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1. AxTyaqHocT Ha pa3padoTBaHHMsl B JAMCEPTAIMOHHUS TPyd mnpodjemM B
HAYYHO M HAYYHO-NPHJIOKHO OTHOIIeHHe. CTenmeH M Mamad HA aAKTYaJHOCTTa Ha
npodJjieMa 1 KOHKPEeTHUTE 3a1a4H, pa3padoTeHH B AMCePTANUATA.

B ycnoBusita Ha 3acuiBamia ce riiodanHa 3aBUCHMOCT OT €HEPIHIHU PECypcH H
napaJieJIHO U30CTPSIIH C€ EKOJIOTHYHH ITPOOIEMH, CBEP3aHHU ChC 3aMbPCSIBAHE HA BOJHUTE
pecypcu, atMocdepara W I0YBaTa, KaKTO M C KIMMATWUYHUTE MPOMEHH, HAJEXKIHATA
eKCIIIoaTays Ha TPHOOIPOBOIHU CUCTEMH MTPUAOONBA BAKHO 3HAYCHUE.

Karo ocHOBeH cmoco0 3a TpaHCIIOPT HAa TEYHM M Ta3000pa3HU BEIIECTBA,
TPBOOIIPOBOIUTE C€ W3IMOJI3BAT WHTEH3MBHO, KOETO HEM30€KHO BOJU JIO CTapecHe Ha
MarCpruaJInTC, pPa3sBUTUC HA KOPO3MOHHM IIPOHECHM U IIOBUIICH PHCK OT aBapHU.
HOCJ’IC)ICTBI/I?[T& oT HO}IO6HI/I HMHIIUJACHTHU YECTO Ca C TCXKBK €KOJIOTHYECH U UKOHOMUYCCKU
edexT.

B nucepraunoHHMsS TpyA € NpPEACTaBeH 3aJbJ00YEH aHalu3 Ha OCHOBHUTE
(bakTOopy M MPUYUHM, BOJACLIM JO MOBpPEId B TPHOONpPOBOAHMUTE cucTeMu. HayuHOTO
u3cieBaHe M3THhKBA KIIOYOBaTa pPOJis Ha NpOMsHaTa B MEXaHWYHHUTE CBOMCTBA Ha
MaTepHauTe U KOPO3MsTa KaTO BOJCIIM MPUYMHU 3a T€UYOBE, MPOOUBU U pa3pyllaBaHe.
Oco0eHo BHUMaHKE € 00bPHATO HA MOJIBOJAHUTE ChOPHKEHUS U HA T€3U, U3I0JI3BAaHU NPU
TPAHCIIOPTHUPAHC HA ITPUPOJACH I'a3, KbACTO U3ITYCKAHCTO HaA METAaH 3HAYUTCIIHO JOIIPHUHACA
3a yBCIMYaBaHC Ha EMHCHUHUTC HA IMAPpHHUKOBU I'a30BC. I[OH’BJ'IHI/ITCJ'IHO 3HAa4YCHUC HMMa U
pa3TIeKIAHETO Ha BBITIEPOIHUS JUOKCHI, TPAHCIOPTHPAH IO HM3YEPIIaHU 3aJIKH, B
KOHTEKCTa Ha ChBPEMEHHHTE MIPOCKTH 32 yIIaBsiHe U chbXpaHeHue Ha Bbriepon (CCS).

PazpaGoTkara e c¢ Oe3cmopHa HayyHa M TPHJIOXKHA 3HAYUMOCT M oOXBala
KOMIIJIEKC OT ChbBPEMEHHH 33/1a41: MOHUTOPHHT U OIICHKa Ha TEXHUYECKOTO ChCTOSTHHE Ha
MOJIBOJTHU M CyX03€MHHU TPBOOIPOBO/IH; M3CIIEABAHE BIMUSIHUETO Ha BHHIIIHU M BHTPEIIHH
CbaKTOpI/I BBpPXY HAACKIHOCTTA HAa CUCTEMHUTC, OLCHKA HAa OCTAaTbYHHA UM PECYPC U
pa3paboTBaHe Ha METOJIMKH 33 IPOTHO3HMPAHE HA IBJITOTPAHHOCTTA UM.



2. Tlo3naBa JM JUCEPTAHTHT CHCTOSIHHETO HA NpodJjeMa U OLEeHsIBA JIU
TBOPYECKH JUTEPATYPHHUSI MaTepHAaJI

Ot npencraBeHus TPy SCHO JIMYHM, Y€ JUCEPTAHTHT IMPHUTEKaBa 3aIbI00OUYEHU
IIO3HAHHUA OTHOCHO C'beeMeHHOTO CBbCTOSIHUEC Ha Hp06neMa. I/I3B'pr_I€H € CUCTCMATHUYCH
A KPUTUYEH IIPETIIEN Ha JIMTEpAaTypHU H3TOYHUIM U PEalHU CIy4Yad Ha aBapuud B
Tp’bGOHpOBOI{HI/I CHUCTEMH, BKIIIOYUTCIHO C OIICHKA Ha TCXHUTC CKOJIOTMYHHU M COLIHMAJIHU
nocneacTus. M3cnenBanusra ca GoKycHpaHU BbPXY MPOIECUTE HA CTaApeeHE U KOPO3Us
B Pa3JIMYHU CKCIJIOATAIIMOHHU YCJIOBHSI — KAKTO IMPH TOJIBOJHU, TaKa M MPU CYXO3EMHH
ChOpBKEeHUs. Ha ocHOBaTa Ha TEOPETUUYHHUS aHAIW3 W EMIUPHYHU HAOIIOJCHHS ca
dbopmynupaHu TMPUIOKUMHU HM3BOJIM M HACOKH 3a YCHBBLPIICHCTBAHE HA OIICHBYHHUTE
METOIUKMU.

C ornen Ha U3JIOKEHOTO CYUTAM, Y€ JOKTOPAHTHT € JEMOHCTPUPA BUCOKA CTEIECH
Ha OBJIAIABAHC Ha TEMaTHUKaTa U YMCHI/ISI 3a KpI/ITI/I‘-IHO OCMHUCIISIHE U HpI/IJIaFaHC Ha
CBIIECTBYBAIIOTO HAy4YHO 3HaHWE B pa3paboTkaTa Ha JAUCEPTALMOHHUS TPY/.

3. N30panata MeroaMKa Ha H3cJeIBaHe MOKe JHU Ja [aje OTTOBOP Ha
MOCTaBeHATA 1eJ U 32124 HA JUCEPTAIUOHHUS TPY/]

3a mocTUraHe Ha I[IOCTaBEHHUTE LIEJH, JIUCEPTaHTHT INpUiiara ChBPEMEHEH
MHTEPIUCIUILUIMHAPEH MOAXOJl, BKIIOYBAI €KCIIEPUMEHTATHU HM3CJICIBAHUS U YUCICHO
Mojenupane. HampaBen € 000cHOBaH u300p Ha (M3HUYECKU MOJICIH, BB3IPOU3BENK TN
peaHy yCIOBHS Ha EKCIUIOATAIs, Ype3 KOUTO CE OICHSBAT MEXaHUYHH CBOKCTBA (SIKOCT,
TBBPJOCT, KUJIABOCT) M YCTOWYMBOCT Ha Pa3IMYHU THUIOBE KOPO3US — BKIFOYHTEITHO
cTpec-kopo3nonHo HamykBane (SCC).

W3non3Banun ca W crnequalv3upaHd COPTyEepHM MNPOAYKTH 3a CHUMYJALUS U
MIPOTHO3UpPaHE Ha OCTAThYHMSI )KUBOT Ha TPHOOIIPOBOIHUTE KOHCTPYKIIMHU, Bb3 OCHOBA Ha
MOJTyYEeHUTE TAHHU 32 HapexXeHHs U neopMaluy B KpUTUIHH ceueHUs. MeTOINYeCKUsT
amapar e cbo0pa3eH ¢ 100pUTe HHKEHEPHU NMPAKTHKHU U JaBa Bb3MOXKHOCT 3a JIOCTOBEpHA
OLIEHKa Ha pHCKa U eKCIUI0ATal[MOHHATA TOHOCT.

O06001meHo0, n3bpanara M3CaeAOBATENICKAa METOOJIOTHS € aJeKBaTHA W HAIBJIHO
CHOTBETCTBA HA TIOCTABECHHUTE B IMCEPTAIHMITA HAYIHHU 3aTa4H.

4. Kparka aHaJIMTHM4YHA XaPAKTEPUCTHKA HA €CTeCTBOTO M OIEHKA Ha
AOCTOBEPHOCTTAa HA MAaTepuaja, BbPXY KOWTO ce TIpagdaT MPHHOCHTE Ha
AMCEPTALUMOHHMSA TPYJ

JlucepTallMOHHUAT TPYZ € 00eMHUCT U A00pe CTPYKTYpHpaH — CbCTOM ce oT 194
CTPaHMIIM, BKJIIOYBA BBbBEJIEHUE, YETUPU OCHOBHHU TJIABH, 3aKIIOYEHHE U CHUCHK ¢ 129
M3TOJI3BAaHU JIUTEPATYPHHU M3TOUHUKA (27 Ha kupuiuna u 102 Ha nmatunauia). Cren Besika
rJlaBa ca IpeICTaBeHH JIOTHYHO o0ocHOoBaHM u3BoAM. CTpykTypaTa Ha TpyAa cleqBa
ITOCJIEIOBATEIHO JIOTUKAaTa Ha HAyYHOTO M3CJIE/IBAHE U € MTOAYMHEHA Ha IIOCTUTAaHETO Ha
LeTa U 3aJa4nTe.



Ha ocHoBata Ha chOpaHuTe M aHANU3UPAHH EMIUPUYHU JAHHU JUCEPTAHTHT
yOeIUTENIHO  apryMeHTHpa HEOOXOAMMOCTTa OT CHUCTEMEH MOHHMTOPUHI  Ha
TpbOONPOBOJHUTE  CHCTEMH, OCOOCHO TMpU  HaIW4Yhe Ha  HeOJaronpusTHU
€KCII0ATAIIMOHHHU yCIIOBUs. [locoueHr ca KOHKPETHU €KOJIOTUYHH TIOCTIEAHIIA OT TEUOBE
W aBapuu — 3aMbpCSBaHE Ha MOYBaTa, BOJAUTE M aTrMocdepara, KaKTO U PUCKOBE 3a
YOBEIIKOTO 37apaBe. M3cnmemoBarenckara paboTa ChIbp)Ka BHCOKA CTENEH Ha
JOCTOBEPHOCT U IPUHOCEH XapakKTep.

5. Hay4yHu 1 Hay4YHO-NIPUJIOKHH NPUHOCH HA THCEPTALMOHHMSA TPYI

B mucepranmonnara pa3paboTka ca NpeUIoKeHH, OOOCHOBAaHM M IPHIOKEHH
WHOBAaTHBHU METOJMKH, MOJENM M TIOAXOAM C BHCOKa IPAKTUYECKa CTOHHOCT.
[locturHature pe3yaTaTd ca CHCTEMATU3MPAHHW B JIBE OCHOBHHM KAaTETOPHH — HAY4YHO-
MPUIIOKHH U HHKEHEPHO-TIPUIIOKHU TIPUHOCH.

A) Hayuno-npunosxicHu npuHocu.

1. YcranoBeHa e 3aKOHOMEpHA 3aBUCHMOCT MEKIY SKOCTHUTE XapaKTEPUCTHKH Ha
MaTepuasa M pa3IMyHUTE 30HH Ha 3aBapbUHUS 1B, U3CIIEBAHU Ype3 TECTOBU 00pa3iy 1
YHCIIEHN MOJIEITH.

2. AHanM3MpaHO € BIMSHHETO BBPXY TBBPJAOCTTa HAa MarepHana B pPazIHyHU
CEKTOpH Ha TPHOONPOBO/IA, BKIIOUYUTEITHO KPUTHYHU YHACThIIH.

3. U3BppmieH € CpaBHHTENIEH aHAJIM3 Ha EJIeKTPOXMMHUYHATA KOPO3MOHHA
YCTOMYMBOCT MEXIY 00pa3nu, JOOUTH OT J1Ba pa3IMIHU 0OEKTa.

4. ]Jloka3aHO € BB3JICHCTBUETO HA CPENIU C BBIVIEPOACH TUOKCH]I U PA3JIMYHO BOIHO
ChIbpKaHNE BBPXY CTPYKTypHATa U MEXaHHMYHATA YCTOWYMBOCT HAa MaTepHara.

5. Pa3zpaboteHo e mpwiokeHHe Ha cuMyjianuoHeH Mmoxaen upes COMSOL
Multiphysics u Corrosion Module 3a u3cnenBane Ha BBHITHOTO KOPO3HOHHO H3HOCBAHE B
yCIIOBHs Ha cTpec-Kopo3uoHHH nporecu (SCC).

6. [loryyeHn ca HOBM €MIIMPUYHM JaHHM B 00JacTTa Ha MPOrHO3UpPaHE
CbCTOSIHUETO Ha BBTPELIHATa MOBBPXHOCT Ha ra30MpOBOJM Ype3 aHAIU3 Ha IJIACTOBH
BOJIM, CHITBTCTBAIIN TPAHCIIOPTa HA MPUPOJICH Ta3.

b) Unorceneprno-npunoscnu npunocu.

1. Pa3paboteHa e cTpykTypupaHa cxema, 0000IaBaiia OCHOBHUTE (aKkTOpU U
MOCTIENICTBHS OT aBapHH B TPHOOTIPOBOTHUTE CHCTEMH.

2. IIpoextupan u n3paboteH e pu3nyecku MojeN Ha MOABOACH TPHOOIPOBOJ 3a
CPaBHUTEJICH aHAJIN3 Ha SKOCTHHU U KOPO3MOHHM MOKa3aTeH.

3. UzroTBeH e ekcrneprMMEeHTaJIeH MOJIeN 3a M3CIe/IBaHe Ha BIMSHUETO Ha BOJA
BBPXY TpBhOOnpoBoaH, TpaHcnoptupany CO-.

4. Pa3paboTeHa € METOAWKAa 3a MHKPOCTPYKTYpEH aHallM3 M OIpeneNissHe Ha
CTPYKTYPHHU U3MEHEHHS B MaTEPUAINATE HA TPHOOTIPOBOIHUTE.

5. llpunoxena e MeToAMKa 3a OIEHKAa HA HAACKIHOCTTa M TPOTHO3WpAHE Ha
OCTaTHhYHHS EKCIUIOATAMOHEH Pecypc Ha TPHOOIPOBOINTE.



[TocoyeHnTe MPUHOCH JAEMOHCTPUPAT BUCOKA CTEIIEH HA Hay4YHa 0OOCHOBAHOCT H
MPHJIOKUMOCT, KaTo JONMPUHACAT 3a YCHBBPIICHCTBAHE HA WHIXKCHEpHATA IMPAKTHKA B
objacTra Ha TPBHOOMPOBOJHUTE CHCTeMH. Makap Ja He ce JaeHuHHpa HOBO HAY4YHO
HanpaBneHHe, pr,[[’bT C’bI['bp)Ka 3HAYUM HMHOBATHUBCH IIOTCHIIMAJI U H3rpa>1<;[a CTa6I/IHHa
OCHOBA 3a OBJICIIN U3CIICABAHMA.

6. Oenka Ha aBTOPCTBOTO Ha pe3yJITaTUTe
Ha ©0a3a Ha mpeiacraBeHaTa chpaBKa 3a MPUHOCH, KakTO U IMOJIPOOHO
JOKYMEHTUPAHUTE METOINKH, MOAEIU U aHAJIN3H, MO’KE KaTETOPUYHO Jia CE 3aKJII0YH, Ue
JUCEPTAMOHHUAT TPYJ € PE3YJITaT OT CaMOCTOSTENIHA U LIEJIEHACOUYEHA U3CIIEA0BaTENICKa
neiiHoct. PaboTara e ochliecTBeHa 110l HAy4YHOTO PbKOBOJCTBO Ha JOLL. I-p MHX. ['eopru
AnTOHOB U jou. 1-p IlaBnuna HackoBa, HO MpUHOCHUTE U TEXHUST aHAJUTHYEH 0OXBaT
HEJBYCMHUCJICHO C€ IBbJDKAT HA TUCEPTAHTA.

7. OueHka Ha my0JMKALMUTE N0 TeMATa

KbM mucepranmoHHus TpyJ ca MpeACTaBeHU OOIIO MeT MyOJMKaluu, BCHUKH OT
KOUTO ca MyOJUKYyBaHU B CIEIUAIM3UPAHU HAYYHH M3JaHus U popymu B iepuoja 2022—
2025 r. Te oTpa3siBaT OCHOBHMUTE HAaIlpaBJICHHUS Ha HU3CJIEAOBaTelICKaTa JEWHOCT Ha
JIOKTOpaHTA U ca MPSKO CBBP3aHH ChC ChIBPKAHUETO U TEMATHUKATa Ha JUcepTalusTa.

B nBe ot nyOnukanuuTe 1ucepTaHTHT € €UHCTBEH aBTop (B T. 2 U 3), a B e1HA —
IpBU aBTOP (T. 4), KOETO CBUJAETEJICTBA 32 aKTUBHOTO MYy Y4YacTHE M BOJEIIAa POJisi B
HayyHaTa pa3zpaboTka. OcTaHalIUTE CTaTUM Ca C KOJIEKTUBHO aBTOPCTBO, KATO MPUHOCHT
Ha JIMCEPTaHTa € SICHO pa3rpaHU4MM I10 TEMATUKA U ChAbPKaHUE.

[My6nukanuuTe ca peanusupand B usganus kato International Journal "NDT
Days"”, Annual Journal of Technical University of Varna, kakro u B €IeKTpOHHOTO
cniucanue ,, Mopcko npaso u undycmpusa‘ Ha BCY "Uepnopuszen Xpa0dsp". HezaBucumo
4ye U3JaHuATa He ca MHJEKCUpaHU B 6a3u ¢ uMNakT (akrop, Te ca pepepupanu, ¢ ISSN
perucTpanys 1 UMarT 3HaueHHe B KOHTEKCTa Ha ObJrapckara M perdoHalHaTa HaydyHa
OoOLIHOCT B 00J1acTTa Ha MaTEPUAIO3HAHUETO U TEXHUUECKUTE HAYKH.

Cwornacno [punoxenuero kpM ui. la, an. 1 ot [13P xeMm [TII3PACPB, chBKynHaTa
CTOMHOCT Ha MyOJIMKAllUUTE C€ OllieHsBa Ha 62 TOYKH, KOETO HAIbJIHO MOKpHUBa
MUHUMAJIHUTE HallMOHAJIHU W3MCKBaHMS 3a NMPUCHXKIaHE Ha oOpa3oBaTeqHa M HayyHa
CTemneH ,,JOKTop“. Makap KbM MOMEHTa Ja HE ca OTUETeHHU LUTHPAHUA — TPEABU]
CKOpOIIIHaTa TosBa Ha NyONMKAlMUTE — TAXHOTO ChIbpPXKAHUE JAEMOHCTpHUpa
OPUTMHAIIHOCT, IPUHOCEH XapaKTep U MPUIOKUMOCT Ha PE3YJITaTUTE.

C ormex Ha YTBBp)KIaBaHE HAa HAYYHOTO TPUCHCTBHE HA JUCEpPTaHTA B
MEXIyHapoJeH KOHTEKCT M 3acHUjBaHE Ha Hay4yHara My pPas3lo3HaBaeMOCT,
MPETNOPBUYUTENHO € ObJIeIINUTE MyOJIMKalMK 1a OBbIaT HACOUEHU KbM CIIMCAHUS C UMIIAKT
(baxTop, MHICKCUPaHU B aBTOpUTETHH Oa3u nanuu (Scopus, Web of Science u ap.). Tosa



1€ OOINPUHECE 3a IO-IIUPOKO pa3lpOCTPaHCHUEC W BUAUMOCT Ha HAYYHUTC PE3YyJITaTH,
KaKTO M 3a HAaTPYIIBAaHC HA HUTHPAHUIA

8. HpaKTI/I‘IeCKO MPUJIOKEHUE HA PE3YJITATUTE

KbM HacTosmms MOMEHT HE ca nNpeaACTaBCHU OOKYMCHTH, YAOCTOBCpsABAIA
BHCAPABAHC Ha PCIYJITATUTC B MHAYCTPpHAJIHA WM MHCTUTYHHWOHAJIHA CpCaa. B’preKI/I
TOBA, NPCAJIOKCHUATA U MOJACIIMTC NPUTCIKABAT BUCOK IMOTCHIIMAJ 3a pcajiHa yHOTpe6a,
0COOCHO B CHCTEMH 3a MOHHUTOPHHI' KW YIPaBJICHUC Ha IIOABOAHHM M CYXO3€EMHU
Tp’B6OHpOBOI[HI/I MPEKHU. CHCI_II/IaJ'IHO BHUMAaHHEC 3aciyKaBaT BBb3MOXHOCTHUTEC 3a
IIPHUIIOKCHUE B YIIPABJIICHUECTO Ha OajacTHH BOJAM M OICHKaTa Ha CBCTOAHUETO Ha
IMOJABOAHU CHOPBIKCHUS.

9. [IpenopbKu 3a ObenIa peajn3anus HaA IPUHOCUTE

C ornen Ha 3HAYMMOCTTa M TMPUIIOKUMOCTTA Ha H3CJIEOBaTEICKaTa ACHHOCT,
MpenopbYBaM pa3padOTBAHETO ¥ Ja MPOIBJDKU B CICAHUTE HAPABIICHUS:

e Hurerpupane Ha pa3pabOTEHUTE CHMYJALMOHHH MOJEIU B ChHIIECTBYBAIIH
CUCTEMH 3a TEXHUYECKU HA30P ¥ MOHUTOPHHT

e AnanTupaHe Ha METOJUKUTE 32 OIICHKAa Ha OCTaThU€H PEecypc KbM peaTHH
UHYCTpPHAITHU OOEKTHU U YCIOBUS;

o PasmupsiBane Ha WH3CIHEABAHMATA B IIOCOKA YCTOMYMBO M3IOJ3BAaHE U
YIbJDKABaHE HA KU3HEHUS ITUKBI HA MHPPACTPYKTypaTa B CHEPTUUHUS CEKTOP.

10. ABTopedepar

[IpencraBenuar aBTopedepaT € HU3TOTBEH B CHOTBETCTBHE C BBHTPEIIHHUTE
HOpPMaTUBHU M3UCKBaHUA Ha TexHHueckr yHUBEpPCUTET — BapHa M 0Tpa3siBa KOPEKTHO
CBIIIHOCTTA, 33JJaYUTE, METOJUTE U OCHOBHUTE PE3YyJITaTH OT JUCEPTALUOHHUS TPY.

11. Kpurrunm Oesexkn

1. [IpenopbuBaM B ObJenIM HU3CIEABaHUA Ja OBbAE pa3LIMPEH aHATU3bT Ha
BJIUSHUETO Ha Pa3jIMYHU EKCIUIOATAllMOHHU CPENH, BKIIOYUTEHO arpeCUBHU MOPCKHU
YCIIOBUS U MHAYCTPUATHH 3aMbPCUTEIH.

2. bu 6uno mone3Ho na ce BKIIOYM IO-NOJPOOHA KOJIMYECTBEHA OIEHKA Ha
e(pEeKTUBHOCTTa HAa NPEAJIOKEHUTE MOJIENN CHPSIMO CBIIECTBYBALIM HHXKEHEPHU
MIPaKTUKH.

12. Ipyru 0eJieskkn
Hamam JOMBJIHUTCIIHU KOMCHTApHU.



13. 3AKVIIOYEHHUE

JlucepraiinoHHUAT TpyA Ha Mmar. uHx. dusH Xpuctodopor Hukosnos pasriexnaa
aKTyaJleH U MPaKTUYECKU 3HAYUM Hay4eH MpoOjeM, CBbpP3aH C OLIEHKaTa Ha ChCTOSIHUETO
Ha MOJBOJHHU TPBHOOMPOBOIHU CHOpBKEHUs. [IpoBeneHOTO H3cienBaHe, MOIYYECHUTE
pe3yaTaTH W HAIpaBEHWUTE IPUHOCU HANBIHO CBHOTBETCTBAT HA M3UCKBAHUATA 3a
IpUCHKIaHE Ha oOpa3oBaTelHaTa W HAy4yHa CTENEH ,,JJOKTOP®, B CBOTBETCTBHE C
JENCTBAIOTO 3aKOHOJATEIICTBO U BHTPEUIHUTE MPaBUia HA TEeXHUYECKU YHUBEPCUTET —
Bapmna.

Bb3 ocHOBa Ha W3BBpIICHATA PELEH3EHTCKAa OLIEHKA J1aBaM IOJOKUTEIHO
CTAaHOBUUIE 32 JUCEPTAUMOHHUS TPy Ha TeMma ,,MOHUTOPUHI, AHAIW3 M OLICHKAa Ha
CbCTOSSHUETO Ha TMOJBOJHU TPHOOMPOBOJHU CHOPBHKEHUA U MpenopbuBaM Ha
YBa)kaeMOTO Hay4HO JXKypH J1a MIPUCHAN 00pa3oBaTeIHATa U HAyYHA CTETIEH ,,JIOKTOP® 110
JIOKTOpAaHTCKa mnporpama ,,TexHOJIOrus Ha MAIIMHOCTPOUTEIHUTE MaTepuaiu’ oT
npodecnonanHo HampaieHue S5.1. MamWHHO WHXCHEPCTBO Ha Mar. WHX. JusH
Xpucrodopor Huxomos.

13.05. 2025r. Penienzenr:
rp. Bapna /mpod. m.H. uwk. Xp. Cxynes/



REVIEW

by Prof. D.Sc. Eng. Hristo Kostov Skulev

Institute of Metal Science, Equipment and Technologies with Hydroaerodynamics Centre
"Acad. A. Balevski" — Bulgarian Academy of Sciences

on the PhD dissertation entitled: “Monitoring, Analysis, and Evaluation of the Condition

of Submarine Pipeline Facilities”

Author: M.Sc. Eng. Diyan Hristoforov Nikolov
Scientific Field: Technical Sciences
Professional Area: 5.1. Mechanical Engineering

1. Relevance of the Dissertation Topic in Scientific and Applied Context

Amid growing global dependence on energy resources and escalating
environmental concerns—such as the pollution of water resources, air, and soil, alongside
climate change—the reliable operation of pipeline systems has acquired increasing
importance.

As a primary mode for the transport of liquids and gases, pipelines are extensively
used, which inevitably leads to material aging, corrosion, and increased risk of accidents.
The consequences of such failures can be severe in both ecological and economic terms.

The dissertation presents a comprehensive analysis of the main factors and causes
leading to pipeline failures. The research underscores the critical roles of changes in
mechanical properties and corrosion as key causes of leaks, ruptures, and structural failure.
Particular attention is devoted to submarine installations and gas transmission systems,
where methane emissions significantly contribute to greenhouse gas concentrations. Also
discussed is the transportation of CO: to depleted reservoirs in the context of current carbon
capture and storage (CCS) initiatives.

The dissertation addresses a set of contemporary and complex tasks of undisputed
scientific and applied significance: monitoring and assessment of the technical condition
of underwater and land-based pipelines; examination of internal and external factors
affecting system reliability; residual life evaluation; and development of predictive
methodologies for service life estimation.

2. Familiarity with the State of the Art and Creative Use of Literature
It is evident from the dissertation that the doctoral candidate possesses deep and
comprehensive knowledge of the current state of research in the field. A systematic and



critical review of the relevant literature and case studies of pipeline failures has been
conducted, including assessment of their environmental and societal impacts.

The investigation focuses on aging and corrosion processes under varying operating
conditions—both underwater and terrestrial. Based on theoretical analysis and empirical
data, the author formulates applicable conclusions and recommendations for the
improvement of evaluation methodologies.

It is my assessment that the candidate demonstrates a high level of mastery over the
subject matter and the ability to critically interpret and apply existing scientific knowledge
in the dissertation work.

3. Adequacy of the Research Methodology to Address the Dissertation
Objectives

To achieve the defined objectives, the candidate applies a modern interdisciplinary
approach combining experimental research with numerical modelling. A justified selection
of physical models replicating real operational conditions is employed to assess mechanical
properties (strength, hardness, toughness) and resistance to various forms of corrosion,
including stress-corrosion cracking (SCC).

Specialized software tools are utilized for simulating and predicting the residual
service life of pipeline structures based on obtained stress and deformation data in critical
sections. The methodological framework aligns with best engineering practices and allows
for reliable risk and operability assessments.

In summary, the chosen methodology is appropriate and entirely consistent with
the scientific tasks outlined in the dissertation.

4. Analytical Assessment of the Empirical Basis Supporting the Dissertation’s
Contributions

The dissertation is voluminous and well-structured, comprising 194 pages and
including an introduction, four main chapters, conclusion, and a bibliography of 129
sources (27 in Cyrillic, 102 in Latin). Each chapter concludes with logically justified
findings. The structure follows a consistent scientific logic aligned with the dissertation
objectives.

Based on the collected and analyzed empirical data, the candidate convincingly
argues for the necessity of systematic pipeline monitoring, especially under adverse
operational conditions. Specific environmental consequences of leaks and failures—such
as soil, water, and air contamination, and threats to human health—are detailed. The
research demonstrates high reliability and contributes meaningfully to the field.

5. Scientific and Applied Contributions of the Dissertation
A) Scientific-Applied Contributions:



1.Established correlation between strength characteristics of pipeline materials
and different weld zones, based on experimental and numerical models.

2.Analysis of material hardness variation across different pipeline sectors,
including critical zones.

3.Comparative analysis of electrochemical corrosion resistance from samples
originating from two different facilities.

4.Demonstrated effects of CO--rich environments and varying moisture levels on
the structural and mechanical stability of materials.

5.Developed and applied a simulation model using COMSOL Multiphysics and
Corrosion Module to study external corrosion under SCC conditions.

6.Provided novel empirical data for predicting internal surface conditions of gas
pipelines through analysis of formation water accompanying natural gas transport.

B) Engineering-Applied Contributions:

1.Designed a structured scheme summarizing key factors and consequences of
pipeline system failures.

2.Designed and constructed a physical model of a submarine pipeline for
comparative analysis of strength and corrosion parameters.

3.Developed an experimental model to study the impact of water on pipelines
transporting COx.

4.Devised a methodology for microstructural analysis and identification of
material transformations in pipelines.

5.Applied a methodology for reliability assessment and residual life prediction of
pipeline systems.

These contributions are scientifically well-founded and of high practical value,
offering significant advancements in pipeline engineering practices. Although the
dissertation does not define a new scientific domain, it possesses considerable innovative
potential and establishes a solid foundation for future research.

6. Authorship of Results

Based on the presented contribution report and the comprehensively documented
methodologies, models, and analyses, it can be unequivocally concluded that the
dissertation is the product of independent and purpose-driven research activity by the
candidate. The work, although supervised by Assoc. Prof. Dr. Eng. Georgi Antonov and
Assoc. Prof. Dr. Pavlina Naskova, clearly demonstrates that the conceptual and analytical
contributions are attributable to the doctoral candidate.

7. Evaluation of Related Publications
The dissertation is supported by five scientific publications, all published between
2022 and 2025 in specialized journals and conference proceedings. These publications



reflect the primary directions of the candidate’s research and are directly linked to the
dissertation’s content.

In two of these, the candidate is the sole author (papers 2 and 3), and in one—first
author (paper 4), indicating a leading role in the research. The remaining papers are co-
authored, but the candidate’s contribution is clearly identifiable in theme and content.

Publications appear in journals such as the International Journal "NDT Days", the
Annual Journal of the Technical University of Varna, and the e-journal "Maritime Law
and Industry™ of VVarna Free University. Although not indexed in impact factor databases,
these are peer-reviewed journals with ISSN registration and hold significance within the
Bulgarian and regional academic community in materials science and technical
disciplines.

According to the Appendix to Article 1a, para. 1 of the Transitional and Final
Provisions of the Regulation on the Development of Academic Staff in the Republic of
Bulgaria, the cumulative score of the publications is 62 points—fully meeting the national
minimum requirements for the awarding of the doctoral degree. While no citations have
been recorded yet—Iikely due to the recent publication dates—the content demonstrates
originality, contribution, and applicability.

To strengthen the candidate’s international academic visibility, it is recommended
that future work be submitted to journals with an impact factor indexed in authoritative
databases (e.g., Scopus, Web of Science). This would enhance the dissemination and
recognition of research results and facilitate citation accumulation.

8. Practical Applications of the Results

At present, no documentation has been provided confirming the industrial or
institutional implementation of the research findings. Nevertheless, the proposed models
and methodologies have strong potential for real-world application, particularly in
systems for monitoring and managing submarine and terrestrial pipeline networks. Special
attention is merited for their use in ballast water management and evaluation of
underwater infrastructure condition.

9. Recommendations for Future Work

Considering the importance and applicability of the research, it is recommended
that future work focus on:

« Integration of developed simulation models into existing technical monitoring
and supervision systems;

« Adaptation of residual life assessment methodologies to real industrial facilities
and operating conditions;

« Expansion of the research toward sustainable infrastructure use and life-cycle
extension in the energy sector.



10. Author’s Abstract

The submitted abstract complies with the internal regulations of the Technical
University of Varna and accurately reflects the dissertation’s essence, objectives,
methods, and key results.

11. Critical Remarks

1.Future studies should further expand the analysis of the impact of different
operating environments, including aggressive marine conditions and industrial pollutants.

2.1t would be beneficial to include a more detailed quantitative assessment of the
effectiveness of the proposed models in comparison to existing engineering practices.

12. Additional Comments
None.

13. CONCLUSION

The dissertation of M.Sc. Eng. Diyan Hristoforov Nikolov addresses a timely and
practically relevant scientific problem concerning the condition assessment of submarine
pipeline facilities. The research, results, and contributions fully comply with the
requirements for the award of the PhD degree, in accordance with the applicable legislation
and the internal regulations of the Technical University of Varna.

Based on the conducted review and evaluation, | give a positive assessment of the
dissertation entitled “Monitoring, Analysis, and Evaluation of the Condition of Submarine
Pipeline Facilities” and recommend that the esteemed academic jury confer the PhD degree
in the doctoral program “Technology of Engineering Materials,” within the professional
field 5.1 Mechanical Engineering, to M.Eng. Diyan Hristoforov Nikolov.

May 13, 2025 Reviewer:
Varna
(Prof. D.Sc. Eng. Hristo Skulev)



