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IiarHOCTYBaHHA iX TEXHIYHOTO CTaHy

2. Prediction of residual life of intrastation technological oil pipelines by diagnosing their technical state

Pedepar:

1. Y nuceprauii po3risiHyTO HalBaXJIUBIL aClIeKTH MOOYA0BU METOIVKY KOMILJIEKCHOTO aKyCTUYHOTO
IiaTHOCTYBaHHSI CTaHy BHYTPilIHbOCTAHLIMHUX TEXHOJIOTIYHMX HA(PTOMPOBOIIB Ta 06JIaHAHHS
Ha(TOMOMITyBaJIbHUX CTAHLIH i IBONIAPEMETPUYHY METOJUKY PO3PAXyHKY iX 3aJIMIIKOBOTO pecypcy 3a HasiBHOCTI
BTOMHHUX MaKpOTPIill[MH. 3allpONIOHOBAHO METOAMKY KOMILJIEKC-HOTO JiarHOCTYBaHHS CTaHy 06JI1a/IHAaHHS METOJIOM
aKyCTMYHOI €MicCii Ta yJIbTPa3ByKOBOI'O KOHTPOJIIO, SIKA IO3BOJIMJIA BUABJISTHU SIK IMHAMIKY PO3BUTKY TPIlIUH, TaK i
iXHi reOMETpUYHI PO3Mipu. Buniy pyiiHyBaHHA Marepialy BU3Ha4YaIu Ha MiCTaBi 3aCTOCYBaHHA KPUTEPIIO OLIIHKY
TUMIB pyUHYBaHHS KOHCTPYKLIMHMX MaTepiasiB 3a NapaMeTpaMu BEUBJIET-TIEPETBOPEHHS CUTHAJIIB aKyCTUYHO]
eMicii. [I71s1 BUnaaKy BUsIBJIEHUX 32 PO3P0O06JIEHOI0 METOJIUKOIO AiarHOCTYBAaHHS BTOMHUX TPill[MH 3a[IPOIIOHOBAHO
PO3paxoByBaTU 3aJIMIIKOBUI Pecypc 00J1affHaHHS, YPaXOBYIOUX KiHETUKY POCTY BTOMHO] TPIillIMHM Ta KOHLIEHTPALIil0
BOJIHIO Y ii BepinHi. BcTaHOBJIEHO, 1110 3a/IMIIKOBA JOBroBiuHICTb Ha 20...25% MEHIIa y BUNAJIKy BpaXyBaHHS

KOHIIEHTpALlii BOOHIO Y BEPUIMHI TPILIMHYU, HIK 3 ypaxXyBaHHSM JIMIIE CaMOi KIHETHKH ii NOIIMPEHHS y MaTepiai.



2. The most important building aspects of complex acoustic methodology for diagnostics of pipelines and oil
distillation equipment state are considered in the thesis. Two-parameter methodology of the equipment residual
life calculation at the fatigue crack presence is also considered. Based on long-term examination of the equipment,
the physical model of factors relationship which influence the operating stations equipment material and cause
fracture initiation and development is built at the thesis, as well as the model of the residual life calculation and
algorithm its implementation. A methodology of the equipment state complex diagnostics by methods of acoustic
emission and ultrasonic testing, that allowed revealing crack growth dynamic and its geometry are proposed.
Material fracture type was found using criteria by parameters of acoustic emission signals wavelet transform. In
the case of fatigue cracks identified by the developed method of diagnostics it was proposed to calculate the
equipment residual life, taking into account the fatigue crack growth kinetics and hydrogen concentration at its
tip. It is shown that a residual life revealed 20...25 % less in the case of taking hydrogen concentration at the crack
tip into account.
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