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Or:  Houent /[-p T'eoprm JlwGommpos JumurpoB, BBMY  H.M.Banuapos®, Hayuna
crenuagHocT ,,KOMyHHKAllMOHHU MpPEXH W CUCTEMH KbM NPO(ECHOHATIHO HampaBJIeHHE 5.5
,» | pPaHCTIOPT, KOpaOoIUIaBaHe U aBUaIus

OTtHOCHO: [ucepranimonen Tpya Ha Tema: ,,MeTroaMka 3a ONTHMH3HMpPaHe HAa NpPeBO3 HA
HACUIIHH TOBAapH, CKJOHHH KbM pa3BoJAHsIBaHe* pa3paboreH oT uHXK./lessin
MuxaiisioB LllepeB - 1okTOpaHT B 337049Ha opma Ha oOydeHHe

1. Uudopmanusi OTHOCHO MpoLeAypaTa

Ha ocnoBanue un.4 (2) or 3PACPB, un.40 (9) ot IlpaBunHuk 3a nmpuemane, oOydeHne Ha
noktopantu u npugodusane Ha OHC ,nokxtop® u HC ,,noxTop Ha Haykute B TY-Bapha, IIpenuc-
[Iporokon Ne 20 ot 16.09.2024 1. or AC mna TVY-Bapha, mo mnpenjnoxxkeHue Ha Kareapa
»Kopa0oBoJeHe, ynpaBiieHHe HAa TPAHCHOPTA M ONa3BaHe YMCTOTATA HA BOJAHUTE MbTHINA®
(ITporokon Ne 1 ot 09.09.2024 r.), € YITBBbPJAECHO HAYYHO KYpH 3a 3allIUTa HA IUCEPTALMOHEH TPY.
Ha Tema: ,MeToAMKA 3a ONTHMHM3MPAaHEe HA NPEBO3 HA HACHIIHM TOBAPH, CKJIOHHH KbM
pa3BoansiBane”. Jlucepramusra e pazpaboreHa ot umxk. [emsn MuxaiinoB IllepeB kolTo €
JIOKTOPAaHT B 3a70yHa ¢opMa Ha oOyueHue, 1mo npodecuoHaTHO Hamparienue: 5.5 Tpancmopr,
KopaOoIlIaBaHe U aBHAIlHs, JOKTOPCKA Mporpama; ,, Y mpaBiieHue Ha KopaOu 1 KOpaOoBOACHE .

2. W3nmbiHeHMe HA MUHUMAJIHUTE U3NCKBaHus 3a npuaodusane Ha OHC ,,noxkTop*

Nux. eman Muxainos Illepes, ciopen npeacraBeHara CripaBKa, U3IIBJIHIBA MUHUMAJTHUTE
HallMOHAJTHU W3UCKBaHUs KaTo mputexkana 50 Touku mo nokazaren A.l. u 180 Touku mo mokasaren
I'.7. IlpeacraBeH e AucepTaIlIOHEH TPYA U NET HAy4YHU MyOIHKaIIH.

3. AKTYaJHOCT Ha pa3padoTeHHs: B AMCEPTALMATA NPOOIeM

JlucepTauMOHHUAT TpPyJd, O3arjaBeH ,,MeTroguka 3a ONTHMU3HPAHE Ha INpPeBO3 Ha
HACHIIHU TOBAapH, CKJIOHHH KbM Pa3BOJHMABaHeE", pa3riIeXk/1a N3KIIOUATEIHO BaXEH U aKTyaJIeH
npobieM B Mopckus TpaHcnopT. IIpe3 mocienHuTe roguHU BBIOPOCHT 3a OE30MACHOCTTA MpU
IIPeBO3a Ha HACUITHU TOBApU CTaBa KPUTUYEH, OCOOEHO Clie] TParuuHUTE UHIMJECHTH, CBbP3aHH C
BTEYHSIBAHE HA TOBApUTE, TOBEJIM A0 3HAYUTENIHU 3aryOu Ha KopaOu M 4oBelIKHU KUBOTH. Criopen
MIOCOUEHUTE B TpyJia 1aHHU, 3a epuona 2010-2021 r. ca norbHanu 44 kopaba 3a HACUITHU TOBAPH C
DWT nazg 10 000 T, ot kouto 10 xopaba ca TpaHCIOpTUpaId TOBApHU, CKIOHHU KbM BTEUHSIBAaHE.
Te3u ciaydan ca oTroBopHH 3a 82% OT BCHUKM 3arMHAJM €KHIIaXXH Ha TO3M TN Kopabu. Toma
Mo/IYepTaBa He CaMO aKTyaJIHOCTTa, HO U CIIEHIHOCTTA 3a pa3padoTBaHe Ha MHOBATHBHU MOJIXO/U 32
NPEBEHIUS M YIpaBJIeHUWE Ha PHCKOBETE. 3HAUMMOCTTa Ha mpobjemMa ce YTBBbpXkJaBa U OT
ChBpEeMEHHaTa HOpMaTUBHA paMka Ha MexayHaponHata Mopcka opranuzanus (IMO), BxirouBaia
Kopnekca 3a ynpasnenue Ha 6e3onacHara ekcruioatanus Ha kopadbu (ISM Code), Kogekca 3a mpeBo3
Ha TBepAN HacumHU ToBapu (IMSBC Code), kakto n KoHBeHIMsATa 32 6€30MaCHOCT HA YOBEIIKHUS




*uBOT Ha Mope (SOLAS). Bernpeku Hanpeabka B T€3U peryiaiiy, peajHara MpakTHKa IMoKa3Ba, 4e
YOBEHIKUAT (PaKTOp OCTaBa KPUTHUYCH eleMeHT. VIMEHHO TykK ce Kpue 3HA4YeHHeTO Ha
pasriiexaaHara Tema, KoATto ce (hoKycupa BbpXY IMOBUIIABaHE HAa KOMIIETEHIIMMTE HA MOPCKUS
MEePCOHAN, BHEIPSIBAHETO HA HOBH METOAWMKHU 3a OoOydeHHEe W pa3paboTBAaHETO HA AJITOPUTMHU 32
B3€MaHEe Ha PELICHUS B eKCTPEMHHU CUTYalIUU.

[IpeuiocxkeHaTa MeTOAMKA 3a ONTUMHU3ALMS, KOSATO pasriexjga Kopaba Karo 4acT OT
cucremara ,,Kopab-omeparop-cpeaa’, cbhbyeTaBa TEOPETHYHM KOHLENIMU C TPAKTHUYECKH
NpuIoXkeHus. ToBa sI MpaBU H3KIIOYMTETHO LIEHHAa KaKTO 3a HayyHaTta OOLIHOCT, Taka M 3a
MOpCKaTa MHAyCcTpus. B To3u KOHTekcT nuceprauusara Ha [lensn Muxaiuios IllepeB € He camo
aKTyaJHa, HO M COLMAJHO 3HA4YMMa, MPEJOCTaBAWKM pPELIeHHs 3a HaMassiBaHE Ha aBapUUHUTE
Cllyyad ¥ MOBHIIAaBaHE Ha O€30MaCHOCTTa B CBETOBHUS MOPCKH TPAHCIIOPT.

4., OCHOBHHU NMPUHOCHU HA JUCEPTALMATA

JlucepTalMOHHUAT TPy CE€ OTIIMYaBa ChC CIECIHUTE HAYYHU U IPHUIIOKHU IIPUHOCU, KOUTO
Morar /a 0b/1aT KaTeropu3upaHy B HaIllpaBJICHUATA!

4.1. Hayuyna HoBOCT

e Pa3paboTeH € aaropuThbM 3a MOJEIMpPAHE HAa aBAPUIHU MOPCKU ChOUTHSA, Oa3upaH Ha
eBPUCTUYHO-BEPOSATHOCTHA  WACHTU(UKamus W  rpadoaHamuTuyHa  (opMaau3aIus.
AJTOpPUTHMBT pa3KpHBa IPUUUHHO-CIEICTBEHUTE BPH3KHU, BOJCIIHU JI0 3ary0a Ha CTaOUITHOCT
Ha KopabOa mpu BTEYHSIBAHE HA TOBapa, KOETO € NMPHHOC KbM HayKaTa 3a YIIpaBJICHUE Ha
MOPCKHS TPAHCIIOPT.

e 3a IbpBU I'BT € IPEACTABEHA METOJIUKA 32 ,,[IPOEKIIMOHHO MOJEIUPaHE™, KOATO ChUYeTaBa TpU
pa3IMYHU METOJIOJOTMYHM TMOAX0JAa: METOABT Ha ,,IalMAOHKATa™ 3a MPUYHMHHO-CJIEACTBEH
aHaJlu3, METOIBT Ha 0OPATHOTO MpPOCieIIBaHEe U METOABT Ha ClieHapuuTe. Ta3u MHOBAaTHBHA
KOMOWHAIIMSI OCUTYPSIBA TIO-ITHJITHOIICHHO pa30rpaHe Ha MPOIECUTE B aBApUWHU CUTYAIUH.

e BoBeleH € KOHIENTyaleH MOJEN Ha CUCTeMaTa ,,Kopab-onepaTop-cpena““, KOWTO Mo3BOJIsSBA
MHTErpUpPaH aHaJlu3 Ha B3aMMOJECHCTBHUATA MEX1y KOPAaOHUTE CUCTEMHU, YOBEIIKUS (HaKkTop U
BBHIIHUTE YCIIOBHUS.

4.2. O0orarsiBaHe HA 3HAHUATA

e [IpoBeneH e 3aab0OYEH aHAIU3 HA aBapUIlHUTE CHUTYyallud, CBBP3aHU C BTEUYHSIBAHE Ha
TOBapH, C aKLEHT BbPXYy 4YoBemKus (akrop. TpyabT ycTaHOBsSIBa KIOYOBUTE MPUUMHU 32
HEJ0CTaThYHATa [TOATOTOBKA HA EKUIIAXKUTE U NIpeJIara peleHns 3a TAXHOTO IPEO0JO0JIsIBaHe.

e Pa3paboTeHa € MeTOIMKa 3a OLIEHKa Ha pHCKa B TEKYyI[M CHUTyallud, Oa3upaHa Ha
cleHapuiHus aHanu3. Ta3u MeToJIuKa MO3BOJIABA NPEIBUKIAHE HA BEPOSTHU CHOUTHUS U
MIPEAO0CTaBs MHCTPYMEHTH 3a CBOCBPEMEHHO B3€MAaHE HA PELICHUS.

e Cp3majgeH € palMoHAJeH MOJEN 3a OIEHKa M YINpaBlIeHWE Ha PUCKA, KOWTO BKIIOYBA
cyOeKkTHBHH (PaKTOpU KaTO 3HAHMATA M YMEHHSITA Ha €KHUIIaXka, KAKTO U OOEKTUBHU JIaHHU 32
CBhCTOSTHUETO Ha Kopaba.

4.3. IlpakTHYeCKH NMPHJI0KEHUS

e [Ipennoxkenata MeToAuKa 3a JOMBIHUTETHO OOy4YeHHME W Mpel-pelicoBa MOArOTOBKAa Ha
KOpaOHUsI TIepCOHAT € C JTUPEKTHO MPaKTUYEeCKO MPHIOKEHHEe B MOPCKUTE Y4eOHU



nentpoBe. Ts Moke Ja JONpHHECE 3a 3HAYMTENIHO TOBHUINABAHE HA KOMIICTEHTHOCTTA Ha
MOpCKHTE OQHIIepH, 0COOCHO B €KCTPEMHU CUTYAIUH.

e Pesynrarturte OT M3CNEABAaHETO ca MPUIOKUMHU MPHU pa3cie/iBaHe Ha MOPCKHU MTPOU3IIECTBUS,
KOETO 1€ IOAINOMOTHE M3rOTBAHETO Ha HOBM CTaHJapTd 3a 0Oe30MacHoCT U
MPEeIOTBPATsABaHE HA aBapUIHU CITyYaH.

L4 P33pa6OTeHI/ITC MOJZCIIN 3a OLICHKA Ha pHUCKa Morar aa 6’b,I[aT H3II0JI3BaHU 3a OIITHMM3aLlHA
Ha OIICpalluuTC 110 YIIPABJICHHUC HA KOpaGI/I, MMpEBO3BalllM CKJIOHHU KbM BTCUHSABAHC TOBAPH,
C II€JI MUHUMU3HUPAHC HA NKOHOMUYECKHUTEC 331"}761/1 n noz[o6p${BaHe Ha 0e30IacHOCTTA.

5. KputnuHu 0ej1e;KKu
B’preKI/I SHAYUTCIHUTC IPUHOCH, AUCCPTATUOHHHUAT TPYd OCTaBsA HAKOU 06J13.CTI/I 3a 10pa3BUBAHC!

e MeTon0/I0TMYHM OrPaHUYeHUsA: Bbhrpeku ye MeToukara 3a ,,ipOCKIMOHHO MOJIeTUpaHe’
IpejJiara MHOBATUBEH MOJAXO0J, HEMHOTO TECTBAHE € OTPAHUYEHO JO0 €KCIEPTHU OLEHKU U
CUMYyJMpaHu cueHapuu. [lpemopbuvTelHO € Ja Cce MpPOBENAT  JONBIHUTEIHU
EKCIIePUMEHTAIHU U3CJICIBaHUS B PEallHU YCIIOBUS, 32 Jia ce Baluaupa eQeKTUBHOCTTA Ha
MIPEAJIOKEHUTE MOJIEIIH.

e ABTOMaTH3alMs W TexHoJOruum: YoemkuaTr QakKTOop Urpae KIHOYOBA pojis B
pazpaboTkata, HO ObJeIIM U3CJIeIBaHHUA OWXa MOTJM Ja BKJIIOYAT M3MOJI3BAHETO Ha
M3KYCTBEH HMHTEJIEKT U aBTOMATHU3MPAHU CUCTEMHU 32 B3E€MaHE Ha PEIICHHUS, KOUTO Ja
MO/ATIOMOTHAT ONEPAaTOPUTE B aBApUUHU CUTYaIUH.

e (MoKyc BbpPXy NpaKkTH4YeCKHTe pe3yJTaTn: Hikou oT mpeacTaBeHuTe METOIU 3a OLIEHKA U
yIpaBJIEHUE Ha PUCKAa Ca TEOPETUYHO OpUEHTHpaHU. MHTerpanusra Ha TE€3U METOIU B
co(TyepHH NMPHIIOKEHUSI UM CUMYJIALIMOHHY I1aT(GopMu OM yJIecHIIIA TIXHOTO MpUIaraHe
OT MPAKTUKYBAIIUTE MOPCKU CIEIUAINCTH.

6. 3axiaroueHue

HucepraunoHuusaT tpya Ha Jensn Muxaiinos lllepeB mpexacrasisBa 3HaYMM HAay4YeH U
MPWIOXKEH TPUHOC KbM YIpaBJIEHHETO Ha Oe30MacHOCTTa MpH NPEeBO3a HAa CKIOHHU KbM
BTEYHsIBaHE TOBapH. Pa3paboTeHHTEe METOJMKM M MOJENIN HE CaMO JOIBJIBAT ChILECTBYBALIUTE
3HAHUSA, HO CBIIO Taka MIpeuiaraT MPaKTUYECKU pPELIeHHs 3a MoJo0psBaHE Ha MOATOTOBKAaTa Ha
MOPCKUs IIEPCOHANI U MUHUMU3UPAHE HA PUCKOBETE B MOPCKUS TPAHCIIOPT.

CuunraM, 4ye IUCEPTALMOHHUAT TPy OTrOBaps Ha BCHUUKU HW3UCKBAHUS 3a MPUCHKIAAHE Ha
oOpa3oBareiiHa U Hay4yHa CTereH ,,IokTop*. IlpemopbpuBam TpyabT Aa Oblie JOMYyCHAT 3a 3allUTa,
KaTo CbM YBEpEH, Y€ MPUHOCUTE MY III€ HAMEPST HIMPOKO MPUIIOKEHUE KAKTO B TEOPUATA, TAKa U B
IIpaKTHKaTa.

Jlata / msicto J B (6)1130% (N

Homu. n-p I'eopru JIro6omupoB IuMuTpOB
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From: Associate Professor Georgi Lyubomirov Dimitrov, PhD Nikola Vaptsarov Naval
Academy, Scientific specialty "Communication Networks and Systems™ in the professional field 5.5
"Transport, Shipping and Aviation™

Subject: Dissertation on ""Methodology for Optimizing the Transport of Bulk Cargo Prone to
Liquefaction™ developed by Eng. Delyan Mihailov Shterev - doctoral student in
part-time study

1. Introduction to the procedure
Considering Art. 4 (2) of the National Law on the Advancement of Academic Staff, Art. 40
(9) of the Regulations for the Admission, Training of Doctoral Students and Acquisition of Doctoral
Degrees of National Academy of Sciences "Doctor of Philosophy™ and National Doctor of Science
in Technical University of Varna, Transcript No. 20 of 16.09 .2024 by the Academic Council, on
the proposal of the department "Ship management, transport management and protection of the
cleanliness of waterways" (Protocol No. 1 of 09.09.2024), a scientific jury has been approved for
the defense of a dissertation thesis on the topic: "*"Methodology for Optimizing the Transport of
Bulk Cargo Prone to Liquefaction” The dissertation was developed by Capt.Eng. Delyan
Mihaylov Shterev, who is a doctoral student in part-time study, in the professional direction: 5.5
Transport, Shipping and Aviation, PhD programme: "Ship Management and Shipping"
2. Fulfillment of the minimum requirements for the acquisition of the scientific degree
“Doctor of Philosophy™
Dipl.Eng. Delyan Mihailov Shterev, according to the submitted report, fulfills the minimum
national requirements by having 50 points according to indicator A.1. and 180 points according to
indicator D.7. A dissertation and five scientific publications are presented.
3. Relevance of the Dissertation’s Research Problem
The dissertation titled "Methodology for Optimizing the Transport of Bulk Cargo Prone to
Liquefaction™ addresses a critical and highly relevant issue in maritime transport. In recent years,
the safety of bulk cargo transportation has become a pressing concern, especially following the
tragic incidents involving cargo liquefaction, which have resulted in significant vessel and human
losses. According to the data cited in the dissertation, between 2010 and 2021, 44 bulk carriers with
a DWT of over 10,000 tons sank, 10 of which were carrying cargo prone to liquefaction. These
cases account for 82% of all fatalities among the crews of this type of ship. This highlights not only
the relevance but also the urgency of developing innovative approaches to risk prevention and
management. The importance of this issue is further underscored by the current regulatory
framework of the International Maritime Organization (IMO), including the International Safety
Management Code (ISM Code), the International Maritime Solid Bulk Cargoes Code (IMSBC




Code), and the International Convention for the Safety of Life at Sea (SOLAS’74). Despite progress
in these regulations, practical evidence indicates that the human factor remains a critical element.
This is where the dissertation’s significance lies, focusing on improving the competencies of
maritime personnel, introducing new training methodologies, and developing algorithms for
decision-making in extreme situations.

The proposed optimization methodology, which examines the ship as part of the “ship-
operator-environment” system, combines theoretical concepts with practical applications. This
makes it extremely valuable both for the scientific community and the maritime industry. In this
context, the dissertation by Delyan Mihaylov Shterev is not only relevant but also socially
significant, offering solutions for reducing maritime accidents and enhancing safety in global
maritime transport.

4. Key Contributions of the Dissertation
The dissertation is characterized by substantial scientific and applied contributions, which can be
categorized as follows:

4.1. Scientific innovations

* An algorithm for modeling maritime emergency events has been developed, based on
heuristic-probabilistic identification and grapho-analytical formalization. The algorithm reveals
cause-and-effect relationships leading to vessel stability loss during cargo liquefaction, represent-
ing a significant theoretical contribution to maritime transport management science.

* A methodology for "projective modeling™ is presented for the first time, combining
three distinct methodological approaches: the “bowtie” method for cause-and-effect analysis, the
backcasting method, and the scenario method. This innovative integration provides a more com-
prehensive understanding of processes in emergency situations.

* A conceptual model of the “ship-operator-environment” system has been introduced,
enabling integrated analysis of the interactions between ship systems, the human factor, and exter-
nal conditions.

4.2. Enrichment of the existing knowledge

« A thorough analysis of maritime emergencies involving cargo liquefaction has been
conducted, with an emphasis on the human factor. The study identifies the key reasons behind in-
sufficient crew training and proposes solutions for overcoming these deficiencies.

+ A risk assessment methodology for current situations, based on scenario analysis, has
been developed. This methodology enables the prediction of probable events and provides tools
for timely decision-making.

+ A rational model for risk assessment and management has been created, incorporating
subjective factors such as crew knowledge and skills, as well as objective data about the ship’s
condition.

4.3. Practical applications

» The proposed methodology for additional training and pre-departure preparation of mar-
itime personnel has direct practical application in maritime training centers. It can significantly
enhance the competency of maritime officers, particularly in extreme situations.

» The results of the study are applicable to the investigation of maritime accidents, which
will assist in the development of new safety standards and the prevention of future incidents.

« The developed risk assessment models can be used to optimize ship operations trans-
porting cargo prone to liquefaction, aiming to minimize economic losses and improve safety.



5. Critical Remarks
Despite its significant contributions, the dissertation leaves some areas open for further
development:

e Methodological Limitations: While the “projective modeling” methodology offers an
innovative approach, its testing is limited to expert evaluations and simulated scenarios. It is
advisable to conduct additional experimental studies under real-world conditions to validate
the effectiveness of the proposed models.

e Automation and Technology: The dissertation heavily relies on the human factor, but
future research could incorporate artificial intelligence and automated decision-support
systems to assist operators in emergency situations.

e Focus on Practical Outcomes: Some of the presented methods for risk assessment and
management are theoretically oriented. Integrating these methods into software applications
or simulation platforms would facilitate their use by practicing maritime specialists.

6. Conclusion

The dissertation by Delyan Mihaylov Shterev represents a significant scientific and applied
contribution to safety management in the transport of cargo prone to liquefaction. The
methodologies and models developed not only enrich existing knowledge but also offer practical
solutions for improving the training of maritime personnel and minimizing risks in maritime
transport.

I believe that the dissertation meets all the requirements for awarding the academic degree
“Doctor of Philosphy”, so | recommend that the dissertation could be admitted for defense, as | am
confident that its contributions will find wide application in both theory and practice.

Date / place SIgNature: ..o

Assoc. Prof. Dr. Georgi Lyubomirov Dimitrov
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