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AHHOTAIUA

33BTyp Poman. Anaam3 METOAO0B aHTHROPPOZ}I/IOHHOﬁ 3allMTbl IMOA3€MHbIX

razonposoaos, Kumunés 2026.

JluriomHasi paboTa BKIIIOYAeT: BBEICHHE, TPHU TIJIaBbl, BBIBOJBI U PEKOMEHJAIUH,
oubmorpaduio u3 37 KICTOYHUKOB, 82 CTpaHUIl OCHOBHOTO TEKCTa, 28 PUCYHKOB, 7 TAOJIHII.

KitoueBble cnoBa: ra3onpoBOJbl, KOPpO3us, KaToJHAas CTaHLUS, aHTUKOPPO3MOHHAs
3aI1Ta, MOA3EMHBIC TPYOOIIPOBOIBI, 0€30MACHOCTb.

OO6nacTh  HWCCIEAOBAHUSA: METOABl  AHTHUKOPPO3MOHHOW  3alllUThl  IMOA3EMHBIX
ra3onpoBOJIOB M OIEHKa HuX J(P(GEKTUBHOCTH B YCIOBUAX OKCIUTyaTallud TOPOICKOM
UH(QPaACTPYKTYPHI.

B niepBoii rnaBe paccMaTpUBaeTCs TEXHUYECKOE COCTOSHUE MOA3EMHBIX Ia30IIPOBOOB U
OCHOBHBIE (h)aKTOPBI, BIUAIOIINE HAa Pa3BUTHE KOPPO3UOHHBIX MporieccoB. [lokazana 3HaUMMOCTD
CUCTEM Tra3opachpeielieHus 1 HeOOXOAMMOCTh MX 3aIlIMUThI JUIsi 0OecredeHus] HaJeKHON U
0e30MmacHOM 3KCIUTyaTaluH.

Bo BTOpOI¥i r11aBe BBINOJHEH aHAJIN3 OCHOBHBIX TEXHOJIOTUA aHTUKOPPO3UOHHOM 3a1IUThI
MOJI3EMHBIX Ta30IIPOBO/IOB, BKJIIOYAs MTACCUBHBIC U aKTUBHBIE METO/IbI. PaccMOTpeHbI KaTo1Has
3alUTa, UCIOJIb30BAaHUE KEPTBEHHBIX aHO/OB, a TAK)KE COBPEMEHHBIE METOAbl TUATHOCTUKU U
MOHHUTOPHHTA COCTOSIHUS TPYOOINpoBoa0B. OTMEUYEHBI MPEUMYIIECTBA MPUMEHEHUST aHOIHBIX
3a3eMJIMTENICH Ha OCHOBE MPOBOASIINX MOJIMMEPHBIX KOMIIO3UTOB.

Tperpss r1aBa mNoOCBAlEHA BHEAPEHUIO COBPEMEHHBIX METOJOB AHTHUKOPPO3HMOHHOU
3aIUTHI B Ta30pacnpeIeIMTeNbHEIX ceTax npeanpustus 000 « CHISINAU-GAZ». ITpoBenena
OLICHKa TEXHUKO-3KOHOMHUYECKOH S(QQPEKTUBHOCTH MPEAJOKEHHBIX PpEHICHUH, I0Ka3aHo
CHI)KEHHE HKCIUTYaTallMOHHBIX 3aTpaT U MOBBIILIEHHE HaJIe)KHOCTH CUCTEMbI Fra30CHA0KEHHUSI.

Ha ocHOBaHMM MPOBEJECHHOIO aHAJIM3a CIEJIaH BBIBOJ O 1€JIeCO00Pa3HOCTH BHEAPEHUS
COBPEMEHHBIX CHCTEM AHTHUKOPPO3HMOHHOM 3alIUThl, B YacCTHOCTHM KATOAHOM 3alllUTBl C
NPUMEHEHUEM IOJMMEPHBIX aHOJHBIX 3a3eMIINTENeH, Kak 3()QPEeKTUBHOro HarpaBICHUS

IMOBBIICHHUA JOJITOBECYHOCTH U 0e30macHOCTH MMOA3EMHBIX I'a30IIPOBOJOB.



SUMMARY

Zavtur Roman. Analysis of corrosion protection methods for underground gas
pipelines, Chisinau 2026.

The thesis includes: an introduction, three chapters, conclusions and recommendations, a
bibliography of 37 sources, 82 pages of main text, 28 figures, and 7 tables.

Keywords: gas pipelines, corrosion, cathodic protection, corrosion protection systems,
underground pipelines, polymer anodes, electrochemical protection, safety.

Study Domain: analysis and evaluation of modern corrosion protection methods for
underground gas pipelines, with a focus on cathodic protection systems using conductive
polymer anode grounding materials.

The first chapter analyzes the technical condition of underground gas pipelines and the
main factors influencing corrosion processes in urban environments. The evolution of gas
distribution infrastructure in the Republic of Moldova is considered, with emphasis on the
increasing impact of aging pipelines, soil aggressiveness, stray currents, and degradation of
protective coatings. The importance of timely maintenance and effective protection systems for
ensuring the safety and reliability of gas supply networks is highlighted.

The second chapter is dedicated to the analysis of corrosion protection technologies for
underground gas pipelines. Passive protection methods based on anti-corrosion coatings and
active electrochemical methods, including cathodic protection with external current sources, are
examined. Special attention is given to modern anode grounding systems made of conductive
polymer composites, which provide improved electrical stability, higher corrosion resistance,
and extended service life compared to traditional solutions. Additional protection methods, such
as sacrificial anodes and electrical drainage systems, as well as modern monitoring and
diagnostic technologies for pipeline condition assessment, are also analyzed.

The final chapter presents the implementation of modern corrosion protection systems
within the gas distribution networks of the enterprise “CHISINAU-GAZ”. A technical and
economic evaluation of the proposed solutions is carried out, demonstrating reduced operating
costs, improved system reliability, and increased service life of underground pipelines.
Comparative aspects of corrosion protection approaches used in CIS and European countries are
also considered, highlighting the trend toward digitalization and continuous monitoring of
pipeline integrity.

Based on the conducted analysis, it is concluded that the implementation of modern
corrosion protection systems, in particular cathodic protection with polymer anode grounding
systems, represents an effective solution for increasing the durability, reliability, and operational

safety of underground gas pipeline.
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BBEJEHUE

AKTYaJIbHOCTh PadoThl. AKTyaJIbHOCTh UCCJIEIOBAaHUSI O0YCIIOBJIEHA HEOOXOIUMOCTHIO
oOecrieyeHns HaJIeXHOH, OecnepeOoifHOW M 0e30macHOM  AKCIUTyaTallid  MOA3EMHBIX
ra3omnpoBOJIOB B YCIOBHSX WMHTCHCUBHOTO pPa3BUTUS TOPOACKOW HH(PPACTPYKTYPHl U
BO3pACTAIOMIMX TPEeOOBAHMUN K MPOMBIIUIEHHOW U 3KoNoruueckoi 6esomacHoctu. [lonzemubie
razopacrnpe/ieIMTeIbHbIe CeTH, IKCIUTyaTUpyeMble Ha Tepputopuun PecriyOnuku MonoBa, B ToM
yrciie B MyHHIMNUUA KUMIMHEB, TOIBEPraloTCs IUTEIBHOMY BO3ICHCTBHIO arpeCcCUBHBIX
(GakTOpoB OKpyKalmeld cpeapl, B TOM 4YHCIE OOYCIOBICHHBIE BBICOKOW IUIOTHOCTHIO
MPUIETaloIIUX KOMMYHHUKALIUU, YTO MIPUBOJIUT K PUCKY U PA3BUTHIO KOPPO3UOHHBIX MTPOLIECCOB U
MOCTENIEHHOM Jerpajallid METaJUIOKOHCTPYKUUH. 3HauuTeIbHas 4acTh Ta30MpOBOJIOB Oblia
BBEJICHA B OKCIUTyaTAIHIO IECATKH JIET HA3a]l, YTO YBEIIMUYUBACT PUCK MTOBPEIKIACHHM, yTEUEK ra3a
U aBapuiHBIX cuTyaruii. OCHOBHBIMU MPUYMHAMH CHYDKCHHUS JOJTOBEYHOCTH TPYOOIPOBOIOB
SIBIITIOTCS.  TIOYBEHHAs KOPPO3Ws, BIMSHUE OJYKIAIOIMUX TOKOB, HApyIICHHWE IEJIOCTHOCTH
3alIUTHBIX MOKPBITHI W MOPON HemocTtaTouHas 3(PPEKTUBHOCTH CHUCTEM DIEKTPOXUMHUYECKON
3alUThl. B yCIOBHSX MIIOTHOM rOpOACKON 3aCTPOMKH aBapUH HA MOA3EMHBIX I'a30MPOBOJAX MOTYT
MOBJICYh CEPHhE3HBIC COLMATBHBIC, SJKOHOMHUYCCKHE M IKOJOTHYECKHe mociencTBus. [loaTtomy
COBEPIIICHCTBOBAHWE METOJIOB AHTUKOPPO3WOHHOW 3allUThl W BHEJIPCHHE COBPEMEHHBIX
TEXHOJOTMIl MOHMTOPHUHIA COCTOSHUSI TPYOONPOBOJOB SIBISETCS MPUOPUTETHOW 3amadeit Aus
obecrnieueHns yCTOWYUBOTO (PYHKIIMOHUPOBAHUS Ta30paclpeeITeIbHON CHCTEMBI.

Llenv pabomut

Ilenpro maHHO#W pabOTHI SABISETCS aHATW3 M OIEHKA COBPEMEHHBIX METOJOB 3allUTHI
MOJI36MHBIX CTANIbHBIX TA30IIPOBOIOB OT KOPPO3UH C YUETOM yCIOBHUI HKCIUTyaTaIliU B TOPOACKON
cpele, a Takke pa3padoTka peKOMEH Al IO MOBBIIICHHUIO UX 3((HEKTUBHOCTH M HAJIC)KHOCTH.

3aoauu uccnedosanusn

JIJIs TOCTHKEHWSI IIOCTABJIICHHOM IIeTH TIOCTABJICHBI CIICAYIONINE 3a1a4u:

e aHanu3 GaKkTOPOB, BIUAIOIINX HA PA3BUTHE KOPPO3HUH MOA3EMHBIX Ta30IIPOBOJIOB;

e HCCIENOBaHHE CYIIECTBYIOIIUX MACCUBHBIX METOAOB 3allUTHl (M30JIALHOHHBIC

MOKPBITHS, 3aIIUTHBIC 000T0YKH);
e W3YYCHHE aKTUBHBIX METOJIOB JICKTPOXUMHYECKOH 3aIIUTHI (KaTOHAS, TPOTEKTOPHAS,
JpeHaxHast);

e CpaBHHUTENbHAs OICHKA J(P(PEKTUBHOCTH PA3IUYHBIX CHCTEM aHTUKOPPO3MOHHOMN

3aIUTHL;

e pa3paboTka PEKOMEHIAIMH TI0 COBEPIICHCTBOBAHHWIO 3allMTHl Ta30MPOBOJOB B

YCIOBUSAX TOPOJICKON HHPPACTPYKTYPHI.
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OOBEKT UCCIIEI0OBAHNS

OOBEKTOM UCCIICIOBAHMS  SIBJSIFOTCS  TIOJ3€MHBIC  Ta30paclpeeTUTebHbIE CETH
mynuiunus Chisindu.

Hayunasa nosusna ucciedosanus

Hay4nas HoBu3Ha paObOTHI 3aKJIIOYAETCS B!

1. KommnekcHol orenke 3((eKTUBHOCTH COBPEMEHHBIX METOJIOB aHTUKOPPO3HMOHHOMN
3aIIUTHI C YYETOM CHEIU(PUKHA TOPOJICKON CPEIbI.

2. AHanu3ze BO3MOXHOCTH aJalTallid WHHOBAIIMOHHBIX 3AIUTHBIX MOKPBITUN U CUCTEM
3JIEKTPOXUMHUYECKOM 3alIUThI K JJOKAJIbHBIM YCIOBUSIM KCILTYaTaIUH.

3. Pa3zpaboTke MNpaKTHUYECKUX PEKOMEHJAIMNA TIO0 TMOBBIIICHUIO JOJITOBEYHOCTH W
0€30MacHOCTH MOJI3€MHBIX Ta30MPOBOIOB.

Ilpaxmuueckasa 3nauumocmo

[IpakTrueckass 3HAUUMOCTh MCCIICIOBAHUS 3aKJIIOYAECTCS B BO3MOXKHOCTH MPUMEHEHUS
MOJIYYEHHBIX PE3YJIbTATOB JUISI MOJEPHHU3ALUU CHUCTEMBI 3aIUTHl MOA3EMHBIX Ta30MPOBO/IOB,
MIPOJITICHUSI CPOKA MX CITYKObI, CHU)KEHHUS PUCKA aBapUid M TIOBBIIICHHS YPOBHS TPOMBIIIUICHHOM
M DKOJOTMYECKOI 0€30I1aCHOCTH.

Memooonozus uccneoosanusn

MeTomoIOTHS UCCIICA0BAHMS BKIIOYACT:

aHaJIM3 HOPMAaTUBHOM U TEXHUYECKON JOKYMEHTALUH;

e H3yueHHE Hay4HbIX MyOsMKaluii no npodieme KOppo3uu TpyOoOIpoBOJIOB;

e CpPaBHUTEIIBHBIN aHAJIN3 METOJI0B aHTUKOPPO3UOHHOM 3aIlIUTHI;

e OIICHKY TEXHMUYECKOI M SKOHOMHUYECKOH 3(PPEKTUBHOCTH Pa3IMUHBIX PELICHMUI;

e (dopMHpoBaHHE PpEKOMEHJAMH 10 COBEpPUICHCTBOBAHHUIO CHCTEMBI  3aIUThI

ra3onpoBOIOB.
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