance
computer programs were developed to predict the reliability of welded elements of main gas pipelines during
design operation and repair under pressure during transportation of mixtures of green hydrogen and natural gas.
Since the ultimate state of pipelines with significant hydrogen degradation of mechanical properties and
accumulation of operational damage (corrosion, stress-corrosion) is determined by a complex of physical
phenomena and the specifics of technological processes of installation and repair by welding, the models took into
account the interrelated processes of the kinetics of temperature fields, the stress and structural state of the
pipeline metal, as well as hydrogen diffusion. The problems of the design performance of welded sections of
pipelines with varying degrees of hydrogen staining under static and cyclic loads are considered. An analysis of the
possibilities of using the existing gas transportation system for transporting hydrogen gas mixtures of different
compositions was conducted. An assessment of the limit state of pipelines with crack-like and corrosion
operational defects was performed. Requirements for repair welding were developed, in particular, for multi-pass
surfacing of local corrosion metal losses. Recommendations were formulated on the procedure for assessing the
defectiveness of welded joints and the conditions for performing repair and restoration work without putting
pipelines out of action.

Impexc YIK: 621.039:658.310.8; 621.039:331.108, 621.039:658.261/.262; 621.039:658.265; 621.039:658.264
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
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PEMOHTHOMY 3BapIOBaHHI TPYOOITPOBOIiB, METOIUKY MOJIEIIOBAHHS [IJIsl aHAJII3Y CTAHY MOHTaKHUMX 3BaPHUX

3'elHaHb, KIHETUKY BTOMHOT'O 3DOCTaHHS TPIlMH Ta BIIJIMBY BOAHEBOI gerpanarii.

Hazpa HTII aHrsi#icbKoI0: : Models for predicting cold cracking susceptibility during pipeline repair welding,
modeling techniques for analyzing the condition of assembly welds, fatigue crack growth kinetics, and the effects
of hydrogen degradation.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: MaTeMaTHyHi MOZIEJT Ta KOMITIOTEPHI IPOrpamu
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