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TitAog: «Avayvwpiaon AELTOUPYLKWY TOPAMETPWY Kat TpSAndn actoxiwy og afovikd cuotipata rmhoiou
HE Xprion HeBOSwY PNXavLKG LaBnong kot TexvnTig vonpoouvng»

Zovoyn

To cuotnpo npowong Twv mAoiwv Paciletal oe kabopiotikd Pabud oto afovikd clotnua, To oroio
UTTOKELTOL OE QUOTNPA KOVOVLOTLKA Tipotuma mou Stacdalifouv tnv alomiotia Kal T Asrtoupywdtnta
untd avti§oeg ouvBrikeg kab' OAn tn Sidpkela Tou kKukAou {wiG. Z& avtiBean pe dAAa kpiowa cuoTipata,
10 afovikd cUoTnua Twv PEYGAwWV epmopikwv MAolwv omavia Stabétel dedpikd clotnua NPOWonC.
Mapdtt ta gUyxpova cuothpata Baddootag powong xapaktnpifovial ano e€atpetikd uPnin aflomiotia,
evOEXOUEVEG 0OTOXIEG, v KoL Omdvieg, SUvVaVTOL va £XOUV KOTOOTPODIKEG CUVEMELEC TOOO ylo TNV
aohAAEl TOU TANPWHATOS Kot T SOpLKn akepaldtnTa ToU OKAPOUG, OCC KOL YO TV OLKOVOULKH
Biwowdtnta tou TAoiou, AGYyw TWV ONUOVTIKWY SOIavwV OIOKOTAOTOONG KoL TOU XpOvou
akwnronoinong.

H napoloa epeuvntikn epyacio 0Tialel oTnv avantuén evog OAOKANPWEVOU cUGTHATOC TtpOAndNgG
QOTOXLWVY TOU 0§OVLKOU CUOTIUATOG TTAOLWY, HECW TNG UAOTIOINONG POoNyHEVWY aAyopiBpwv Mnxavikic
Ma6nong kat Texvntrig Nonpoouvng. Na tnv avdluon g noAUTAOKNG Suvapltkrg cupnepidbopdc Tou
cuoTtipatog, avamtixenkayv eEetSIKeu VA UTIOAOYLOTIKA EPYAAELR ap BUNTIKIG TTPOCOUOIWONC, TA onoia
EVOWLLOTWVOUV TN GUUNEPLPOPA TOOO0 TwV a§oVwv 600 kol Twv eSpdvwy oAioBnong. Méow MOPAUETPLKWY
avalUoegwv, Onoupyolviol AemTopepel XAPTEG amoSoong-Aettoupyiag TOU OGUCTAUATOG Y
SLaPOoPETIKEG YEWUETPIKEG SLapopdwoelg, cuvBrkes TaxutnTag neplotpodic kot sfwtepikd doptia,
gnutpEnovtag tov akpiPil mpoodioplopd twy opilwv achaloug Aettoupyiag. EmunpdoBeta, n avtiotpodn
avaAuon eTUTpENEL TN PEATIOTONOINCN TWYV YEWHETPIKWY XOPAKTNPELOTIKWY TOU CUGCTAMATOS UTLO
nioAAammAég ocuvenkeg Asttoupylag.

To mpotewopevo oclotnua Sdyvwong exmaidevetal pe Sedopéva mou mapdyovrar amd uPnAdg
muototntag unokatdotata  Pnduakd povtéda mpocopoilwong, TapEXoviag Eykaipn TPOPAEYn
Suchertovpytwv Kot PéAtioteg odnyieg Slaxeipong kataotdcswv ektaktng avaykns. MapdAAnAa,
avarttuxOnke netpapatikr pebododoyia yia tn oxediaon KaL KATAGKEU EVOG SUVAULKA OHLOLOU HOVIEAOU
pelwpévng KAipakag Tou afovikol CUCTAHATOG, TO OToio a§lomoteital yia v agtoAdynon Kawotopwy
Slatdswv aobntnpwy mpwv TNV UAOMOINGON TOU CUOTHHATOG THAEUETPIAG O TIPAYHOTIKEC CUVORKEC
Aettoupyiag eni mMolou.

JUUMEPACHUOTIKA, TO TPOTELVOUEVO OAOKANPWHEVO peBoSoAoyikd MAICLO yla T HEAETH TOU a§ovikoy
ouotipatog TAolwv mopéxel Suvatdtnieg AemTopepoUg MapakoAouBnong kal Stdyvwong g
AelToupyKIiG TOU Katdotaong, evw apdAAnAa erutpénel Tnv afloAdynon Kpiolwy apapéTtpwy yia tn
SlaoddAion G afloToTIOG KoL TNV EMEKTACN TNG KOTAVONGCTC TWV TOAUTIAOKWY PUNXAVIOUWVY actoxiag. H
OUYKEKPLUEVN EPEUVNTLKI TIPOCEYYLON £XEL WG OTOXO Vo CUMBAAAEL aTnV EvioXuon TG AELTOUPYIKAG
avOeKTIKOTNTOG TOUu QfOVIKOU OUCTAMOTOG, HE OMWTEPOUG OTOXOUG TN  Sacdpdiion uPpniwv
npodiaypadwv acpareiag kat t BeAtiotonoinon g anddoon TwWY VOUTIKWY CUGTHHATWY IpOwonG.




Title: «Performance Parameter Recognition and Damage Prevention in Marine Shafting Systems Utilizing
Machine Learning & Artificial Intelligence Algorithms»

Abstract

The propulsion powertrain of ships relies crucially on the shafting system, a component subject to rigorous
regulatory standards ensuring reliability and operability under adverse conditions throughout the vessel's
life cycle. Unlike many shipboard systems, the shafting system lacks sufficient redundancy options, making
failures infrequent but highly perilous. Such failures pose serious threats to both crew safety and vessel
integrity, resulting in unforeseen costs and repairs. The present research aims at establishing a
comprehensive framework for assessing the performance of the shafting system, facilitating the
identification of key operational parameters, recognizing system states, and evaluating those states
through comparative assessment tools and data obtained from sensors merged with artificial intelligence
techniques.

The present study aims at preventing failures by pinpointing and avoiding critical or potentially hazardous
operating conditions through the development of multiple ML and Al algorithms. To comprehend the
intricate nature of the shafting system, various tools are integrated to conduct numerical simulations
accounting for the particulars of both shafts and bearings. Performance-operation maps of the entire
system are calculated under different geometrical characteristics, rotational speeds, and external loads,
determining the safest margins for operation. Conversely, optimal geometric characteristics can be
determined by simulating various conditions and ensuring optimal system design. Thus, this framework
offers a dual advantage, enhancing the operation of existing installations and optimizing the design of new
propulsion systems.

Additionally, an Al-based system has been developed, utilizing training data from surrogate digital models.
This system is designed to provide early prognosis of undesired operating conditions and, in emergencies,
offer crucial instructions to the ship operators in order to mitigate potential or further damage.
Complementing the computational aspect, an experimental process is established, providing the
necessary theoretical background, to create an equivalent small-scale model of the shafting system with
relative features similar to the large-scale installations. This serves as a test-rig for the study of novel sensor
configurations, prior to a full-scale, costly implementation onboard, aiming at improving the telemetry of
the shafting system.

In conclusion, the proposed holistic study of a ship's shafting system may provide a thorough assessment
of its current operating state, evaluate key metrics for safe and reliable operation, and broaden the
understanding of the complexities involved. Ultimately, this research aims to enhance the resilience of the
shafting system, ensuring the safety and efficiency of marine propulsion powertrains.




