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1. Incepraliis € 3aBepuIeHOI0 HAyKOBO-IOCJiIHOI POOOTOIO0, SIKA IPHCBSIYEeHA BUPILIEHHIO HAYKOBOi 3a1ay4i 3
NiABUILEHHS HAiMHOCTI Ta eHeproedeKTUBHOCTI CUCTeM ITPOTUKOPO3iIHOrO 3aXUCTY Mi3€MHUX CTaJIeBUX
TPYOOIIPOBO/IiB i3 HEOAHOPITHOIO CTPYKTYPOIO WIJISIXOM BI,OCKOHAJIEHHS Ta BUKOPUCTAaHHS €J1IeKTPOTEXHIYHUX
CHCTEM KaTOJHOTO 3aXMCTy 32 PaXyHOK BpaxyBaHHS €JIEKTPOTEXHIUHUX [IapaMeTPiB TPyOOIIPOBOLY, OTO i30JIA1Li,
HAaBKOJIMIIHbOTO I'PYHTY Ta PEKMMIB POGOTH BUIIPSIMIISIUIB CYCITHIX CTaHIIiM KATOLHOTO 3aXUcTy. JucepTanis
CKJIaIA€ThC 31 BCTYIly, YOTUPbOX PO3iJiB, 3araJlbHAX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JIITEPATyPHUX IKEpeJl i3
143 HalimeHyBaHb Ta 2 fogaTKiB. BecTyn Hamae iHpopmaliiio Mpo akTyalabHICTh TEMU JOCIIIKEHHS, POPMYJIIOE METY
Ta 3a7a4i, 00’eKT, IpeAMET i HAYyKOBO-TIPUKJIALHY 33724y OCJIiIKeHb, OO DYHTYBaHHS METO[IiB, HAYKOBOi HOBU3HU

1 IPaKTUYHOI 3HAYMMOCT] OZlep>KaHUX pe3yJIbTaTiB, BU3HAUYae 0COOMCTUM BHECOK 37100yBaya, a TaKoK HaBOAUTD



BigomMocTi mopmo ny6Jtikanii i anpob6artiii, mpecTapise CTPYKTypy Oucepralii. Y nepuomy posaisii mpoBeeHo
KOMIIJIEKCHUI aHaJIi3 Cy4aCHOTO CTaHy i TEHIEHLil PO3BUTKY Y cdepi e1eKTPOXiMiYHOrO 3aXUCTY MiA3eMHUX
CTajieBUX TPYOOIIPOBOiB. BuBU€HO CTPYyKTYypy razorpaHcnoptHoi cuctemu (I'TC) Vkpainu, Ta JOKyMEHTH, 110
HOPMYIOTb PUHOK [TOCTAa4aHHS IPUPOJHOTO rasy, poo0oTy ra3oNpoBOAiB Ta ix 3aXUCT Bif KOPo3ii B YKpaiHi i CBiTi.
[IpoanasnizoBaHi cy4acHi TeHAEHLii HAyKOBONPUKIJIAIHUX AOCTiIKEHb Ta iHKEHEPHO-TEXHIYHUX PilleHb y cdepi
€JIEKTPOXIMIYHOTO 3aXUCTY MiI3€MHUX CTaJIeBUX TPyOOIIPOBOJiB, HaBelleHO Kilacudikallilo 3acobiB
[IPOTMKOPO3iIHOI0 3aXMCTY T4 BUMOTH [0 CTaHLiN KaTOLHOIO 3aXUCTY, il TUIIOBA CTPYKTypa Ta KOMEPLiNHI pilleHHs
Ha pUHKY YKpaiHu. TakoxX OOCIiIKeHI Cy4acHi TeHIEHLIil, 040 3pOCTaHHS IIOIYJISIPHOCTI i BAKOPUCTaHHS
[I0JIieTUJIEHOBUX TPYOOIIPOBOZIB B Ira30MpPOBIHIX Mepeskax. [Ipyruil po3iii prUCBsYeHO OIIaHOBYBAaHHIO iCHYI0UMX
MeTo[IiB GOpMYBaHHsI 3aXMCHOTO MOTEHIIialy B3JOBX IIiI3€MHUX CTaJIeBUX TPYOOIIPOBO/IiB Ta PO3PaXyHKY
napamertpiB Tunosoi CK3. JlocifKeHi iCHyI04i €eKBiBaJIEHTHI CXeMU 3aMillleHHS CUCTEMMU «CTaHLIig KATOLHOTO
3aXUCTy — [PYHT — TPyOOIPOBiA» Ta SBULI, IO BIUINBAIOTh HA IIapaMeTpHu Liei cucremu. HaBenieHO yoOCKOHATIEHY
MaTeMaTU4YHY MOJIEJIb Ta CXEMY 3aMillleHHS i3 BpaxyBaHHSIM iHOYKTUBHOI Ta EMHICHOI CKJIaIOBOI Ta 30CE€PEIKEHNX
HEOJHOPiJHOCTE!. PO3IJISIHYTO TUIIOBE CXEMOTEXHIYHE BUKOHAHHS BUNPSMIISIUIB B CKJIaZi CTAHLiN KaTOJHOIO
3aXUCTY. Y TPETbOMY PO3AiJi AOCTiIKeH] BIIMBY (POPMHU BUXIIHOI HANPYTy Ta CIEKTPAJIbHOTO CKIaAy CTPYMY
CMJIOBUX BUIIPSIMIISYIB B CKJIaJli CTAHLiI¥ KATOJHOTO 3aXUCTy HA PO3IOJiJ 3aXMCHOrO MOTEHIialy B3LOBX
TpyOorpoBoay. Posrisinyra po6ora CK3 i3 TpaH3UCTOPHUMU BUNPSIMIISTYAMU Ta BIUIMBY CTaHY i30J1sLii HAa CTPyMHU
CTiKaHH4 / HaTiKaHHS Ha TpyOoIpoBiz,. YeTBepTuil po3zis npucegyeHo poooti CK3 cycigHix, Mo eJ1eKTpUIHO
3'elHaHi OHUM TPYOOIIPOBOLOM Ta AOCJIIPKEHHIO iX BIIJIMBIB OJIMH Ha OJHY. [IpoBefieHO KOMII'IOTEpHEe
MOJIeJIIOBaHHS pOOOTH BUNIPSIMIISYIB CTAHLIiM KaTOJAHOIO 3aXUCTY Ta pO3pO0JIEHO aJITOPUTMU KEPYBAaHHS Ta TEXHiUHi
pEeKOMeHAlLil, 10 CIIPSIMOBaHI Ha KOMIIEHCALLiI0 IEPETiKaHHs CTPYMIB MIXK CyCiZHIMU CTaHLiSIMUM Ta MiHiMi3aLio
pisHuLi NoTeHniasniB y 30Hax HEOJHOPIMHOCTEN. Y 3arajJlbHUX BUCHOBKAX HABEICHO y3araJibHEHI KiJIbKICHI Ta SIKiCHI

PE3yJIbTaTU IUCEPTALIHOTO AOCiIKEHHSI.

2. The thesis is a completed research work devoted to resolving the scientific problem of improving the reliability
and energy efficiency of corrosion protection systems for underground steel pipelines with a heterogeneous
structure by improving and utilizing electrical cathodic protection systems, taking into account the electrical
parameters of the pipeline, its insulation, the surrounding soil, and the operating modes of the rectifiers at
adjacent cathodic protection stations. The thesis includes an introduction, four chapters, general conclusions, a
list of 143 references and 2 appendices. The Introduction provides information on the relevance of the research
topic, formulates the purpose and objectives, the object, subject, and scientific and applied research problem,
justifies the methods used, and discusses the scientific novelty and practical significance of the results obtained; it
also identifies the candidate’s personal contribution, provides information on publications and examination, and
outlines the structure of the thesis. The first chapter presents a comprehensive analysis of the current state and
development trends in the field of electrochemical protection of underground steel pipelines. It examines the
structure of Ukraine’s gas transmission system (GTS) and the regulations governing the natural gas supply market,
the operation of gas pipelines, and their protection against corrosion in Ukraine and worldwide. Current trends in
scientific and applied research and engineering solutions in the field of electrochemical protection of underground
steel pipelines are analyzed; a classification of corrosion protection methods is provided, along with requirements
for cathodic protection stations, their typical structure, and commercial solutions available on the Ukrainian
market. The paper current trends regarding the growing popularity and use of polyethylene pipelines in gas
transmission networks. The second chapter is devoted to an overview of existing methods for generating a
protective potential along underground steel pipelines and calculating the parameters of a typical cathodic
protection system. The chapter investigates existing equivalent circuit models of the «cathodic protection
station-soil-pipeline» system and the factors that influence the parameters of this system. An improved
mathematical model and equivalent circuit are presented, taking into account inductive and capacitive
components as well as concentrated inhomogeneities. A typical circuit design for rectifiers used in cathodic
protection stations is considered. The third chapter explores the effects of the output voltage waveform and the
spectral composition of the current from power rectifiers in cathodic protection stations on the distribution of the



protective potential along the pipeline. It examines the operation of cathodic protection systems with transistor
rectifiers and the effect of insulation condition on leakage and inflow currents in the pipeline. The fourth chapter
is devoted to the operation of adjacent cathodic protection stations that are electrically connected by a pipeline
and to the study of their mutual effects. Computer simulations of the operation of cathodic protection station
rectifiers were conducted, and control algorithms and technical recommendations were developed to compensate
for current flow between adjacent stations and minimize potential differences in areas of inhomogeneity. The
general conclusions present the summarized quantitative and qualitative results of the thesis research. The
appendices contain a list of the candidate’s publications on the thesis topic, as well as reports on the
implementation and application of the results of the thesis research.
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