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Pedepar:

1. BipoBajiskeHHsI HOBiTHIX TEXHOJIOTIH i pillleHs [J1s MiIBUIeHHsI eHeproedeKTUBHOCTI Ta HAMIiiTHOCTI, TAaKUX SIK
BMKOPHMCTaHHS IOKPaleHHS rigpaBiyHUX XapaKTepUCTUK TPyOOIIPOBOLiB Ta BIIPOBAIKEHHSI CUCTEM MOHITOPUHTY,
CIIpUsie 3HMKEHHIO €HEProBUTPAT Ta NOKPAIIEHHIO 3arajibHoOi e(eKTUBHOCTI poboTu cuctemu. ['azoHadTonposony,
Ki €KCITyaTyIOThCS IIPOTSTOM TPUBAJIOTO YaCy, MOXYTb MifJaBaTUCS 3HOCY i ferpajanii MaTepiasis, o HifBUILyE
PU3MKM aBapilHUX CUTYaLiil. BUBYeHHS i BIPOBAI)KEHHS METOiB MiABUIEHHS HAiMHOCTI NO3BOJISIE 3HU3UTU
MMOBIpHiCTbh BUTOKIB, aBapill Ta KaTacTpoPiuHUX HACIITKIB JJ15 HAaBKOJMIIHBOTO cepenoBuia. [TinBummeHHs
eHeproeeKTUBHOCTI i HalifHOCTI TPyOOIIPOBOLIB 4,03BOJIsI€ 3HU3UTU BUTPATH HA TEXHIYHE OOCIyrOBYBaHHS i

PEMOHT, LI € BaXJINBUM ACIIEKTOM JJIsSI IOBrOTPUBAJIOi eKcIlyaTalii. B yMoBax HEIIOBHOTO 3aBaHTaKE€HHS



TPYOOINPOBOIiB BayKJIMBO ONTUMI3yBaTH iX €KCILTyaTallio 711 3MEHILIEHHs! BTPAT i NifiBULIeHHS €(DeKTUBHOCTI
BHUKOPHCTaHHS iCHYIOUUX MTOTY>KHOCTe!. Lle MoXke BKIIIOYaTy B cebe BUKOPUCTAHHS Cy9acHUX METOZIB yIIpaBiliHHS
chCTeMaMy TPyOOPIOBIIHOTO TPAHCIOPTY, a TAKOX e(eKTUBHE BUKOPUCTAHHS He3aisIHUX TPYOOIIPOBO/IB Ta
00J1aAHSIHHA 17151 Ie€peKavyBaHHs aIbTePHATUBHUX BUAIB MPOAYKTiB. OnTUMi3alis eHeproeeKTUBHOCTI Ta
IiIBUIIEHHS HAJiHOCTI TPYOONPOBO/IB CIPUSIOTh 3MEHIIEHHIO HETaTUBHOTO BIUIMBY HA HABKOJIMIIHE
cepenosuiie. lle Bkioyae B cede 3HIDKEHHS BUKUIIB TaADHUKOBUX rasiB, 3a1106iranHs BUTokaMm HadTu i rasy Ta
MiHiMi3allilo WKiJJIMBUX BIJIMBIB HA €KOCUCTEMU. 3apa3 BaXKJINBO 3a0€3I1€4YUTH BifTIOBIIHICTb CYy4aCHUM
€KOJIOTIYHUM CTaHZapTaM i HopMaMm, o crpusie 36epekeHHI0 IPUPOIHUX PECYPCIB i 3aXUCTy AOBKisISL. BUBUEHHS
IMTaHb eHeproeeKTUBHOI pOOOTH Ta MiABUILIEHHS HailHOCTI TPHBaJIOEKCIIyaTOBaHUX HA(TOIIPOBOLIB Ta
ra3olpoBOJiB B YMOBax HEIIOBHOI'O 3aBAHTA)KEHHSI € KPUTUYHO BKJIMBUM [17151 3a0€3I1€4€HHS] EKOHOMIUHOI,
€KOJIOTi4YHOI Ta TEXHIYHOI CTaJsIOCTi eHepreTuyHoi inppacTpyKkTrypu. lle 103B0oJIsie ONTUMI3yBaTy BUTPATH, 3MEHIINATH
€KOJIOTiUHi PU3MKU Ta 3abe3nednTy 6esnepebiliny i 6esrneyny ekciuryaTanio Tpyoonposois. He3Bakaouu Ha
3HAYHI pe3yJsbTaTy Y BUPilleHH] iHKeHepHUX 33724, CIIPSIMOBAaHUX Ha MifBUILeHHS e(eKTUBHOCTI Ta HAAIMHOCTI
pob6OTH CUCTEM TPYOOIIPOBiIIHOrO TPAHCIIOPTY B YMOBAX HEIIOBHOT'O 3aBAaHTAKEHHS, HA CbOTOJIHI 3aJIMIIAETHCS P
HEBUPIiLIEHUX IMTaHb B HAQPTOra3o0Bill ramaysi, IKi NOTPeOy0Th OAAJIBIIOrO PO3BUTKY Ta YIOCKOHAJIEHHS, 30KpeEMa
yIOCKOHAJIEHHS CIIOCOO6iB BUsIBJIEHHS NedeKTiB Ta iX pEMOHTY, pillleHHsSI HAyKOBUX 3aJ1a4 [1I0B’13aHUX 3 L[UM,
PO3B’13aHH4 33714, 1110 CTOCYIOThCS MiIBUILIIEHHS €HepProe(eKTUBHOCTI IPOLieCiB llepeKayyBaHHs HaTH i rasy uu
iHIINX aJIbTEPHATMBHUX [IPOAYKTIB. JlucepTallilo IPUCBSYEHO YIOCKOHAJIIEHHIO CUCTEM Ta METOIVIK BUSBJIEHHS
nedekriB HaTOrazonpoBoiB, Cr1I0coby iXx pEMOHTY 3 METOIO 3abe3nedeHHs iX HafiiiHOi Ta eHeproedeKTUBHOI
poboTu. [l peanizaliii nocTaBjeHNX 3aBAaHb IPOBEJEHO aHasi3 Cy4acHOro CTaHy CUCTEM TPyOOIIPOBiHOTO
TpaHCIOPTY HaQTH i rady Ha NpeAMET 3aBaHTaKEHOCTI, IPOBEIEHO CUCTEMATU3ALLiI0 e eKTiB JiHiHOI YacTUHU
TPYOONPOBOIiB Ta BUOKPEMJIEHO HAl61/IbII HeGe3NeuHi (Kopo3iiiHi, epo3iiiHi Ta HaCKpi3Hi) 3 MOrJIsAAy Ha HAAiMHICTD,
eeKTUBHICTb Ta eKOJIOTiyHy 6e3meKy. [IpoBeneHo aHasi3 MeToiB Ta MoJiesiel BUSIBJIEHHS e PeKTiB JiHiHOi
YaCTUHY TPYOOIPOBiJHUX CUCTEM Ta CIIOCOOIB PEMOHTY 11UX AedeKTiB. 3aieKIapoBaHa HEOOXiHICTb BCTaHOBJIEHHS
e(EeKTUBHUX CIIOCOOiB PEMOHTY TPUBAJIIOEKCIIyaTOBAHUX TPYOONIPOBO/IB, B yMOBAaX HEMIOBHOTO 3aBaHTAXKEHHS
IIPOJYKTOM, Ta iX yJJOCKOHAJIEHHS 3 METOIO Mi/IBUIIEHHS eHeproeeKTUBHOCTI Ta HaZiiIHOCTi TPAaHCIIOPTYBaHHS,
0COOJIMBO J1J151 BUCOKOB'SI3KMX Ha(T, IpolieC TPAaHCIIOPTYBaHHS SIKUX BBAXKAETHCS HAJ3BUUaHO €HEepro3aTpaTHUM.
[IpoBeneHO 4KCI0BE KOMITIOTEPHE MOJIEJIIOBAaHHS PyXY ra30BOr0 IIOTOKY BiIBOJIaMU Ia30IIPOBO/IiB, SIKE
BMKOHYBAJIOCh B porpamHomy Komiuiekci ANSYS Fluent R17.0 Academic, 3 MeTOI0 BUSIBJIEHHS €pO3iHUX
MOUIKOJKEHb BiZIBOMIiB ra30IIPOBO/IIiB Ta €KCIIEPUMEHTAJILHO MiATBEPIKEHO TOCTOBIPHICTh TEOPETUYHOTO
BUSIBJIEHHSI MiClisl €pO3ifHOTO 3HOIIYBaHHS. Y OCKOHAJIEHO METOIUKY PO3PaxyHKy ITapaMeTpiB po6oTH
MaricTpasbHUX HAQTOIPOBOLIB 3 ypaxyBaHHSIM MaJIMX BUTOKIB HA(pTU Ta IPOTrHO3YBaHHSI iX BEJINYUHU i
MiCLIETIOJIOKEHHS, 2 TAKOX OL[iHEHO BEJIMYMHY 3a0pyIHEHHSI HAaBKOJIMIIHBOTO CEPeNoBUILA Yepes iHdimbTpanio
Ha(TU B I'PYHT. YJOCKOHAJIEHO CIIOCi6 BUSIBJIEHHS HACKPI3HUX NledeKTiB ra3oHadTONPOBO/IIB, KUl 6a3yeThCs Ha
BMKOPHUCTaHHI BHYTPIlIHbOTPYOHUX NIOPIIHIB Ta IIPOBEAEHO MOJIEJIIOBAHHS PyXy IPOAYKTY B IaHOMY IIOPILHI B
MOMEHT BUSIBJIEHHS flepekTy. [I[poBeieHO OGrpyHTYBaHHS BUGOPY METOLY PEMOHTY TPyOOIPOBOiB “Tpy6ba B TPy6i”
Ta MO0 yJIOCKOHAJIEHHS], 3 METOIO PiBHOBIJAa/IeHHsI BHYTPIIIHbOI TPyOU Bif, 30BHIIIHBOI. [I7151 yZOCKOHATIEHOTO
METOJly PEMOHTY BUPIilllEeHO ONTMMI3alliliHy 3a7a4y 3 BUOOpY JiameTpa Ta TOBIMHU CTiHKYA BHYTPIilIHbOTO
TPYOOIIPOBOY, SIKUAI MIPOTSTYEThCSI B PEMOHTOBAHOMY, 32 KDUTEPISIMU MiHIMaZIbHUX BTPAT TEIlIa IIPU
MaKCHUMaJIbHIll IPONYCKHil 3IaTHOCTI, TPU IKOMYy €Hepro3aTrpaTyi Ha TPAHCIOPTYBAaHHS IIPOJYKTY OyAyThb

MiHIMaJIbHUMY, 1O JO3BOJIUTh OTPUMATH MAaKCUMAaJIbHY eHeproeeKTUBHICTb.

2. The introduction of the latest technologies and solutions to improve energy efficiency and reliability, such as the
use of improved hydraulic characteristics of pipelines and the introduction of monitoring systems, helps to reduce
energy costs and improve the overall efficiency of the system. Oil and gas pipelines that have been in operation for
a long time can be subject to wear and material degradation, which increases the risk of accidents. The study and
implementation of reliability improvement methods can reduce the likelihood of leaks, accidents and catastrophic
environmental consequences. Improving the energy efficiency and reliability of pipelines can reduce maintenance
and repair costs, which is an important aspect for long-term operation. In conditions of incomplete loading of



pipelines, it is important to optimize their operation in order to reduce losses and increase the efficiency of the
use of existing capacities. This may include the use of modern management methods for pipeline transport
systems, as well as the effective use of idle pipelines and equipment for pumping alternative types of products.
Optimizing energy efficiency and increasing the reliability of pipelines contribute to reducing the negative impact
on the environment. This includes reducing greenhouse gas emissions, preventing oil and gas leaks, and
minimizing harmful impacts on ecosystems. Now it is important to ensure compliance with modern environmental
standards and norms, which contributes to the preservation of natural resources and environmental protection.
Studying the issues of energy-efficient operation and increasing the reliability of long-term oil and gas pipelines
under conditions of partial load is critically important for ensuring the economic, ecological and technical
sustainability of the energy infrastructure. This allows you to optimize costs, reduce environmental risks and
ensure smooth and safe operation of pipelines.Despite significant results in solving engineering problems aimed at
increasing the efficiency and reliability of pipeline transport systems under conditions of partial loading, there are
still a number of unresolved issues in the oil and gas industry that require further development and improvement,
in particular, improvement of methods of detecting defects and their repair. solving scientific problems related to
this, solving problems related to increasing the energy efficiency of oil and gas pumping processes or other
alternative products. The dissertation is devoted to the improvement of systems and methods of detecting defects
in oil and gas pipelines, the method of their repair in order to ensure their reliable and energy-efficient operation.
To implement the tasks, an analysis of the current state of oil and gas pipeline transport systems was carried out
for the purpose of congestion, defects of the linear part of the pipelines were systematized, and the most
dangerous (corrosive, erosive and through) were singled out from the point of view of reliability, efficiency and
environmental safety. An analysis of methods and models for detecting defects in the linear part of pipeline
systems and methods of repairing these defects was carried out. The need to establish effective methods of
repairing long-term operating pipelines, in conditions of incomplete product loading, and their improvement in
order to increase energy efficiency and reliability of transportation, especially for high-viscosity oils, the
transportation process of which is considered extremely energy-consuming, has been declared. Numerical
computer modeling of the movement of gas flow through gas pipeline taps was carried out, which was performed
in the ANSYS Fluent R17.0 Academic software complex, in order to detect erosive damage of gas pipeline taps, and
the reliability of the theoretical detection of the place of erosive wear was experimentally confirmed. The method
of calculating the operating parameters of main oil pipelines has been improved, taking into account small oil leaks
and forecasting their size and location, as well as the amount of environmental pollution due to oil infiltration into
the soil has been estimated. The method of detecting end-to-end defects of gas and oil pipelines, which is based
on the use of in-tube pistons, has been improved, and the product movement in this piston at the moment of
detection of the defect has been modeled. The justification of the choice of the "pipe-in-pipe" pipeline repair
method and its improvement, with the aim of equal distance between the inner pipe and the outer pipe, was
carried out. For the improved method of repair, the optimization task of choosing the diameter and wall thickness
of the internal pipeline, which extends in the repaired one, was solved according to the criteria of minimum heat
loss at maximum throughput, in which energy costs for transporting the product will be minimal, which will allow
obtaining maximum energy efficiency.
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