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1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HayK 3a crenianbHicTio 05.11.13 «[Ipunaau i
MEeTO/IY KOHTPOJIIO Ta BU3HAYEHHS CKJIaZly pe4oBUH» (152 — MeTpoJiorist Ta iHpopMaliliHO-BUMipIOBa/IbHA TEXHIKA).
- IBano-@®paHKiBCbKUI Hal[iOHaIbHUI TeXHIYHUM YHiBepcuTeT HadTH i rasy, IBaHo-@paHkiBcbk, 2021.
JuceprauiiiHa poboTa IpUCBsIY€HA BUPILIEHHIO BAKJIMBOI HAYKOBO-TIPUKJIAHOI IPO6JIEMU B rajly3i METO/IB Ta
IpujafiB KOHTPOJIIO eKCIUTyaTaliiHUX apaMeTpiB ra3onpoBiIHAX CUCTEM, IO AOCITAETLCS LJISXOM PO3POOJIEHHS
HOBITHIiX 32C06iB KOHTPOJIIO eKCIIJTyaTallifHUX NTapaMeTpiB ra30MpPOBiZHMX CUCTEM Ta AOCIIIPKEHHSIM HOBUX
iHpopmaTUBHUX IapaMeTPiB KOHTPOJIIO K TEXHIUHOTO CTaHy Tak i pe>XUMy poOOTH ra3onpoBigHuX cucteM. IlogaHo
Pe3yJIbTaTU aHaJli3y Cy4aCHOIO CTaHy Ta TEHAEHLi PO3BUTKY METO/IB, 3aCO0iB Ta TEXHOJIOTINl HEPYHNHIBHOTO
KOHTPOJIIO €KCILTyaTaliliHUX apaMeTpPiB TPyOOIIPOBIJHMX CUCTEM 3 METOIO MOIIYKY IUISIXIB iX yIOCKOHATIEHHS 3

BHUKOPHCTaHHSIM HOBUX iHPOPMATUBHUX [TapaMeTpiB, B TOMY YMCJIi 32 KpuTepisimu eHeproedekTrBHOCTI. HaBeneHo



XapakTep 3aJ1eKHOCTI BIJIUBY [Ee(EKTIB TPYOONIPOBIIHUX CUCTEM, 30KPEMA TAKUX SIK HET€PMETUYHICTb Ta
[IOpPYILIeHHS reoMeTpii, Ha peskuMu excIyaTanii Ta eHeproepeKTuBHICTb pOOOTU TPYOOIIPOBIIHMX CUCTEMU.
BcTaHoBJI€HO XapaKTep BIUIMBY HE TEXHOJIOTIYHUX CKYIIUY€Hb B TIOPOXXHUHI TPYyOOIIpOBOAY Ha €KCIIyaTalilHi
[IOKa3HUKY Ta €HEProe(pEKTUBHICTb HOr0 pOOOTH, YIOCKOHAJIEHO METO, BUSIBJIEHHS TaKUX CKyT4€Hb Ta IIOJAHO
PEe3yJIbTaTU MOro €KCIIEPUMEHTaJIbHOTO NOCIIIPKEHHS Ta IPOMHUCIIOBUX BUIIPOOYBaHb. PO3KPUTO BUTL 3B'I3KY
BILJIMBY BJIACTMBOCTE! IPUPOAHOrO rasy, 0 TPaHCIOPTYIOThCS B TPYOOIIPOBO/Li, HA eKCIIyaTalliliHi TOKa3HUKH Ta
eHeproe(eKTHUBHICTh POOOTH ra3oNpoBigHUX cucTeM. [TogaHo pe3ysibTaTu aHali3y iCHYIOUUX METO[iB, METOI UK Ta
TeXHIYHUX 32C06iB KOHTPOJIIO BUTOKIB 3 TPYOOIIPOBITHUX CUCTEM Ta 06J1aHAHHS, HABE,EHO METOIVKHU BUOODPY
00J1aHAHHS 1J151 KOHTPOJIIO HasIBHOCTI Ta BEJIMYMHU BUTOKIB BYIJIEBOJHIB. YJOCKOHAJIEHO TE€XHOJIOTi Ta TeXHIYHi
3ac00¥ KOHTPOJIIO BJIACTMBOCTEN IIPMPOJIHOrO rasy, IOoaHO Pe3yJbTaTy iX anpoballii Ta JOCiIKeHHS BILIUBY
(i3MKO-XiMiYHUX BJIACTUBOCTEN IPUPOLHOTO ra3y Ha TEXHIYHMI CTaH, PEXKUMMU €KCILTyaTalii Ta
eHeproedeKTUBHICTb pOOOTH TPYOOIIPOBIIHMX CUCTEM Ta 06s1agHaHHS. Kill04oBi CI0Ba: TEXHIYHA iaTHOCTHUKA,
KOHTPOJIb TEXHIYHOT'O CTaHy, eHeproeeKkTUBHICTb, METOIMKA, Pi3UKO-XiMiUHI XapaKTepPUCTUKY, NePeKTH, TeIaoTa

3rOpsAHHSA IIPUPOLHOTO rady, HOpMaTI/IBHI/II/“I HOKYMEHT.

2. The dissertation on reception of a scientific degree of the Doctor of Technical Sciences in the specialty 05.11.13
“Instruments and methods of control and composition of material determination” (152 - Metrology and
information-measuring equipment). - Ivano-Frankivsk National Technical University of Oil and Gas,
IvanoFrankivsk, 2021. The dissertation is devoted to the solution of an important scientific and applied problem in
the field of methods and devices of control of operational parameters of gas pipeline systems, which is achieved by
developing new means of control of operational parameters of gas pipeline systems and research of new
informative parameters of control. The results of the analysis of the current state and trends in the development of
methods, tools and technologies of non-destructive testing of operational parameters of gas pipeline systems and
equipment are presented. It is shown that determination of technical condition and diagnostics of pipeline systems
is carried out mainly on separate informative parameters without their complex account, thus the conclusion on
possibility of the further operation of the equipment is accepted on the basis only of results of control of a
technical condition of material of pipelines. The results of the developed theoretical bases and the received
mathematical dependence of influence of the small size of through defects of walls of pipelines on process of gas
transportation are resulted. It is proved that the presence of such defects not only creates dangerous emergencies
with pipeline destruction and environmental damage, but also affects the efficiency of pipeline systems and
equipment, creating local flow resistance and reducing the capacity and energy efficiency of pipeline systems.
Mathematical models of the influence of changes in the geometry of the cross section of the pipeline, non-
technological accumulations in the pipeline cavity and physicochemical parameters of natural gas on the capacity
of pipeline systems are obtained. Mathematical dependences make it possible to assess the impact of these
changes on the energy efficiency of gas pipelines and equipment. The economic effect of the implementation of
the measure taking into account the physics and chemical parameters of natural gas in the operation of gas
distribution equipment is estimated. The results of theoretical and experimental researches of advanced methods
are presented: control of heat of combustion of natural gas, which consists in expansion of possibility, in particular
increase of a range of easurements and increase of accuracy of measurements. Improvements have been made by
using a number of circuit solutions that reduce the effect of half-wave loss error in ultrasonic measurements and
the developed algorithm for finding the reference point of the acoustic signal, as well as the ability to measure not
only lower but also higher heat of combustion of natural gas. from the content of carbon dioxide, the speed of
propagation of ultrasonic vibrations in the sample of natural gas and the value of the lower heat of combustion;
measurement of the level of accumulations in the cavity of the pipeline, which allowed to measure the level of
various liquids separately in the operating mode s of gas transportation by gas pipelines. The results of
experimental researches of a new method of control of presence and measurement of volume of leaks of natural
gas on crane knots and the equipment of the main pipelines are resulted. The method has pa ssed successful
industrial tests and has shown its effectiveness in detecting both micro and very large, pre-emergency leaks.
Experimental studies of a new informative parameter, namely the value of the integrated image density of acoustic



structural noise , which are obtained using an ultrasonic flaw detector working with piezoelectric transducers with
phased arrays, which allowed to develop a new method to prevent defects in steel pipelines at the stage of their
nuclei microstructural level and determination of the yield strength of the metal of the pipeline. New technical
means have been developed and implemented (device for measuring higher heat of natural gas combustion,
installation for measuring liquid levels in the gas pipeline cavity, installation for easuring natural gas leakage levels
from gas pipelines and equipment) and technologies their industrial tests were carried out. A number of normative
documents of various categories (measurement methods, methodological upport for determining the volume of
natural gas leaks, technical conditions for the manufacture of developed systems) and a standard regulating the
measurement of heat of combustion of natural gas by correlation have been developed. Keywords: technical
diagnostics, control of technical condition, energy efficiency, technique, physical and chemical characteristics,
defects, heat of combustion of natural gas, normative document.
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