CTAHOBULLIE

BbpXy aBTOpedepaTa Ha AMUCEPTALMOHHMA TPYL, Ha
Mar. nHx. lnad Xpuctopopos HuKonos
Ha Tema: ,, MOHMUTOPUHI, aHaM3 N OLLEHKA Ha CbCTOAHMETO Ha NOABOLHM
TpbOONPOBOAHM CHLOPBKEHNA

AOKTOPCKa nporpama: TeXHoN0rMAa Ha MallMHOCTPOUTENHUTE MaTepmanm
npo¢decrMoHanHo HanpasneHue: 5.1. MalWwrHHO NHXeHepPCTBO
TexHuyeckn yHusepcuteT — BapHa

YneH Ha Hay4HOTO XKypW Mo NpoLeaypa 3a NPUCHIKAaHe Ha obpa3oBaTenHaTa M Hay4Ha
cTeneH ,, A0KTOP“: aou. A-p UHXK. AnaH Munkos AnmunTtpos

1 AKTYanHOCT Ha TemaTUKaTa Ha ANCEPTALMUOHHUA TPYL,

Mpob6nemaTuKaTa, 3anerHana B TemaTa Ha AMCEPTaLMOHHUA TPYA € USKIUNTENIHO aKTya lHa,
TbA KaTo agpecupa eaHO OT KJ/YOBUTE Mpenu3BMKaTe/ICTBA Ha CbBpemMeHHaTa eHepruiiHa
NHPPACTPYKTYpa — ABATOCPOYHATa HaAEeKAHOCT M eKchnnoaTalMoHHaTa 6e30nacHOCT, KakTo Ha
noABoAHaTa, TaKa M Ha CyXO03eMHaTa YacT Ha TpbbonposoauTte. B ycnoBuaTa Ha rnobanHa eHepruiiHa
TpaHcPopMaLMA U PACTALLN EKOIOTMYHU U3UCKBAHMA, HEOOXOAMMOCTTA OT MOHUTOPUHT, AMAarHOCTMKa
M NMPOrHO3Ha OLEHKa Ha TeXHUYECKOTO CbCTOAHUE Ha Te3M CbOPbIKEHMA CTaBa BCe NO-0CTPa. ABTOPBLT
NOCTaBA aKUEHT BbPXY 3HAYMMMN UHIKEHEPHU N eKOJIOTMYHU aCNEeKTU — OCTaTbyY€eH pecypc, KOPO3UOHHHU
npouecwu, BanaHmeto Ha CO, Npu TPaHCNOPT U CbXpaHeHUe, KOeTo Npasu U3cieaBaHeTo peseBaHTHO
KaKTO 3a Hay4HaTa OBLHOCT, Taka 1 3a UHAYCTPUANHUTE noTpebutenu.

2. MpUHOCK N 3HAYUMOCT

HayuyHaTa 1 npaKTMYecKa HOBOCT Ha AMCepTaumaTa ca NPoBeAeHUTE KOMMJIEKCHM TEOPETUYHM,
UUCNIEHU U eKCMepUMEHTa/IHU W3CAe[BaHUA BbpXy peasHu o06eKkTM (NoABOAHU WM CYXO3EMHWU
rasonposoam).

MN36paHMAT Nnoaxoa 3a M3cienBaHe Ha NpoLecuTe Ha pa3BuTMe Ha NoBpean B NoABOAHATa YacT
Ha TpbbonpoBoaM Ha 6a3a Ha M3MNo/s3BaHe Ha ,CBMAETEN” , HapeyeH B AucepTaumaTa ,mogen”,
paboTel, NpuW CblUMTE YCNOBMA KaTO peanHus ObBeKT e no3HaTa B WMHXKEeHepHaTa MpaKTUKa.
CoblieBpeMeHHO M3paboTBaHETO U MoJlaraHeTo Ha TaKbB ,CcBUAETen” e pecypcoemKko. Heobxoanmo
3HAauYUTE/IHO BPEMe 3a pa3BUTME Ha MpoLecuTe B MaTepuana Ha TpbbonpoBoda Npean aHann3a Ha
pe3syntatute. BcMYKo TOBa NpaBu U3CAeABaHETO 3HAUYMMO B HayyeH M NPUIOXKEH acrekT.

MpUHOCUTE Ha AWUCEPTALMOHHMA TPYA Ca KnacudUUMpaHM KaTo HayYHO-NMPUAOKHU U
NPUAOKHKW. HayyHO-NpUAOKHUTE NpuHOcK ca obocobeHn B aBe rpynu. MbpBaTa rpyna HayyHo-
MPUAOKHM MPUMHOCKU Ce CBeXKAa A0 NoJiyyaBaHe Ha HOBM GaKTM C MOMOLLUTA HA WM3BECTHU WM
YCbBBbPLEHCTBAaHN METOAM OTHOCHO KOPO3MOHHOTO M3HOCBaHE MO BbTPelHaTa MOBbPXHOCT Ha
MoJena B pe3yaTaT Ha AeMCTBMeTOo Ha paboTHaTa cpeaa. [NosyyeHn ca u HoBK GaKTU 3a Bb34ENCTBMETO
Ha CO, NpY pPas/IMYHO BOAOCHABLPIKAHME BBPXY KOPO3MOHHATA YCTOMYMBOCT Ha maTepuana Ha
rasonpoBoja, KOMTO MOraT 4a NOCAYKaT Npu pa3paboTBaHe Ha METOAMKA 33 OLLeHKa Ha BJIMAHUETO Ha
CO; B KOHTEKCTA Ha NPUNOMKEHNETO Ha CbLLECTBYBaLUM TPbOONPOBOAM 33 YNABAHETO M CbXPaHEHUETO
Ha BbIIEPOAHM eMUcuKn. BTopaTa rpyna HayuyHO-NPUAOXKHM MPUHOCK Ce CBEXAAT A0 MNoJlyyaBaHe Ha
NOTBbPANUTENHN GaKTM C NOMOLLTA Ha M3BECTHM METOAM OTHOCHO BAMAHMETO Ha paboTHaTta cpeda



BbPXY MEXaHWYHWUTE CBOMCTBA M KOPO3MOHHM NOKasaTe/IM Ha maTepuana Ha TpbbuTe npu TpaHcnopT
Ha ras u CO; , pe3ynTaTM OT MUKPOCTPYKTYPEH aHa/NN3 U OT HAZEeKAHOCTM OLEHKM 33 pecypca Ha
rasonpoBoAu Npu PasNyHU YCAOBUA KAKTO M NpUaaraHe Ha CUMyAauMOHHM MOAENN NPU OLLeHKa Ha
AKOCTHMUTE CBOMCTBA Ha MaTepuasna Ha rasonposoda. MpUAoKHMTE NPMHOCK Ca CBBbP3aHWN Hail-Beve ¢
usrpaxgaHe Ha ¢GU3MYECKM moaes, MMUTMpaALY, YC/IOBMATA Ha peasieH NoABOAEH ras’onpoBog M
npocnegsBaHeTO Ha peasiHM NPOMEHW B AKOCTTa, yAapHaTa XWaaBocTa M TBbPAOCTTa cnes
eKCnaoaTaLuMoHeH NpecToi B MOPCKa cpeaa.

3. KpnTnuHKM 6enexxkm n npenopbuku

OTHMTaVIKM, ye MaLLI,a6HOCTTa Ha ,Cl,ed)VIHMpaHaTa TeéMa, PeCYypPCOEMKOCTTA U BPEMEEMKOCTTA Ha
noAroToBkaTta Ha ,,Mo,a,en” Ha CblecTtsyBall Tp'b60|'||:)OBOA, KakKTO M nocnedBawmMAT MaaH 3a
eKcnepumeHTanHn unscnegBaHMA U aHaAnN3 Ha pPe3ynTatute U3NCKBAT KOMMJIEKCHA TeOopeTuyHa U
NPaKTh4eCKka noArotoBka Ha AOOKTOPAHTa, CHUTam 4e I'I0-3a,£l,'bﬂ60‘-IEHVIF| KOMMN/J1eKCeH aHa/1n3 Ha
pe3yntTatute oT MeXxaHM4YHNUTE N KOPO3IUNOHHU N3NNUTBAHUA, KAKTO U MUKPOCTPYKTYPHUTE U3CcneaBaHNA
61 MorbA Aa AosBeae A0 U3BEXKAAaHe Ha YMCTO HayvyeH NPUHOC.

B Tasu Bpb3Ka MMaM C/leAHNTE BbMNPOCK KbM AOKTOpaHTa:

- OT nokasaHuTe Ha ¢ur.4.11 n 4.14 cpaBHUTENHWN PE3YATATM OT U3NUTBAHUATA Ha OMbH U
YOAPHa KWMNABOCT Ce BMMKAA TEHAEHLMA KbM MOHWMMKABaHE Ha AKOCTTA Ha OMbH M
rpaHWLAaTa Ha NpoBaavaHe, ocobeHo B maTepurana Ha HAAAbKHUA LWEB, U TEHAEHUNA KbM
nosuMLWaBaHe Ha yAapHaTa *KM1aBOCT KOMEHTUPAHA KaTo He3HauuTenHa. KakBu npomeHmn
Ha CTOMHOCTUTE Ha Te3n dakTopu buxa mMorim Aa ce KnacuduumpaT KaTto 3HAYUTENHU U
6Mxa M MOTIN A Ce eKCTPanoAnpaT pesyaTatTuTe 3a Aa ce gePpuHupa AbAroTpanHocTTa
00 [OoCTUraHe Ha nospega?

- KaKkBW MUKPOCTPYKTYPHMU U3MEHEHMA Ca PETUCTPUPAHM U KaKBU M3MEHEHMA Buxa morau
a ce TbpcAT, KOMTO Aa 0bycnaBaT NpomsaHaTa Ha cBOMCTBaTa?

- TbM KaTto ,mogena” Ha TpbbonpoBoAa NPECTos/l OKOMO 2 FOAMHW B MOPCKa cpesa
NpeacTaBAABa YHUKaNEH pecypc 3a M3cneaBaHe, KakBU ole U3cnenBaHuA U aHaansm ca
Heobxo4MMM 3a U3BEXKAAHE Ha HayyeH NpMHOC?

4. 3aKnio4eHune

He3aBUCMMO OT KpUTUUYHUTE 6enexKu, AUCEPTALUMOHHMAT Tpyh Ha Mar. WHXK. [uaAH
Xpuctodpopos HMKONOB NpeAcTaBnABa 3aBbPLIEHO M CAMOCTOATE/IHO HAY4YHO M3C/neABaHe C ACHa
TeopeTMYHa M NpaKTUYecKa CTOMHOCT. [lonyyeHWTe pe3yaTaT CbAbPMKAT HAYYHO-MPUIOKHU WU
NPUIOXKHU NPUHOCKU B KOHTEKCTa Ha CbBPEMEHHUTE MEeTOAM 38 MOHUTOPUHT U OLLEHKA Ha OCTaTbyeH
pecypc Ha TpbbonpoBoaM. KaHAMAATLT AEMOHCTpMpa 3aabnb04YeHU MO3HAHWA, OTHOCHO
NPOEKTUPaAHETO W NosaraHeTo Ha Tpbbonposoan. [AMcepTaLUMOHHMAT Tpya No obem M KayecTsBo
OTroBaps Ha WM3MCKBaHMATa Ha [paBuaHUKA 3a NpmuaobuBaHe Ha Hay4yHW CTENeHW W 3aemaHe Ha
aKageMUYHU ANbXKHOCTU Ha TY — BapHa, 3akoHa 3a pa3BUTME Ha aKaZleMUYHUA CbCTaB B Penybauvka
Bbnrapua u MNpasuaHuKa 3a npunoxxeHune Ha 3PACPE.

Mpegnaram Ha YBaXkaemMoTO Hay4yHO Kypu O3 MPUCbAM HA Mar. UHXK. OuaH Xpuctodpopos
HuKkonos obpasoBaTesiHaTa U HAay4yHa CTeneH ,, A40KTop”.
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BapHa /oou. OuaH Aumuntpos/
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1. Relevance of the Dissertation Topic

The topic of this dissertation is highly relevant as it addresses one of the critical challenges of
modern energy infrastructure—the long-term reliability and operational safety of both
underwater and terrestrial pipeline systems. In the context of global energy transition and
increasingly stringent environmental regulations, the need for monitoring, diagnostics, and
predictive maintenance of the technical condition of such structures is becoming ever more
pressing. The author puts emphasis on significant engineering and environmental aspects,
including remaining service life, corrosion processes, and the impact of CO, during transport
and storage, making the study valuable for both the scientific community and industrial
stakeholders.

2. Contributions and Significance

The scientific and practical novelty of the dissertation lies in its comprehensive
theoretical, numerical, and experimental investigations on actual pipeline structures
(underwater and terrestrial gas pipelines).

The chosen approach for studying damage evolution processes in underwater
pipelines—using a “witness sample”, called "model", that operates under conditions identical
to the real object is well-known in engineering practice. However, manufacturing and
implementing such a “witness sample” is resource-intensive, requiring a significant time frame
for material degradation before analysis can be conducted. Despite these challenges, the
study holds substantial scientific and applied significance.

The dissertation’s contributions are classified into scientific-applied and applied
contributions. Scientific-applied contributions are classified in two groups. First group,
establishing new findings using known or refined methods regarding corrosion wear on the
internal surface of the pipeline model due to the operating environment. Identifying new
insights into the impact of CO, at various water content levels on the corrosion resistance of
gas pipeline materials. These findings could support the development of methodologies for
evaluating CO, effects in the context of using existing pipelines for carbon capture and storage



applications. Second group confirmatory studies using established methods to examine the
impact of operating conditions on the mechanical properties and corrosion performance of
pipeline materials during gas and CO, transport. Microstructural analysis and reliability
assessments of pipeline lifespans under various conditions. Implementation of simulation
models for evaluating the strength of pipeline materials. Applied contributions are mainly
connected with establishing a physical model that simulates real underwater gas pipeline
conditions, enabling direct tracking of changes in strength, impact toughness, and hardness
after prolonged exposure to marine environments.

3. Critical Remarks and Recommendations

Given the scale and complexity of the defined research topic, the resource-intensive
nature of preparing pipeline models, and the subsequent experimental investigations and
data analyses, it is crucial to ensure comprehensive theoretical and practical preparation of
the PhD candidate. A more in-depth, integrated analysis of the results from mechanical and
corrosion tests, as well as microstructural studies, could potentially lead to new purely
scientific contributions.

In this regard, | pose the following questions to the PhD candidate:

- The comparative results from tensile and impact toughness tests (Figures 4.11 and
4.14) indicate a trend of decreasing tensile strength and yield limit, particularly in the
longitudinal weld material, while impact toughness increases slightly. What magnitude
of changes in these properties could be considered significant, and is it possible to
extrapolate the results to define long-term failure predictions?

- What microstructural modifications have been detected, and what additional changes
should be explored to better explain the alteration in material properties?

- Given that the pipeline model, after two years of exposure to seawater, represents a
unique research resource, what further investigations and analyses are necessary to
derive new scientific contributions?

4. Conclusion

Despite the critical remarks, the dissertation of Eng. Diyan Hristoforov Nikolov
represents a completed and independent scientific study with clear theoretical and practical
value. The findings provide scientific-applied and applied contributions within the context of
modern monitoring methods and pipeline residual life assessment. The candidate
demonstrates in-depth knowledge of pipeline design and implementation. The dissertation,
both in volume and quality, meets the requirements of the Regulations for the Acquisition of
Scientific Degrees and Academic Positions at TU-Varna, the Law on Academic Staff
Development in the Republic of Bulgaria, and its Implementation Regulations.

| recommend that the esteemed academic jury confer the degree of C
Hristoforov Nikolov.

Date: Member of scientific jury:

May 15, 2024 /Assoc. Prof. Diyan Dimitrov/



