O6pasauy 2.
®akynteT _MalumHcku YHUBEP3WUTET Y BEOIPALLY

Behe Hay4yHMX 0011aCTU TEXHUYKNX HayKa
1189/6 (Haaue cTpyuHor Beha kome ce 3axTeB ynyhyje, carnacHo

ynaHy 6. u un. 7 ctaB 1. oBOr NpaBUIHKKa)
(Bpoj 3axTeBa)
19.11.2020. rognHe
(Hatym)

3AXTERB
3a AaBame carnacHocTu Ha pedpepat o ypaheHoj AOKTOPCKOj AucepTauuju

Monumo ga, cxogHo YnaHy 46. cT. 5 Tau. 4. Ctatyta YHuepauteta y beorpagy (, MmacHuk YHuBepsuteTa®,
6poj 131/06)", naTe carnacHocT Ha pedepaT o ypaheHoj LOKTOPCKOj AMcepTaLmju KaHguaara:
CTE®AH (CPBOBPAH) PYOAKOBUH
(ume,ume jegHoOr oA poauTerba U npesnve)

KAHOVWOAT  CTE®AH (CPBOBPAH) PYOAKOBWUT ynucaHn Ha [lokTopcke cTtyauje 2014. ropa.
(ume, me jegHor of poauTera u Npesnve)

MopgHeo je 3axTeB 3a U3pagy AOKTOPCKe AucepTaumje:
NMHOBATUBHU NPUCTYN NPOLUEHU CTABUIIUTETA PEHHO-MOPCKUX BPOOOBA (A NOVEL APPROACH TO
STABILITY ASSESSMENT OF RIVER-SEA SHIPS)

YHuBep3uTeT je gaHa 15.06.2020. roa. cBojum aktom nog 6p._61206-1375/1-20 fao carnacHOCT Ha npearior Teme
JOKTOpCKe aucepTtauumje Koja je rmacuna:

MHOBATUBHU NPUCTYN NPOLUEHU CTABUIIUTETA PEHHO-MOPCKUX BPOOOBA (A NOVEL APPROACH TO
STABILITY ASSESSMENT OF RIVER-SEA SHIPS)

Komucuja 3a oueHy n ogbpaHy noktopcke guceptaumje kaHamaata: CTE®AH (CPBOBPAH) PYOAKOBUR

(vme,ume jegHor og poauTerba u npesmme)

Obpa3soBaHa je Ha cegHuum ogpxaHoj 17.09.2020. roguHe, oanykom dakynteta nog 6p.1189/2, y cactasy:

Mme u npesnme ynanHa 3Bake HayyHa obnact yCTaHOBa Y KOjoj je 3anocrneH
Komucuje
1. Op WUrop Baykanos BaHp. npod. Bpogorpagwa MawwuHckn cakynteT Beorpag
2. Op Munopag Motok Peg. npod. Bpogorpaata MatumHckun pakynteT Beorpag
3. Op Mapkoc Murec NoHcanec BaHp. npod. Bpogorpagwa TexHuykn pakynteT, YHuBep3nTeT y Kopyhu

HactaBHo-Hay4HO Behe chakynTeTa npuxsaTtuno je ussewTaj Komucuje 3a oueHy n ogbpaHy AOKTOpCKe
aucepTaumje Ha cegHuum oapxaHoj gaHa 19.11.2020. roguHe.

JOEKAH
MALLMHCKOIT ®AKYIITETA

npod.ap Pagnsoje Mutposuh
Mpunor: 1. N3BeLwTaj KOMUCKje ca Npeanorom.
2. Akt HacTtaBHo-Hay4Hor Beha chakynTeTa o ycBajary u3BeLuTaja.
3. MNpumenbe gate y TOKy CTaBIbaka U3BELLTaja Ha YBUA jaBHOCTH,
YKONUKO je TakBUx npumenom 6uno.



YHUBEPSUTET Y BEOIPALY
- MALUMHCKW ©AKYNTET —
Bbpoj: 1189/4

Oatym: 19.11.2020. roguHe
Beorpag, Kpareuue Mapuje 16

Ha ocHoBy unaHa 30. 3akoHa O BMCOKOM obpasoBawy (,CnyxbeHu rnacHuk PCY, ©poj
76/2005, 100/2007 — ayTeHTU4HO Tymaudeke, 97/2008, 93/2012 n 89/2013), unaHa 64.
Cratyta MawwuHckor dakynteteTta (6poj 1450/4 op 14.06.2018. rogmHe) n udnaHa 37.
lMpaBunHuka o gokTopcknm ctyguvjama MalwmHckor dpakynteTta n pedepata Komucuje y
cactasy: ap Wrop baykanos, BaHp. npod., meHTop, Ap Munopaa MoTtok, pea. npod v ap
Mapkoc Mwurec [oHcanec, BaHpegHu npodpecop,TexHUYKn akynTeT, YHuUBep3uTeT y
Kopywun 0 oueHun goktopcke guceprtaumje ,HOBaTUBHWM NpucTyn npoueHu ctabunuteTa
peyHo-Mopcknx 6pogosa (A novel approach to stability assessment of river-sea ships)*
cTyoeHTa poktopckux ctyavja CtedhaHa PypakoBuha, macT. MHX. maw., HactasHo-
Hay4yHo Behe MawwuHckor dakynTeTa Ha cegHuum ogpxaHoj 19.11.2020. roanHe, [OHENO je
cnepgehy

oanyky

YcBaja ce pedepatr Komucuje o ypaheHoj goktopckoj guceptaumjy ,,MHOBATUBHU
nPUCTYN NPOUEHUW CTABUIIUTETA PEYHO-MOPCKUX BPOOOBA (A NOVEL
APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS)* ctygeHTa
CTE®PAHA PYOAKOBUTRA, macT. MHX. MalLll.

[okTopcky guceptaumjy u pedepatr Komucuje o ypaheHo] OOKTOPCKOj AucepTtauuju
AOCTaBMTM Ha [JdaBawe carnacHoctu Behy HayyHMx o6nactn TexHUYKuX Hayka
YHuBepauTeTa y beorpaay, no ucteky poka og 30 gaHa y kome cy 6unu Ha yBuay jaBHOCTMW.

Oanyky goctaButu: Behy HayyHMx obGnacTtu TexXHWYKUX Hayka YHuBepauTeTa y Beorpagy,
CTyAEHTY, MEHTOPY U apxmeu dakynTeTa.

OEKAH
MALUMNHCKOI ®AKYIITETA

npod. ap Paguneoje Mutposuh



YHUBEP3UTET Y BEOI'PAJLY
MamuHcku pakyarer

BERY JOKTOPCKUX CTYAUJA

IIpenmet: Pedepar o ypahenoj mokropckoj mucepranuju kanaumara Credana Pynakosuha,
CTY/ICHTa TOKTOPCKUX aKaJeMCKHUX CTyHja

Omrykom HactaBHo-HayuyHor Beha Op. 1189/2 ox 17.09.2020. ronvHe, UMEHOBaHHM CMO 32 YJIAHOBE
Komucuje 3a mpernen, olieHy W on0paHy JIOKTOpcke aumcepTanuje (y nakeM Tekcry, Komwmcuje)
kagaugara Credana PynmakoBwha, cTyneHTa TOKTOPCKHX AaKaJeMCKUX CTyadja MamimHCKOT
(dakynrera YauBep3urera y beorpany, moa Ha3uBom:

A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

NHOBATHUBHU NNPUCTYII IPOUEHU CTABUJIMTETA
PEYHO-MOPCKHUX BPOJOBA

Ha ocHoBy yBua y 3aBplieHy nuceprauujy, Komucuja nognocu cienehu

PED®PEPAT

1. YBoa

1.1. XpoHoJioruja ogoopaBama U U3paae AucepTalyie

Kangunar Credan Pymaxoumh, MacT. MHX. Maml. yImucao je JOKTOPCKE CTyAWje Ha MammHCKOM
¢dakynrery YHuBepsureta y beorpamy mkoncke 2014/15. Kanaunar je 3axteB 3a omoOpeme Teme
JIOKTOPCKE aucepranuje moxa HacmoBoM “A novel approach to stability assessment of river-sea
ships” (,, lHOBaTMBHM TPHUCTYN MPOLECHU CTAOMINTETAa PEYHO-MOPCKUX OpojIoBa‘), 3aBeACH IO
opojem 2425/1 momneo 23.12.2019. roguHe u 3a MeHTopa je mpemioxuo Ap Uropa baukanosa,
BaHpeAHOT npodecopa MammHckor dakynarera YHuBep3ureta y beorpany.

Omtykom HacraBHo-HayuHOoT Beha Opoj 0p. 54/2 ox 21.01.2020. roguuae uMeHoBaHa je Komucuja 3a
OLIEHY HayYHE 3aCHOBAHOCTH TE€ME U TIOJA0OHOCTH KaH/AWaTa y cacTaBy:

— 1p Urop baukanos, Banpemuu npodecop (MeHTOp), MammHCKH (hakynTeT YHHBEp3UTETA Y
beorpany

— ap Munopaa Motok, penoBau npodecop, Mammucku dakynrer YHuBep3utera y beorpany

— nap Mapkoc Murec ['oncanec, Baupeanu npodecop, Texauuku ¢dakynrer, YHUBEP3UTET Y
Kopymu.



HacraBHo-HayuHO Behe Mammuuckor dakynreta y beorpany noneno je 14.05.2020. romuae Onmyky
Op. 54/4 xojoM ce mpuxBaTa HaydyHa 3aCHOBAHOCT TE€ME JOKTOPCKE AHMCEpTalrje, KOHCTaTyje aa
kanaunatr Credan PynakoBuh ncnymasa yciaoBe 3a U3paay JOKTOPCKE AUCEPTAIIM]je MO HACIIOBOM
“A novel approach to stability assessment of river-sea ships” (,, lHOBaTHBHM NPUCTYI TPOICHU
cTabunuTeTa peYHO-MOPCKUX OpojoBa‘) W 3a MeHTOpa ce uMeHyje B. mpod. ap Mrop baukainos.
Behe nayunux obnactu TeXHUUKUX Hayka YHHBep3uTera y beorpamy noneno je Omryky 6p. 61206-
1375/1-20 om 15.06.2020. roauHe KOjOM ce€ Jaje carjlaCHOCT Ha MPEaJior TeMe JOKTOPCKE
nmucepranyje kanaunata Credana Pygakosuha, moj HaBeIeHUM HACTIOBOM.

Ha ocHoBy o6asemitema B. pod. ap Uropa baukanora 6poj 1185/1 ox 28.08.2020. rogune na je
kagaugar Credan PymakoBuh, 3aBpmmo JOKTOpcKy nucepraudjy, HacraBHo-HaydHo Behe
MamuHckor ¢akynrera y beorpagy moneno je 17.09.2020. rommne Ommyky Op. 1189/2 o
uMeHoBamy Komucuje 3a perie, oleHy 1 010paHy TOKTOPCKE JAUCepTallyje Y cacTaBy:

— np Urop baukanos, Banpeaau npodecop (MeHTOp), MammuHacku hakynTer YHUBEp3UTETA Y
beorpany

— ap Munopag Motok, penoBuu npodecop, Mammucku daxkynrer YHuBep3urera y beorpany

— 1p Mapkoc Murec 'oncanec, Baupeauu npodecop, Texunuku ¢akynter, YHUBEP3UTET Y
Kopymu.

1.2. Hayyna o0iacT aucepralje

Hayuna oGnacT mOKTOpCKe AmcepTalyje moj HacloBoM “A novel approach to stability assessment
of river-sea ships” (,,/lHOBaTMBHM NMPUCTYI MPOLIEHH CTAOMUIUTETAa PEYHO-MOPCKUX OpojoBa‘) je
MammuHcTBO. Y3Ka HaydHa o0nacT je Opoaorpajma, 3a Kojy je MammHcku QakynTeT YHUBEp3UTETa
y beorpany matuuaH.

1.3. Buorpadcku nmogauy 0 KaHAUIaTy

Credpan PynaxoBuh pohen je 3. maja 1989. y beorpany. Ilomro je 3aBpmmo IX Oeorpancky
rumMHaznjy (2004-2008), Kanaunmat je ymmcao OCHOBHE akajeMCKe CTyadje Ha MammHCKOM
¢dakynrery Yuusepsurera y beorpamy (2008-2011). HakoH 3aBpmieTka OCHOBHHX aKaJIEeMCKHX
CTyAMja, KaHAMIAT je YIUcao MacTep akameMcke cryaumje Mopyrna 3a Opomorpaamy Takohe Ha
MammnackoM dakynrery YHuBep3urera y beorpamy (2011-2014). TokoM 3aBpIiHe TOAMHE MacTep
aKaJeMCKUX CTyIHja, KaHAWIAT je TPUMHO Harpaay MammHCKOr (akynTeTa 3a u3y3eTaH yCrex y
mkosckoj 2012/13. roguaun. Kanaunar je onbpanno mactep paj mojJ Ha3uBoM ,,IIpoGadunmnctiyaka
aHanM3a yTunaja ciobogHor 0oka Ha cTaOMIMTET Major BUIIEHaMEHCKOT TepeTHor Opoma““ 2014.
rOAIMHE YUME je CTeKao 3Bambe MacTep MHKemepa MammHcTBa (Oponorpanme). Ilo 3aBprieTky
MacTep akaJeMCKUX CTyJHja, KaHAWAAT je yIHUcao AOKTOPCKE akaJeMcKe CTyAuje Ha MalmHcKoM
tdakynrery YHuBepsuteta y beorpany, 2014. rogune.

TokoM IOKTOpCKHX akageMckux crynuja, 2015. roawne, KaHIWAAT je MPOBEO TpU Mecela Ha
ycaBpIIaBawy y Kiacu(pUKallMOHOM JIPYIITBY ,.Bureau Veritas“ y AHTBepIieHy, TJ€ jeé y4eCTBOBAO
y pa3Bojy KiIacHU(MKAaMOHUX IpaBHUa 3a PEYHO-MOpcKe OponoBe. TOKOM YETBOPOMECEUHOT
CTyqujcKkor OopaBka Ha YHuUBep3utetry y Tpcry, 2018. roaune, y OKBUpPY mporpama CTyJIEHTCKE
MobuiHocTH Erasmus+, panuo je 1eo ucTpakuBama 3a NoTpede JOKTOpCKe AucepTaluje.

Kangunar je 6mo wian JlokamHor opraHuzammoHor komurera 16. MelhyHapomne pamuoHUIEe o
crabmmmrery Opoxa (ISSW2017), Haj3HauYajHUjeT HAy4YHOT CKyla y OBOj 00JIacTH, OApXaHE Yy
Beorpany, vy jyry 2017. Kangunar je unan nBa mpodecuonanmHa yapyxkema: Royal Institution of
Naval Architects (RINA) u [pymrea 6ponorpaheBuux mHxemepa u texanuyapa (JIbUT). Tokom
2017. romune, Crtedan PynakoBuh je O6mo Boha Tuma cryaenara Opomorpanme ,,Confluence
Belgrade®, xoju je, y koHKypeHIuju Buie o 20 TUMOBA M3 YMTABOT CBETA, OCTBAPHO 3aIla)KCHU
ycrex (Apyro MecTo y jeZJHOj OJ] KaTeropuja) Ha TakMuuemy ,,Hydrocontest 2017 y Cen Tpomey.

Credan PynmakoBuh akTHBHO mporpammpa y codpTBepckoM OKpyxkemy Wolfram Mathematica.
Kangunmar je ayrop OpHTHHAIHOT KOMIIjYTEpCKOT IporpaMa 3a MpopadyH crabwimrtera Oponma y

2



ckirany ca JlpyroMm reHepamujoM KpuTepujyma crabunuteta HeomreheHor Opoma. Ocum Tora,
KaH/IMJIaT j¢ aKTHBHU KOPUCHUK co)TBEpa KOjU ¢ KOpUCTH y Opomorpanmu: Seaway u ShipMO (3a
npopadyH noHamama Opoja Ha Tamacuma), DELFTship (3a mpopauyn Opojcke XUApPOCTAaTHKE U
cradbunurera), kao U LaTeX, AutoCAD, Rhinoceros, ur.

Kangumar je o0jaBuo Tpu paja y HaydYHHUM YacolMCHMa U TPH pajia Ha MehyHapogHUM HayIHHM
ckynosuma. Kannuzaar je mpBu ayTop /iBa pajga objaBibeHa y MeljyHapOJAHUM 4acolMcuMa U3y3eTHe
BpeaHocTH (Kareropuje M21a).

On HoBemOpa 2014. romune, Credan Pymaxosuh je Omo aHraskoBaH y mpojekTy TexHONOIKOTr
pa3Boja MununctapcTBa o0Opa3oBama, Hayke M TEXHOJOUIKOT pa3Boja ‘“‘Pa3Boj HOBe reHeparuje
CUTYpPHHX, €(pUKacCHUX M eKoJomKux OpomoBa”, Op. TR35009. HctpaxkuBame 3a moTpede
JIOKTOPCKE AMCepTalnje JeIUMUYHO je GUHAHCUPAHO CPeACTBUMA U3 OBOT mpojekra. Ox jyna 2017.
rojguHe, kKanmuaatr ydectByje y mpojektry NOVIMAR (NOVel Iwt and MARitime transport
concepts) Koju ce u3BoAu y okBupy nporpama Horizon 2020 R&I Programme Mobility for Growth
EBpornicke komucuje.

YV mkosickoj 2014/15. roguHn kKaHAUIAT je OMO aHTa)XOBaH y HACTaBH Ha mpeaMmeTuma [lmoBHOCT 1
crabunutet Opoja 1 (Ha OCHOBHMM akaJeMCKUM cTyaujama), u [ImoBHOCT U ctabunuter Opona 2 u
[lonamame Oposa Ha TanacuMa (Ha MacTep akaJeMCKUM CTyaujama). Y nepuoay oa oktoopa 2015.
1o neriem6pa 2019. Credan Pynakosuh je Ono 3amocieH kao acHCTEHT Ha npeaMetruma [noBHOCT 1
crabunuter Opojaa 1, 3aBpmHu ucnut, [InoBHocT u crtabunuter Opoja 2 u llonamame Opoga Ha
Tajacuma.

KaHI[I/II[aT TCUHO TI'OBOPH CHIJICCKH je3I/IK, H CaMOCTaJIHO IMHIIC TCXHHYKC I/ISBGHITaje U HAy4dHC
padaoBC Ha CHIJICCKOM.

2. Onnc aucepranmje

2.1. Canprxaj quceprarje

Jucepranuja caapxu cieneha normnaspa:

1. Introduction
(YBon)
2. Review of the present stability regulations for river-sea ships
(ITpernen moctojehux mpaBuiia 0 CTAOUIUTETY PEYHO-MOPCKUX OpO0Ba)
3. Review of the Second Generation Intact Stability Criteria
(ITpernen [Ipyre renepanyje kpurepujyma crabunurera oposa y HeomteheHoM cTramy)
4. Application of the Second Generation Intact Stability Criteria to river-sea ships
(ITpumena Ilpernen pyre reHepamuje Kpurepujyma cradminrera Opona y HeomreheHoM
CTamy Ha PEYHO-MOPCKE OPOJIOBE)
5. Consideration of appropriate environmental conditions
(Ananu3za onrosapajyhux BpeMeHCKHX yClOBa)
6. Roll damping estimation of river-sea ships
(ITpopauyH npuryniema Bajbamba peUHO-MOPCKHX OpO/10Ba)
7. Effective wave slope coefficient of river-sea ships
(KoedunmjeHt edekTHBHOT Haruba Tanaca peqYHO-MOPCKUX OpoaoBa)
8. Natural roll period of river-sea ships
(CormcTBeHn Iepro/1 Bajbakha peYHO-MOPCKHUX Opo10Ba)
9. Regression models for natural period and effective wave slope coefficient
(Perpecmonn mopmenu 3a TpopadyH COINCTBEHOT TMepUoJa Bajkamba M KOe(HIIMjeHTa
e eKTHBHOT Harmoba Tanaca)
10. Introducing operational limitations of river-sea ships with respect to maximum significant
wave height



(Excrutoaranmona orpaHuyema PeYHO-MOPCKHUX Opo/IoBa HA OCHOBY MaKCHMAallHE 3HAa4YajHE
BHCHHE Tajaca)

11. Development of Vulnerability Level 1 of Dead Ship Condition for river-sea ships
(Pa3Boj IlpBor HMBOAa pamUBOCTH PEYHO-MOPCKUX OpojOBa Ha cTaOWIMTET Opoja TOI
JIejCTBOM OOYHOT BETpa U Tajlaca)

12. Conclusion
(3akspyyax).

[Topen Tora, nucepranuja cagpku U et npuiora. Jluceprauyja je HanucaHa Ha €HIVIECKOM JE3UKY.

2.2. KpaTku npuKas rnojeIMHaYHuX MonaBba

VY mpBom nornasiey (Introduction) omnmcan je mpeaMeT UCTpakMBama U JePUHUCAHU Cy LUJBEBU
nmucepranyje. [IpeacraBibeHa je u 6a3a Kojy YMHE ToJIaly 0 KapakTtepuctukama 33 mocrojeha peuna
U peYHO-MOpCKa Opoja, Koju Cy KOpUIINEHN Y UCTPaKUBambY MPEACTAB/LEHOM Y TUCEPTALINjH.

Y apyrom nornasby (Review of the present stability regulations for river-sea ships) npencraBbenu
cy moctojehin MpOonmUcH O CTa0MIMTETY PEYHO-MOPCKUX OpOJIOBa M 00jalllleHU Cy pasiio3u 300r
KOjUX C€ OBH MPOIHCH CMATPajy HeaJeKBaTHUM.

Tpehe mormaBbe (Review of the Second Generation Intact Stability Criteria) mocseheHo je
nperneny Jpyre renepamnuje kputepujyma ctabunurera Heomrehenor 6pona (SGISC). Onucana je
xujepapxuja mnposepe cradbwiutera npema SGISC, mpezacraBibeHe cy MojaBe Be3aHe 3a I'yOHMTaK
cTabunuTeTa Ha TaJlacMMa M Ha TecT-OpoJIoBMMa je IMOKa3aHO Koje Cy I0jaBe pelcBaHTHE 3a
CTaOUITUTET PEUHO-MOPCKHUX OpOJIOBa.

Y gerBpToM mornasiby (Application of the Second Generation Intact Stability Criteria to river-sea
ships) ucnurana je angexkBatHocT mpumeHe SGISC Ha pewyHo-mopcke OpojoBe, MpoOpadyHOM
crabuiurera TecT-OpojgoBa mpema Jl[pyrom HUBOY OCETJBMBOCTH (,,palbMBOCTH) y OJHOCY Ha
BaJbar¢ Ha OOYHOM BETPY U TaJIaCMMa M BEJIMKa MONpevHa yop3ama.

I'pyna mornassea kojy unne nero (Consideration of appropriate environmental conditions), mecto
(Roll damping estimation of river-sea ships), cenmo (Effective wave slope coefficient of river-sea
ships) u ocmo nornassbe (Natural roll period of river-sea ships) mocsehena je uamenama nocrojehunx
MareMaTndkux Mozena y SGISC HeomxomHwMm 3a MPUMEHY METOJIOJIOTHjEe Ha pPEYHO-MOPCKE
Opoznose. [ 1aBHU Hay4YHM JONPHHOCHU JUCEPTaIMje, U3 yIiia OpOoACKe AMHAMUKE M XUIPOJHHAMHUKE,
Hajia3e ce yrnpaBo y OBHUM IIOTJIaBJbHMA.

VY neserom nornaeiby (Regression models for natural period and effective wave slope coefficient)
NPEJIOKEHH CYy jeTHOCTAaBHU MaTEMAaTHYKH MOJICNIN 3a MPOPadyH COINCTBEHOT TEpHOa Bajbamba U
koeduujeHTa epeKTUBHOr Harnba Tajaca M3BEJCHH NPHUMEHOM DPETpPecHOHE aHallu3e MoaaTaka
JI0OWjeHUX HYMEPUYKUM EKCTIepUMEHTHMA.

VY necerom mornaspy (Introducing operational limitations of river-sea ships with respect to
maximum significant wave height) u3noxen je mnoctynak onapehuBama Ekcmmoaranuonnx
OrpaHUYEHa PEUHO-MOPCKUX OpPOJOBa Y OJJHOCY HAa MAaKCHMAaJIHY 3Ha4ajHy BUCHHY Tajaca.

Jenanaecto nornasiee (Development of Vulnerability Level 1 of Dead Ship Condition for river-sea
ships) mpencraBiba IlpBu HHBO OCETIHMBOCTH (,,palbMBOCTH) HAa TYOWTaK CTaOMIMTETa PEYHO-
MOPCKHX Op0JI0Ba, TOKOM BaJbama Opoja Ha OOYHOM BETPY M TajacuMma, KOjH je pa3BHjeH JUPEKTHO
U3 pe3yiraTa npopadyHa Ha J[pyrom HUBOY OCETJEUBOCTH.

VY nBanaectom mnornasiby (Conclusion) koHcTaTyje ce Aa je moTBpheHa MojazHa XMIIOTE3a
UCTpaXXUBamka: Ja C€ CTAOMIUTET pPEYHO-MOPCKUX OpojJoBa y HeomTeheHOM CcTamy MOXe
a/ICKBaTHO MPOpAvYyHATH M aHAJTU3UPATH MIPUMEHOM IPOOAOMITHCTHYKOT TIOCTYIKA U Ja je Moryhe
npwiarogutd SGISC crenmpuyHuM CBOjCTBIMA pa3MarpaHor Tuma Opomosa. Takole, youeHu cy
JlaJbH, MOTYhH TIpaBIM HCTPAKUBAbA.



3. OueHa qucepramuje

3.1 CaBpeM€eHOCT M OPUTHHAIHOCT

JoxTopcka aucepranyja kanauaata Credana Pynakosuha je u mo caapxunu, ¥ o Gpopmu, y cKia-
Iy ca caBpeMEHUM HayYyHHMM paJoBuMa oBor THma u3 bpomorpanme. [ucepranuja je mocsehena
npo0JieMy CTa0MIIMTETa PEUHO-MOPCKUX OpOJIOBa KOjH y MPAKCH HUje aJIeKBATHO PElIeH U KOjU je
JI0 cajia OMo TpeMET BeoMa MaJloT Opoja Hay4YHHUX pajioBa. PermaBamy npoOiemMa MpUCTYIJBEHO je
NPUMEHOM MPOOAOHIUCTHYKE aHAN3e Koja ce KOpUCTH Yy [Ipyroj renepanuju Kpurepujyma crabu-
JUTETa W KOja OJpa’kaBa CaBpEMEHE IpeacTaBe o cradmmutery Opoma. [locTymak mpuMemeH y
JMICePTALUjU CapKU BUILIE OPUTHHAITHUX JOMPHUHOCA PasyMeBamy MpodiemMa cTabminTeTa peaHnX
Opo/10Ba TOKOM TIOBHI0€ MOPEM U TO KaKO OHHX KOJHUX C€ THUYY MOOOJbIIakha MATEMaTHYKOT MOJIE-
Ja BaJbama Opojia, TAKO U OHHMX KOjHU C€ OIHOCE Ha KOHIIENT CUTYPHOCTH OBAKBOT BHJIA IUIOBHI0E.

3.2. OcBpT Ha pedepeHTHY U KopulIheHy JIUTEpATYPy

VY uctpaxuBamy U TOKOM U3paje qucepranyje kopumhena je agekBatHa nureparypa. Jluteparypy
YiHE Hay4YHU PaJOBH 00jaB/beHH y KIbMUTAMa KOje 3a TeMy MMajy CTaOuimuTeT Opoja, Yacomucuma
nocsehenum Opoorpaamu 1 300pHUIIMMA PAIOBa PelIeBaHTHUX Mel)YHApPOJHUX CHMITO3UjyMa (TIpe
ceera STAB u ISSW), ka0 1 1OKyMeHTH HallMOHATHUX U MEl)yHapOIAHUX PEryJIaTOpHHUX Tela Koja
ce 6aBe curypHomhy pedHHX, peaHO-MOPCKUX U Mopckux Opomosa (CESNI, IMO u ap.). [Toce6ro
Tpeba mcrahm ma je, 3axBasbyjyhu BUIIEMECEYHHM CTYAHMjCKHM OOpaBIIMa Y HHOCTPAHCTBY,
KaHAUIaT OO0 y MPWIUIM /1a Y CBOj HAYYHH paJl YBPCTH U JUTEPATypy KOja HHjE IIHUPOKO TOCTYTI-
Ha, OMJI0 300T TOra IITO HHjEe AUTHTAIW30BaHA M JOCTYITHA je caMO y OmbOInoTekama, Ouio 300T
TOTa IITO HHUj€ 00jaBJbeHa HA €HITIECKOM je3HKY, Beh Ha jamaHCKOM, HEMA4YKOM U JIp.

3.3. Onuc ¥ aJIeKBaTHOCT NIPHUMEBLEHUX HAVYHAX METO/IA

[IpoGabumucTiuka aHanu3a cradunuTera Oposa Ha TajJacuMma Nojpa3syMeBa pelnraBame qudepeHiu-
jaTHUX jelHaYWHA JbyJhama Opojia, CTATUCTHUYKY aHaIu3y MO0OWjEeHUX IMoJaTaka U MpopavyyH Bepo-
BaTtHOhe HexesbeHOT Jioralaja (mpeBprama Opoja, ONacCHUX YIJIOBA BaJbaha U BEIMKUX MOMPEYHUX
yOp3ama y KopMuIapHuM). MaremaTiHuke MoJesIe JbyJbarba, ope] HHEPLUUjaTHUX U PECTUTYIINO-
HHX CHJIa 1 MOMEHATa, CAaulibaBajy XUAPOJMHAMHYKE CUJIC U MOMEHTH (J0JIaTHE Mace W MpHryIie-
Ha) 1 MOOY/HE cHJle © MOMEHTH KOjU TIOTUYY OJ1 JISjCTBA BETpa U Tajiaca. 3a u3Boheme OBUX CHiia U
MOMeEHATa HeOMXO0/IHa j€ MPUMEHA CIPere TEOPHUjCKUX MOCTYMaKa U eKCIIEPUMEHTATHHUX MT0/1aTaKa.

3.4. IIpuMemUBOCT OCTBAPEHUX PE3YJITATa

[TocTynuu pa3BUjeHH Y JOKTOPCKO] IucepTaluju omoryhaBajy mpopadyH CTaOWIMTETa PEeYHO-
MOpCKHX OponoBa U ojpehuBame eKCIIoaTallMOHWX OrpaHWYeHha PEYHHUX Opo/IoBa y TIOBHIOH
MopckuM npuodasbeM. Ocum Tora, moctyniu omoryhasajy u nopeheme ehUKaCHOCTH Pa3IUnIUTUX
IPOjEeKTAHTCKUX W EKCIUIOATAllMOHMX Mepa 3a MoOoJspllame craduinurera. 300r Tora, pe3yiaTaTtu
JIOKTOpPCKE JUCepTallije nMajy MPUMEHY KaKo y IMpPOjeKTOBambY PEYHO-MOPCKUX OpOa0OBa, TaKo U Yy
BUXOBO] €KCIUIoaTaluju, OWIo a Cy y NUTamy 3aloBEAHULM OpoJOBa WIM peryjlaTopHa Telsa
(3actaBe i KnacupuKaMoHa APYyIITBA).

Cwmatpa ce, Takohe, ma MeTONe pa3BHjEHE Yy MHUCEPTAIUjU 3a MPOpadyH MPUTYIICHA Bajbamka H
KoeduIMjeHTa e()eKTUBHOT HAaruda tajaca MOTy MMaTH MPUMEHY U Y JPYyTUM HCTPaKMBamkbUMa Koja
Ce OJIHOCE Ha CTAOWIIMTET APYTHX THIOBA OpPOJ0OBa KOjH MMajy HEKe KapaKTEPHCTHKE TeOMEeTpHje
TpyIa Kao PeuHO-MOPCKH OpOJOBH: BUCOKE BpeqHOCTH KoedummjeHTa myHohe mctrucHyha w/mimum
BHCOKE OJTHOCE IIUPUHE U Ta3a Opoja.

3.5. OneHa JOCTUTHYTUX CIIOCOOHOCTH KaH/IM/IaTa 3a CAMOCTAJIHN HAYYHU DAl

Ha ocHOBY yBWIa y JOKTOPCKY AMCepTaIMjy ¥ no3HaBajyhu mperxoanu pan kanaunara, Komucuja
cMmarpa Ja KaHAuIaT uMa CBE OCOOMHE MOTpeOHE 3a CaMOCTAIHU HAYyYHH PaJl: €TUYKO MOHAIIAKE,
pasBujeHy Moh omaxama, KPUTHYKO pPa3MHUILBbAKE, IMO3HABAKE M aJCKBATHO Kopuirheme
JUTEpAType, CIIOCOOHOCT 3a YCIEUIHy Mel)yHapoHy Hay4dHy capajmby, CIOCOOHOCT 3a THMCKU pajl
1 CIIOCOOHOCT 3a JTabopaTopujcKu paj. 3HadajHo je pehu u ga ce KaHaUuaaT, TOKOM BUIIEMECEUHUX
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CTyIHMjCKUX OopaBaka y benrmju n WUtanmju, HemocpeaHO yHMo3HAO ¢ HAYMHOM pajia CaBPEeMEHHUX
Pa3BOjHUX M HCTPAKHUBAYKUX MHCTUTYLHMja y OpOAOTpaAmH, U TO KaKO Y MHAYCTPHUjU, TAKO U y
aKaJIeMCKOj cpeinHH, ITo he OUTH O] BEJIMKOT 3Ha4aja 3a HEroB JaJbl HAYYHU Pal.

4. OcTBapeHH HAYYHH JONIPUHOC

4.1 HDI/IKa3 OCTBAPCHHUX HAYYHHX JOIMPHUHOCA

Haj3HauajHuju Hay4HU JONPUHOC KaHHMIATa CACTOjH Ce Y YCIOCTaB/balky JEAMHCTBEHE METOIOJIOTH]E
3a TPOIIEHY CTa0MIIMTETa PEYHO-MOPCKUX OpozoBa y HeomTeheHOM cTamy, Koja y3uma y o03up
JUHAMUKY Opo/a y peaJlHUM BpPEMEHCKHM YCIOBHUMA W CIEHU(PHYHE aCHEeKTe XHIPOJWHAMHKE
peyHO-MOpPCKUX OpomoBa (mornaBiba S5 + 10). Hayunm mompuHOC je BepHU(pHKOBaH pagoBUMa
00jaBJbEHUM y YacolmucuMa kareropuje M21a (Bugeru onespak 4.3).

[Topen Tora, y tucepTraiuju cy OCTBapEeHH M OUYEKHBAHU CTPYYHHU JONPHHOCH: (a) METOAOJIOTHja 32
MPOIeHy €(PUKACHOCTH Pa3IMYUTHX TPOjEKTAHTCKUX peElIekha W MOCTyINaKa y eKCIUIOaTalHjyu 3a
no0oJbIlIake CTA0MIINTETA PEUYHO-MOPCKHUX OpojoBa (mornasibe 10) u (0) mpemior jeMHCTBEHUX
MeljyHapOHUX MPOIHCca O CTAOMITUTETY peuyHO-MOpCcKUX OpojoBa (nonatak E).

4.2. KpuTnuka aHaiansa pe3yJiTata HCTpaKuBarba

Kibyunu pesynratm ucTpakuBama 00yxBaTajy IONPHHOCE OpPOJCKO] XUAPOAMHAMHIM (TadHH]ja
NpOIICHA MPHUTYIICHa Bajbakha M KOPEKTaH MpopadyH KoeulrjeHTa eheKTUBHOT Haruda tajaca u
COIICTBEHOI' IIEpHO/ia BaJbarbha PEYHO-MOPCKUX OpomoBa) M JMHAMMIM Opoja (MeToJ IpopadyHa
CTa0MJIMTETa PEYHO-MOPCKUX OpOJIOBa 3aCHOBAaH Ha MPOOAOMIIMCTUYKOM MPUCTYITY ). MaTeMaTHYKH
MOJZIEIH 32 IpOopayyH KoeduuujeHTa e)eKTHBHOI Harnba Tajaca M COICTBEHOI MEpHoJa Babarmba,
3aCHOBaHM Ha PErpPecHOHO] aHaIM3M, KOje je pa3BHO KaHJuAaT, oMoryhaBajy jeJHOCTaBHUjE
pelaBambe KOMIUIEKCHOT XHAPOAMHAMHUYKOI TIpoOJieMa BaJbamkba PEYHO-MOPCKUX OpooBa.
Konauno, mpennoxena anrepHaruBa noctojehem [IpBoM HHBOY pamHBOCTH CTAOWIUTETA IO
JiejcTBOM OOYHOT BeTpa M Tajlaca MpECTaBjba MOTIYHO OPUTHHAJAH MPHUCTYII, KOjU, KOJIUKO je
no3naro wianoBuma Komucuje, 1o caga Huje oOpahuBaH y nuTepaTypH.

Komucuja, takohe, cmarpa na OM 1€0 MCTpaKMBama KOjU CE€ OJHOCH Ha MPOLEHY NPUTyLIeHa
BaJbalba PEUYHO-MOPCKHUX OpoJjIoBa OWIIO TOOPO MOTBPIUTH pe3ynTatuMa (PU3HYKHUX EKCIepUMEHa-
Ta y 0a3eHy 3a MOJIEJICKAa WUCIUTHBAaMKA, KAa0 M Ja OW JIe0 MCTPaXHBama y KOjeM Cy HU3BEIEHHU
KoeunujeHTH e(eKTHBHOT Harmba Tamaca OWO TOTIYHHjH YKOJUKO OW TMOCTOjalii MPEIH3HHjU
MOJIAIM O PAUjyCy MHEPIIH]je 32 y3IyKHY TEKHUIIHY OCY OBOT THIIAa OPOIOBa.

4.3. Bepudukanuja Hay4YHUX JOIPUHOCA

Hayunu nmompuHOC mokTopcke mucepTamuje kanmuaata Credana PymakoBuha, BepudukoBaH je
00jaBJbMBamEM PE3yJiTaTa NUCTPAKUBAKkA Y MEjyHAPOIHUM YaCOMUCHUMA HU3Y3€THHX BPETHOCTH. Y
00jaBJbeHNUM PaJIOBUMa, KAHJIUAAT j€ TIPBH ayTOP U jeJMHH ayTop 0e3 JOKTOopara.

Hayunu pan Kareropuja

Rudakovié, S., Backalov, 1., 2019, “Operational limitations of a river-sea container M21a
vessel in the framework of the Second Generation Intact Stability Criteria”, Ocean
Engineering, vol. 183, pp. 409-418 (ISSN 0029-8018, IF = 3.068).
https://doi.org/10.1016/j.oceaneng.2019.05.013

Rudakovié, S., Bulian, G., Backalov, 1., 2019, “Effective wave slope coefficient of M21la
river-sea ships”, Ocean Engineering, Vol. 192, paper 106427 (ISSN 0029-8018, IF =

3.068).

https://doi.org/10.1016/j.oceaneng.2019.106427




5. 3ak/pyuyak u npejaJior

Ha ocHOBy neTasbHOTr nperiena JOKTOPCKE AUCEPTALM]j€ 0] HA3UBOM:
A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

HNHOBATHUBHU NNPUCTYII NPOLUEHU CTABUJIMTETA
PEYHO-MOPCKHUX BPOJOBA

kangunara Credana PynmakoBuha, CTyJeHTa JOKTOPCKHX aKaJeMCKUX CTyauja MalimHCKOT
¢dakynrera YHuBep3ureta y beorpamy, Kommucuja 3a mpernex, oneHy W oA0paHy JOKTOPCKE
JIUcepTalyje KOHCTaTyje Jga je ypalhleHa JOKTOpCKa JucepTalMja HalKdcaHa IpeMa CBHM
CTaHJapAMMa Yy HAy4YHO-UCTPaXKMBAYKOM pajy, Kao W Jia HCIOymaBa CBE YCIIOBe mpeaBuleHe
3akoHOM O BUCOKOM oOpa3oBamwy u Ctaryrom MammHckor dakynrera y beorpany.

Komucuja 3a olieHy u onOpaHy TOKTOPCKE JHCepTalyje 3aKbyduiia je 1a IucepTaiyja npeicTaBiba
OpPUIMHAJIHM HAay4YyHH pajJi ca HAyYHUM JIONPHHOCOM Yy O0JACTH TEXHUYKUX HayKa, y)Ka Hay4Ha
obnmact Opomorpaama, Ta carjacHo ToMme mpemnaxe HacraBHo-HayyHoM Behy MammHCKOT
¢dakynrera YHuBep3urera y beorpamy ma mpuxsatu Pedepar Kommucwuje, na nuceprammjy mon
Ha3uBOM “A novel approach to stability assessment of river-sea ships” (,,/lHOBaTHBHH TpHCTYII
NPOIIEHN CTAaOMJIMTETa PeYHO-MOpCcKHX OpomoBa“) kanaummara Credana PymakoBuha, mact. mHX.
Marll., CTaBU Ha yBHJ jaBHOCTH U jaa Pedepar ymyTn Ha KoHa4HO ycBajame Behy Hayunux obmactu
TEXHUYKHX HayKa YHuBep3utera y beorpany.
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To:

COUNCIL FOR DOCTORAL STUDIES

Subject: Report on the completed doctoral dissertation of the Candidate Stefan Rudakovi¢, Ph.D.
student

By decision no. 1189/2 of Educational and Scientific Council of the Faculty of Mechanical
Engineering, University of Belgrade, made on 17.09.2020, we were appointed for the members of
the Committee for examination, evaluation and defense of the doctoral dissertation (hereinafter the
Committee) of Stefan Rudakovi¢ (hereinafter the Candidate), a PhD student at Faculty of
Mechanical Engineering, University of Belgrade, titled:

A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

HNHOBATUBHU NNPUCTYII IPOUEHU CTABUJIUTETA
PEYHO-MOPCKHUX BPOJOBA

Based on the insight into the completed dissertation, the Committee submits the following

REPORT

1. Introduction

1.1. Timeline of the approval of the topic and the completion of the doctoral dissertation

The Candidate Stefan Rudakovi¢, M.Sc. (Mechanical Engineering) enrolled in doctoral studies at
University of Belgrade, Faculty of Mechanical Engineering in academic year 2014/15. The
Candidate has submitted the request for approval of the doctoral dissertation titled “A novel
approach to stability assessment of river-sea ships”, request no. 2425/1, on 23.12.2019 and he has
proposed Dr. Igor Backalov, associate professor at University of Belgrade, Faculty of Mechanical
Engineering for the mentor of the thesis.

By decision no. 54/2 of Educational and Scientific Council of the Faculty of Mechanical
Engineering, University of Belgrade, on 21.01.2020, the Committee for evaluation of eligibility of
the candidate and scientific soundness of the topic of the doctoral dissertation was appointed:

— Dr. Igor Backalov, associate professor (mentor),
University of Belgrade, Faculty of Mechanical Engineering
— Dr. Milorad Motok, full professor,
University of Belgrade, Faculty of Mechanical Engineering



— Dr. Marcos Miguez Gonzalez, associate professor,
Escola Politecnica Superior, Universidade da Corufia.

By decision no. 54/4 of Educational and Scientific Council of the Faculty of Mechanical
Engineering, University of Belgrade, on 14.05.2020, the eligibility of the Candidate and scientific
soundness of the topic of the doctoral dissertation “A novel approach to stability assessment of
river-sea ships” (,,JIlHOBaTUBHM TPUCTYN MPOLEHH CTAOMIIMTETa PEYHO-MOPCKUX OpomoBa‘) were
approved and the associate professor Dr. Igor Backalov was appointed for the mentor. By decision
no. 61206-1375/1-20 the Professional Board of Technical Sciences of University of Belgrade on
15.06.2020 approved the topic of the doctoral dissertation of the Candidate Stefan Rudakovi¢.

Following the announcement made by associate professor Dr. Igor Backalov no. 1185/1 on
28.08.2020 that the Candidate Stefan Rudakovi¢ completed the doctoral dissertation, by decision
no. 1189/2 of Educational and Scientific Council of the Faculty of Mechanical Engineering,
University of Belgrade on 17.09.2020, the Committee for examination, evaluation and defense of
the doctoral dissertation was appointed:

— Dr. Igor Backalov, associate professor (mentor),

University of Belgrade, Faculty of Mechanical Engineering
— Dr. Milorad Motok, full professor,

University of Belgrade, Faculty of Mechanical Engineering
— Dr. Marcos Miguez Gonzalez, associate professor,

Escola Politecnica Superior, Universidade da Corufia.

1.2. Academic discipline of the doctoral dissertation

The academic discipline of the doctoral dissertation titled “A novel approach to stability assessment
of river-sea ships” (,,JIHOBaTUBHU MPUCTYI NPOLEHH CTAOMIMTETa PEUHO-MOPCKUX OpomoBa‘) is
Mechanical Engineering. The sub-discipline is Naval Architecture, for which the Faculty of
Mechanical Engineering, University of Belgrade is the institution of reference.

1.3. Biographical data

Stefan Rudakovi¢ was born on 3™ of May 1989 in Belgrade. Having finished IX Belgrade
gymnasium (2004-2008), the Candidate enrolled the B.Sc. degree studies at University of Belgrade,
Faculty of Mechanical Engineering (2008-2011). Following the completion of the B.Sc. degree, the
Candidate enrolled the M.Sc. degree studies in Naval Architecture at the same institution (2011-
2014). During the final year of M.Sc. degree studies, the Candidate was awarded by the Faculty of
Mechanical Engineering for exceptional success in academic year 2012/13. The Candidate defended
M.Sc. thesis “A probabilistic analysis of the influence of the freeboard on the stability of a small
multipurpose cargo ship” in 2014 thus obtaining the title of the Master of Science in Mechanical
Engineering (Naval Architecture). After obtaining the M.Sc. degree, the Candidate enrolled the
Ph.D. degree studies in Naval Architecture at University of Belgrade, Faculty of Mechanical
Engineering, in 2014.

During the Ph.D. studies, the Candidate completed a three-month specialization in the classification
society Bureau Veritas in Antwerp, Belgium, where he worked on the development of classification
rules for river-sea ships in 2015. The Candidate also undertook a four-month research for his Ph.D.
thesis at the University of Trieste, Italy, within the Erasmus+ student mobility program in 2018.

Stefan Rudakovié was a member of the Local organizing committee of the 16" International Ship

Stability Workshop (ISSW2017), the most prominent scientific event in the field of ship stability,
held in Belgrade in June 2017. The Candidate is a member of two professional associations:
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associate member of the Royal Institution of Naval Architects (AMRINA) and a member of the
Society of Naval Architects of Serbia (SNAS). During 2017, Stefan Rudakovi¢ was the leader of
the “Confluence Belgrade” team which participated in the “Hydrocontest 2017” competition in
Saint-Tropez, France. The team led by Stefan Rudakovi¢ competed with over 20 teams from all
around the world and achieved significant results (i.e. the 2" place in one of the contest categories).

Stefan Rudakovi¢ actively codes in Wolfram Mathematica. The Candidate is the sole author of an
original computer code for contemporary intact stability assessment in compliance with the Second
Generation Intact Stability Criteria. In addition, the Candidate is an active user of software used in
naval architecture: Seaway and ShipMO (for seakeeping calculations), DELFTship (for ship
hydrostatics and stability calculations), as well as LaTeX, AutoCAD, Rhinoceros, etc.

The Candidate has published three papers in academic journals and three papers in international
conferences. The Candidate is the first author of two papers published in international academic
journals of exceptional merit (category M21a).

As of November 2014, Stefan Rudakovi¢ has been engaged in the Technology Development
Program of Serbian Ministry of Education, Science and Technology Development project
“Development of Next Generation of Safe, Efficient, Environmentally Sustainable Ships”, project
no. TR35009. The research done for the purpose of the doctoral dissertation was partly funded
through this project. As of June 2017, the Candidate participates in Horizon 2020 R&I Programme
Mobility for Growth project NOVIMAR (NOVel Iwt and MARitime transport concepts).

During the academic year 2014/15, the Candidate was engaged in teaching activities in courses:
Ship Buoyancy and Stability 1 (at B.Sc. degree level of studies), and Ship Buoyancy and Stability 2,
and Seakeeping (at M.Sc. degree level of studies). From October 2015 to December 2019 Stefan
Rudakovi¢ was employed as a teaching assistant in courses: Ship Buoyancy and Stability 1, Final
exam for B.Sc. thesis, Ship Buoyancy and Stability 2, and Seakeeping.

The Candidate is fluent in English. The Candidate also demonstrated the capability of writing
technical reports and scientific papers in English.

2. The description of the doctoral dissertation

2.1. The contents of the doctoral dissertation

The dissertation is consisted of the following chapters:

Introduction

Review of the present stability regulations for river-sea ships

Review of the Second Generation Intact Stability Criteria

Application of the Second Generation Intact Stability Criteria to river-sea ships

Consideration of appropriate environmental conditions

Roll damping estimation of river-sea ships

Effective wave slope coefficient of river-sea ships

Natural roll period of river-sea ships

Regression models for natural period and effective wave slope coefficient

0. Introducing operational limitations of river-sea ships with respect to maximum significant
wave height

11. Development of Vulnerability Level 1 of Dead Ship Condition for river-sea ships

12. Conclusion

e Al

In addition, the dissertation contains five Appendices. The dissertation is written in English.



2.2. A brief overview of chapters of the doctoral dissertation

In the first chapter (Introduction) the scope of research was described, and the goals of the
dissertation were defined. The vessel database comprising 33 existing inland and river-sea ships
which were used in the research for the purpose of the dissertation was presented.

In the second chapter (Review of the present stability regulations for river-sea ships) the current
intact stability regulations intended for river-sea ships were presented and it was explained why
these regulations are considered to be inadequate.

The third chapter (Review of the Second Generation Intact Stability Criteria) was dedicated to the
overview of the Second Generation Intact Stability Criteria (SGISC). The stability assessment
procedures according to the SGISC framework was described, the stability failure modes were
presented and the test-ships were used to demonstrate the relevance of individual stability failure
modes for river-sea ships.

In the fourth chapter (Application of the Second Generation Intact Stability Criteria to river-sea
ships) the adequacy of the SGISC for river-sea ships was examined performing the stability
calculations for test-ships using the Vulnerability Level 2 of SGISC for Dead Ship Condition and
Excessive Accelerations stability failure modes.

The fifth (Consideration of appropriate environmental conditions), the sixth (Roll damping
estimation of river-sea ships), the seventh (Effective wave slope coefficient of river-sea ships) and
the eight chapter (Natural roll period of river-sea ships) are all dedicated to modifications of the
mathematical models used in SGISC which would be necessary for application of the methodology
to river-sea ships. The principal scientific contribution of the dissertation, from the point of view of
ship dynamics and hydrodynamics, is found in this group of chapters.

In the ninth chapter (Regression models for natural period and effective wave slope coefficient)
simple mathematical models for natural roll period and effective wave slope coefficient of river-sea
ships were proposed. The mathematical models were derived using the regression analysis of data
obtained by numerical experiments.

In the tenth chapter (Introducing operational limitations of river-sea ships with respect to maximum
significant wave height) the procedure for calculation of Operational Limitations of river-sea ships
with respect to maximum significant wave height was described.

Eleventh chapter (Development of Vulnerability Level 1 of Dead Ship Condition for river-sea
ships) introduced Vulnerability Level 1 for Dead Ship Condition of river-sea ships which was
developed directly from the results of calculations performed at Vulnerability Level 2.

In the twelfth chapter (Conclusion) it is concluded that the starting hypothesis of the research was
confirmed: intact stability of river-sea ships may be adequately assessed and analyzed using the
probabilistic approach and that the SGISC could be adapted to specific features of the considered
ship type. In addition, further research directions were identified.

3. Evaluation of the doctoral dissertation

3.1 Novelty and originality

Both the contents and the form of the doctoral dissertation of the Candidate Stefan Rudakovi¢ are in
line with the contemporary scientific works of this type in naval architecture. The dissertation



discusses the problem of stability of river-sea ships which has not been adequately solved by now
and which was rarely treated in academic research so far. The problem was approached with the
probabilistic analysis used in SGISC and reflecting the contemporary notions of ship stability. The
approach used in the dissertation contains several original contributions to understanding of the
problem of stability of inland vessels in maritime navigation, concerning both the improvement of
the underlying mathematical model, and the concept of safety of this type of navigation.

3.2. A brief overview the referent literature and the literature used in the dissertation

The literature used for the purpose of the research and completion of the dissertation is adequate.
The literature is comprised of books specialized in ship stability, academic journals in the field of
naval architecture, and proceedings of the relevant international conferences (primarily STAB and
ISSW), as well as the documents of the national and international regulatory bodies dealing with
safety of inland, river-sea and seagoing ships (CESNI, IMO, etc..) It should be emphasized that,
thanks to the study visits abroad, the Candidate had the opportunity to use the literature which was
not widely available, either because it was not digitized and hence it was available in libraries only,
or because it was not published in English, but in Japanese, German, etc.

3.3. Description and the adequacy of the scientific methods used in the doctoral dissertation

Probabilistic analysis of stability in waves implies solving of differential equations of ship motion,
statistical analysis of obtained data and the assessment of probability of an undesirable event (such
as ship capsize, large angles of heel, and excessive accelerations in e.g. wheelhouse). In addition to
inertial and restoring forces and moments, the mathematical models of ship motions are consisted of
hydrodynamic forces and moments (added mass and damping) and external forces and moments
(due to wind and waves). To derive these forces and moments it is necessary to couple theoretical
considerations with experimental data.

3.4. Applicability of the obtained results

The methodology and associated procedures developed in the doctoral dissertation enable intact
stability calculations of river-sea ships and assessment of operational limitations of inland vessels in
maritime, coastal navigation. In addition, the methodology allows comparing the effectiveness of
various design and operational measures for stability improvement. Therefore, the results of the
doctoral dissertation may be applied in design of river-sea ships as well as in operation, either by
Masters or by regulatory bodies (Flag States or classification societies).

It is also considered that the methods for roll damping estimation and effective wave slope
coefficient calculation, which were developed in the dissertation may be applied in other researches
dealing with the stability of ships of other types which, however, share some hull geometry features
with the river-sea ships: high values of block coefficient and/or high beam-to-draught ratios.

3.5. Evaluation of the Candidate’s ability to independently conduct scientific research

Based on the insight in the doctoral dissertation and knowing the previous work of the Candidate,
the Committee is of opinion that the Candidate exhibits all the characteristics necessary to conduct
the scientific research independently: ethical behavior, well-developed perception, critical thinking,
the knowledge of literature and the adequate use of the literature, ability to successfully participate
in international scientific cooperation, team work ability and the ability for the laboratory work. It is
noteworthy that, during the study visits to Belgium and Italy, the Candidate had the opportunity to
get himself acquainted with modus operandi of the modern research and development institutions in



the field of naval architecture, both in industry and academia. This is expected to be of immense
importance for his further scientific endeavors.

4. Realized scientific achievements

4.1 Review of the accomplished scientific contributions

The major scientific achievement of the Candidate is establishment of a unique methodology for intact
stability assessment of river-sea ships, considering ship dynamics in realistic weather conditions
and specific hydrodynamic aspects of river-sea ships (chapters 5-10). The scientific achievement was
verified by papers published in M21a category journals (see section 4.3).

Additionally, expected professional contributions of the dissertation were achieved: (a) the
methodology for assessment of efficiency of various design and operational measures aimed at
intact stability improvement of river-sea ships (chapter 10) and (b) the proposal for common
international regulations on stability of river-sea ships (Appendix E).

4.2. Critical analysis of research results

The key research results include the contributions to ship hydrodynamics (a more accurate roll
damping assessment and a correct calculation of effective wave slope coefficient and natural roll
period of river-sea ships) and ship dynamics (stability assessment of river-sea ships based on
probabilistic approach). Mathematical models for effective wave slope coefficient and natural roll
period, based on regression analysis, developed by the Candidate, enable simpler solving of the
complex hydrodynamic problem of rolling of river-sea ships. Finally, the proposed alternative to
existing Vulnerability Level 1 of Dead Ship Condition represents an original approach, which, to
the best of knowledge of the Committee, so far has not been presented in literature.

The Committee also considers that the part of the research related to the roll damping of river-sea
ships would benefit from model tests, and that the part of research related to the effective wave
slope coefficient would be more complete if more precise data on dry radius of gyration of this ship
type existed.

4.3. Verification of scientific achievements

The scientific achievements of the doctoral dissertation of the Candidate Stefan Rudakovi¢ were
verified by publishing of results of the research in international academic journals of exceptional
merit. The Candidate was the first author and the only author without the PhD degree in the
published papers.

Paper Category

Rudakovié, S., Backalov, 1., 2019, “Operational limitations of a river-sea container M2la
vessel in the framework of the Second Generation Intact Stability Criteria”, Ocean
Engineering, vol. 183, pp. 409-418 (ISSN 0029-8018, IF = 3.068).
https://doi.org/10.1016/j.oceaneng.2019.05.013

Rudakovié, S., Bulian, G., Backalov, 1., 2019, “Effective wave slope coefficient of river- M21a
sea ships”, Ocean Engineering, Vol. 192, paper 106427 (ISSN 0029-8018, IF = 3.068).
https://doi.org/10.1016/j.oceaneng.2019.106427




5. Conclusion and proposition

Based on the detailed review of the doctoral dissertation titled:
A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

HNHOBATHUBHU NNPUCTYII NPOLUEHU CTABUJIMTETA
PEYHO-MOPCKHUX BPOJOBA

by the Candidate Stefan Rudakovi¢, Ph.D. student at University of Belgrade, Faculty of Mechanical
Engineering, the Committee for examination, evaluation and defense of the doctoral dissertation
ascertains that the completed doctoral dissertation is written in line with standards of scientific
research, and that in fulfills the condition laid down by the Law on higher education and the Statute
of the Faculty of Mechanical Engineering at University of Belgrade.

The Committee for examination, evaluation and defense of the doctoral dissertation concludes that
the dissertation is an original work with a scientific contribution in the field of technical sciences,
(sub-discipline Naval Architecture), and consequently proposes Educational and Scientific Council
of the Faculty of Mechanical Engineering at University of Belgrade to accept the Committee
Report, to make available to the public dissertation titled “A novel approach to stability assessment
of river-sea ships” by the Candidate Stefan Rudakovié¢, M.Sc., and to submit the Report for final
approval to the Professional Board of Technical Sciences of University of Belgrade.

In Belgrade and A Corufia, November 13, 2020

THE COMMITTEE MEMBERS

Associate professor Dr. Igor Backalov
University of Belgrade, Faculty of Mechanical Engineering

Full professor Dr. Milorad Motok
University of Belgrade, Faculty of Mechanical Engineering

Associate professor Dr. Marcos Miguez Gonzalez
Escola Politecnica Superior, Universidade da Corufia
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Ha ocHoBy 4naHa 40. 3akoHa o0 BUcokom obpasoBamny (,Cnyxb6eHu rnacHuk PC*, 6poj 88/2017
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Kareropuja M21a

Rudakovié, S., Backalov, 1., 2019, “Operational limitations of a river-sea container vessel in the framework of
the Second Generation Intact Stability Criteria”, Ocean Engineering, vol. 183, pp. 409-418 (ISSN 0029-8018,
IF = 3.068).

https://doi.org/10.1016/j.0oceaneng.2019.05.013

Rudakovié, S., Bulian, G., Backalov, 1., 2019, “Effective wave slope coefficient of river-sea ships”, Ocean
Engineering, Vol. 192, paper 106427 (ISSN 0029-8018, IF = 3.068).
https://doi.org/10.1016/j.0ceaneng.2019.106427
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