AHOTAIIISA

Kpymnos [.B. IlinBuiieHHst  €(deKTUBHOCTI CYAHOIJIABCTBA MOTIMOJICHHSIM
JISTHOK TiJiporpadiqHoro JanamadTy BOJHUX MUIAXIB.

Hucepraniist Ha 3700yTTS HAyKOBOTO CTYIEHS JokTopa ¢iutocodii 3a
crnemianpHicTIO 271 — MopchKuii Ta BHYTPIIIHIN BOJHUIN TpaHCIIOPT (Taly3b 3HAHb
27 — Tpancnopt). — Hamionaneuuii yHiBepcuteT «Opecbka MOPChKA aKajeMish»

MiHictepcTBa OCBITH 1 Hayku Ykpainu, Opneca, 2025.

Huceprartiiine  JOCHIKEHHS CIPSMOBAaHE Ha PO3B’SI3aHHS  HAYKOBO-
MPUKIAIHOTO 3aBJIaHHS — MIABUIIEHHS €(QEeKTUBHOCTI CYJIHOIUIAaBCTBA B
npuOEpeKHUX MOPCHKMX Ta PIYKOBUX aKBAaTOPISAX IMiJI 4Yac BHUKOHAHHS
JTHOTIOTJINOJTIOBAJILHUX POOIT.

["'0JI0BHOIO MOTHUBAIIIEI0 TTPOBEACHUX NOCTIKEHb € HasIBHICTh CbOTOJCHHUX
3alUTIB NPAKTUKU:

e3a0e3rmeyeHHsT €(EeKTUBHOCTI CYJHOIUIABCTBA TiJ 4Yac MPOBEACHHS
NOTTMOJICHHS TIISHOK TiAporpadiyHoro nanamadTy BOAHUX HUISXIB,;

®CBO€YACHE BUKOHAHHS TEXHOJIOTTYHHUX POOIT 13 MIATPUMAHHS Ta TOHOBJICHHS
dapBarepiB, KaHaJIB Ta CyTHOBHUX XO/IIB;

® [11IBUIIICHHS €HEepPreTUYHO1 Ta €KOJIOTTYHOT e(eKTUBHOCTI
JTHOTIOTTMOIOBAIBHUX CY/JIEH.

I'o10BHE 3aBJaHHS HAYKOBOI'O JOCJiKEHHS — ITIIBUIIICHHS €HEPTEeTUYHOI
Ta €KOJIOT14YHOT €(DEeKTUBHOCTI MPOLIECY THONOTIUOJICHHS TPUOEPEKHIUX MOPCHKHUX
Ta TOPTOBUX aKBATOPIiil.

Jns po3B’si3aHHS TOJIOBHOT'O 3aBJaHHSl JOCHII)KEHHST BUKOHAHI HACTYIHI
JOMOMIsKHI 3aB1aHHA.

1) MozeIfOBaHHS HECTAI[lOHAPHUX TPOIECIB 3MIiHM JOHHOI JaHAmadTHOT

YaCTHUHU NMPUOEPEKHUX aKBATOPIH;
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2) eKclepuMEHTAJbHE BU3HAYEHHS 3MIHM TIAPOJMHAMIYHOTO JaHAmAapTy
MOPCBKOT0 JIH4;

3) BUBHAYCHHS  KPHUTEPil0  OMMIHKK  OE3MEeKH  MpoIlecy  JEMIIIHTY
MOPCBHKOTO / PIYKOBOTO TPYHTY;

4) BU3HAUEHHS KPHUTEPIiB OI[IHKKA OE3MeKH CYIHOIUIAaBCTBA IIiJ dYac
MIPOBEJICHHS THOTIOTIMOIIOBAILHUX POOIT.

Sk pe3ynbTaT po3B’si3aHHS TOJOBHOTO Ta JOMOMIDKHUX 3aBJIaHb JOCIIKEHHS
chOpMyITHLOBAaHO HAYKOBE MOJI0KEHHS  TTiABUIICHHS €(DeKTUBHOCTI BUKOPUCTAHHS
JTHOTIOTJIMOIOBATIBHUX CYJIEH MiJ 4Yac iX eKCIUTyarailii B paiiloHax 1HTEHCHUBHOTO
CYJIHOIUTABCTBA 3a0e3IeuyeTbcsi BUOOPOM palllOHAIBHOTO NEPIoly BUKOHAHHS
JTHOTIOTIMOIOBAIBHUX POOIT 3 OJHOYACHUM 3MEHIICHHSM 1X TPHUBAJIOCTI,
CHEPreTUYHUX BUTPAT HA iX 3a0e3MedYeHHs Ta €MICii MIKIJJIMBUX KOMIIOHEHTIB,
3YMOBJICHO] iX TPOBEICHHSIM.

HaykoBa HoBH3Ha poOOTH TOJIATAE B TOMY, IO IiJIBUIIEHHS €(QEKTUBHOCTI
BUKOPUCTAHHA  JHOMOTJIUOIIOBAIBHUX  CYJIeH  3a0e3MeuyeThcss  BUOOpOM
palioHaJbHUX CXEM TMPOBEACHHSA TMPOILECY MHOMOTIMOJICHHS 3 YypaxyBaHHSIM
MOHITOPUHIY 3MiHU TiiporpadiyHOro crany ¢apBaTepiB, KaHajiB ad0 CyIHOBHX
XO0J1iB B YMOBAaX peajbHOro 4yacy.

Y pe3yabTari 10C/IiI2KeHHS BIIepIle:

©3apONOHOBAHO E€KCIIEPUMEHTAIbHE BU3HAUEHHS 3MIHU TIAPOAMHAMIYHOTO
JaHAmaTy MOPCHKOTO JHA BUKOHYBAaTH BUMIPIOBAaHHSM MPOQUI0 KaHaly 3
ypaxyBaHHSIM CYMICHOTO PYXy BCIX CyA€H (K JHOMOTJMOIIOBAIHHOTO, TaKOX
TaKMX, SKi BXOJATh JI0 CKJIaly KapaBaHy);

OKPUTEPISIMU OINIHKM O€3MeKH CYJAHOIUIABCTBA IIiJI Yac MPOBEICHHS
JHOMOTIMOMIOBAIBHUX ~ POOIT  3alpONOHOBAHI YacOBHM KpUTEpPiM, KpUTEpiid
BUTPAYEHOI MOTYKHOCTI, KPUTEPIN 3 BU3HAUEHHS €MICIi JIOKCHU]TY BYTJIELIIO.

YaockonaieHo:

®TCXHOJIOTII0O  BHUKOHAHHS  BUMIPIOBAIBHUX  POOIT 3  BHU3HAYCHHS

TAPOJMHAMIYHOTO JJaHAIIAPTy MOPCHKOTO JIHA;
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®TEXHOJIOTII0 PO3MOAUTY TOTY)KHOCTI MDK TOJIOBHOIO Ta JIOMOMIXKHOIO
CHEPreTUYHOI0 YCTAaHOBKAMU TI1/1 4ac MPOBEACHHS MPOLIECy JHOMOTITHOICHHS.

OTtpumaJjia nogaabIIMii PO3BUTOK:

®TCXHOJIOTiSl BHW3HAYCHHS CHEPIreTUYHHX TIOKA3HHUKIB TIPOIMYJIbCUBHOTO
KOMIUIEKCY JHOMOTINOIIOBAILHOTO CY/IHA;

®TCXHOJIOTiSl BU3HAYEHHS EKOJIOTIYHUX IMOKa3HUKIB POOOTH TOJIOBHOI Ta
JIOTIOMI)KHOI ~ €HepreTUYHUX YCTAHOBOK TiJl 4Yac TMPOBEACHHS  IPOLECY
JTHOTIOTJTUOJICHHSI.

IIpakTH4YHe 3HAYEHHS OTPUMAHUX PE3YJIbTATIB MOJISATAE B TOMY, 1110

®3aMpONOHOBAHO ATOPUTM BU3HAYEHHS eHEPTEeTUYHUX BUTPAT, IO MOB’sI3aH1
3 MPOIIECOM JTHOMOTJIUOICHHS,

®3aIPOMOHOBAHO TEXHOJIOTII0 TMPOBEACHHS JTHOMOMIHOIIOBAIBHUX POOIT 3
ypaxyBaHHSM 3MiHU T1IPOJMHAMIYHOTO JaHAMA(Ty MOPCHKOTO JIHA.

Pe3yabraTu AucepTaniiHOro 10C/IiIKeHHS BIPOBA/IKEHI:

®TEXHOJIOTISI 3MIHM TOCTIOBHOCTI BHUKOHAHHS TIPOPI3IB  Ha  Pi3HUX
HaBITaI[IMHUX TMO3UIISIX — Ha JIHOIMOIJIMOJIOBAIILHUX CYyJIHAaX, SKI HaJleXKaTh
ITM Group AG Ltd, mo mpusBeno g0 ckopoueHHss Ha 18,6...31,3 rogun
TPUBAJIOCTI TPOBEICHHS JHOMOIIMOIIOBAIILHUX pOOIT, $KI MPOBOAUIUCA Y
BHYTPIIIHIN akBaTOpli bepAsTHCBKOro MOPCHKOro MOPTY, @ TAKOXK /10 3HM)KEHHS Ha
10730...12290 kBt 3aranbHOi MOTY>KHOCTI TOJIOBHOI Ta JOMOMIKHOI CYJHOBOI
CHEPreTUYHOI yCTAaHOBKM Ta 3HIDKCHHS eMicli JIOKCHJIB BYIJICIIO Ha
27345...44429 m® 1u1s1 pi3HUX AIISHOK NPOBEIEHHS JHOMOIIHOIIOBAILHUX POOIT;

®TCXHOJIOT1UHI CXEMHU MPOBEACHHS JHOMOIIMOIIOBAILHUX POOIT — MiJ 4Yac
MIPOBENICHHSI TEXHOJOTIYHUX POOIT 13 MOTIMOJIEHHS TPUIOPTOBOTO (hapBarepy Ta
NOpPTOBO1 akBaTopli mopTy [3main, sKi BUKOHYBAJIKUCH CHELIaI30BAHUM CYJAHOM,
o HanexxuTh Komnanii IMT Transport S.R.L., 1ie 103B0OJIHII0 3HU3UTH NOTYKHICTh
CHEPTreTUYHOI YCTAHOBKH CYy/IHA B MEPi0j] BUKOHAHHS JTHOMOTIUOIIOBATILHUX POOIT
Ha 9000...11000 kBT, onHOYacHO 3 UM OyA0 JOCSATHYTO 3HUKEHHS TPHUBAJIOCTI

NPOBEJCHHS JIHOMOTIUOMIOBAIBHUX pOOIT y aiamasoni 17...38 rogun, Yy

CYKYMHOCTI 111 (paKTOpH MPU3BETU A0 CYTTEBOTO CKOPOUEHHS BUTPATH MaJliBa Ta
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eMicii IIKiITUBUX KOMIIOHEHTIB 3 BUITYCKHUMU Ta3aMU CYy/THOBHUX JU3€JIIB, a TAKOXK
710 TIIBUIIICHHSI HaBIramiiHoi Oe3neKku B pailoHi MPOBEACHHS THOMOTINOICHHS,

®TEXHOJIOTIS BHUOIPKOBOTO TPOBEACHHS JTHOMOTIUOMIOBAIILHUX pPOOIT 3
ypaxyBaHHSIM O€3MEepEepBHOTO MOHITOPUHTY TIAPOJUHAMIYHOTO JIaHAmadTy
MOPCBKOTO JTHA — MiJ 9ac eKCIUTyaTallil Cy/leH TeXHIYHOTO (JIOoTy, 110 HaJeKaTh
ToBapucTBy 3 OOMEXEHOI BIANOBIIANBHICTIO «IHTErpoBaHUN TpaHCHOPTHUN
MEHEDKMEHT», 1e chpusiao Outbmn HiK 15 %-0My 3HI)KEHHIO TOTYXHOCTI
CYJHOBOTO OOJIafHaHHSI, 110 3a0e3neyye MPOBEICHHS MPoLecy AHOMOTINOICHHS,
30UTBIIEHHIO €KOJIOTIYHOI €PEeKTUBHOCTI CIEIlai30BaHUX CYJIEH Ta ITiABUIILYBAJIO
HaBIrauiiHy 0€3MeKy B aKBaTOPISIX MPOBEACHHS THOMOTIMOIIOBAIBHUX POOIT;

®METOJ HOCIKEHHS 3MIHU CTaHy TiiporpagiqyHoro Janamagdty MOpPChKOTo
JHa — IIJ 4Yac TPOBEACHHS JHOIOIIMOIIOBAILHUX POOIT, SKI BUKOHYBAJIHCH
cynHamu cynHoriaBHoi kommaHii « WHITEFORM CONTRACTS LTD», mo
CIPUSUIO MIABUIICHHIO MPOIMYCKHOI 3/JaTHOCTI BUKOHAHHS JHOIOTIMOIIOBAIEHUX
poOiT, THUM caMUM TIOKpAIIlylOud TPAHCIOPTHO-EKOHOMIYHI  TMOKa3HUKU
eKCIUTyaTallli cyaHa, a TakoX 3a0e3neunsio 30UIbIICHHS TUIONII, Ha SIKid Oynu
BMKOHaHI JHONOIIHOI0BAIBHI poboTH, 3 150000 M? 10 1527294 Mm?;

®B OCBITHhOMY mpolieci HamionansHOro yHniBepcutery «Onecbka MoOpcChbKa
aKajeMisa», a came:

TEXHOJIOT1sI BU3HAUYCHHSI EHEPTeTUYHUX BUTpAT Ha 3a0€3MeUYeHHS MPOIIeCy
JTHOMIOTJIMOJIEHHS — Mij Yac BUKJIaJaHHS OCBITHROTO kommoHeHTa «IIpouecu
NIEPETBOPEHHS €HEprii CYyJAHOBUX CHJIOBUX YCTaHOBOK» (g 3100yBadiB
HAYKOBOT'O CTYIIEHS MaricTp);

TEXHOJIOTiI ~ BHU3HAYEHHS  €KOJOTIYHOI  €(EeKTUBHOCTI  MPOIECy
JTHOTIOTIMONIEHHST — TiJ Yac BUKIAJAaHHS OCBITHROTO KOMIIOHEHTA
«EkosoriuHa Oe3neka Ta ajabTepaTHBHI JpKepesia eHeprii» (s 3100yBayiB
HAyKOBOTO CTYIIE€HS MaricTp);

TEXHOJIOTiISI ~ BU3HAYCHHS  EHEPreTMYHOi  e(DEeKTUBHOCTI  MpOIIeCy

I[HOI'[OI‘JII/I6J'I€HH$I - HiI[ yaC BHUKIaAaHHIA OCBITHHOTO  KOMITOHEHTA
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«Enepropecypco3bepexeHHsi Ha CyJAHax MOPCBKOTO Ta  PIYKOBOIO
TpaHcnopty» (A7 3700yBaviB HAYKOBOTO CTYIEHS JOKTOp (inocodii).
Kiarw4oBi cjoBa: aBTomaTuzarlis, Oe3mneka CyJIHOIUIABCTBA, riaporpadis,
JTHOTIOTTIUONICHHS,  JHOMOTTUOMIOBAIbHI ~ Cy/[HA, JUCTaHIIHE KepyBaHHS,
€KOJIOT14HICTh, €HEPreTUYHa €(PEKTUBHICTh, 1H(POpPMAIlIiHI CUCTEMH, KEpyBaHHS
CYJHOM, JaHAIMAa()T MOPCHKOTO THA, MAHEBPYBAHHS CY/I€H, MAaHEBP PO3XOJKEHHS,
MEHE/PKMEHT, METEOpPOJIOTiuHI JaHi, MOpChbKa Oe3Meka, MOPCHKH TpaHCHOPT,
MOpPCBHKI  TEpEBE3CHHS, HaBIraiiiiHa O0OCTaHOBKa, HaBiraiiiiHa Oe3meka,
ONTUMAJIbHE YINPABIIHHSA, NONEPEKEHHS 3ITKHEHHS CYyJEH, NpUOepexHi
aKBaTopii, CTUCHEHl aKBaTOpli, CyHOBI €HEPreTUYHl yCTAHOBKH, CYIHOBOIIHHS,

CYIyTHUKOBA HaBITallisi, yIIPaBJIiHHSA, YIPABIIHHSI PyXOM CYy/IHA.

Cnncok ony0J1ikOBaHUX NMPalb 32 TEMOK AUCePTALil
CraTTi B HayKOBUX (paXxOBUX BUIAHHAX YKpaiHu (kareropii b), 1o BXoasth 10
NepesiiKy HayKoOBUX (paxOBHX BUJAHb YKpaiHU, Y SIKUX MOKYTh IIyOJIIKyBaTHUCS
pPE3yNbTATH TUCEPTAIIHHUX pOOIT HA 3100y TTSI HAYKOBUX CTYIEHIB JJOKTOpPA HaYK,
KaHAuAaTa HayK Ta CTyneHs JokTopa dinocodii
1. Shpylevsky V. Coordinates systems harmonization in the frontier districts
of the danube / V. Shpylevsky, I. Krupov // CynnoBoainus. — 2020. — Bum. 30. —
C. 152-163. https://DOI:10.31653/2306-5761.30.2020.152-163.
2. Kpynos [.B. Anani3 cucteM aBTOMAaTUYHOI'O yIpaBIIiHHSA 3eMcHapsaamu /
[.B. Kpynos // CynHOB1 eHepreTuyHi yCTaHOBKH: HAyKOBO-TEXHIYHUNA 301pHUK. —
2023. - Bum. 47. - Oneca: HY«OMAy. — C. 46-54.
https://DOI:10.31653/smf47.2023.46-54.
3.T'onikoB B.A. Amnaniz e(QexkTUBHOCTI BHUKOPUCTAaHHS 3E€MCHApAIiB B
excrutyaramiitaux ymoBax / B.A. T'omikos, 1.B. Kpynos // CynaHOBi1 eHepreTnyHi
YCTaHOBKM: HayKOBO-TexHIUHMH 30ipHMK. — 2023. — Bumn. 46. — Opeca:
HY«OMAy».— C. 41-46. https://DOI:10.31653/smf46.2023.41-46.
4. Kpynos [.B. TlpoBenenHs AHOMOTIMOMIOBaIbHUX POOIT B pa3i 3MIHHOTO

rigporpadiunoro ganamadty mopcebkoro nHa / [.B. Kpymos // Boauuit Tpancnopr.



.
30ipauk  HaykoBux mpams. — 2025, — Bwum 2(43). - C.135-148.
https://doi.org/10.33298/2226-8553.2025.2.43.12.

CratTi y 30ipKax MartepiajiiB HAyKOBUX KOH(pepeHIii

5. lNomikoB B.A. BusnaueHHs MPOMYCKHOI 3/IaTHOCTI BHYTPIIIHHOTO KaHay
nopty «lOxuuii» / B.A.Tomnikos, B.B.Tomikos, I.B.Kpymos // Marepianm
HayKOBO-T€XHIUYHOI KOH(pepeHIli «MopchbKuii Ta piuKoBUK (HIJIOT: eKCILTyaTallis 1
pemoHT». — 2022. — Oneca: HY«OMAy. — 24.03.2022 — 25.03.2022.— C. 9-12.

6. l'omixoB B.A. Anani3 aBapiiHUX TPUTOJ 3 3€MCHapsAIaMU NPU BHKOHAHHI
naHonormooBanbHUX poOiT / B.A. INomikos, 1.B. Kpymnos // Marepianu HaykoBo-
TEXHIYHOI KOH(epeHiii «MopchbKuid Ta piuKOBUHM (JIOT: €KCIUTyaTalls 1 PEMOHTY.
—2022. — Oneca: HY«OMAYy. — 24.03.2022 — 25.03.2022.— C. 12-17.

7. Kpynos I.B. KouTtpons AHOMOTNIHUOJICHHS CYAHOIUIAaBHUX IUIAXIB Yy
peansHOoMy daci / [.B. Kpynos // Martepianu HaykoBO-TEXHIYHOI KOH(EpeHIIii
«Mopceknii Ta piukoBud GJOT: eKcIulyaTamis 1 pemMoHT», 24.03.2022 -
25.03.2022.— Oneca: HY«OMAy, 2022. — C. 17-19.

8. Kpynos [.B. Ocob6nuBocTi MaHEBpYBaHHS MiJi 4ac poOOUYUX MEpeMIlIEeHb
nHonormomoBanbHUX cHapsiaiB / 1.B. Kpynos // Marepiaiu HayKoBO-TEXHIYHOT
koHpepeHiii «Mopchkuii Ta piykoBUH (IIOT: eKcIuTyaTaris i peMoHT». — 2022, —
Opeca: HY«OMAy. — 24.03.2022 — 25.03.2022.—C. 19-21.

9. l'onikos B.A. AHamiz  WMOBIpHMX  METOJAIB  OILIHKKA  SIKOCTI
JTHOTIOTJIMOTIOBATILHUX POOIT Ha Migxojax 10 piukoBux mopTiB / B.A. I'omikos,
[.B. KpynoB, K.O. Cintora // Marepiasim HayKOBO-TEXHIYHOI KOH(DepeHIIii
«Mopcekuii Ta piukoBHi (yoT: excruryartauis 1 pemoHT». — 2023. — Opeca:
HY«OMAy. —22.03.2023 — 23.03.2023.— C. 22-23.

10. 'omikoB B.A. Ontumizaiis gHONOrNHMONCHHS B JaHamadTHIA 30HI
[Ipunynas’s / B.A.Tomikos, [.B.Kpyno // Marepianu HayKOBO-TEXHIYHOI

koH(pepenuii «Mopchkuil Ta piukoBui (GIIOT: ekcruTyaTaris i peMoHT». — 2024. —

Opneca: HY«OMAY. —20.03.2024 — 21.03.2024. — C. 16-19.
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11. I'onixoB B.A. Oco0auBocTi Moesnen yIpaBIiHHS
JTHOTIOTTUOMIOBAILHUMHU POOOTaMU Ha MOPCHKUX 1 BHYTPIIIHIX BOJHUX IIIsSXax /
B.A.TonikoB, 1.B.KpymoB // Marepiaim HayKOBO-TEXHIYHOT KOHQEpEeHIi
«Mopcekuii Ta piukoBuil (iotT: ekcruryaTamis i pemoHt». — 2025. — Opeca:
HY«OMA». — 20.03.2025 — 21.03.2025. — C. 8-11.

3 HaykoBHX pOOIT, OMyOJIKOBaHHUX Yy CIIIBaBTOPCTBI, aBTOPY HaJeXaTh
0cooucTo:

[1] — Bu3HAUEHHS MOCIIZOBHOCTI Ta PO3poOKa TEXHOJOTIYHOrO 3aBJAaHHS Ha
MIPOBEICHHS THOIOTIIMOIIOBATILHUX POOIT;

[3] — mpoBeneHHS eKCHEPUMEHTAIBHHUX JOCHTIHKCHb, MaTeMaTHYHA OOpoOKa
EKCIIEPUMEHTAIIbHUX JIaHUX 3 BU3HAYCHHS T1IpOorpadiuHuX XapaKTEPUCTUK JUISTHOK
BOJJHHX IIISXIB;

[5], [6] — mpoBenenHst iH(OPMAIHHOTO MOIIYKY aBapiiHUX CHUTYaIlid, IO
BUHMKAIOTh IT1/1 Yac MPOBEJICHHS JTHOMOTINOIIOBATIBHUX POOIT;

[9] — mpoBencHHS EKCHEPTHOI OIIHKKA 3 BHU3HAYCHHS SKOCTI BHUKOHAHHS
JTHOTIOTJIMOJTIOBAJIEHUX POOIT B aKBATOPISIX PIUKOBUX TOPTIB;

[10] — 0OpoOka ekcriepuMEHTATEHUX Pe3yibTaTiB Ta PO3po0OKa MPOMO3HUILiit
1010 TTOAAJIBIIIOTO IPOBECHHS THOMOTIUOTIOBATBHUX POOIT;

[11] — po3poOka MaTeMaTHYHOT MOJIENI MPOIIECIB THOMOTIMOICHHS MOPCHKHUX

Ta BHYTPIIIHIX BOJAHUX IIJISAXIB.



ANNOTATION

Krupov I.V. Increasing of the navigation efficiency by dredging areas of
waterways hydrographic landscape.

Dissertation for the degree of Doctor of Philosophy in specialty 271 — Marine
and Inland Water Transport (field of knowledge 27 — Transport). — National
University "Odessa Maritime Academy" of the Ministry of Education and Science
of Ukraine, Odesa, 2025.

The dissertation research is aimed at solving a scientific and applied problem
— increasing the efficiency of navigation in coastal sea and river areas during
dredging operations.

The main motivation for the conducted research is the current demands of
practice:

» ensuring the effectiveness of navigation during the deepening of sections of
the hydrographic landscape of waterways;

 timely implementation of technological works to maintain and restore
fairways, canals and ship passages;

* increasing the energy and environmental efficiency of dredging vessels.

The main task of the scientific research is to increase the energy and
environmental efficiency of the dredging process of coastal sea and port water
areas.

To solve the main task of the research, the following auxiliary tasks were
performed:

1) modeling of non-stationary processes of changing the bottom landscape
part of coastal water areas;

2) experimental determination of changes in the hydrodynamic landscape of
the seabed,;
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3) determination of the criterion for assessing the safety of the dumping
process of sea / river soil;

4) determination of the criteria for assessing the safety of navigation during
dredging operations.

As a result of solving the main and auxiliary tasks of the study, a scientific
proposition was formulated: increasing the efficiency of using dredging vessels
during their operation in areas of intensive shipping is ensured by choosing a
rational period for performing dredging works while simultaneously reducing their
duration, energy costs for their provision and emissions of harmful components
caused by their conduct.

The scientific novelty of the work lies in the fact that increasing the
efficiency of using dredging vessels is ensured by choosing rational schemes for
carrying out the dredging process, taking into account monitoring changes in the
hydrographic state of fairways, channels or ship passages in real time.

As a result of the research, for the first time:

* it was proposed to perform experimental determination of changes in the
hydrodynamic landscape of the seabed by measuring the channel profile taking
into account the joint movement of all vessels (both dredging and those that are
part of the caravan);

« as criteria for assessing navigation safety during dredging operations, the
time criterion, the criterion of consumed power, and the criterion for determining
carbon dioxide emissions were proposed.

Improved technologies include:

» the technology for performing measurement work to determine the
hydrodynamic landscape of the sea;

* the technology for distributing power between the main and auxiliary power
units during the dredging process.

Further developed technologies include:

 the technology for determining the energy indicators of the propulsive

complex of a dredging vessel;
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« the technology for determining the environmental indicators of the operation
of the main and auxiliary power units during the dredging process.

The practical significance of the obtained results lies in:

 an algorithm for determining energy costs associated with the dredging
process is proposed;

* a technology for conducting dredging works taking into account changes in
the hydrodynamic landscape of the seabed is proposed.

The results of the dissertation research have been implemented in:

« a technology for changing the sequence of cuttings at different navigation
positions — on dredging vessels belonging to ITM Group AG Ltd, which led to a
reduction of 18.6-31.3 hours in the duration of dredging works carried out in the
internal waters of the Berdyansk seaport, as well as a reduction of 10730-
12290 kW in the total power of the main and auxiliary ship power plants and a
reduction in carbon dioxide emissions by 27345-44429 m? for different sections of
dredging works;

» technological schemes for dredging works — during technological works on
deepening the port fairway and port water area of the port of Izmail, which were
carried out by a specialized vessel belonging to the company IMT Transport
S.R.L., this allowed to reduce the power of the vessel's power plant during the
dredging works by 9000-11000 kW, at the same time, a reduction in the duration
of dredging works in the range of 17-38 hours was achieved, in total these factors
led to a significant reduction in fuel consumption and emissions of harmful
components with exhaust gases of ship diesel engines, as well as an increase in
navigational safety in the dredging area;

« technology of selective dredging operations taking into account continuous
monitoring of the hydrodynamic landscape of the seabed — during the operation of
vessels of the technical fleet belonging to the Limited Liability Company
“Integrated Transport Management”, this contributed to a more than 15 %

reduction in the power of ship equipment that ensures the dredging process,
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increased the environmental efficiency of specialized vessels and increased
navigational safety in the water areas where dredging operations were carried out;

» method of studying changes in the state of the hydrographic landscape of the
seabed — during dredging operations carried out by vessels of the shipping
company “WHITEFORM CONTRACTS LTD”, which contributed to an increase
in the throughput capacity of dredging operations, thereby improving the transport
and economic indicators of the vessel’s operation, and also ensured an increase in
the area on which dredging operations were carried out from 150,000 m? to
152,729.4 m?;

* in the educational process of the National University "Odessa Maritime
Academy", namely:

technology for determining energy costs for ensuring the dredging process —
during the teaching of the educational component "Energy conversion processes of
ship propulsion systems" (for applicants for the Master's degree);

technology for determining the environmental efficiency of the dredging
process — during the teaching of the educational component "Environmental safety
and alternative energy sources" (for applicants for the Master's degree);

technology for determining the energy efficiency of the dredging process —
during the teaching of the educational component "Energy and resource
conservation on sea and river transport vessels" (for applicants for the Doctor of
Philosophy degree).

Keywords: automation, coastal water areas, control, divergence maneuver,
dredging vessels, dredging, energy efficiency, environmental friendliness,
hydrography, information systems, management, maritime safety, maritime
transport, maritime ttransportations, meteorological data, navigation safety,
navigation safety, navigation situation, navigation, optimal control, remote control,
satellite navigation, seabed landscape, ship collision prevention, ship control, ship

maneuvering, ship movement control, ship power plants.
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