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BCTYIIHE CJIOBO

CroronHi icHye HarajbHa MOTpeda B 3aCTOCYBaHHI B OCBITHbOMY MPOLEC MiJrOTOBKH
(axiBIliB HOBUX METO/IIB, IKI CIIPUATUMYTb IIJIBUIIEHHIO HOTO SKOCTI Ta BUMPABAaOTh ceOe Ha
HAIllOHAJILHOMY Ta €BPOMNEHCbKOMY MNpocTOpi. MoOpChKil ramy3i MOTpiOHI cHemiamicTH, sKi
BMIiIOTh €(EKTHUBHO IMpAIIOBAaTH B KOJICKTUBI, BUKOPHUCTOBYIOTh HAOYTI 3HAHHS, BMIHHSA Ta
HaBUYKM HA MPAKTUII, TOOTO mMpodeciiHO KOMIETEeHTHI. 3 OrIsay Ha 1€, OCHOBHOIO METOI0
Cy4YacHOi BHWIIOI OCBITH € TIJArOTOBKAa KBaJi()iKOBAHOIO CIIEIialicTa BiJMOBIAHOTO pIBHS Ta
npodino, KOHKYPEHTO3/1aTHOTO HAa PUHKY Ipalli, KOMIIETEHTHOTO, SIKHH I'PYHTOBHO BOJIOJI€
npoeci€ro Ta OPIEHTYETHCS B CYMIKHUX Tajly3sX AISUIBHOCTI, TOTOBOTO JI0 MPOGECIHHOTO POCTY.
VY4acTe KypcaHTIB y HayKOBO-JIOCIiJHIA poOOTI MOMINIIy€e HAYKOBUH piBEHb OCBITH HAyKOBOI
MOJIOJZI, HaOyBa€ TBOPYOrO MIAXOMy y BHpIIIEHHI NpodeciiHuX 3700yTKIB, CHCTEMHOCTI Yy
BUKOHAHHI TEOPETHUYHHX Ta EKCHEPUMEHTAIbHUX HAyKOBO-AOCHITHUX pPOOIT, PO3BUTKY
TBOPYOT0, aHATITUYHOTO MUCIICHHSI, 3JaTHOCTI 10 TBOPUYOi poOOTH 3a Paxom.

HayxoBo-gocnigaa poboTta — OAWH 3 OCHOBHUX NOKAa3HUKIB €()EKTHBHOI MisNIBHOCTI
HAIIIOTO 3aKJIajay. 3aly4eHHs KypCaHTIB O HAyKOBO-AOCIIHOT poOOTH — MPOBITHUI HANPSMOK
poboTr XepcOHChKOi JepaBHOI MOpPCHhKOi akamemii. Taka poOoTa crpusie TiABHIIECHHIO
HAayKOBOTO PIiBHS OCBITH MOJIO/Ai, PO3BUTKY TBOPUYOTO MiAXOAy y BHUPIIICHHI NpodeciiHuX
HaBUKiB. [IpoBe/ieHHS 3aX0/iB y paMKaxX HayKOBO-AOCHIiTHOI poOOTH B HamIiil akajemii, B TOMy
yuCi, U 1aHoi KoHpepeHIii, Crpusie pO3BUTKY Ta peajizarii 310HOCTel KypCaHTIiB, CTUMYJIIOE
TBOpYY HPAIl0 HAYKOBO-TIEAAaroriuHUX MPAaLliBHUKIB Ta BUKJIaaviB. SIK HACTIAOK, MiABUITY€THCS
SKICTh TMIATOTOBKM (haxiBIliB, AKTUBI3YEThCA HABYAIBHO-III3HABaJIbHA [ISUIbHICTH KypCaHTIB
akazeMii, BIOCKOHAIIOEThCS HaBYaJIbHUNA mpouec. KpiM Toro, Mo>kHa CTBEpKyBaTH, IO TaKi
3aX0/¥ € HAUOUIBII SICKPABUMH CTOPIHKAMH HAYKOBOTO KHUTTS HAIIOT aKa/ieMii — 1€ MOXKJIUBICTh
HOCTyXaTH JOMOBI/I Ta MO3HAHOMUTHUCH 3 MOJIOIMMH HAYKOBISIMU, B TOMY YHUCIII i 1HIIUX BY3iB,
caMOMYy PO3MOBICTH PO CBOI JIOCHIDKEHHS 3alliKaBieHId ayautopii. s THX, XTO TUIBKH
pO3MOYMHAE CBiM TBOpPUMH HUIAX, — L€ MEepIIi BPaKEHHS BiJ 3aly4eHHS JO0 HAyKOBOTO
CHiNKyBaHHs. BaximBa puca MOJOIOTO HAYKOBISI — TparHeHHs 1O Ti3HAHHS HOBOTO, [0
NPUMHOXEHHS 3HaHb, HEBTOMHICTh HAyKOBOT'O MOIIYKY.

Tinpku pa3zom 3 Bamu, 00JapOBAaHOK Ta TBOPUYOK MOJOIII0, MU, MPOhecopChKO-
BUKIAJAIbKUN CKIan 1 mpoBimHiI (axiBii akagemii, 00’€THABIIM HaIIl 3YCHUIUIA, 3MOXKEMO
MOKPALUTH CHUCTEMY OCBITHHOI'O MPOLECY, 3a0e3MeYuTH BUCOKUH piBeHb KBamigikarii
BUITYCKHUKIB Ta C(OpPMYBaTH B CYCHIJIbCTBI MOBary 10 TaJaHOBUTHX HAYyKOBILIB, MalOyTHiX
npogecioHaliB, IO T1IHO MPEACTABIATUMYTh Hallly JIep>KaBy Ha CBITOBOMY PiBHI.

CnoniBaemocsi, mo Tpunanusra BceeykpaiHcbka HaykKoBa KOH(EpPEHIS CTYJIEHTIB
«CyvacHl Tpo0ieMH MOPCBHKOTO TPAHCIOPTY Ta Oe3MeKa MOPEIUIaBCTBA» YCIMAJIKYy€ Kparli
TpaauLii momepenHix KOH(pEpeHLiH 1 craHe HaXiiHUM MIAIPYHTAM Uil PO3BUTKY HAayKOBOI
JUSUTBHOCTI  KYpPCaHTIB XE€PCOHCHKOT JEep>KaBHOI MOPCHKOI akaaeMii Ta CTYIEHTIB 1HIIMX
HABYAIIbHUX 3aKJIa/1iB YKpaiHU.

3udy BCIM yYacHMKaM KOH(EpEeHIIi IUTITHOI TOCHTITHUIIPKOT POOOTH, KOHCTPYKTHBHUX
171e# Ta BArOMUX HAYKOBHUX JOCSITHEHb.

Pexmop X/[MA,

Ipogpecop B. B. YEPHABChKHH
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AHAJII3 ITPOBJIEM BITPOBA/I’KEHHA CYITHOBUX ABTOMATHU30OBAHUX
CUCTEM KOHTPOJIIO TA MOHITOPUHI'Y

bizyn C. B.
Xepconcvka oepaicasHa Mopcoka akademis
Hayxosuii kepienux — Cimanenxog A. JI., k.m.H., cmapuiuti 6ukiaoay

Beryn. B cywacHomy cBiTi, Jie BeJIMKAa YacTMHA BaXJIMBUX IHPOLECIB 1 omepauii
3IIACHIOETHCS 3aBISIKM CKJIQJIHUM TEXHOJIOTIYHUM CHCTEMaM, KOHTPOJIb Ta MOHITOPUHT CTalOTh
NEPIIOYEPTOBUM 3aBIaHHAM Juis Oe3nevHocTi Ta edekruBHOCTI [1]. CydacHUM pillIeHHAM JUist
IbOT'O € BIPOBA/KCHHS CUCTEM MOHITOPUHTY, TaKuX SK, Hanpukiaz, Ship@Web [2].

Cucremu, noai6ui 10 Ship@Web, Hagar0Th HACTYIHI MOXIUBOCTI [3]:

1. Ogpni€ro 3 OCHOBHHX IE€peBar TaKMX CUCTEM € MOXJIUBICTb IUCTAHIITHO MOHITOPUTH
Ta KepyBaTH BaXJIMBUMH IPOLIECAMH, TAKUMHU SIK aBTOMAaTU30BaHI CUCTEMH Ha CyJIHaX. 3aBJIsKU
bOMY MOXHa BIJJAJI€HO BIACIIIKOBYBaTH Ta BTpy4yaTHcss B poOOTy o0OJiaJHaHHS HaBITh
BiJIaJICHO, 110 € KPUTUYHUM JJIs1 3a0€3MeUeHHs 0e3MeKH Ta e(peKTUBHOCTI yIpaBIiHHS.

2. Cucremnu, nonioni mo Ship@Web, 3a3Bu4aii po3poOiieHi 3 BpaxyBaHHSIM BHCOKHX
CTaHAapTiB HaIIWHOCTI Ta KiOepOesmeku. lle m03BoNsle 3axuMINaTH BaKJIMBI CUCTEMH BiJl
HECaHKI[IOHOBAHOTO JIOCTYMYy Ta 3001B, 3a0e3neuyroun 0e3MneKy ornepariu.

3. Joctym 10 cucteMu yepe3 BeO-Opay3ep J1a€ MOMIIMBICTh MPALIOBATU 3 HEIO 3 Oy /ib-
saxoro micug, ne € [arepuer. Lle mo3Bosie onepaTopaM BUXOIUTH Ha 3B'SI30K 3 KOopaOisiMu abo
IHIIMH 00'€eKTaMu 3 Oy 1b-KOi TOYKHU CBITY, L0 € AYKE 3pYUHUM.

4. Cucremu, sk Ship@Web, 31aTHi 30MpaTu Ta aHANI3yBaTH BETUKUNA 00CST JaHUX, LIO0
JI03BOJISIE  OmepaTopaM BHSIBIIATH TEHJEHIIi, 3A1MCHIOBAaTH IepeadadyeHHs Ta NpuiMaru
YIOPaBIIHCHKI PIIIEHHS HA OCHOBI 310paHUX JAaHUX.

5. BaxmuBoro ¢yHKIi€ cucteM, noaioHuX a0 Ship@Web, € MOXIUBICTH HalaBaTH
HIATPUMKY TpU OpUHHATTI pimieHb. OnepaTopu MOXYTh OTPUMYBATH JaHi, Kl JIOMOMararoTh
IpY BUPILIEHH] CKJIaJHUX 3aBJaHb Ta BUOOP1 ONTHUMAJIbHHUX PIIICHb.

6. Imrerparis 3 iHmmMu cuctemamu: Lli cucremMu MOXKyTh OyTH 1HTETPOBaHI 3 IHITUMH
HiICHCTeMaMH, TaKUMHU SIK CHUCTEMH OOCIYroBYBaHHS, CHCTEMH IIJIAHOBOTO OOCIyTOBYBAaHHS
TOIIIO.

OcnoBHa yactuHa. Cucrema Kongsberg Ship@Web mnpusHaueHa st moCTiiHOTO
JOCTYIy J10 OCHOBHHUX JaHUX CyJlHa K Ha OopTy, Tak 1 3 Oepery. Cucrema Ship@Web moxe
BiZIOOpakaTu AaHi 3 Mopchkoi aBToMaTr3oBanoi cuctemu K-Chief 600 [4]. Cuctema Ship@Web
Hazmae OesmeyHuid AocTyn A0 i3ompoBaHoi cucremu K-Chief 600, 3acHOBaHOi Ha Cy4acHUX
PIIIIEHHSAX Ha OCHOBI BEO-TEXHOJIOT1H 3 O€3MEYHOI0 CTPYKTYPOIO KOMYHIKAIlii.

[HTerpariss Mi>k Mepekero IMpOIECiB Ta aJMIHICTPATHBHOIO MEPEKEI0 HaJae HACTYITHI
MO>KITUBOCTI:

— Joctyn 10 naHuX aBTOMaTH3allii;

—  Opranizanito Ta 30epiraHas JaHHX;

— IlIpesenranito Ta MiATPUMKY MPUAHATTS PillICHb,

— ABTOMAaTHYHE Ta py4YHE 3BITyBaHHS CyJlHa,

— BinoOpaxenHns y Be0-Opay3sepi;

— BinoOpaxkeHHs MiJCUCTEM, TaKUX K MOHITOPUHI JBHUTYHa, YIIPaBJIiHHA
HOTY’KHICTIO, [TO’KEXHA CHCTEMa, CUCTEMH /7Sl 30epiraHHs TOILoO;

— IlpencraBieHHs CIIUCKIB, TAKKUX SIK TEPETIISIN aBapiii Ta neperisau npolecis;

— IIpencraBneHHs MYUIBHUKIB, )KYPHAJIB MMOiH, BUKHU/IIB BUKHU/IIB Ta31B;

—  CrpykTrypy HaBiraii, ineatTndany cucremi K-Chief 600.

Apxitexktypa cucremu Ship@Web (puc. 1), B OCHOBHOMY, € BJIACHOI CHCTEMOIO
aBroMaTu3ailii K-Chief 600 3 BcTaHOBJICGHUM pillleHHsM cepBepa/patiepsona [3].
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Pucynok 1 — Apxitektypa cuctemu MOHITOpUHTY Ship@Web

Mepexa A

(vs060504a)

Cepsep Ship@Web poszramoanuii B okpemiit VLAN Bin LAN nporieciB K-Chief 600, 1
Bcl KoMmm'rorepH, ski migkiaoyaroTeess g0 K-Chief 600, noBuHHI OyTH aBTOpU30BaHI
¢aiieponoM. Lle 3abe3neuye Bucokwmii piBeHs 6e3nexu ans cuctemu K-Chief 600, 3axumaroun
LAN nporieciB BiJf HECAaHKIIIOHOBAHOTO JJOCTYIY Ta 1HIIKX 3arpo3 3 aJIMIHICTPaTUBHOI MEPEXKI.
CepBep He MICTHTh Bi3yaJbHMX abo0 iHTep(pEHCHUX OJMHMIL Ta MOXKE OOCIyroBYBAaTHCS
Biutaneno. Moro excrutyarais Ta 06CTyroByBaHHs He HOTpiOHI ekimaxy Ha GopTy.

K-Chief 600 6a3yerbcs Ha cucremHiii TexHonorii Kongberg, ne koxxHa koH}iryparis
CyJlHa CTBOPIOETHCS 3 BUKOPUCTAHHAM CTaHIAPTHUX MOJYJIIB, 1[0 B3a€EMOJIIOThH Yepe3 MOABIIHI
pe3epBHI MPOLECHI MUHKU Ta Mepexi. CrucTeMy MOXKHA HaJIAIITOBYBATH JJISl BCIX BHIIB CYJIEH,
BKJIIOUAIOYM HA(pTOBI TaHKEpPH, CYXOBAHTa)XH1 CyJHA, KOHTEHHEpOBO3HW, cyqHa Tuily Ro-Ro,
pedprkepaTopH Ta iHII CyAHA CIEiaTbHOTO MPU3HAUYCHHS.

I'padiune mogaHHs TpoIIECiB 3MIHCHIOETHCS 3a JOIMOMOTOI0 1HAMBIAYaTbHUX €KPAHHUX
¢dopM, SKI HaJAIOTh ONEpaTopy JETKOUNTaHy iH(OpMAIIo PO KOXKHY MiJICUCTEMY Ta IpUIerie
obnmagHaHHsA. Burmsig mpoiiecy moka3zye B3a€MO3B'SI30K MDK OJIOKaMH Ta MpUiIagamu, sKi
BUKOPUCTOBYIOTBCSI JUIsSl YIPaBIiHHS BiIMOBIIHUM ImpouecoM. [l BigoOpakeHHS NpoLecy
BHKOPHUCTOBYETHCSA CTAaHIAPTHUN HAOIp CTaTUYHUX Ta JAUHAMIYHUX CcUMBONIB. [logambiie
CTIIOCTEPEXKEHHS 3a YCTAaHOBKAMHU Ta TMapamMeTpaMM Mpolecy MOXIHUBE Oe3rnoceperHbo 3 Oyab-
sxoro kiieHTa Ship@Web 3a nomomororo JiHii HaBiramii B BepxHiil naneni. [Ipore ynpasninHs
Onokamu Ta nmapamerpamu MoskimBe nuie 3 cucremu K-Chief 600.

HasBHICT BHIIIAIIB TIPOIIECY 3aJICKHUThH BiJ] KOHKPETHOI TIOCTABKM CHCTEMH. THIIOBUMHU
IpolecaMu € KepyBaHHsS BaHTa)XeM, KepyBaHHs 0anacToM Ta YNpPaBIIiHHS €JIEKTPOKUBICHHSM.
OcHoOBHI (DYHKIIIT CHCTEMHU BKJIFOYAIOTh:

— BigoOpakeHHs JKypHaTbOBaHMX JaHUX CyJHAa 3a JOMOMOrow iHTepdeicy
KOpHUCTyBaya, CX0¥KOT0 Ha TOM, 1110 BUKOpUCTOBY€EThCs B cuctemax K-Chief 600.

—  BinoOpaxenns mEemMocxeM mporieciB 3 cuctemu K-Chief 600.

—  BimoOpasxeHHs MOBHOI iCTOPIi TPUBOT, 3apeeCTPOBAHUX HA OOPTY CyaHA.

—  BigoGpakeHHs TpuUBOT, 3HaYEHB TETIB Ta ICTOPIi YePe3 CITUCKH.
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— Hapannsa BmacHukam / oreparopam 3arajJlbHOTO HOIJISAY Ha OCHOBHY iH(opMario
PO CY/IHO, IO JT03BOJISIE OTPUMATH Kpally MIATPUMKY 3 OOKY CyXO/I0ITy.

3acToCyBaHHS CyJHOBHX AaBTOMAaTH30BAHUX CHCTEM KOHTPOJIO Ta MOHITOPUHIY HaJlae
OaraTo nepesar, 3KpeMa:

— 30epexxenns ydacy Ta edextuBHIicTh: Cuctema K-Chief 600 nHamae omeparopam Ha
CYJIHI TOCTYN J0 BOXKJIUBUX JaHUX Ta KOHTPOJIIO B PEXKHMI PeabHOTO Yacy, 1o 30epirae yac ta
3abe3neuye eheKTUBHY pOOOTY CyJIHA.

— InTepdeiic xopuctyBaua CHUCTEMH pPO3pOOJIEHMI TAaKMM UYMHOM, IO OINEpPaTOpu
IIBUJKO 3BHKAIOTh JI0 HHOTO 1 MOXKYTb JIETKO 3[1HCHIOBATH MOHITOPHHI Ta KEPyBaHHS Pi3HUMHU
acIeKTaMu CYJHOBOT'O yCTAaTKyBaHHS.

— Cucrema HaJa€ MOXKJIMBOCTI CTBOPEHHS 3BITIB Ta aHaJi3y JaHUX, 110 KOPUCHO AJIS
BEJICHHS JKypHAJIiB, aHAJI3y poOOTH O0JIafHAHHS Ta IJIaHYBaHHS 00CITyrOBYBaHHS.

— MoaynpHa KOHCTPYKLIS CUCTEMH pPOOUTH I THYYKOIO Ta PO3LIMPIOBAHOIO, WIO
JI03BOJISIE A/IANITYBATH ii 10 KOHKPETHUX MOTPEO CyaHa.

[Ipore, MoOXxHa BHUIUIMTH HACTYINHI HOpoOJieMHu, L0 MIUIATaloTh PO3B’A3aHHIO Ta
BU3HAYAIOTh HANPSAMKHU MOAAIBIINX JOCTIIKEHb 1 YTOCKOHAJICHb!

— OpmuM 3 OCHOBHUX HEJOJNIKIB € BHCOKAa BapTICTh CHCTEMH, SKa MOXe OyTu
00MEXEHO JJOCTYITHOIO JUIS ACSIKHX OMEepaTOpiB.

— HeoOximHICTh MiATOTOBKH MEepCcoHANY: ¢(EeKTHBHE BUKOPHUCTAHHS CHCTEMH BHMAarae
HiATOTOBKHU ONEPATOPIB Ta IEPCOHATY CYAHA, 1110 MOKE TPUBAIUM Ta JOPOTUM IPOLIECOM.

—  3ayiexHICTh BiJ] €JIEKTPOHHUX CUCTEM: K 1y OyJb-SIKUX €JIEKTPOHHUX CHUCTEM, iICHY€
pU3HK 3001B 4X BIJIMOB, 1110 MOK€ BUMAraTl NE€BHUX 3allaCHUX YACTUH Ta TEXHIYHOI MIATPUMKH.

Bucnosku. B ninomy, cuctema K-Chief 600 € moTyXHUM 1HCTPYMEHTOM JJIsI KOHTPOJTIO
Ta MOHITOPUHTY Ha CyAHaXx, aje AJs ii e(eKTUBHOr0 BUKOPUCTAHHS CIIiJl BpaXOBYBaTH BUTPATH,
HaBYaHHS IMepcoHaly Ta Oe3nekoBi acmekTd. lIpore, MOXHAa BH3HAYMTH HACTYNHI HUIAXU
MOKPAIIEHHS CUCTEM MOHITOPUHTY: MiIBUILIEHHS JOCTYMHOCTI (PO3POOHUKHN MOXYTh PO3IJIIsAATH
MOYKJIMBOCTI 3MEHILIEHHS BUTPAT Ha CUCTEMY Ta 3pOOUTH ii OUIBII JOCTYIHOIO JJISi IIMPOKOTO
KOJIa OTIepaTopiB); 301IbIICHHS CTYIICHSI aBTOMATH3AIlil (PO3IIMPEHHS PYHKI[IOHATY ISl OLTBIIOT
aBTOMATH3allii MPOLIECiB KOHTPOJIIO Ta MOHITOPUHTY MOXKE CHPUATH MOKPALIECHHIO €()eKTUBHOCTI
Ta Oe3MeKu CyJAHOIUIABCTBA); HAJMIIMHICTh Ta KibepOesrneka (IOCTiHHE OHOBJIEHHS CHUCTEMU JJIS
HiBMIIEHHA ii HaJIHHOCTI Ta 3aXHUCTy BiA Ki0ep3arpo3 € KpUTHYHUM AaCHEKTOM MOJAJIbIIOro
BJIOCKOHAJICHHS).
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MOKJIMBOCTI BUKOPUCTAHHA ITYYHOI'O IHTEJIEKTY
HA MOPCBKUX CYJJHAX TA ¥ IIOPTAX

TI'opin B. O.
Xepconcvka oeparcasHa Mopcoka akademis
Hayxosuii kepisnux — k.e.n., ooy. Cmoeoa T. A.

Beryn. Buxopucrtanns texsosorii mrtyuHoro intenekty (II), cucrem wMopchkoi
HaBiramii Ta 0e3neku 3 MIATPUMKOIO IITYYHOI'O 1HTEJIEKTY PEBOJIIOLIIOHIZYE MOPCBHKY raiysb 1
HaJae Pi3HOMAaHITHI MepeBaru CyJAHOBUM eKimakaM. MoxiuBicTe Bukopuctanns LI Ta iforo
IHTerpaliss Ha MOPChKUX CYyJHAX 1y MOPTaxX € HEBLJ €MHOIO CKJIaJ0BOK YaCTHHOIO Cy4aCHOTO
MOpEIJIABCTBA, BIJIMBAE HA MPUUHATTS pIlIeHb MO0 OE3MeKH CyAHa Ta eKiMaxy, 3aXHCT
JOBKLJ1JI1, MOPCBHKI Ta OKeaHorpadiuHi JOCTIIKEHHS, 3al001raHHs M103pUI0i TISJIbHOCTI Y MOPI.

MeTor [NOCHIKEHHsS] € aHaji3 MOXXIUBOCTEH BHKOPUCTAHHS INTYYHOTO I1HTENIEKTY Y
CYJHOIUIABCTBI Ta (DYHKIIIOHYBaHHI MOPCHKHUX MOPTIB B yMOBax ¢ poBizaiii.

OcHoBHa yactuHa. [lITyyHuil iHTEIEKT MPOHU3YE HAIE MOBCAKACHHE XUTTSA. PoboTu
3aMIHIOIOTh JIIOAMHY Ha BHUPOOHUITBI, y cdepi 0OCIyroByBaHHsS, a CHCTEMHU UITYYHOIO
IHTENIEKTY, Y T.4. — CHCTEMHU KOMI'IOTEPHOTO 30py, € OCHOBHHMH CHCTEMaMH KepyBaHHS
pobotuzoBanumu cucremamu. LI no3Bossie mBuamIe, TouHiE Ta €QEKTUBHIIIE BECTU MOPCHKE
CIIOCTEPEKEHHS Ta MOHITOPUHT CBITOBHX OKE€aHiB 1 MOpiB. L[s TeXHOOTis MOKe BUSIBIISITH THUIIH,
pO3Mipu Ta pyX CyACH 3 OUIBIIOI TOYHICTIO, HDK TPAIWIIMHI METOIU CIOCTEPEKEHHS, SKi
MOKJIAal0ThC HA  PIBHOMIpHE  padioJoOKalliifHe TOKPUTTSA, II0 TMOKpamye Oe3neKy
CYITHOIUTaBCTBA B CKIQJHUX yMoBax (Mix dYac JIomry, TyMaHy TOIIO), JO3BOJIAIOYM Kparie
BUKOHYBaTH MOPCBHKI 3aKOHHM Ta MpaBWia, e(EeKTHBHO KOHTPOIIOBATH MiAO3pLTY MisSUIBHICTH -
TOPTIBIIIO JIFOIBMH, IMPATCTBO, €KOJIOTIYHI KaTacTpodu Ta HE3aKOHHHUI BIIIOB puoH [1].

CynaHa 3aBTpaIIHBOTO JHS SBISITUMYTh COO0I0 KOMIUJIEKCHI BY3JH, 3alIOBHEHI JaTYUKAMU
Ta TPUCTPOSAMH 300py JaHUX, MATHUMYTh IIHUPIIT MOXJIMWBOCTI MMIAKIIOYEHHS 3aBISKH
YIOCKOHAJIGHHIO CYMYTHHUKOBHX TexHousorid [2]. Komu cmpaBa 1OXOIUTh MO TPOEKTYBaHHS,
OyIiBHUIITBA 1 BUIIPOOYBAaHb CYJCH Ta X KOMIIOHEHTIB, XMapHI TEXHOJIOTii TaKOX MAaTHMYTh
Benuke 3HaueHHs. OJIHAaK, MOXKJIMBO, HAaWOIIbIN BaXKIMBI IMOTEHIIMHI PE3yJIbTaTH TOB's3aHi 3
BIUIMBOM CY/JHOIUIABCTBa Ha JOBKULISA. CyIHOIUIABCTBO € CaMUM €HEproeeKTUBHUM Ta
€KOHOMIYHUM BHJIOM TPAHCIIOPTY Y CBIiTi, ajie e MOTPiOHO BUPIMIUTH MPOOJIEMY BYTJIEIIEBOTO
cmimy. TexHomorii aBromaTu3ailii HagaJayTh MOMITHHIA IMO3UTUBHHUN BIUIMB HA PE3yIbTaTH
CTaJor0 PO3BUTKY Taiy3i. Hampukmanx, Oiuabin edeKTHBHI CYAHOIUIABHI MapIIpyTH, SKi
BUKOPHUCTOBYIOTh MEHIIE TainBa ab0 aabTePHATUBHUX JDKEPENl CHepTii, MOXKYTh MIHIMi3yBaTH
a00 HaBITh NOBHICTIO BUKJIIOYUTH BUKUIU BYTJIEIIO y TOBKULISL. BogHOUAC BHECEHHS MOMIMIIEHb
0 METOJIB Ta MapUIPyTiB TEPEeBE3eHb MOXYTh CKOPOTHTH KIJIBKICTh 3a0pyTHIOIOUYHX
TPAaHCTIOPTHUX 3aco0iB, HEOOXITHUX I TEPEeBE3CHHS BaHTAXIB MO NPHUOYTTI O MYHKTY
MpU3HAYEHHS — IIIe OIHA MOXKJIMBICTh JUISl TPAHCIIOPTHOTO cekTopa [3, 4].

CynnorutaBHa kommaniss  Wallenius-Wilhelmsen BukopucroBye 1 onmrumiszarii
MapHIpyTiB BaHTaXHUX cyaeH cuctemy «DeepSea Aly, sky [5]. Cucrema «DeepSea Al»
BUKOpUCTOBYE HOBITHI TexHosorii I, mo6 3pobutm Oinbm eheKTUBHOIWO poOOTy CyIHA.
«DeepSea Al» orpumye naHi 3 cy/iHa Ta 3a JOMOMOTOIO IITYYHOTO IHTENIEKTY CTBOPIOE TOUYHY
MOJIeTIb CyJHa B XMapi, SIka OHOBIIOETHCS B pEATbHOMY 4Yaci, 1100 TOYHO BIANOBIIATH CTaHy
CyJlHa Ta JAoroMaraTé e()eKTUBHO yIPABISATH 3aBISKH 1HIUBIIyAIbHO MPOKIAACHOMY KypCy AJIs
KOXXHOTO TPAHCIIOPTHOTO 3ac00y.

[Tnargpopma DeepSea BukopucTOBYeThCst Ha moHany 20 ¢uoTax cyleH 1 Hagae
MepPCOHATI30BaHl PEKOMEHAIlil MO0 IIBHIKOCTI Ta MapuIpyTy CyJHAa Ha OCHOBI Mojenein
IIMOOKOTO HABYAHHS, 3[JaTHUX IPOTHO3YBATH CIIOKHBAHHS CHEPril KOKHUM TEIJIOXOJIOM Y
Oyab-sIKHX yMoBax [6].

Hactynuwmii nmpuknan — ne 0e3miioTHUH, aBToHOMHMI TpuMapan Mayflower. Kommanis
IBM pa3zom i3 JOCHIAHMIBKOIO oOpradizamieto Promare mnpoBena mepiie BUIPOOyBalbHE
IJIaBaHHS aBTOHOMHOTO cynHa Mayflower. MeTolo aBTOHOMHOTO CyJHa OyJi0 HE KOMEpIliiiHe
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NepeBE3eHHs, a BIATBOPEHHS MapuIpyTy depe3 ATIaHTUKYy Ha udecTh 400-piuus 3HAMEHHUTOI
nonopoxi cynHa Mayflower, Ha sikomy y 1620 pomi mo ITiBHiyHOT AMepuku mpuOynu mepiii
AHMIIACHKI moceneHti [7].

ABroHomHe cyaHo Mayflower mnoOynoBaHo Hacammepel JUIi MOPCBKMX — Ta
oKeaHorpadiuHUX IocHipKeHb. € i iHIII chepr 3acToCyBaHHs OE3MUIOTHUX CYACH: HANIPUKIIA,
JUISE OYMINEHHS BOJ BiJ MJIACTUKY Ta IHIIUX BIAXOMIB. Y 3B'SI3KY 13 CHJIBHMM 3a0pyIHEHHSIM
OKeaHIB 1 MOpIB 1€ Jayke akTyainbHo. Ha Tpumapan Mayflower BUKOpHCTOBYBaBCS IPOTOTHUIL
cucreMu mtyyHoro iHrenekty Al Captain, 3aBasku AKiii MOXJIMBO 0e€3 ywacTi JIIOJUHU
NEPEeTHYTH ATIAHTHUYHUN OKeaH. Y pa3i HECHPaBHOCTEH y CHCTEMI 3aBJASIKU CYIyTHHKOBOMY
3B'SI3Ky MOXJIMBO JUCTAHIINHO ympaBiaTH cyaHoM. KpiM Toro, Ha CyAHI BCTaHOBJIEHA
crienianbHa cuctema Safety Manager, sika CaMOCTIHHO TepeBipsi€ KOXKHE PIIICHHS, SKE YXBaJIIO€
Al Captain, Ta oI1iHIOE, HACKUTHKH BOHO O€3MeYHe A7l CaMOoro CyJIHa, JitoJIel Ta iHIMX 00'€KTiB,
no nepedyBaoTh NoOAM3y. TakoX BaXXJIMBUM € Te, IO CYAHO MpaIlO€ BIAMNOBIIHO 110
MDKHapOJHUX MOPCHKHUX KOHBEHIIIH 1 paBUi Oe3MeKu.

BukopucTaHHs ITYYHOTO 1HTEIEKTY Ta CYIyTHUKOBUX TEXHOJIOTiIH B aBTOMAaTH30BAHOMY
MOPCBKOMY CIIOCTEPEKEHHI1 CHpOIIY€e IMPOLEC MOHITOPUHTY CyJI€H, HaJaloud JeTaJbHY
1H(}opMaIliio PO MICIE3HAXO/KEHHSI Cy/IHA, MBHUAKICTH 1 HAIPSIMOK, BUSIBJICHHS MOTEHIIHHUX
HeOe3nek (mWTopMy TOIIO), 3abe3nedye OUIbII €(PEeKTHBHUH 3B’S30K MK TEIUIOXOJIOM Ta
puOepeKHOIO BIAI010.

Kpim aBTOMaTH30BaHOIO MOPCHKOT'O CIIOCTEPEKEHHS, IITYYHHH 1HTENEKT 1 CYITyTHUKOBI
TEXHOJIOT11 TAKOXX MOXXHA BUKOPHUCTOBYBATH JIJII MOHITOPUHTY JOBKULIA - I 300py JAaHUX PO
TEMIEpaTypy OKeaHy, Tedili Ta piBHI 3a0pyJHEHHS, L0 CHPUATHME EKOJOTIYHiN Oe3merrl
wianetu. BukopucroByroun mnotyxHicTh I Ta cymyTHMKOBHX TEXHOJIOTiM, aBTOMAaTH30BaHI
CHUCTEMH MOPCBKOI'O CIIOCTEPEKEHHsSI MOXKYTh Ha/JaBaTH BENUKY KUIBKICTh 1H(opmarii, 1mod
JIOTIOMOT'TH 3a0€31eUnTH OE3MeKy BCIX CYJCH.

Hagiramiss cyneH € omuuMm 13 BaxkiauBux 3actocyBanb IIII B Mopcekiil ramysi.
BuxopucTtoBytoun HaBirauiiHi CUCTEMH Ha OCHOBI IITYYHOT'O 1HTEJIEKTY MOYKHA KOHTPOJIOBATU
CyIHa B pPEXHMI peaJlbHOTO yacy, 3a0e3Meuyloud TOYHINY HaBiramiro Ta IMO3UI[IOHYBaHHS.
CucreMu Ha OCHOBI IITYYHOTO IHTEJIEKTY TaKOX MOXHA BUKOPHCTOBYBATH JUIsl ONTHUMI3alil
MapuIpyTiB 1 3MEHILIEHHS CIIOKUBAHHSI MAJIHBA.

[Ipornosu Ha ocHosi LI 1o3BonuTh nepeadauynuTH Ta BUSBUTH NOTEHLIHHI poOIeMH 10
TOTO, SIK BOHU CTaHyTh cepiiozHumH. Lle MOkHAa BMKOPHMCTOBYBATH Ul HiABHUIIEHHA O€3MEKH
CyIeH 1 eKimaxy, a TakoX Juis 3HKeHHsS BuaatkiB. LI Takok BUKOPUCTOBYETHCS ISt
aBTOMaTH3allli MOBTOPIOBAaHMX 3aBJaHb 1 3MEHILIEHHS HABaHTa)KEHHS Ha WIEHIB ekimaxy. Lle
MOYKE BKJTFOUATH aBTOMATH3aLlil0 TAKUX 3aB/IaHb SK MEPEeBipKa CyJeH, TEXHIYHE 00CITyrOByBaHHS
CyJEeH 1 KepyBaHHs eKinaxeM. ABTOMaTH3allisd MOXe€ 3MEHLIMTH KUIBKICTh 4acy Ta 3YyCHIlb,
HEOOXITHUX Ui BUKOHAHHS LUX 3aBJaHb 1 IMIJBUIIWTH 3arajbHy e(QeKTHBHICTh. [HTerparis
MITYYHOTO 1HTEJIEKTY B MOPCHKY Tally3b PEBOJIOIIOHI3YE OTepallii Ta 3MIHIOE CTIOCiO yIpaBIiHHS
Cy/lHaMH, CUPHUATAME TIIiIBUIIECHHIO O€3MeKH, 3MEHIICHHIO BUTpPAT, aBTOMATH3allii IMPOIIECiB,
3pocTaHHI0 e(heKTUBHOCTI MOPCHKOT ramy3i [8].

Kommnanis «Fujitsu» mpo3BiTyBasia mpo pe3yjbTaTH CHUIBHOTO 3 O0EperoBOI OXOPOHOIO
SnonHii BuUNpoOyBaHHSA CHCTEMH JUIsI NPOTHO3YBaHHS 31TKHEHb CYJEH 13 BHMKOPHCTaHHIM
TEXHOJIOTIi mTy4yHoro iHtenekty [9]. TectyBaHHS cucTeMu poBOAMIOCS B TOKIHCEKOMY IIEHTPI
00CITyTOBYBaHHS pyXy CyJieH BaH, sKuii IpOIMoHy€e MOCIYyTH 3 MiATPUMKH HaBirailii BiIOBiTHO
710 KOHTPAKTY i3 6eperoBoto oxopoHoro AnoHii, 3 rpyans 2019 poxy go 6epesnst 2020 poxy.

Texnonoris «Fujitsu Human Centric Al Zinrai» BHUKOPUCTOBYBajlach IJisi BUSBIICHHS
HEBIAMOBITHOCTI BCTAHOBJICHUX MAapHIPYTiB PyXy CyIHaMH Ta NPOTHO3YBaHHS PalOHIB, Ne Y
TokiiichKil 3aTOLl 30CEPEIKEHO HANBHUIN PU3UKU 3ITKHEHBb. 3aCTOCOBYIOUM IO TEXHOJOTIIO
Fujitsu migrBepania, Mo BOHA MOXKE CIPHUATH 3arl00IraHHIO PU3MKAM Ta ITiIBUIICHHIO Oe3MeKn
MOPCBKOTO pyXy. 3arajgom OyJO BCTAHOBJICHO, II0 BUKOpHUcTaHHs TexHojorii «Fujitsu Human
Centric Al Zinrai» [103BOJISE CKOPOTUTH Yac BIAMPABKH OINEPAMIMHAM KOHTPOJIECPOM
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MIOTIEPEHKEHHS PO HEeOe3MeKy Ha CYIHO B CEpeIHbOMY NMPHOIM3HO HA JBI XBWJIMHU 3aBISKU
PaHHbOMY BUSIBJIEHHIO CYJIEH, SIKI CXWJIbHI 0 PU3HKY 31TKHEHHS.

BukopucranHs CymyTHUKOBUX 300pakeHb Ha oOcHOBI LI Takox 3abe3neuye OimbIn
e(eKTHUBHE CIIOCTEPEKEHHS 32 TOPTOBUMH OTEPALliSIMH.

OcHoBHa 0cOOJUBICTH POOOTH MOPCHKHUX MOPTIB — 1€ 037114 POLIECiB, ONepallii, JaHuX,
YMOB TOLIO, 5IKIi HeoOXinHO BpaxoByBatu. lloptu BukopuctoBytoth I 11 aBromarmzarii
CHUCTEM, ITOCUJIEHHS O€3eKH, ONTUMI3allli MapHIpyTy CyJIHA, yacy ioro ctosHku. KpiM nporo, 3a
nonomororo LI MoXHa TOUHO CHPOTHO3YBaTH PO3paxyHKOBUH yac mpuOyTTS cynHa. A 1e, B
CBOIO 4epry, OTIOMOTJIO O CKOPOTUTH BUTPATH, 3MEHIIUTH HIK{JTMBUI BIUITMB HAa HABKOJHUIIIHE
CepeIOBUILE Ta BUPILIMTU MPOOIEeMH JIOTICTUKH y nepeBaHTaxeHux noprax. LI nomomarae i 3
ONTHMI3aIli€l0 pOOOYOro yacy CHiBPOOITHHKIB, JO3BOJISIE CKOPOTUTH KIJIBKICTh MOMUIIOK 4Yepe3
JTIOACHKUH (PaKTOp Ta MiABUIIUTH €PEKTUBHICTh Ta HIBUAKICTH IXHBOI POOOTH.

VYupasninaa nopty Monpeans 3actocoBye I, sxuii momomarae BUMIPIOBaTH Ta
3MEHIIYBaTH BUKUAM Byriewio 3 cyaeH [10]. Bukopucrosyroun miatpopmy GSTS OCIANA Al,
MIPOEKT HAJa€ JaHli B peaJbHOMY dYaci Mpo MapuIpyT, IIBUAKICTH 1 MOJOXKEHHS CYyJEH, 10
npsAMyIoTh 10 Monpeans. Jlami JaHi aHami3yloOTbCS A OTPUMAHHS TOYHOI OIIHKH Yacy
npuOyTTS CyJHA Ta KOPUT'YBaHHS HOro MapHIpyTy BiANOBIJIHO /10 HAsBHOCTI NPUYAIIB y HOPTY
Moupeans. Lle m03Bosise CyqHaM ONTUMI3yBaTH IIBHJKICTh IUIABAHHS, IO 3MEHIIYE
CTMIOKMBAHHS TMaJMBa Ta BUKUAW MAPHUKOBUX Ta3iB, CKOPOUYE Yac CTOSHKH Ha SIKOpi Iepen
MIPUYAITIOBAHHSM 1 CIIPUS€ ONEPATUBHOMY IIAHYBaHHIO i ONTUMI3allii.

Anminictpauia noptiB Banencii (Valenciaport) Ta kommnanisa Nextport po3poOuiu HOBHiA
HII-incTpymeHT. IHcTpyMeHT 30upae naHi, skuMu kepye Valenciaport, 1 moeinye ix 3 iHIIUMU
JAHUMHU, SIK-OT CBATa B KpaiHni abo moronaa, mo0O NPOrHO3yBaTH IMOBEIIHKY HA3€MHOTO
TpaHcnopTy. Y moBiJoMJeHHI Valenciaport 3a3HauyaeTbcs, L0 CHUCTEMAa € KOHKYPEHTHOIO
[epeBarol K Juisi TepMIHAIIB, Kl Kpalle 3HATUMYTh poOoue HaBAaHTAXKEHHSA, TaKk 1 s
NEePEBI3HUKIB, SKI MATUMYTh MOXIIUBICTB Kpallle TUIaHyBaTu cBiid po3kmaz [11].

VY mopry Porrepmam € aBTOMAaTM30BaHWI TEpMiHAJ, MO BCHOMY MEPUMETPY SIKOTO
KypCYIOTh O€3MUIOTHI BaHTaXIBKH, IO TEPEBO3ATH KOHTEHHEpH Mik KpaHaMM. IX KOHTpOIOE
CreriayibHa CHCTeMa, ajlie y IUIaHyBaHHI IXHBOI poOOTH Oepe ydacTh Oarato sroaei. Takox
aBTOMAaTH30BaHUMH € KpaHH, L0 MEPeMIllyl0Th KOHTEHHEpH TepMIHAJIOM 1 BaHTakaTh IX Ha
BaHTaXiBKH. [IpryaiibHi KpaHU KepyroThes JTroapmMu [12].

Il ympaBise BaHTa)XKHUMH KpaHaMH Ta BaHTaXiBKaMu B mopTy TsaubiBins (Kutaif).
BinMiHHICT IILOTO TIOPTY BijA IHIIMX y TOMY, IO KEPIBHHUIITBY BJAAJOCS JOCATTH MPAKTHUIHO
HYJIbOBHUX BUKHIB Byriemto. [TaprHepcTBo 3 koMnaHiero Huawei nmpusBeno o TOro, 1o B NOpTy
OyJI0 BCTAaHOBJICHO CUCTeMy iHTerparii 5SG i3 cymyTHHKOBOK HaBiraiiero BeiDou. Bona moxe
KepyBaTH 76 KOHTEHHEpOBO3aMH 11i710/1000B0. Ha TepmiHani AMCTaHIIHO KEpOBaHI NMpHYaIbHI
KpaHH MiJHIMAIOTh KOHTEWHEPH 1 3aBaHTaXyIOTh MO OE3MUIOTHUX ENEeKTPUYHHX BAHTAKIBOK
(Intelligent Guided Vehicles). JTani BanTakiBku CltigyroTh 1Mo Hairarii BeiDou, mo mpairoe Ha
5G, 10 aBTOMATWYHMX CTaHIiil OJOKyBaHHS Ta pPO30JIOKYBaHHS, /¢ Ha HUX 3aBaHTAXYIOTh
KoHTelHepH. [ToTiM BOHH BiNpPaBIsSIOTECS HA KOHTEHHEpHUI Maiinanunk [12].

Hapemiri, cucremu, KepoBaHi INTYYHHM IHTEIEKTOM, MOXXYTh JIOTIOMOITH 3MEHIINTH
BUJIATKM, HAJAIOYHM JIaHI B pEaJbHOMY 4daci g onTuMizailii epeKTHBHOCTI orepartii.
ABTOMaTH3yIOUM BUCHAXKIIMBI 3aBJJaHHS Ta 30MPar0yy JaHi Ipo MPOIYKTUBHICTh Cy/I€H, CHCTEMH
[T MOXXyThb JOMIOMOITH OIlepaTOpaM BH3HAYUTH 00JACTi, SKi TOTPIOHO BAOCKOHAIUTH 1 BKUTH
3axO0/IiB 3317151 IX BUIPABJICHHSI.

Inrerpanis LI noB’s3aHa 3 pi3HOro poxay MmpodieMaMy TaKHUMHM, SIK JTOPOKHEYa 100
pO3pOOKM Ta TIATPUMKH, ICHY€E PH3UK KOMIpOMETarii JgaHuxX abo HenpaBUIHHOTO
BUKOPUCTAHHSA, €THIYHI mnpobiremu mono BuxkopuctaHHs IIII Ta cynmyTHHKOBUX cHcTeM
MOHITOPUHTY, OCKUTBKM BOHH MOXYTh BUKOPHUCTOBYBATHCH ISl TIOPYIICHHS! KOH(]iIEHIIIHOCTI
mrozeit 1 cyneH. Takox icHye psa mpoOseM, MoB’si3aHUX 3 HOro BIPOBAIKEHHSIM B MOPCBHKIN
HaBiraumii Ta 0e3meli, 1110 BUMarae BUCOKOTO PiBHS JIOBIPH MOPSKIB, TaK sIK OE3KOHTPOJILHUN 4n
HeeTH4HUH cnocid 3actocyBanHs LI craHOBIATH peanbHy HeOe3meKy A poOITHUKIB MOPCHKOT
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rany3i [13]: BTpata mpamiBHHKamMu poOOYMX MICIlb Yepe3 aBTOMATH3aIlil0 pPYTHHHUX
yIHEepPEeHKEH] PIIIEHHS CUCTEM Uepe3 BUKPUBIICHICTh TOYAaTKOBUX JIAHUX.

BucnoBku. BrpoBamxenns renepatuBHoro I B mopcekili ramysi mepeOyBae Ha
MOYATKOBIN CTajii, aje Mae BEIUYC3HHWA MOTEHIlial MO0 ONTHUMI3amii eKcIuTyararii ¢JioTy.
Texnonoris LI s omrumizamii pelicy, B mepily, d4epry 30Cepe/DKeHa Ha 3HUKEHHI
CIIOXKMBAHHS TAJIMBA CYHOM, IO MPU3BOAUTH 10 CKOpodeHHs BUKUAIB CO2 1 eKCIuTyaTamifHux
BUIATKIB.

OCKUIBKH CBIT B3a€MOIIOB’3aHUM 4epe3 r100alibHy TOPIiBIIO HA OCHOBI TPAHCHOPTHOI
rainysi, TO pO3BUTOK MOPCBHKOTO TPAHCHOPTY HPOJOBXKYBaTHMME 3pOCTaTH 13 HAPOIyBaHHIM
o0cAriB Mopcbkoi Toprieii. B Mopsix Ta okeaHax cHocTepiraTUMEThCSl 3HAYyHE 301IbILIEHHS
Tpaiky, pU3HK MOPCHKHX aBapiii Ta I1HIMJEHTIB, CIPUUYMHEHHUX JIOJCHKUMHU MOMUIKAMH
30€pex)eThCs, MO0 MPUBOJAUTUME 0 OUIBIIMX BiAIMIKOIYBaHb MOPCHKOI BIAMOBITATBHOCTI Ta
3HaYHUX EKOJIOTIYHHUX 1poOieM. DakTUUHO 1€ CIOHyKae KOMIaHIi 1HBECTYBaTU B
aBTOMaTH3allilo, niaKpimieny Texnosorismu 1l 1 MamMHHOTO HaBYaHHS K HaWKpalle pillieHHs
JUIS TABUIICHHS HPOJYKTHUBHOCTI, €(EKTUBHOCTI Ta O€3MEeKH MUISIXOM YCYHEHHS JIIOJCHKUX
MOMMJIOK.

Tum camum, notenuian Il Ta CymyTHUKOBUX CHCTEM MOHITOPUHIY B MOPCBKIN ramy3i
He3anepeuHuil. Cuctemu, KepoBaHI LITYYHUM I1HTEIEKTOM, MOXYTb 3a0e3MeuuTH OiIbILy
TOYHICT 1 IBU/IINHN Yac BIATYKY, IO IPU3BOAMTS /10 MOKPALCHHS Oe3MeKH Ha MOpi.

HesBaxkatoun Ha mnpoOieMu, MOB’s3aHI 3 BUKOPUCTAHHSAM IITYYHOIO I1HTEJIEKTY B
MopchKilt HaBirauii Ta Oesmeui, LI BigkpuBae HHM3KY BaXJIMBUX MOxJuBocTeill. Cuctemu 3
HIATPUMKOIO IITYYHOI'O 1HTEJNEKTY MOXKYTh HaJlaBaTH MOpSKaM JOIOMOTY B peajbHOMY 4Yaci,
JIO3BOJISIFOUM iM IpUiMaTH OUTbLI OOIPYHTOBAHI PILIEHHS Ta 3MEHIIYBaTH pU3MK aBapiid. Kpim
TOTO, IITYYHUH 1HTEJIEKT MOKHA BUKOPHCTOBYBATH JIJISl 3SMEHILICHHSI HABAHTA)KEHHSI HA MOPSIKIB 1
MiBUIICHHS e(DeKTHBHOCTI OTepartiil.

OTxe, MOpChKa rajgy3b MOXKe 3a0e3meynuTH Oe3nmedyHe Ta BIAMOBITATIbHE BHUKOPUCTAHHS
IITYYHOTO IHTEJIEKTY OJHOYACHO MAaKCUMI3yl0uM HOro MOTeHIiiHI nepeBaru. Po3poOku moBHHHI
OyTu cHpsMOBaH1 Ha IHTETPYBaHHS CHUCTEM aBTOMAaTH3allli 1 IITy4YHOTO 1HTENEKTY 13 JIIOJUHOIO,
TOOTO CTAaTH «IPyromM», a He BOPOTOM y CIIJIbHIN CIIpaBi.
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SHIP POWER PLANTS AND RESOURCE-SAVING TECHNOLOGIES
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Introduction. While the maritime industry marches through the era of strict
environmental regulations and increasing fuel costs, shipping companies and organizations are
trying to spend considerable amount of resources to search for viable alternative green ship
technologies. The reason of the latest research works is not only to help in successfully powering
the ships but also in satisfying the growing demands of environmental protection norms and
standards.

In a recent issue of the Horizon, Lloyd’s Register devoted a number of projects which
involved ships successfully using wind power in the nearest future. Leading experts believe that
if the wind power is utilized in the right way, then fuel savings of up to 50% are possible. Test
results confirmed this concept, especially if this occurred on the windy routes. A great number of
projects are under development throughout the world to understand the benefits of wind power
for the further evolution of shipping industry. I want to mention below some of the major green
ship concepts and technologies which are expected to produce favorable and crucial results to the
shipping industry.

Main Part. Nowadays ship power plants and resource-saving technologies are a very
relevant and advanced topic. Among them Controllable Pitch Propeller (CPP) system is
considered to be one of the advanced technologies. (Fig. 1).

Let’s have a look at Wairtsild's Controllable Pitch Propeller, a customizable
hydrodynamic design suitable for various vessel types and engine configurations. This CPP can
offer ship owners and operators numerous benefits. First of all it enhances maneuverability,
dynamic positioning and onboard comfort while improving overall efficiency and reducing fuel
costs. The propellers are installed to specific vessel types, utilizing Computational Fluid
Dynamics (CFD) methods to increase propulsive efficiency, reduce noise emissions, and achieve
fuel savings nearly up to 4%. Wartsild's propellers also support the use of environmentally
friendly lubricants and strictly correspond to IMO regulations.

Picture 1 — Controllable Pitch Propeller (CPP) systems

The WCP propeller system is the ideal choice for diesel-mechanic propulsion with both medium-
speed and low-speed diesel engines. By integrating a suitable gearbox and Power Take Off/In,
the WCP propeller system can be transformed into a hybrid propulsion system that enables:

e High operational efficiency and flexibility

e A power boost mode

e Emergency propulsion power [1]

Additionally, Wirtsild offers add-on solutions like the EnergoProFin and EnergoPac to
further boost propulsive efficiency. The Wirtsild EcoControl, in combination with Wiértsila four-
stroke engines, can optimize fuel consumption and offer cruise control functionality. Installation
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and further maintenance of the Controllable Pitch Propeller are streamlined, ensuring trouble-
free operation and high uptime.

WindWings technology is also a great modern technology that will definitely reduce
emissions and save on fuel. About 90% of all world's goods, including everything from soybeans
to sneakers, are transported by sea. Tens of thousands of ships are used to get these goods to
global markets. They account for an estimated 3% of the world's carbon emissions each year, a
figure that increases Japan's annual emissions. If it left unchecked, the shipping industry's
greenhouse gas emissions are expected to grow 50% by 2050.

It should be mentioned that over a century the Age of Sail gave a way to coal- and oil-
burning ships. So the climate change concerns have a new look at an old technology, that could
once again harness wind to propel commercial cargo vessels — and this time with the goal of
reducing greenhouse gas emissions. Try to imagine what Boeing 747 wings look like with
movable flaps, which are set vertically on a ship's deck. The vessel can cruise under minimum
power from its giant engine. At the same time computerized sensors adjust the fiberglass wings
to take advantage of the wind's speed and direction. This wind-assisted propulsion saves a
substantial amount of fuel and reduces the carbon fumes from the ship's stack. Many outstanding
experts think the idea has the potential to navigate the notoriously dirty shipping industry
towards a greener future.

Renewed interest in windships started to gain steam in the early 2010" and today there
are more than 30 large commercial ships using one of s number of such technologies. Shipping
giants such as MAERSK and NYK are already experimenting with such systems. As many as 20
more are expected in the months ahead. So far, they are mostly “testbeds” to see if the concept is
commercially viable. [2]

Another advanced technology — the skysail technology uses towing kites to move the ship
forward, at the same time trying to reduce the load on the engine and lower fuel consumption.
This innovative use of wind energy has been implemented on several types of cargo vessels with
successful results. The kite ship or the skysail technology has been proved to reduce fuel
consumption of ships when the kite is used in strong winds. Aghina Marina — the largest bulk
carrier ship using skysail technology and Belunga Skysail are some examples where the kite
technology has been used successfully. [3]

Conclusions. As a result, I can confidently say that modern marine technologies are
constantly evolving, as people realize the importance and efficiency of their usage. At the same
time people are looking for more efficient and sustainable solutions for maritime transport that
help to reduce emissions and environmental impact. And some of the most famous ship concepts
which use or plan to harness wind energy as propulsion power for ships prove seriously this
theory.

In my opinion, the resource-saving technologies should be developed for further reducing
emissions of harmful substances in sea waters and the atmosphere, for preserving the marine
environment, marine flora and fauna. In addition, they will reduce dependence on volatile oil
prices and contribute to a more sustainable and cost-effective maritime transport, which is
essential to our global economy, meeting the needs of our society.
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ELECTRONIC CHARTS: BENEFITS AND LIMITATIONS

Yermolenko M. L.
Kherson State Maritime Academy
Supervisor — Associate Professor T. Pindosova

Introduction. ECDIS formally stands for Electronic Chart Display and Information
System, offering digital charts and navigational information so that seafarers can plan their
routes much better and monitor where they are going. ECDIS includes Electronic Navigational
Charts (ENC) and integrates position information from the Global Positioning System (GPS),
and other navigational sensors, such as radar, fathometer and automatic identification systems
(AIS).

ECDIS also includes and shows information contained in other nautical publications such
as Tide Tables and Sailing Directions and additional marine data such as radar information,
weather, ice conditions and automatic vessel identification.

A majority of merchant vessels, tankers, passenger ships, and big yachts use electronic
chart display and information systems (ECDISs). According to SOLAS requirements such types
of ships should use ECDIS as an imperative mean of navigation [1; 4].

The purpose of the article is to study benefits and limitations of electronic charts and to
find out which type of chart is more user friendly for navigation.

Basic part. There are two types of electronic charts: raster navigational charts (RNC) and
electronic navigational charts (ENC). Navigators use RNCs since they are precise replicas of the
paper charts.

Originally scanned from paper charts into an electronic format, RNC (Pic. 1) is a digital
image. The electronic chart is enhanced with geographic references, enabling real-time refresh
and facilitating the identification and analysis of chart data by seafarers. Using raster chart
display systems, raster charts are integrated with global positioning system data.
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For seamen who prefer using paper nautical charts, raster charts may be more user-
friendly due to their similar layout and usage style. In order to guarantee that the chart
information is current and trustworthy for mariners, free weekly notification to mariner updates
is offered.

In certain situations, such as when electronic navigational charts (ENCs) are not yet
available, raster nautical charts (RNCs) offer a safe and dependable primary navigation
alternative. However, RNCs are subject to individual Port and Flag State permission. Large-scale
raster charts can be useful in locating crucial data that may occasionally be difficult to find in
ENCs, such as berth names and dredging depths [2].
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When compared to vector charts, raster charts do have certain drawbacks. Limited alert
and warning capability is possible with RNC mode operation, in contrast to ENC mode operation
on an ECDIS. Since photos are digitally scanned, the resolution is limited. When zoomed in,
vector charts can display more detailed information. In this sense, the functionality of raster
charts is limited. Compared to ENCs, RNCs' overall usefulness is less reliable. Some aspects of
an ENC may be disabled while in use to provide a less cluttered display. Once more, raster charts
have limited utility. Raster charts sometimes have text that is illegible or upside-down. In vector
charts, text is always readable and shown correctly.

If data is available, one must use vector charts or Electronic Navigation Charts (ENCs)
(Pic. 2). A vector chart is just an informational database's representation. Along with numerous
noteworthy additions, all the data that can be found on a raster chart is also included here. It is
better to use vector charts rather than raster charts. But in some places, crews are forced to use
raster charts instead of vector charts as long as SOLAS regulations are followed [4].
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Pic. 2 — Electronic Navigational Chart

An ENC resembles a paper chart in appearance but has slightly more information than an
RNC. On an ENC, different objects have different attributes. For instance, by clicking on a
lighthouse or vessel, you can learn more about that particular object. It is advised that ships with
ECDIS use ENCs for operation. Since no electronic system is 100% reliable, it is always
necessary to use a backup ECDIS that runs on a separate power source or to have current paper
nautical charts that outline the entire course of the journey [3].

On a vector chart, the attributes of each object or feature are different. Users may receive
more information from these attributes than from a raster chart. For instance, by clicking on an
icon of a lighthouse, one can view the lighthouse's attributes.

The S-57 data standard is followed in the collection and organization of data for vector
charts. Security protocols for vector chart data are described in detail in a second data
authentication and protection standard, S-63. Government agencies generated the data for these
charts by adhering to IHO ENC product specifications. It is not appropriate to use vector chart
data created by companies that do not adhere to these guidelines [4].

Users can do much more with vector charts. There may be situations where one feature is
interesting, but the view is cluttered by other nearby features. The features that are obscuring the
view can be disabled by the user. You can also disable text.

Since a vector chart is a graphic representation of a database, there are far fewer
restrictions. To obtain more detail, you can enlarge a section. Zooming out is another option,
particularly for getting a better look ahead. Because raster charts have limited functionality, it
becomes difficult to view the route ahead of time. Users can view the approaching path much
more easily with vector charts.
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Due to the increased amount of data available, ENCs are well suited for use with alarms
and warnings to notify crews of danger in the ship's path. Vector chart feature positions are based
on the World Geodetic System 1984 Datum. This system is position compatible with the global
navigation satellite system (GNSS) [2].

Inference. Due to research provided we found out that ECDIS has vector and raster
charts. They are different and have their own pros and cons, so they perfectly complement
themselves on the bridge and help navigators ensure a safe and quick passage.

An ECDIS's vector and raster charts need to be updated often in order for it to read
supplied data and operate properly, as well as to guarantee that the most recent data is available
for marine navigation.

We found out such benefits of RNC: high productivity of scanning technology for
obtaining raster charts, which practically does not involve manual work; cheapness, ease of
production in comparison with vector charts; colors and symbols are familiar to users; accuracy
and reliability corresponding to paper charts.

Benefits of ENC: the vector chart file is smaller than the raster map file; the vector chart
data is more informative; storing information of vector charts in the form of records
characterizing objects allows the seafarers to highlight these objects on the screen (for example,
a dangerous isobath), organize automatic signaling about situations that require the attention of
the navigator, receiving information about objects by cursor pointing etc.; storing vector charts in
layers allows the seafarers to adapt graphic charts to the features and conditions of navigation;
the software makes it possible to display the chart at different scales, with different orientations,
to display neighboring charts without stacks from districts, to place additional layers of
information on the chart, etc.

We found out such limitations of the RNC charts: large volume of files; limited changes,
loss of quality when scaling. Among the limitations of vector charts (ENC) we can name their
high prices.

As vector charts are a graphical depiction of a database and have far fewer limitations, they
are therefore easier to use. The seaman has the ability to enlarge and obtain more precise details.
It does not, however, imply that the raster chart is inferior. Depending on the circumstances, a
seaman will require a different kind of nautical chart. Raster charts are a great supplementary
source of chart data, though they do have certain drawbacks. When used in conjunction with
vector charts, they can aid mariners in safe navigation.
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CYYACHUH CTAH MOPCbKHUX BAHTAKOIIEPEBE3EHb YKPAIHM:
MNPOBJIEMMU TA IEPCIIEKTUBH

Kosmoniwk O. O.
Xepconcokutl HaYioHAbHUL MEXHIYHUL YHIgepcumem
Hayxosuii kepienux — k.e.n., ooy. Tumuenxo H. M.

Bropruenns pocii B YkpaiHy, 110 TpUBa€ BXKe MOHAJ MIBTOpa poky (a GakTuyHo 9 pokis),
€ Tparedi€ro 3 JAICKOCSHKHUMH €KOHOMIYHUMU HACIAKaMHU JUIsl BCIX raiy3ed ekoHomiku. He €
BUKJIIOYEHHAM 1 BoJHUI TpaHcnopT. [loTpebu Ykpainu y BiJHOBJIECHHI Ta pEKOHCTPYKLIi ramy3i
BaHTAKOIIEPEBE3CHD BOJHUM TPAHCIIOPTOM IPUTOJIOMIITYIOTb.

Ho 24 motoro 2022 poky YkpaiHa Oyjia akKTUBHOIO MOPCBKOIO JIE€pKaBOI0 HA PUHKY
MepeBe3eHbh MOPCHKHM TPAHCIIOPTOM SIK HAWJAaBHINIMM Ta HAWIEPCIEKTUBHIIIAM BHIOM
TPAHCHOPTY Ul NEpEeMIIlEeHHS BaHTaXy, SKUA 1 B HAlll 4yac HE BTPATHB aKTyaJbHOCTI, IO
MIATBEP/KYETHCS  BIJICOTKOBUM  CITIBBIJIHOIIEHHSM  30BHIIIHBOTOPIOBEIBHUX  BaHTAXO-
nepeBe3eHb 3a BUaaMu Tpancnopry y 2022 poui (puc. 1) [1].
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Puc. 1 — BizicoTkoBa KiJIbKiCTh 30BHIITHLOTOPTIBEILHUX CBITOBUX
BaHTAKOTIEPEBE3CHb 332 BUAAMHU TpaHCTopTy, 2022 pik

AmHani3 Ta cucTeMaTH3allisi HayKOBHUX JDKEpes JOBENH, 0 OCHOBHUMH (pakTopamu, sKi
BIUTMBAIOTh Ha PO3BUTOK MOPCBHKOI TPAHCHOPTHOI Taiy3i €: eKOHOMIi4YHi (JIOTICTHYHI MPOIECH,
pICT IIiH HA MAJMBO Ta 1H.), TeXHIYHI (30UTbIIEHHS MICTKOCTI Ta BaHTaXKOMiAHOMHOCTI CYJIEH,
aBTOMaTH3aliss Ta mHMQpoBi3almist MpoIeciB), MPOCTOPOBi (3MIHM MapUIPYTHUX Ta TOPTOBHX
MOXIJIUBOCTEH, MUTHUX BHMOT Ta iH.) TOIIO. Bci BOHM Ge3mocepeiHbO BILIMBAIOTH Ha SKICTh Ta
MEPCIIEKTUBHICTD PO3BUTKY TPAHCIIOPTYBAHHS TOBapiB B MOPCHKIN ramy3i. Y 3B’sI3Ky 3 THM, IO
JTaHuil croci®é mepeBe3eHb J103BOJISIE JOCTABUTH BaHTaXI y BENUKIM KUTBKOCTI 3 HHU3BKOIO
COOIBapTICTIO TMEPEBE3CHHS, TAKUM UYWHOM IIOBHICTIO 3aJ0BOJBHHBINKA TOTPeOM KOMMaHii
PO3IOPSITHUKIB BaHTaXy, L€ 1 CTANIO0 MPUYMHOIO TOTO, IO JAHWK BUJ NMEPEBE3CHb € HAaHOIIbII
BUTIJHAM Ta TIEPCIIEKTUBHUM Y CBITI.

JlocmiKeHHsT Ta aHalli3 Cy4YacHOTO CTaHy MOPCHKHX II€pEeBEe3eHb YKpaiHH B yMOBax
BICPKOBOIO  CTaHy 1  BHSBIEHHS  MOpobjeM Ta  NEpCHeKTHB  (QYHKI[IOHYBaHHS
MOPETOCIOAAPCHKOTO0 KOMITIEKCY B HAIllill IepKaBi 3 METOIO IMOUIYKY aTbTePHATUBHUX IUIAXIB
EKCIOPTY Ta IMIOPTY MPOIYKIIi.

HesBakaroun Ha 3Ha4YHI HANpPALIOBAaHHS JOCIIIHUKIB, BUIIE3a3HAUYCHE MUTAHHS BU3UBAE
rapsiy JUCKYyCi€l0 MK HAyKOBLSIMH B YMOBAX Cy4aCHOTO €KOHOMIYHOTO PO3BHUTKY CBITy. Tak,
CBOi JOCIHI/DKCHHS TPO MEPCIEKTUBH PO3BHUTKY Tally3l MOPCBHKHX II€PEBE3EHb PO3IIIAAATIH
BITYM3HSHI BYEHI 1 mpakTuku, cepeq Hux Jlatkina C. A., laiiBanoBuu H. B., I'ypenko A. B.,
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Pizanuenko 1. ., [IpumauoB H. T., Tumuenxko H. M. ta in. i gocmimxeHHs OXOILTIOBAIN
IOUTAaHHS 30UIbLICHHS OOCSTIB MOPCBKHX I€pPEBE3€Hb Ta IOUIYKY IMEPCIEeKTUB PO3BHUTKY 1
YIOCKOHAJIEHHSI MOPCHKOT TaIy3i.

CporojieHHsI MOPCBKUX TepeBe3eHb YKpaiHU € JOCUTh CKJIAJHUM, a MOJEKyAU HaBiTh
HEMOXJIMBUM. Yepe3 TOBHOMAcHITaOHE BTOPTHEHHS KpaiHM arpecopa Ha Hally TEPUTOPIO
BifOynacs pyiHauis noproBoi iHpacTpykTypu. Yeped wmi monii Hakazom MiHicTepcTBa
iH(ppacTpykTypu Ykpainu BiJ 28 kBiTHS 2022 poky Ne 256 «IIpo 3akpUTTS MOPCHKUX MOPTIBY,
3apeecTpoBaHMM B MiHictepcTBi roctuiii Ykpainu 29 xsitHs 2022 poky 3a Ne 470/37806,
3aKpUTO MOpChKI moptu bepasHcbk, Mapiynonb, CkaloBCcbK, XepcoH — 3 JHA HaOpaHHs
YUHHOCTI HAKa30M 1 IO BiJIHOBJIEHHS KOHTPOJIO HaJ 3a3HAU€HUMHM MOPChKMMHU noprtamiu. [Ipo
CUTyaIlito, sika ckianacsi Oysio AoBeaeHO iHdopmallito 10 opraHizamiii uieHiB MixHapoaHOT
MopcbKoi oprasizaiii. [2, 3]. A B nopanbimoMy uepe3 3abnokoBaHi YopHe Ta A30BCbKE MODA,
pyHHaLi0 MopToBoi 1H(PACTPYKTYpH MIBJACHHUX PETIOHIB, MOPYLIEHHS yMOB CTaMOYyJIbCbKOI
yroju, HaBiTh YaCTKOBA MOXKJIMBICTb MOPCBKUX I€peBe3eHb Oyna 3a0iokoBaHa. [7106ambHOIO
npoOJIeMOI0 Taly3i TaKOX CTal0 HEJTOOTPUMAaHHS BEIMKOI YaCTHHH E€KOHOMIYHHMX pecypciB
VkpaiHu y pe3yibTaTi 4YacTKOBOi BTpaTH poOOTH YKPAiHCBKUX MOPSKIB 3aliiHUX Y
MDKHapOJAHUX peicax (ajke IX KUIbKICTh 3a JaHMMH MDKHApOAHOI HajlaTh CyJHOILJIaBCTBA
ckiaaae 6mu3bko 4,5 %, Ta Ha JaHMid yac ckopouyeTbes) [4].

3rinno 3 onmpwnoaHeHumu ganumMu OOH, ekonomika Ykpainu y 2022 poril Mae BTpaTy
IPOMMCIIOBOT Ta €KOHOMIYHOi iH(pacTpykTypu 29,1 % [5]. YkpaiHCbki * MOPCBHKI HOPTH
npotsarom 2022 poky ckopoTuiu oOir BaHTaxiB Ha 61,4 % mopiBHIOMOUM 3 monepeanim 2021
pokoM [6]. ITonpu TpyaHoLI B KpaiHi 3a pik Jii 3epHOBOI yrojau 3 junHs 2022 poky no 17 aunzs
2023 poky 3 YKpaiHu €KCIOPTOBaHO 33 MJIH. TOH 3€PHOBHX, II€ JAJIO MOXKJIUBICTh BPSATYBaTH
1HIII KpaiHu BiJ fedinuTty, a YKpaiHni npuHecao 22 MIIH J10J1apiB.

[HoTpebu pocTyTh 1 MOCTYIOBO II0OadbHA MpoOIeMa BHUPILIYETHCA ILISXOM IOLIYKY
albTepHAaTHB. bi3HeCy 3HOB CTae BHUTIIHO BHUBO3UTH 3epHO YopHMM MopeM. 3HaiieHO
albTEpHATUBHUM LUISIX B CEPHHI MOTOYHOTO POKYy. YKpaiHa 3alporloHyBajla HOBHMM HUIAX
BaHTAXKOIMIEPEBE3EHb B3JIOBX cXigHoro Oepera YopHoro mops [7]. Llum nuisixoMm Ha pUHKH
Adpuku 1 Azii 3a1licHeHO nepeBe3eHHs BaHTaxy 0sn3bko 100 cyHamu.

[IpoananizyBaBIIM MaTepiald CTOCOBHO pPO3IVISIHYTOI MPOOJEMaTUKU Te3, MOKHA
3pOOUTH BUCHOBKH: Ui €(PEKTHBHOTO PO3BUTKY HOBOTO TOPTOBOTO MHUISAXY, IO CHPHUSTHME
MIOCTYTIOBOMY BiJIHOBJIEHHIO MOPCBHKHX BaHTa)XOIEpEeBE3eHb, HEOOXiJHA peaji3allisi TaKux
3aXO/IiB:

1. 3axuct nopToBoi iHGPACTPYKTYpH;

2. Araka 30poifHUX cHJl YKpaiHH IO pociiicbkoMy (IIoTy;

3. BBemeHHs cTpaxoBHUMH KOMIIaHissMH NO-Claim-0oHycCiB, 1m0 acTh MOXKIIUBICTH
3HHU3HUTH CTaBKy ¢paxrty Ha 1,8%);

4. 3amyck 3a y4acTi IHBECTOPIB IIBUIKOTO OHOBJICHHS iHPPACTPYKTYPH TIOPTIiB;

5. Peamizamis nep:kaBHOTO cTpaxoBOoro (GoHIy (aHOHC CTBOpeHHs qaHOro (hoHay OyB
ONpWIIOTHEHHH B cepitHi 2023 poky).

OTxe, OCHOBHUMHU 3aBJIaHHSIMH Y KpaiHH B TIOBOEHHUH Yac € 30UIBIICHHS CIIPOMOYKHOCTI
TUX JIOTICTUYHHUX MUIIXIB MOPCBHKHX BaHTA)KONEPEBE3€Hb, SKI 3aUINAIOTHCS EKOHOMIUHO
OOTPYHTOBAaHMMH Ta BHUTIJHUMH Yy TOPIBHSHHI 3 JIOTICTUKOW iHIMX Kpain [8]. [lepcniekTuBu
MDKHApPOJHUX 1HBECTHUIIIN aayTh MOIITOBX JI0 MPUIIBUIIICHHS BiIHOBICHHS 1H(PACTPYKTYpH
Ta peaizallii HaJTaroHKCHHS MOPCHKUX MEPEBE3CHb.
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THE IMPORTANCE OF BEING COMPETENT AND RESPONSIBLE ON BOARD

Kucher D. S.
Kherson State Maritime Academy
Scientific supervisor — Lyashenko U. I., candidate of science

Introduction. Increasing awareness on the impact level of professional competency on
the future career promotion has grown a considerable interest among future seafarers. Labor
market offers a big variety of positions with a wide range of salary: from low-paid to well-paid.
This creates many opportunities and a lot of challenges. Though many challenges brought about
by labor market request are universal it will depend on future professionals which way they will
choose to be successful. However, many of them have misunderstanding in the sphere that
professional competency includes. Having highly perfected theoretical knowledge doesn’t mean
having a good position and, correspondingly, having good experience doesn’t mean being a
competent person. The aim of the article is to investigate the importance of being competent and
responsible on board.

Main body. In scientific and pedagogical literature [1] to indicate the professionalism of
a specialist, the term "professional competency™ is used, which is interpreted by Ukrainian
scientists [2] as a result-activity characteristic of a specialist’s personality, which allows him/her
to set and effectively solve professional tasks and problems of various levels of complexity in
both typical and non-standard professional situations, to make decisions independently and bear
responsibility for their consequences [3, p. 23].

The degree of formation of a person's professional competency, as stated in the State
normative documents, is determined by his/her educational and qualification level, the presence
of professional knowledge, abilities, skills and work experience in the specialty [4].

Drawing on the concept of professional competency its importance and necessity on
board a vessel should be investigated. For example, while performing his/her responsibilities
electrical engineer has to make a round checking all electrical equipment concerning safety of
the ship and the crew (fire alarm detectors, free fall lifeboats, etc.) once a week. Then, together
with an engineer he/she checks EDG (emergency diesel generator) for proper operation. After
this, all batteries, accumulators acidity should be checked.

Again, together with an engineer the operational conditions of all the wells for flooding
should be inspected. Further, an electrical engineer examines all navigational equipment for its
condition. After thorough examination of all the machinery and electrical equipment photo
fixation must be provided. And photo fixation frequency depends on the company requirements.

To inspect all mentioned above appropriately electrical engineer should have not only
both theoretical knowledge and practical skills but also he/she must be responsible enough
avoiding neglecting his/her duties. Some facts of neglecting one’s duties should be illustrated to
prove the necessity of being responsible:

1. In 2008 European Endeavour was turning while leaving port when she experienced a
“brownout” (a partial loss of electrical power) and loss of her starboard main engines [5].
The bridge team were unaware that the port control system was now applying a pitch
command via the back-up control system, and that consequently they needed to use the
back-up controls [5]. As it can be observed the crewmembers were not competent enough to
cooperate.

2. During discharging of metal one piece fell down on the aluminum gangway (the size of this
metal piece was like a loaf of bread and weight was approximately 15 kg). After a damage
in the gangway ship officers asked port welding team to repair it. But before the fixation a
group of engineers and the master went to examine the damage. One of the engineers was
not wearing PPE (boots), he slept on the wet platform and broke his two fingers. From this
example one can find out that neglecting personal safety (other words irresponsibility
concerning personal safety) can result in serious injuries.
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3.  While changing the piston when all the harness had been removed and ladder wasn’t fixed
the responsible person fell down from the height of 4 meters. It means that it was violation
of safety rules and the person who works on high must wear a fixing belt. As it can be
noticed the violation of rules (personal irresponsibility and incompetence) may be the death
of the violator.

4. When repairing a part of mechanism a collar flew away into engineer’s eye and video
camera shot it. After investigating the record | was clear that the engineer wore PPE and
followed all safety rules (such accidents can also happen but he should be more attentive
working with small parts).

5. While changing fuel oil the crewmembers made a mistake: they didn’t close the valves
tightly and fuel oil licked into diesel tank. It’s the clear example of the incompetent actions
of crewmembers that resulted in serious consequences for the ship and the crew.

6. The pumps are often broken due to glands. As a rule they are damaged and it leads to the
pump burning out because the gland doesn’t provide cooling. Water may still leak through
the gland and it means that the pump is damaged and everything should be changed.
Speaking about this problem it should be mentioned that it is the responsibility of an
engineer to check everything according to the schedule and if there is a problem — eliminate
it in no time.

7. There are two dangerous zones with pirates: the Persian gulf and Singapore. Piracy attacks
there were long ago but sometimes they happen. It is more difficult for pirates to attack
because the vessels take a guard when entering the ports where is the risk of it: 30 miles
before the port 3 or 4 guards board the vessel. It happens when the cargo is very valuable
but when there is insurance on the cargo masters don’t ask for guards. This is also an
example of the irresponsibility of the masters and, sometimes, ship owners.

The observation of the examples above doesn’t show everything and, of course such
situations like bad weather conditions and machinery failures can occur. But if weather
conditions influence or become a cause of serious vessel damage and result in crewmembers
injuries isn’t it a human irresponsibility or incompetence? All the ships are constructed to
withstand bad weather conditions, rough seas and they have various systems for tracking their
safe routes. Hence, it’s “human” factor which contains irresponsibility and incompetence.

If it is machinery failure how can it happen without proper machinery operation or regular
maintenance? The investigations of many marine accidents shows that the origin of these failures
is in actions of crewmembers (and it doesn’t matter who these crewmembers are: ratings, officers
or masters).

Conclusion. In addition to all pointed out above it should be mentioned that even
incompetence or irresponsibility of a catering department if a vessel has such department can be
the cause of many casualties aboard and nobody will be able to help as the ship is at sea. So, if
you choose seafarer’s profession — be responsible and competent.
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JOCIIJIKEHHA ABTOMATHU30BAHOI CACTEMU KEPYBAHHSA
BAJJACTHUMH BOJAMH KOHTEMHEPOBO3A AS SVENJA

Manuna A. B.
Xepconcvka oepaicasHa Mopcoka akademis
Hayxosuii kepienux — Konebanos O. K.

Beryn. YV cydacHOMy CBITI MOPCHKHX IepeBe3e€Hb HAWOUIBII PO3MOBCIOPKEHUMH CYyAaMU
JUISL TIEPEBE3EHHSI HECHUIyYMX BaHTaXIB € KoHTeiHepoBo3u [1]. Ilig wac 3aBaHTakeHHs abo
PO3BAHTA)XEHHS KOHTEMHEPIB a TaKoX MHpHU pycl CyIAHA A IOMNEPEeIKEHHS BUHUKHEHHS
HeOE3MEeUYHUX CUTYyallll BUKOPUCTOBY€ETHCS aBTOMAaTHYH1 CUCTEMH OanacTyBaHHS Ta KPEHYyBaHHS.
VY 3aranbHOMY BMIUIAAI OanacTHi cUCTEMHM TMpH3HAuYeH1 Ui 3a0e3NedyeHHs HOPMabHOI
eKCIUTyaTalli TPaHCIIOPTHUX CYJEH, 30KpeMa JUIsl 3MIHU MOCaJKU (KpeHy, TudepeHTy, 0Ccaaku)
HOPOXHBOT'O Cy/HA 1 METALEHTPUYHOI BUCOTU CyAHA 3 BaHTaxeM. HallOinbi mommupeHuMu e
CHUCTEMHM HACOCHOTO IE€peKauyBaHHS, a TaKOXX TaK 3BaHl MOBITPSIHI CUCTEMH, J€ piJIuHA
HEepPEeAaBIIOETHCA 32 JOMOMOTO0 MOBITPSHUX KoMIpecopiB [2].

Konreitnepooz AS SVENJA, mo posrnsgaerbes B po0oti, nodyaosanuit y 2010 poui
Ha cyaHoOyniBHomy 3aBogi CSBC Keelung — Keelung, TaiiBanp [3]. CynHO XOauTh IMif
npanopom Jlibepii 3 moprom mpunucku MoupoBis. JloBkuHa cynHa ckiagae 175 M, neaBelT
22314 T, 3aranbHa MicTKicTh KoHTeMHepiB — 1713 TEU. CynHo 3a/10BOJIbHSIE HACTaBJICHHIO
10 ynpasiliHHIO OanacTHUMHU Bojgamu GL, mamivMHHE BIJUIUIEHHS MOBHICTIO aBTOMAaTHU30BaHE Ta
Ma€ 3MOTy MIpalioBaTH 0e3 BTpy4YaHHs JIIOAMHU He MeHule 24 roaud. Ha cyaHi BcTaHOBJIEHO
OamacToBy cucTeMy 3 KOMOIHOBAHOIO CHCTEMOIO OYHIIEHHSA, 1[0 3a0e3lneuye BHCOKY
€KOJIOT1YHICTh 1 ONTUMI3Y€ PO3MILLIEHHS CUCTEMH JIJIsl KOXKHOI'O TUITY cyieH [4].

[lutanHs niABUIIEHHS €(QEKTUBHOCTI (YHKIIOHYBAaHHS YCTaTKyBaHHS CHCTEMHU
0anacTHUX BOJ| € aKTyallbHUM, TaK CaMo, sIK 1 pallioHaIbHUI BUOIp BIAMOBIIHOTO OONaJHAHHS
IIpU MPOEKTYBaHHI ab0 MozepHi3alii cyJeH. Bee 11e Bumarae po3poOku KOMIT FOTEPHUX MOeNei
CKJIaJIOBUX YaCTUH CHCTEMH KepyBaHHA OaJaCTHUMU BOJAaMH, 30KpeMa, HAaCOCHUM
o01aJTHaHHSAM.

OcnoBHa yactuHa. Peamizamis eQeKTHBHOIO yMpaBIiHHA IIBUAKICTIO OOepTaHHS
0amacTHOrO Hacoca BHMAarae€ 3acTOCYBaHHS €IIEKTPONPUBOJA 13 YKOPCTKUMH MeEXaHIYHUMHU
XapaKTepUCTHKaMHM, 3MiHa MOMEHTY Ha BaJly SIKOTO Maiike He BIUIMBA€ Ha KyTOBY IIBUJKICTH. 3
i€ TOYKH 30py, I TOOYIOBU €NIEKTPONPHBO/Ia O0EpTaHHS HACOCA TOIUIIFHO BUKOPUCTOBYBATH
ACHMHXPOHHI MaIluHu [5].

Acunxponnwuii 1BuryH (A/l) € HalimoMmMpeHIMM ABUTYHOM Cepesl YCiX THITIB JBHUTYHIB.
Bin mae BHCOKYy HailHICTh, HEBHCOKI Macy, rabapuTu, BapTicTh. HemomikoMm aBUTyHa €
HEBEJIMKUN ITyCKOBHI MOMEHT, CHOXHBAHHS PEAKTUBHOI MOTY>KHOCTI, CKJIAIHI MaTeMaTH4Hi
3aJIeKHOCTI MDK HOro mapaMeTrpaMu, TOMY SKICHa CHCTeMa YINpaBIiHHSA peali3yeTbes 3a
JIOTIOMOT OO0 BITHOCHO CKJIQJIHUX aJTOPUTMIB.

MarematnuHa Mojnenb cucteMu mneperBoproBad yactotu (I[TY) — AJ] 31 3BOpoTHUM
3B'SI3KOM I10 IIBHJKOCTI — BimeHTpoBuii Hacoc (BIIH) mae Takwuii Burmsy [5]:
dAw 1

dt

TE—dﬁlV' +AM = (Ao, - A),

(AM —AM,),

M

T, dﬁt”o FAw, =k, AU, (1)

dAU dAw
TP[LI TPZU = AUy — kPLL[TPlUk3’3 T - kmepwk33Aa).

dz
THE+Z=b-a)+ho-a)2,
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ne T, — mnocTiiHa Yacy NEepexiJHUX MpoLeciB y pobodoMy KoJiecl Hacoca (aHaJoriuHa
€JIGKTPOMArHITHOI NOCTIIHOT Yacy eNeKTPOBUTYHA).

Jlnst 3pydHOCTI TOCHIDKEHHS TepeXiHUX TpoleciB nuHamiku cuctemu [T — AJl 3i
3BOpOTHUM 3B'si3koM (33) mo mBuzakocti i BI[H, micns HeckiaagHUX MEpeTBOPEHb, CHCTEMY
piBHsHB (1) TpeacTaBUMO B HACTYITHOMY BU/II:

d 1
d_xtl:_(xz_A),
ﬂ-l—,w
N
0| S T, T,
%: knq X4—LX3, (2)
dt T, Ty

dX4 =Uu-— kPLUTPLUk33 ﬂ_ kPLUTPLUk33

dt T,, dt T
% — (£+M)Xl_ixs’
dt T, T, T,

ne X =Aw, X,=AM, X;=Aaq,, X, =AU, X,— koediuient nineapusaii 3MiHHOT ©° .
Hunamika cucremu [T — AJ] — BIIH moxxe Oyt mocimipkeHa Ha CTPYKTYpHIH cxemi
MOJIeli, MPeACTaBICHOI Ha PUCYHKY 1.

]

¥

Constant
Freobraz

5 5.035 1.08 Wy 1 Z I:l
>
0.001=+1 0.05=+1 = 0.05=+1
Transfer Fenz Transfer Fendd Transfer Fon Transter Fond
Scope

FPegul. chorosti

Utg |
0.3=+1 — D-3|=
0.35: + Step
U= 5
ot
0.8z+1

Pucynok 1 — CtpykrypHa cxema mozeni cucremu [14 — Al - BLIIH 8 MATLAB

¥

[Iporpama pimenHst cuctemu (2), Ipu MapaMeTpax acCHHXpoHHOro nuryHa 4AM200L4:
Ta BigneHTpooro Hacoca DB250VIDI.

Ocmuniorpamy, OTpUMaHi B pe3ynbTaTi MOJENIOBaHHS — BIAIIEHTPOBOTO  Hacoca
DB250VIDI Ta acuaxponnoro nsuryna 4AM200L4, naBeneHi Ha pucyHky 2. Ha pucysky 2, a
MpeACTaBICHUN TepexigHuid mpomec mBUAKOCTI cuctemu IIY — AJl, Ha pucyHky 2, 0
MPECTaBICHUI TIepeXiTHUH MpoIec TUCKY Ha BUXOJII Hacoca.

Ha pucysky 2, B, r mokasani nepexigai nporecu cuctemu [14 — AJ] # BIIH mnpu 3mini
napameTpiB peryastopa meuakocti (PII) T4 — AJT (K, =3, T,y =0,1).

BizyanpHe mocmipKeHHsS ocImiorpaM (PHCYHOK 2) TOKa3ye, MO MIBHIKICTh 0OEpTaHHS
KoJleca Hacoca MO SIKICHMX XapaKTepHCTUKaxX BiamoBigae mBuakocTi cuctemu [TU — AJl 3i
3BOPOTHHUM 3B'SI3KOM 0 IIBHIKOCTI. BisyanbHe TOCHiIKEeHHs OCIIorpaM (pUCyHOK 2) TIOKa3ye,

110 TEMI HapOCTaHHS TUCKY (MPUCKOPEHHs) BUIILE, HIK TEMIT HAPOCTaHHS IIBUIKOCTI CHUCTEMHU
Iy - AJL.
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B) r)
Pucynok 2 — OcriuiorpaMu, OTpAMaHi B pe3yJIbTaTi MOJICTIOBAHHS CUCTEMH 0€3 PeryisiTopa
(a, 6) Ta 3 I1I — perynsTopom (B, T)

BucHoBku. BrnpoBa/uKeHHS METOMIB YacCTOTHOTO KEPYBAaHHS  €JIEKTPOIPHBOIOM
0amacTHOro Hacoca JO3BOJIMTh 3HAYHO CKOPOTUTH Yac MNPOBEIEHHS OalaCTHHUX omepauii 3a
paxyHOK O17bII €()EeKTUBHOTO 3aBAaHTAKEHHS 0alaCTHOTO Hacoca. 3a JIOTMIOMOTOI0 MPOTrpaMHOTrO
3abe3neueHHss MATLAB Oyno po3pobiieHa KOMITIOTEpHA MOJENh CHCTEMH KepyBaHHS
6anmacTHUM HacocoM. Po3pobieHa Moaens Moxe OyTH BUKOPUCTaHA ISt JOCIIKEHHS MPOLECiB
B CHCTeMi KEpyBaHHS HAacOCOM Ta BH3HAUEHHS ONTHMAJIBHUX MapaMeTpiB HalallITyBaHb
perynsTopis.
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LEGAL IMPLICATIONS OF MARITIME AUTOMATION
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Assistant English Language Department for Deck Officers KSMA

The integration of automation has historically played a crucial role in enhancing
efficiency and safety in the maritime industry. Innovative technologies have introduced various
levels of automation, both at sea and on land. These advancements encompass cutting-edge
sensors for situational awareness, self-guided navigation systems, advanced communication
technologies, and the utilization of robotics. The overarching aim is to minimize human errors
and improve overall performance in maritime operations. Technological innovation within the
maritime industry is resulting in rapid developments that will see the commercial use of
autonomous ships, whether they are controlled remotely or are fully autonomous. Such change
requires robust regulation to ensure the safety of life at sea, as well as of cargo on board and of
the vessel itself.

IMO aims to integrate new and advancing technologies in its regulatory framework —
balancing the benefits derived from new and advancing technologies against safety and security
concerns, the impact on the environment and on international trade facilitation, the potential
costs to the industry, and their impact on personnel, both on board and ashore. IMO wants to
ensure that the regulatory framework for Maritime Autonomous Surface Ships (MASS) keeps
pace with technological developments that are rapidly evolving [2].

In 2021 IMO conducted a regulatory scoping exercise on Maritime Autonomous Surface
Ships that was designed to assess existing IMO instruments to see how they might apply to ships
that utilize varying degrees of automation. The regulatory scoping exercise (RSE) for safety
treaties was finalized at the 103rd Session of the MSC in May 2021, and for treaties under the
purview of the Legal Committee, at its 108th session in July 2021. The FAL Committee
approved the outcome of the RSE of treaties under its remit at FAL 46 in May 2022 [3].

However, it is essential to recognize that automation also brings about certain risks.
These can range from minor issues like power failures to more severe threats such as
cyberattacks. Addressing these inherent vulnerabilities within automated systems is critical to
ensuring the continued success and safety of the industry [1].

The International Maritime Organization (IMO) has established the framework for
automation by defining Maritime Autonomous Surface Ships (MASS). These are vessels
equipped with the ability to operate to some extent without human intervention. The
classification comprises four distinct degrees:

Degree 1: These ships incorporate automated processes and decision support systems.
Seafarers are still present on board to operate and oversee ship systems, with some tasks being
automated and unsupervised.

Degree 2: In this scenario, ships are remotely controlled with seafarers on board. The
vessel is managed and operated from a remote location, but seafarers are available to take control
and operate ship systems when necessary [4].

Degree 3: Ships are remotely controlled without any seafarers on board. Operations and
control are carried out from a remote location, eliminating the need for seafarers on the vessel.

Degree 4: At the highest level of automation, these are fully autonomous ships. These
vessels have operating systems capable of making decisions and taking actions without human
intervention [2].

While technology and automation both on board and on shore have evolved over the past
decades, the same cannot be said for the legal framework governing maritime transport. Since
the advent of shipping, seafarers have been integrally involved in ship operations, appropriate
manning is considered an essential element of the seaworthiness of a ship and a prerequisite to
ensure authorization to operate in national and international waters.
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The outsourcing of some activities to mechanical counterparts and the lack of crew
requires the re-thinking of several legal obligations undertaken by the flag states to certify the
function of a vessel and could alter the liability regimes in which commercial ships operate.

As automation becomes an integral part of the maritime sector, it raises a multitude of
complex legal questions. The existing legal framework governing maritime transport has
struggled to keep pace with rapid technological advancements.

Traditionally, the presence of seafarers on board has been considered essential for
ensuring a ship's safety and authorization to operate in national and international waters.

The introduction of automation and the potential reduction or elimination of onboard
crew necessitate a comprehensive reevaluation of various legal obligations. These include issues
such as ship certification, liability regimes, minimum crew requirements for different onboard
tasks, training for existing crew members, the role of remote operators, and the responsibility of
manufacturers for faulty components within automated systems.

These questions are particularly pertinent for developing states, which constitute a
significant portion of flag states and provide a substantial number of seafarers. Harmonizing the
legal framework surrounding automation in the maritime sector is essential to ensure safety,
facilitate trade, and address the unique needs of developing states [3].

A harmonized legal framework also ensures that seafarers from developing states receive
the necessary training to adapt to the automated reality on MASS. As automation replaces certain
roles, seafarers may need to acquire new skills and competencies to remain relevant in the
evolving industry.

In conclusion, the integration of automation in the maritime sector offers both
opportunities and challenges.

While it can significantly improve efficiency and safety, addressing the complex legal
implications, providing comprehensive training, and safeguarding the well-being of seafarers and
maritime assets are crucial for successfully navigating the uncharted waters of maritime
automation.
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AHAJII3 CBITOBOI'O PUHKY ITPAIII MOPCBKHUX O®ILEPIB:
PEAJIII TA JOMIHAHTH PO3BUTKY

Cokypenko 4. O.,
3a6n06 /1. O.
XepcoHcvka Oepaoicasna mopcovKa akademis
Hayxosuii xepignuk — k.e.n., ooy. Cmoeoa T. A.

Beryn. Mopcekuii TpaHCHOPT BIAITpa€e BaXKJIMBY POJIb Y CBITOBIM €KOHOMIL, OCKIJIBKU
noHaz 90% cBiToBOI TOpriBii 3aiHCHIOETEC MopeM [1]. YV 2020 p. cBiToBHiA (IOT HApaXOBYBaB
noHaz 96 Tuc. KOMEpIINHUX CyJeH, 110 NOTPeOy€e HasIBHOCTI BUCOKOKBATI(iKOBAHUX MOPCHKHX
oiuepis, ski 3a0e3neuyroTh e()EeKTUBHICTH Ta Oe3MeKy cyaHomuaBcTBa. OJHAK PUHOK Mparii
MOpPChKHMX O(ilepiB 3a3Ha€ 3HAYHUX 3MIH Yy CBITI, 1 1I€ BUMAara€ TIJMOOKOro aHauizy A
BHU3HAYEHHS MOXJIMBUX HAPSMKIB PO3BUTKY [2].

Ha cyuyacHoMy etari po3BUTKY MOPCBHKOTO TPaHCIIOPTY MOPCBHKI O(iLEepH € KIHOYOBUMU
¢irypamu, siki 3a0e3neuyroTh eQeKTHBHICTh 1 Oe3neky cyaHomiaBcTBa. OJIHAK PUHOK Mpari
MOpPChKHX OQilepiB 3a3Ha€ 3HAYHUX 3MIH Ta BHUKIMKIB, BHUKIMKaHHMX TIJI00aji3alie€lo,
TEXHOJIOTIYHUMH 1HHOBAIISIMH, 3MIHAMU y KOMIIETEHTHOCTSIX, MOJIITHYHUMHU Ta €KOHOMIYHHUMHU
¢dakropamu. Y 3B'SI3KYy 3 LUM, BUHHMKAa€e MpoOieMa BIJIMOBIAHOCTI PUHKY Mpali MOPCHKUX
odinepiB cy4yacHUM BHMOTaM Ta yMOBaM JisIIHOCTI, a TAaKOXK MOXKIJIMBICTh MIBUAKOI ajamTarii
MOPCHKHUX O(ILEPIB 10 IUX BUKIIHUKIB.

[Ipobnema mondrae B TOMy, IO BiJICYTHICTh CHUCTEMHOIO MiXOXy A0 aHali3y PUHKY
mpaii MOpPChKUX OQilepiB MOXKe MPHU3BECTH 10 iX HE €(EKTHBHOI IMiJAITOTOBKU Ta MOTIPIICHHS
KOHKYPEHTOCIIPOMO>KHOCTI Ha MIKHapoaHOMY piBHI. ToMy HEOOXiJHO MPOBECTH KOMIUIEKCHUIM
aHaJli3 PUHKY Ipali MOPChKUX O(DilepiB y CBITI, BUSBUTH IPOOJIEMHU Ta JOMIHAHTH PO3BUTKY, a
TAaKOX PO3POOUTH pPEeKOMEHJAIll IIOAO0 MOKpAIIEHHS MiArOTOBKM MOPCHKHX OdilepiB A
3a0e3neyeHHs X aJeKBaTHOI B1AMOBIHOCTI 3MIHIOBAHUM YMOBaM Ta BUMOI'aM PUHKY Mpalll.

MeTo1o JOCIJKeHHS € aHalli3 CBITOBOTO PUHKY Mpalli MOPCHKUX OdilepiB, BUBHAYECHHS
OCHOBHHX TEHJICHIIIH PO3BHUTKY, BHUSBIICHHS BHKJIMKIB, 3 SIKUMH CTUKAIOTHCS MOPCHKi odinepw,
Ta BCTAHOBJIEHHS MEPCHEKTHB PO3BUTKY Taiy3l 3 METOK MiJrOTOBKM BHCOKOKBaIi(hiKOBAaHUX
(haxiBIliB, 3MaTHUX MIBUIKO aJaTyBATUCS JI0 3MIHIOBAHHX BUMOT Ta YMOB PUHKY TIpAIIi.

OcHoBHa yacTuHa. YucenpHICTh MOPCHKUX OdillepiB y Pi3HUX KpaiHax CBITY 3a3Haia
3miH. bepyun 10 yBaru cratuctuysi gani MixkaapoaHoi Mopcbkoi opranizanii (IMO) ctocoBHO
JTUHAMIKH YHACETBbHOCTI o(direpiB BiAOYBa€ThCs MOCTYNOBE 30UIBIIEHHS YHCEIBHOCTI OQilepiB 3
KpaiH A3ii, BogHovac kpainu €Bponu Ta [liBHIYHOT AMEpUKH BTpayaroTh CBOI MO3UIIIT HA pUHKY
mpari. 3a 2021-2022 pp. 3pocTanHs ckiagano 22-27% [3].

[Tomanbmri 3MiHN CKJIAAHO TMPOTHO3YBATH Yepe3 HU3KY (PAKTOpiB: €eKOHOMIYHHIA PO3BUTOK
KpaiH, 3MiHM B MI>KHAPOJIHIA TOPTIBJII Ta MEPEBE3CHHSX, PErYJIATOPHA MOJITHKA Ta iH. (pakTopH,
IO BIUTMBAIOTh HA IMOMHT HAa MOPCHKI mociyrd. Po3moxin cepen oginepiB Ta psIOBHX TaKOX
3a3Hae 3MiH y pi3HUX KpaiHax. [Ipuknanom moxe ciayryBaTH IHIis, SKa € BaXKJIMBUM I'PaBLEM Y
cdepi MOPCHKUX TIepeBe3eHb. 3a OCTaHHI POKM B KpaiHi CIIOCTEPIra€Tbcsi aKTHBHA PO3BiJKa, a
TaKO0X 301IbIICHHS KUTHKOCTI 0(ilepiB Ta pAIOBUX MOPSKiB — Maibxke Ha 10%. Diminminu BigoMi
CBOEID BEJIMKOI) YHCENBHICTIO MOPSKIB, SKi TPAMIOOTh HA CyJHaX IO BChOMY CBITY. 3a
OLIIHKaMHU, 0113bK0 25% BCiX MOPSKIB y CBITI € piminmiHisgaMu. ToMy 3MiHH B pO3MOJIiIi MOPSIKIB
y ®uninmizax MOXKyTh BIUIMHYTH Ha 3arajibHUHM PO3IIO/ALT Y CBITi.

Ha punky mnpami crnocrepiraroTbess 3MIHM B KOMIIETCHINSIX MOPCHKHX o(irepis.
TexHosoriuni iHHOBaIii Ta iHTErpamis iHQOpPMALIHHUX CHUCTEM BHMArarTh BiJ] HUX BHUIIOI
kBamiikamii Ta HaBUYOK y cdepi nudppoBux TexHomorid. Kpim Toro, mpobiemu cTanoro
PO3BHUTKY, 30KpeMa, 3a0e3MeUYeHHsS EKOJIOTIYHOCTI MOPCHKHX TepeBe3eHb HaOyBalOTh BCE
OLTbIIOl BaXXJIMBOCTI, IO BIUIMBAE HA BHUMOTH 10 NpodeciiHUX KOMMIETEHIIH MOPCHKHUX
oimepiB. A came 3HaHHS PO MOPCHKY OXOpPOHY MOBKULIS. MOpchKi odimepr MOBHHHI MaTH
PO3YMIHHSI IPO €KOJIOTIYHI BUMOTH Ta MD>XXKHAPO/HI CTAaHIAPTH, MOB'A3aH1 13 OXOPOHOIO JOBKIJUIA.
Bonu maroTh OyTH CBiIOMI LI0JI0 IPUPOJOOXOPOHHUX 3aXO0JIIB, BUKOPUCTAHHS EKOJOTIYHO
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YUCTHX TEXHOJIOTIM, a TaKOoX YIpaBIiHHS BiAXomaMu Ta 3a0pymHeHHsM. Takox odimepu
NOBHUHHI €(eKTHBHO YTNPABIATH BIAXOJaMM Ha CyJHI — IPAaBUIBHO COPTYBAaTU Ta MepepoOssTu
BIZIXO/IM, YHUKATH BHUKHIIB Y BOJONMH Ta 3a0€3MEYUTH JOTPUMAHHS MIKXHAPOJHHUX TPABHI 1
KOHBEHIIM 1040 yTuii3amii BigxoaiB. HeoOXiqHO MaTu BHCOKI HaBHYKHM MO0 Oe3MeKku Ta
BMIHHS 3amo0iraTtd aBapiiHUM CHTyalisM: 3HaHHSA IMPO OE3MEeKOBI MPOTOKOJH, MpodeciiiHy
eKIMPOBKY Ta BMiHHs e()eKTUBHO pearyBaTu Ha Ha/I3BUYaiiHi cUTyali.

IchHyroui mpobiieMn Ha PHHKY Mpail MOPCHKUX O(DIIepiB BKIOUYAIOTh HECTAOUIBHICTH
3alHATOCTI, HEIOCTATHIO MIATOTOBKY KaJpiB 11010 HOBUX TEXHOJIOTiH Ta BUMOT pUHKY, a TAKOX
nedinut BHcokokBamidikoBaHuX (axiBLiB y JesKUX perioHax. 3a manumu Maritime Zone,
Hapasl Ha KpPyiHroBOMY pPHMHKY icHye aediuut odiuepiB — npubmuzno 16 500, 1 HagmMmiok
psanoBux — 6mmsbko 119 000 ocib.

Punok mpami Mopchkux ogilepiB Mae rapHi NEpCHEKTHUBH PO3BUTKY. 30Kpema,
30UIBIIEHHS. OOCSTIB MDKHApPOJIHOI TOPTiBJ 13 3pOCTAaHHSM HACEJIEHHS Ta IMOMNUTY Ha TOBapu
HOPU3BOASATH 70 30UIBILICHHS 00CATIB MOPCHKUX MEPEBE3EHb Ta, BIAMOBIIHO, TOTPEOU B MOPCHKUX
odinepax [3].

3pocTaHHs BUMOT JJO O€3MEeKH 1 €KOJIOTTYHOCTI MOPCHKUX MIEPEBE3EHb BUMArae HasiBHOCTI
KBaJT1(piIKOBAaHMX MOPCHKUX O(iliepiB 31 crieliaIbHUMH 3HAHHSIMH Ta HABUUKAMU B ITUX TaTy3sX.

P03BUTOK MOPCBHKOTO TypU3My HPU3BOAUTH 10 30UIbIIEHHS YHUCIa KPYI3HUX JaiiHepiB Ta
noTpedu B KBaI(PiKOBAaHUX MOPCHKHUX odilepax /sl YIpaBliHHS HUMU.

Jns peamizamii KOHIEMINI CTajJoro pPO3BUTKY MOPCHKOI Tramy3i Ta BiAMOBITHOCTI
3MIHIOBaHUM BUMOTaM pUHKY Ipalli, 30KpeMa 3a0e3redeHHs 0e3MeKn CyIHOIIaBCTBA, OXOPOHHU
JOBKULIS Ta €(heKTUBHOCTI MepeBe3eHb, HEOOX1HO aJanTyBaTU CUCTEMY IIATOTOBKH MOPCHKUX
odinepiB. lle Moke BKIIOYATH OHOBJEHHS OCBITHIX IpOrpaM BIPOBAKEHHS Cy4YacHHX
TEXHOJIOT1H Ta MiIBUILIEHHS PiBHSA MIXKHAPOJIHOT CHIBIpalli Mix 3aKianaMu Bumioi ocsitu (3BO),
SK1 TOTYIOTh MOPCBKUH mepcoHait. st aganTariii cucTeMH MiATOTOBKH MOPCHKUX O(]iIepiB 10
BUMOT' CTaJIOTO PO3BUTKY Ta PUHKY Ipalli, IO 3MIHIOETHCS, BAXJIMBO PO3IJISHYTH HACTYITHI
HaNpsSIMKU TpaHchopMallii.

1.0OHoBeHHsT HaBYaNbHUX MporpamM. HeoOXigHO MmeperyisHyTH Ta OHOBUTH HaBUalbHI
nporpaMu Jiisi MOpChKUX O(ilepiB, BKIIOYAI0UX HOBI BUMOTHU I10/10 O€3MEKH CyJHOIIABCTBA,
OXOpPOHHM JOBKULIA Ta e(eKTHBHOCTI IepeBe3eHb. BaXJIMBO BKIIOYUTH CY4YacHI METOJHU
HaBYaHHS Ta 1H(QOpPMaIliiHI TEXHOJIOT1] JIs MABUILEHHS SKOCTI HABUYaHHS.

2. BripoBapkeHHs Cyd4acHUX TeXHOJIOrii. Mopcebki odinepu MOBUHHI OyTH 03HaOMIIEH] 3
HOBITHIMHU TEXHOJIOTISIMH, SIKI MIATPUMYIOTH O€31eKy, €KOJIOTIYHICTh Ta €EeKTHUBHICTh MOPCHKHX
nepeBe3eHb. Lle Moke BKIIIOUaTH BIIPOBAPKEHHS aBTOMATU30BAaHUX CHCTEM YIIPABIIHHS CyIHOM,
BUKOPUCTAHHS JTUCTAHLIHHOTO MOHITOPUHTY Ta KepyBaHHS, a TaKO)X 3aCTOCYBAHHS aHATITUKU
JAHUX JIJI ONTUMI3aIlii IPOIIeCiB.

3.MixHapoaHa cmiBrpans. BaxinBo MiIBUIIMTH PiBEHb MIXHAPOIHOI CIIBIpaIli MiX
3BO, ski TOTylOTh MOpPCBhKMU mepcoHan. lle moke Bkirodat OOMIH JOCBIZOM, CITUIBHE
NPOBEICHHS JIOCHi/KEHh Ta PO3pOOKYy OCBITHIX cTaHmapriB. Taka criBmpans IOMOMOXeE
MiATPUMATH TapMOHI3alliF0 OCBITHIX TIporpaM Ta MIATOTYBaTH MOPCBKUX oOdilepiB 3
yHIBepCaIbHUMH KOMIIETEHTHOCTSIMH.

4. TIpodecivinuii  po3BUTOK. Mopchki odilepd TOBUHHI MaTH MOXJIHBOCTI IS
MOCTIHHOTO MPOQECIiHHOTO PO3BUTKY, BKIIFOUAIOUN HABYAHHS HA Kypcax, y4acTh y CeMiHapax.

AHaJi3 pUHKY Tpaii MOPChKUX O(DilepiB y CBiTI BUSIBUB HU3KY BUKIIMKIB Ta TCHICHIIIH,
110 MAIOTh BAXKITUBE TEOPETHYHE Ta MPAKTUYHE 3HAUCHHS.

Punoxk mpati Mmopchkux oginepiB 3a3Hae BIUIMBY T1o0amizallii, TEXHOJIOTTYHUX 1HHOBAIIii
Ta 3MIH Y KOMIICTEHIIis, Cepell SKUX KOHKPETH3alllii BUMAararTh TakKi OCHOBHI BUKJIMKH Ta
TEHJCHIII1 Ha PUHKY Ipali MOPChbKUX OQilepiB:

I'moGamizamis. 3pocTae iHTepHamioHATi3allis MOPCHKOI TOPTiBII Ta 30UIBIIYETHCS
notpeba y MOpChbKHX oOdinepax 31 3HaAHHSIM PI3HUX KYJIbTYp, MOB Ta MPaBOBUX CHCTEM.
Mixnaponna cmiBmpans Mk 3BO Ta crammaprtuzamisi HiATOTOBKM MOPCHKOTO IEPCOHATY
HaOyBalOTh BCE OLTBIIOT BAXKITUBOCTI.
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TexHonoriuni iHHOBamii. BinOyBaeTbcsi mepexin A0 OUIBII aBTOMAaTH30BAaHHX Ta
IU(POBUX CHCTEM YIIPABIIHHSA CYJHOM, III0 BUMAara€ BiJl MOPCHKUX O(]illepiB BUCOKOTO PiBHS
TEXHIYHUX KOMIIETEHI[IM Ta 3HaHHS HOBITHIX TEXHOJIOT1H.

Takox 3'saBrnseTbcs morpeba y MOPCBKUX odilepax, sKI MOXYTb aJanTyBaTUCS [0
MIBUJIKHUX 3MiH y TEXHOJIOTIYHOMY CEPEIOBHUIIII Ta MIBUAKO BYUTHCS HOBOMY.

3MiHa KoMmIeTeHTHocTed. 3alesnedeHHs Oe3leKu CyAHOIUIaBCTBA Ta e(EeKTUBHOCTI
nepeBe3eHb HaO0yBalOTh BCe OLIBIIOT BaXJIMBOCTI, 1110 BUMArae BiJl MOPCHKHUX O(IepiB BUCOKOTIO
piBHS podeciiiHUX KOMIIETEHIIii, 30KpeMa B ramy3i 0e3neku, 0XxopoHu noBkimus, Soft skills.

PoGoronaBui miHyrOTh mpamiBHUKIB 13 po3BuHeHMMH hard skills Ta soft skills, ski
JI03BOJISIFOTh  CHIBPOOITHUKAaM €(eKTUBHO BUKOHYBAaTH IIOCTaBJIEHI 3aBJaHHS Ta CTBOPIOBATU
Mo3UTUBHY pobouy armocdhepy. [Hocmimkenns mgoenu, mo 85% mnpodeciiHOro ycmixy
nocsiraeTees 3aBasiku goope possunenuM SOft skills, 15% ycmixy B podoti 3anexwurs Big hard
skills [4]. Tomy BaxxnuBO BUOyayBaTH €(hEKTHUBHUU Ta Oe3mepepBHUI IMPOIEC PO3BUTKY abo0
BrockoHaneHHs soft skills y maitOyTHix odinepis.

Jlisa Bu3HadyeHHs ocHOBHUX soft skills, siki HeoOXigHO ¢GopMyBaTH Ta BUXOBYBATH
MpOBEACHO BUOIPKOBE OMHUTYBaHHS. 3a pe3yJdbTaTaMH BUOIPKOBOIO OMUTYBaHHS OyIiio
BM3HAYEHO HACTyIHI: cTpecocTiiikicth (95,1% onutyBanux), yBaxHicTh (87,8%), HaBUUKHU
pobotu B xomaHAi (85,4%), komyHikaTuBHi HaBuuku (80,5%), BinmmosimanbHicTh (73,2%),
aigepebki sikocTi (58,5%) Ta 1H., akKIEHT Ha BUXOBAHHI IIUX KOMIIETEHTHOCTEHW JOIOMOXKE
MailOyTHbOMY MOPCBHKOMY Oillepy 3HaHTH CBOE MICII€ B XKHTTI Ta CYCIIIbCTBI [5].

[3 ynpoBamkeHHSM HOBITHIX TEXHOJIOTIM y MOpPCBHKIM raiysi OyayTh 3aluTyBaHl B
MallOyTHbOMY Taki HaBHYKH: po0OOTa 31 IUTYYHUM IHTEIEKTOM, poOoTa i3 BIPTyaJbHOIO Ta
JIOTIOBHEHOIO PEAJIbHICTIO, 3HAHHS TEXHOJIOTIi OJIOKYEeHH, yMIHHS MpalioBaTH B yMOBax
HEBU3HAUYEHOCTI — yXBaJIOBaTHU PILICHHS, LIBUJIKO pearyBaTH Ha 3MiHY yMOB Ipalli, BUIUIATH
pecypcH i ynpaBisiTH CBOIM 4acoM [5].

P03BUTOK MOpCBHKOTO CEKTOpa, MiABHIIEHHS OE3MEeKH CyAHOIUIABCTBAa Ta 3a0e3MedeHHs
€KOJIOTIYHOT CTaOUIBHOCTI € KIIOYOBMMH 3aBIaHHSMH Ui JepXKaB, IO MParHyTh 3a0e3MeunT
CTaJIMil PO3BUTOK CBO€i E€KOHOMIKM Ta a00poOyT HaceneHHs. lle Bumarae 3a0e3nedeHHs
KkBaTi(pikoBaHOTO Ta MPOQECIitHOr0O MOPCHKOTO TEPCOHATY, 3JaTHOTO BIAOBIIATH BHCOKUM
cTaHzapTam 0e3rnekd, e(eKTUBHOCTI Ta €KOJIOTTYHOCTI [6].

OnHUM 13 OCHOBHHX HANpPSMKIB PO3BHTKY MOPCBKOTO CEKTOpa € IHTEerpaiis Cy4acHHUX
TEXHOJIOT1M Ta 1HHOBAIIiH, sIKI CIIPUSAIOTH ONTHUMI3allii MPOIIECIB CyAHOIIJIABCTBA Ta 3MEHIIICHHIO
HETaTUBHOTO BIUIMBY Ha JOBKULIA, 30KpeMa, BIPOBAKEHHS €HEProeQeKTHBHUX TEXHOJOTIMH,
JIbTepPHATUBHUX JKepen eHeprii. [IpuknagoM Moske CIyryBaTH BITPOCHEpPreTHMKa, a came
BITPSIHI yCTaHOBKH, Taki sk BiTpwibHui npuBin (Flettner-rotor), mo BHKOPHCTOBYIOTH e(eKT
Marnyca 1151 OTpUMAaHHS J10IaTKOBOI TSTH, COPUATUMYTh CKOPOUEHHIO CIIO’KMBAHHS NaJIMBa Ta
BUKH/IIB TAPHUKOBUX Ta3iB.

CoHsiuHa eHepris, a caMe COHSAYHI MaHelll BCTAaHOBJIIOIOTh Ha CyJHaX JJIi BUPOOHUITBA
€JIEKTPOEHEPTii, 10 BUKOPHCTOBYETHCS JUIs )KUBJICHHS PI3HUX CHCTEM Ta IPUCTPOIB Ha OOPTY.

['OpumHi cucTemu, K1 MOEAHYIOTh KiIbKa JDKEPEN €HEPTii, TAaKUX K MaJUBHI €JIEMEHTH,
COHSIYHI TaHem Ta OaTtapei, JO3BOJIAIOTH ONTHMI3yBaTH BUKOPUCTAHHS PI3HUX JDKEpEN eHeprii
3JIC)KHO BiJl YMOB Ta IMOTped cyaHa.

Buxopucrtanuss npuponHoro rasy abo ckparieHoro npupoaHoro razy (LNG) sk
QJIBTEPHATUBHOIO MNalMBa JUIsl CyJEH JOMOMAara€ 3HU3UTH BUKUAM ILIKIUIMBUX PEYOBHMH Ta
MAPHUKOBUX Ta3iB, @ TAKOXK MOJIMIIATH eHeProe(heKTUBHICTH MOPCHKOTO TPAHCTIOPTY.

3a0e3neueHHss Oe3NeKH CyIHOIJIABCTBA BHUMAarae IOKpAIIEHHS CUCTEM HaBiraumii,
KOMYHIKAI[Id Ta yOpaBiIiHHSA CyJAHaMHU. 3aCTOCYBaHHS CY4YaCHHUX TEXHOJIOTIM, TaKuX SIK
aBTOMAaTH30BaHI CUCTEMH KOHTPOJIO Ta MOHITOPUHTY, MOXKYTh 3a0€3M€UUTH IMiBUILEHHS PiBHS
0e3NeKU Ta 3HI)KEHHS PU3UKY MOPCHKUX aBapii.

Buieszasnauene mnependadae HEOOXIJHICTh MIATOTOBKM MOPCHKHX odilepiB, sKi
PO3YMIIOTh Cy4acHi BUMOTH PHHKY Tpalli Ta MalOTh BIATIOBIIHI KOMIETEHIII] UIsi €(eKTUBHOTO
BUKOHAaHHS CBOiX 0O0OB'sI3kiB. OHOBJIEHHS OCBITHIX IporpaMm, BIPOBA/UKEHHS Cy4YacCHHMX
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TEXHOJIOTI y HaBYaHHA Ta PO3BHTOK MIKHAPOIHOI cmiBmpami B cdepi MOPCHKOi OCBITH
COPUATUMYTh MIATOTOBII KBali()iKOBaHUX MOPCHKUX oOdilepiB, 3AaTHUX BHOPATHCHh 13
CY4YacHMMH BHKIIUKaMH Ta BUMoramu [9].

3BO mnoBMHHI aKLIEHTYBaTH YyBary Ha pO3IIMPEHHI NpodeciiHUX KOMIETEHIIiH
MaiiOyTHIX MOpCHKMX oOQimepiB, 30KpemMa 3 THTaHb EHEpProe(eKTHBHOCTI Ta IUPPOBUX
TexHoJyoriil. OcoOuuBy yBary ciil NPUAUIATH NPAKTUYHOMY HABYAHHIO Ta CTAXyBaHHIM, SKi
JIO3BOJISITH OTPUMATH JIOCBII POOOTH B pealbHUX YMOBaxX Ta INATOTYBAaTHUCS 10 BUKOHAHHS
npodeciitaux 000B's13kiB [9].

Kpainu A3ii 1oMiHYyIOTh Ha PUHKY Ipali MOPCbKUX o¢iuepiB. 3a JAHUMH JTOCIIKEHHS
kommanii Mannasep, Outbiie 50% Mopcbkux odiunepiB MOXOAATh 3 KpaiH Asii, 30Kpema
Oininmin, Kutaro, [Haii Ta Innonesii. €Bponeiicbki Ta MiBHIYHOAMEPUKAHCHKI KpaiHU 3aiiMaloTh
npubnuzno 15% ta 7% puHKy BianosigHo [8].

BnpoBapkeHHs TEXHOJIOTIYHMX 1HHOBAI[l BIUIMBA€ Ha 3pOCTAaHHSA TIIONMUTY Ha
BHCOKOKBai(hiKOBaHUX CHEIaliCTiB. 3TiIHO 3 MOCIHiKeHHAM [9], BiAOyBaeThcsl 301MbIICHHS
3aMMUTy Ha MOPCHhKUX 0QiLepiB 3 KOMIETEHIISIMU Y cdepl HUPPOBUX TEXHOJIOT1H, aBTOMAaTU3aLil,
pPOOOTOTEXHIKM Ta €KOJOri4HOI Oe3leku. 3BaXkaroud Ha BaXKJIMBICTb OXOPOHU JOBKIULIA,
eKoJioriuHa Oe3reka crajga HEeBIJI'€MHOI0 YacTHMHOIO POOOTHM MOPCHKUX OdilepiB. 30Kpema,
MOpChbKi odinepu MaoTh OyTH OO0i3HAHI 3 MDKHAPOJHMMHM CTaHAAPTaMHU 1 BUMOTamu, IO
CTOCYIOTBCSI 3aXHUCTY MOPCHKOTO CEPEIOBHIIA Ta 3MEHIIIEHHS BUKUIB 320y THIOIOYHX PEUYOBHH
B aTMoc(epy Ta BOJH.

HogitHi TexHosOrii, Taki SIK CHCTEMH OYMWIIEHHS BHUKHUIIB, MOHITOPHHTOBI CHCTEMH
KOHTPOJIIO 32 BUKHMJIAMH Ta CIIELialbHI IPOrpaMy JJIsl 3MEHIIEHHS BIUIMBY Ha JOBKULIS, CTAIOTh
BCe OUIBLI NOIIMPEHUMH Ha cyaHax. Lle o3Hauae, 1110 MOpChbKi odilepy MOBUHHI MAaTH 3HAHHS Ta
HaBUYKH 111010 pOOOTH 3 IIUMU TEXHOJIOTISIMH, & TAKOXK PO3YMITH iX BIIMB Ha JOBKIJUISL.

Kpim Toro, ekosoriuna 6e3neka nepeadaydae 3axo1u 3 MPOTUAIT 3a0pyTHEHHIO MOPCHKOTO
CepeZIoBUINA TiJl Yac pO3JIMBY HaTH Ta IHIIMX HEOE3MEUYHUX PEYOBHMH. Taki 3aXOqH MOXYTb
BKJIIOUATH B ce0e BIIPABH 3 MOXKEKHOTO Ta PATYBAIBHOIO 3aX0/1iB, a TAKOX IUIAHW HETalHMUX il
y pa3i 3a0pyIHEeHHS MOpsl.

OpHak pUHOK Ipalli MOPCHKUX O(illepiB CTUKAETHCA 3 JEIKUMH MpoOieMaMu. 3T1IHO 3
nociipkeHHsaM bimko [2], icHye apedinuT BHcOKoOkBani(ikoBaHMX OQilepiB, OCOOIMBO 3i
Crieliali3amiel0 Ha CyJIHaXx 3 BEJIUKOI BaHTAXOMIAHOMHICTIO Ta CyJIHaX 3 HOBITHIMHU
TEXHOJIOTISIMU, TaKUMHU sIK O€3MIJOTHI CyJHa Ta CyJHa 3 aJlbTEPHATUBHHUMM BHJAMH TaJHBa.
Bopnouac, neski perioHd, 3a3HAIOTh 3HA4yHOro nedinury, mnpubmuzHo 16 500 Mopchkux
odirepiB BHACIIIOK 0OMEXEHUX MOXJIMBOCTEH JIJI1 HABYAHHS Ta PO3BUTKY [6].

Hlomo 3aiiHsTOCTI MOpchKkUX odinepiB moHax 80% MopchkuXx oginepiB MpamooTh Ha
THMYACOBUX KOHTpPAKTaX, IO BIAPIZHAETHCSA BiJ 1HIIMX Taly3eH, J¢ OUIBIIICTh TMpAaIliBHUKIB
MPAMOIOTh Ha MOCTIMHMX ymoBax [8]. Ile MoXxe CHpHYMHUTH HECTaOUTBHICTh 3alHATOCTI Ta
po0JIeMHU 3 JOBFOCTPOKOBUM Kap'€pHUM PO3BUTKOM.

P03BUTOK MOpCBKOTO CEKTOpa, MiABHIIEHHS OE3MEeKH CyAHOIUIABCTBA Ta 3a0e3MedeHHs
€KOJIOTIYHOT CTaOUIBHOCTI MOXKHA JOCSTHYTH IIISIXOM CTBOPEHHS CHPUATIMBUX YMOB JUIs
PO3BHUTKY KaJIpoBOTO TIOTEHIiady, BIPOBA/DKEHHS CYYaCHUX TEXHOJIOTIA Ta IiABHIIECHHS
npodeciiHuX KOMITETEHIIIM MOpChKUX o(direpiB. YcminmHa peaizallis UX 3aBJaHb CIIPUATHME
3a0€3MeUeHHI0 CTaJOr0 PO3BUTKY CBITOBOI €KOHOMIKH Ta 30€pPEeKEHHIO PUPOJIHUX PECYPCIB IS
MalOyTHIX IMOKOJiHb.

BucHoBku. 30UIbIICHHS TOIMYJSPHOCTI MOPCHKHX MEPEBE3eHb B paMKaxX PO3BHUTKY
TPAHCHOPTHOI JIOTICTUKU Ta MOPCBKHUX IUISIXIB CHOJYYEHHS MK KpaiHaMu HpPU3BOAMTH 0
3pOCTaHHS YUCIIa MOPCHKHX NepeBE3eHb Ta 301IbIICHHS MOTPEON B MOPCHKUX Odiliepax 3aBIsKH
rio6anizaiii, po3BUTKY MOPCHKOi IHPPACTPYKTypHU Ta TEXHOJOTIYHUM 1HHOBAIISIM.

AHani3 pUHKY Ipami MOPCbKUX OQIUEpiB Yy CBITI JO3BOJUB BUSBUTU PsiJi BAKIMBUX
tenaeHuin. [lo-mepiie, nuHaAMika YHCENBHOCTI MOPCHKUX O(ilepiB 3MIHIOETHCS: 3pOCTa€e
KIJTBKICTh OQinepiB 3 KpaiH A3ii Ta 3MEHHIyeTbCs KUTbKICTh odimepiB 3 kpaiH €Bpormm Ta
[TiBHiYHOT AMEPUKHU.
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[To-npyre, Ha pUHKY Mpalll CIOCTEPIraloThCsl 3MIHU B KOMIIETEHITISIX MOPCHKUX O(DirepiB
Yyepe3 TeXHOJIOTI4HI IHHOBAIIl Ta 3pOCTal0vy BaXIIMBICTh €KOJIOTTYHUX MUTAHb.

[To-Tpete, icHYIOTH TpoOJEeMH, TakKi SK HECTAOUIBHICTH 3alHATOCTI, HEIOCTATHS
MirOTOBKA KaJpiB Ta AePiIUT BUCOKOKBai(hikoBaHUX (axXiBIiB y JESKUX pErioHax.

[lepcrieKTHBM PO3BUTKY PUHKY Mpalli MOPCHKHX OQilepiB MOB'A3aHi i3 Tio0ai3amiero,
PO3BUTKOM MOPCHKOi 1H(PACTPYKTYpH Ta TEXHOJIOTTYHMMHU IHHOBALISMHU. 30KpEeMa, pPO3BUTOK
uM(pPOBUX TEXHOJIOTIH, aBTOMAaTHU3Aalllsl Cy/AHOIUIABCTBA Ta 3€JI€H1 1HILIATUBU CTUMYJIIOBAaTUMYTh
IIONIUT Ha CBITOBOMY PUHKY Ipalli Ha BIANOBIJHI HaBUYKH MOpChKUX odiuepis. Lle, y cBoro
4yepry, CHIpPUSATUME CTBOPEHHIO HOBHUX OCBITHIX HporpaM Ta MIiATOTOBLI KaJApiB, 3JaTHUX
3aJI0OBOJIbBHUTH BUMOTH PUHKY Ipalli, sIKi 3MIHIOIOThCSL.

JUia apanrtamii 10 3MIH Ha PUHKY Hpali Ta 3a0e3Med4eHHs] KOHKYpPEHTOCIIPOMOMXHOCTI
MOpCBHKUX O(ilepiB HEOOXiJHO BpaxoBYBaTH BHUSBJIECHI TEHACHLII Ta pO3poOJIATH CTpaTerii
PO3BUTKY, CIIPSIMOBaHI Ha MIATOTOBKY BUCOKOKBali(ikoBaHUX (paxiBLiB, 3JaTHUX IpaLOBaTH B
yMOBax Trjo0aiizalii, TeXHOJOri4HOi MOZEpHi3alii Ta 3pOCTarouoi Ba)JIMBOCTI €KOJIOT1YHOI
CTIMKOCTI.
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IHIPATCTBO. IPUMUHUA BUHUKHEHHA TA METOAU BOPOTbBHU

bakace /1. O.
Xepconcvka oeparcasHa Mopcoka akademis
Haykosuu xepisnux — Ozienxko M. /1.

Beryn. BpaxoByrounm MOCTIHHUI PO3BUTOK CydYacHOTO CBITY, MHTaHHS OOpOTHOM 3
MipaTCTBOM JIMIIAETHCSA HA/A3BUYAHHO aKTyalbHUM. MU KMBEMO B €moxy rioOamizauii, Koiu
CBITOBA TOPTIBJIS Ta MOPCHKUIM TPAHCIIOPT BIAITPAIOTh BaXJIUBY POJIb Y PO3BUTKY HalllOHAIBHUX
Ta CBITOBUX eKOHOMIK. Ilpore mell mporec CynpoBODKYETbCA 3aroCTPEHHSM HpoOiIeMu
MipaTCcTBa, SIKE BUXOJIUTh 38 PAMKH JIMILIE MOPCHKUX aKBaTOPIiH 1 CTa€ 3arpo3010 i rI00anbHO1
Oe3nexu.

[lipatcTBO HeE nuIIe MmigpUBae O€3MEKy MOPCHKUX CIIOIY4YEHb, aje TaKOX Ma€ COLialibHI
Ta EKOHOMIYHI Haciiiku. BoHO BIUIMBae Ha MIKHApOAHY TOPTIBIIO, MiABMIIY€E BapTICTh
IepeBe3eHb 1, B MEBHUX BUIA/AKaX, MOXE CIIPUUMHUTH I1100alIbHy ryMaHiTapHy Kpu3y. CydacHi
TEXHOJIOTIT Ta 3B'A3aHa 3 HUMHU IU(poBa cdepa A03BOJIAIOTH IMipaTaM BJOCKOHAIIOBATH CBOI
METOJIH, POOJISIUM TX CKIAIHIIIUMHU JIJIsl BUSIBIICHHS Ta poTudii [1].

3 oSy Ha L0 aKTyalbHICTh TEMH, JOCHIHKEHHS NMPUYMH BUHUKHEHHS IipaTcTBa Ta
e(DeKTUBHUX METOMAIB HOTO 3amoOiraHHs € HaI3BUYAHO BaXKJIMBOKO 3amayero. Lls momoBims
CTBOPEHA 3 METOI0 PO3YMIHHS Ta aHajli3y MpoOJIeMH MipaTCTBa, KA 3AJUIIAETHCS AKTYaJIbHOO Y
CBITJII Cy4aCHUX BUKJIMKIB Ta 3arpo3.

OcnoBHa yactuHa. IlipaTcTBO — II€ HE3aKOHHA JiSUIbHICTH, KA BKJIIOYA€E Hamaju,
KpaJAlKKH, BHUKPAJEHHS Ta IHII 3JI0YMHHU, 10 3AIMCHIOIOTBCS y MOPCHKUX ab0 BOIHHX
IIPOCTOPax, a TaKOX Ha mpuiernux Oeperax. IlipaT, siki BUYMHSAIOTH LI 3JIOYMHH, BIIOMI SIK
"Mopchki mipatu" [2].

Tumnosi 1ii MOPCHKUX MipaTiB BKIKOYAIOTh!

e Hamaau Ha TOProBi CyHa, NACAKUPCHKI JTAHEPH Ta 1HIII BOJHI 3aCO0H MEPEBE3CHHS.

e Kpamixku BaHTaxy, SKUI TIEPEBO3UTHCS Ha CyTHAX.

¢ BukpaJeHHs eKiNaxiB Ta MacaXHpiB Cy/ICH.

e BumMmaraHHs BUKYITy 3a 3BUIbHEHHSI BUKPaJICHUX 0Ci0 a00 BaHTaxy [2].

51 BBakato, 110 MIPATCTBO MOYKE MATH CEPHO3HI HACIIAKH, BKIIIOYAIOUH 3arpo3y JKUTTIO Ta
3JI0POB'IO JIIOJIEH, BTpaTy MaiiHa Ta 30MTKH B MIKHApOJHIM TOpriBimi. 3axonu s 00poThOH 3
MipaTCTBOM BKJIIOYAIOTh PI3HOMAHITHI CTparterii, BiJ MpPaBOBHX 3aXOdiB Ta MIKHAPOJIHHX
JIOTOBOPIB 710 BIHCHKOBHX OIEpalliii Ta TEXHOJOTIYHUX pIlIEeHh 3 METOI0 3amo0iraHHs Ta
MIPUTIMHEHHS MPAaTChKUX aKTiB.

Ha Moro, myMKy TOMIMPEHHS MpaTCTBa € HACIIIKOM B3a€MOJIi PI3HHUX COIIaTbHUX,
€KOHOMIYHUX Ta MOJITUYHUX YNHHUKIB. OCh JESIKi 3 HUX:

ComianbHi YUHHUKH:

e bigHicTh 1 0e3po0iTTs: B perionax, i€ mipaTcTBO CTa€ MOLIUPEHUM SIBUIIEM, O1THICTh
1 BIACYTHICTh pOOOUYMX MICIb MOXXYTh IPHU3BECTH /0 TOTO, II0 MOJOAb Ta MOJIOJb IIyKaIOTh
crocoOu 3apo0iTKy rpoIei, BKIIFOYaI0Un y4acTh Y MipaTChKUX aKTax.

e BiacyTHICTh OCBITM Ta JocTymy 10 pecypci: ColianpHa Bpa3iUBICTh MOXKE
30UIBITYBATUCS Yepe3 HEJAOCTYIHICTh OCBITH Ta OOMEXKEHMHA JOCTyHn JO COIIAJbHUX Ta
CKOHOMIYHHUX pecypciB [2].

ExoHOMIYH1 YMHHUKH:

e Husbkuili piBeHb EKOHOMIYHOTO pO3BUTKY: B perioHax 3 HU3BKUM piBHEM
€KOHOMIYHOTO PO3BUTKY MOXke OyTH oOMexeHa MOXKIJIMBICTh OTPUMAaHHS J10XOAY, 1 MipaTcTBO
MOJKE CTaTH CIIOCOOOM OTPUMAaHHS JIETKUX MPUOYTKIB.

e 3aliKaBJICHICTh y BUIOOYTKY HapTH Ta ra3zy: Y NEsKHX PerioHax, Je po3TamloBaHi
Oararti HaTOB1 200 ra30Bi POJOBUIIA, MIPATCTBO MOXKE OyTH CIIpSIMOBaHE HA BUMAaraHHS BUKYITY
BiJ HaTOBHX TaHKepiB a00 HAPTOMPOBOIIB.

[ToniTHYH1 YNHHUKHU:
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e HecrabinpHicTh ypsny: HecraGinbHicTh  ypsimy, KOpYHIisi Ta  BiJICYTHICTb
IPaBOTIOPSIKY MOXKYTh CIIPHATH POCTY IMIpaTcTBa, OCKUIBKH Ii (PaKTOPH CTBOPIOIOTH BAaKyyM B
3a0e3neueHH1 Oe3MmeKu.

e Tepuropianbhi koH¢mikTH: TepuropianbHi KOHMIIKTH MOXYTh CTBOPIOBATH YMOBH
JUISi BAHUKHEHHS MPaTCTBa, OCKUIBKK 30pOiHI TPy MOXYTh BUKOPHUCTOBYBATH BOJHI IUISIXH
1U1st HaOyTTs (piHAHCIB Ta pecypcis [2].

S BBakaro, 10 PO3YMIHHS LUX COIIAJIBHUX, EKOHOMIYHUX Ta MOJITUYHUX YWHHHKIB €
BXJIUBUM JUII PO3POOKH CTpaTteriii 600poTsOH 3 MipaTCTBOM Ta 3aro0iraHHs HOro MOLIIHMPEHHIO.

boporpba 3 miparcTBOM BHMara€e KOMIUIEKCHOTO TIAXOAy Ha PpIiBHI Jep)KaB Ta
MDKHApOIHOT CIIIJIBHOTH.

JlocmiKeHHsT BUSBHIIO JIEp)KaBHI Ta MDKHAPOJIHI 3aXO0JH, SIKI MalOTh BXKHUBATHCS IS
60poTHOU 3 MpaTCTBOM:

Jlep>xaBHi 3aX0/11:

e 3aKOHOAABCTBO 1 MpaBoONOPsAAOK: JlepxaBu NMpHUIMalOTh 3aKOHH, SKI MependayaroTh
KPUMiHAIBHY BiJIMOBIAAIBHICTE 32 MPATChKI aKTH Ta BYKUBAIOTH 3aX0J(IB JUIS X MEPECIIilyBaHHS
Ta MOKapaHHS.

e BiiicbkoBi omnepauii: Jlep>kaBu MOXXYThb BUKOPUCTOBYBATH MOMILEHCHKI Ta BIHCHKOBI
CHJIU JIJIs 3aXMCTY MOPCHKHX IUISXIB Ta pearyBaHHs HA MiPaTChKi aKTH.

e CmiBmpans 3 MDKHApOJHUMHU mapTHepamu: JlepKaBU CHIBOPALIOIOTh 3 1HIIUMH
KpaiHaMH Ta MDKHapOAHMMHU OpraHi3alisMd 3 METOI OOMiHY iH(OpMAI€0 Ta CHIIBHOI
0opoThOHU 3 mipaTcTBOM [2].

MikHapo/IHI 3aX0I1 Ta MOJITHKH:

e MixHaponHi Mopceki marpyni: CHiunbHI HaTpysibHI oOmepanii, Taki sK oOreparis
"ATananra", cipssMoBaHi Ha 3a0e3neyeHHs 0e3MeKH Ha MOPChKHUX HUIAXaX.

e MiKHapoIHI KOHBEHIIT Ta 1oroBopu: OCHOBHI MOJIOKEHHS 3 OOPOTHOU 3 MIPATCTBOM
micTsatbess B KonBenuii npo Biakpute mope 1958 poky, Konsenuii OOH 3 Mopchkoro mpasa
1982 poky, Konseniii npo 60poTe0y 3 HE3aKOHHMMH aKTaMM, CHPSIMOBAaHHMH Ha Oe€3leKy
MOPCBKOT0 CyIHOIIaBcTBa 1988 poky.

e bopoThba 3 KOpYMIE€0 Ta TMiIBUIICHHS EKOHOMIYHOI CTiHKOCTi: MixkHapoH1
MporpamMu CIpsSMOBaHI Ha MIABUIIEHHS €KOHOMIYHOI CTIMKOCTI Ta OOpOTHOY 3 KOpYMIE B
perioHax, Jie MipaTCTBO € MOIUPEHUM SIBUILEM.

e BukopucranHs TeXHOJOTIYHUX 3ac00iB: CydacHi TEXHOJIOTI{, Taki K CYIyTHUKOBHM
Harsn Ta OE3MUJIOTHI JIiTalbHI anapaTd, BUKOPUCTOBYIOTHCS IS MOHITOPHUHTY Ta TPOTHIIi
HipaTcTBY.

e [linTpuMKa pO3BUTKY B perioHax, ¢ MipaTcTBO € momupeHuM: [IpoekTu couianbHO-
€KOHOMIYHOIO PO3BUTKY MOXYTbh CIPHUATH 3HMKEHHIO OITHOCTI Ta COLIajbHOI HANpyrH, II0
Moxe OyTH akTopom miparcTsa [1].

3aragpHa MeTa IHUX 3aXOJiB 1 TOJITHK TOJsirae B 3a0e3redueHHi Oe3nekn Ha Mopi Ta
3aro0iraHHi MipaTcTBY SK 3arpo3i [UIs MIXXHAPOTHOT TOPTiBIi Ta O€3MeKH.

Jlis po3yMiHHS Cy4acHOTO MipaTcTBa Tpeda 3BEPHYTUCS A0 CYyYaCHUX IMPUKIIaIIB:

1. TIlipaTcTBO B ManakkchKiif MpOTOIIi:

e [liparcTBO B ManakkchKii MPOTOIIl CTAJIO CEPHO3HOIO MPpobdIeMoro HanmpukiHi 1990-
x 1 Ha moyaTtky 2000-x pokKiB.

e  KingbKicTh MmipaTChKUX HAMa B 3HAUYHO 30UTbIMIacs, 3 25 B 1994 pori 1o 220 y 2000 porii.

e V 2004 poui Oymo 3adikcoBaHo 325 mipaTChKUX HamagiB IO BCbOMY CBITY,
BKJIFOYAar0YM MallakkChbKy MPOTOKY: 9 aTtak Oins Mamaifsii, 8 — 6ina Cinramypy ta 93 — Oins
[aone3ii.

e [Ile mpu3Beno [0 MOCTIHHOrO MAaTPyJIIOBaHHS MPOTOKM Bilicbkkamu Manaifsii,
Innonesii Ta CiHramypy 3 MeTor0 00pOTHOH 3 MIPATCTBOM.

e 3aBIIKM CHUIBHUM 3aX0JaM LUX TPbOX KpaiH, MIpaTcTBO B perioHi Oyno Mmaibxe
nikBigoBano 10 2008 poky [3].
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2. ComamiichKi mipaTu:

e [liparcTtBo B Comariiickkomy perioni mouainocst y 2000 porti yepe3 HEeCTaOUIBHICTH B
Comani.

e [lipaTu 3aXOIUTIOBANU Cy/IHA 3 METOI0 BUMAaraHHs BUKYILY.

e VYV 2008 poui Briepiie OyB 3axOryieHUI HadTOBHIA cyniepTankep "Sirius Star",

e CepenHiii BUKYII 3a CyJHa CTaHOBUB On3bKO 4 minbioHIB nonapi CHIA, gactuny
SIKUX TIpaTH BKJIAAAINA y CBOT KOpabJIi Ta KOMaHIH.

e [liparctBo B ComamificbkoMy perioHi Maiie JIKBiJIOBaHE 3aBISKH MIXHAPOIHUM
iHiI[iaTBaM Ta JisiM BilicbkoBuX cuit [3].

3. IlipatctBo y I'BiHEHCBKIH 3aTOL:

e [lipatu B 1mpOMy perioHi 3a3Bu4ail € J0Ope 030pOEHMMHU 3JIOYMHHUMH TPyNamu i
BJIAIOTHCS JO HACWJIBCTBA IS 3aXOIIEHHS! HAQTOIPOIYKTIB.

e V¥ 2016 pomi I'BiHeiichka 3aTOka Oysia BU3HaAHA HAMOUIBII HEOE3MEYHUM MICIIEM Ha
3eMiti I MOPETUIABIIIB, 3TiHO 3 JaHUMU opranizaiii "Okeanu 6e3 miparctea” [3].

VYci ui perioHu Oyiau CBIAKaMU 3pOCTAaHHS MIPATChKUX AKTIB Y MHUHYJIOMY, 1 3aBISKU
3axoJlaM Koalilid Ta MDKHapoAHIN crhiBopani Oynu mojoiaHi abo 3Ha4HO 3MeHIueHi. [Ipore
MIpaTcbki akTH MOXYTb IOYaTHCS Yy OyAb-SIKHH MOMEHT, 1 LI PETIOHM 3aJUIIAIOTHCS ]
MOCTIHHUM HArJIs10M 3 METOIO 3a1100iraHHs HOBUM HarajaMm.

A BupimuB, MO MIKHAPOIHA CIHIBIpaIl Ta KOOPJWHAIS TParOTh KIOYOBY pOJIb Y
BUpilIeHHI npobiemu mipaTcTBa. CTBOPEHHS KOAMilii Ta CHUIBHUX MIDKHApOJHUX 1HILIaTUB
JOTIOMAararTh €PEKTUBHO pearyBaTH Ha 3arpo3y MipaTrcTBa i1 3a0e3neuyBaTh O€3IeKy y BOJIHHX
pOCTOpax. BimbLIiCTh KpaiH po3yMitOTh HEOOXIAHICTh CHUIBHUX 3yCWIb Y LIl CIpaBi 1 aKTUBHO
HMIATPUMYIOTh Ta MPUIMAaIOTh Y4acTh Y MIKHAPOJIHUX MporpaMax 00poThOU 3 MpaTCTBOM.

[IpoTte, BaxMBO nam'saTaTH, 110 ICHY€E MOCTiMHA HEOOXITHICTh BJIOCKOHAJIIEHHS CTpaTerii
Ta 3axXO0JiB JJIs 3arno0iraHHd HOBUM BHIMAaJKaM HiparcTBa. TeXHIYHUI Iporpec i po3BUTOK
CY4YacHHUX 3ac001B CIIOCTEPEKEHHS i HaBirallii BiIKPUBAaIOTh HOBI MOXIIUBOCTI /151 €EeKTUBHOTO
KOHTPOJTIO 33 BOJIHUMU TEPUTOPISIMU Ta CBOEYACHOTO PearyBaHHs Ha MipaTCchKi 3arpo3u.

BucHoBku. IlipaTcTBO Ha MOpSX 3aJIMIIAETHCS HEAOUAKOI 3arpo30r0 JUIs CBITOBOT
Oe3neku Ta cTabuIbHOCTI. IcHyBaHHS 1i€l MpoOiIeMH TUKTYETbCS KOMILIEKCOM (DakToOpiB, cepen
SKUX BaXKJIMBOIO € OIHICTH, colliadbHa JE3IHTEerpallis Ta HEeCTAOUIbHICTh YPSAIB y PI3HUX
perionax. IlipaTchki rpymu, 10 AIIOTH y [HMX YyMOBAax, 3HaXOJATh Yy MIpaTcTBl 3acid 10
OTPUMAaHHS JI0XOJIIB Ta BUKHBAHHS.

30BHINIHI ()aKTOPH, Takl SIK MDKHApOJHA TOPTIBJIS Ta rio0anbHa €KOHOMIKa, pOOJATH
MipaTcTBO 1Ie OB cepilo3HO0 3arpo3oto. IlipaTi arakyoTh TOProBesbHI Cy/IHA Ta BUMArarmTh
BUKYINH 3a iXHIO BiANpaBKy a0o0 3a BIAMYCTKY 3apy4YHUKIB, 10 MOXE CYTTEBO BILJIMBAaTH Ha
€KOHOMIUHY 0e3MeKy pi3HUX KpaiH.

Po3poOka Ta BripoBakKeHHsI €PEeKTUBHUX CTpaTerii Ayt 00poThOU 3 MipaTCTBOM BUMAarae
y3TO/DKEHUX Jii JepXaB Ta MDKHAPOJHHMX OpraHizauiid. BakJIMBO CTBOPUTH MeXaHI3MHU
criBmpani Ta oOMiHy iH(popMali€ero a1 60poThOU 3 MIpaTcTBOM Ha MOpsX. Takoxk HEOOX1IHO
HaJaBaTH MIATPUMKY KpaiHaMm, sKi CTpa)XAalTh BiJ MpaTcTBa, 00 3MIIHIOBATH iXHIO
CIPOMO’KHICTh IPOTHUAISATH I1H 3arpo3i.

3arajiom, MipaTcTBO Ha MOPSIX 3aJUIIAETHCS CKIAJHOI0 MPoOIeMoro, 1 i i po3B's3aHHS
MoTpiOHa clijibHA poOOTa Ta PIlLydi 3aX0AH Ha MIXKHAPOJIHOMY PIBHI.
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BAJKJIUBICTh CUCTEMU CUTHAJIIBALIT
TA MIPOTUNOXKEXKHOI CHCTEMHA HA BOPTY CYJIHA

benenxo B. O.
Xepconcvka oepaicasHa Mopcoka akademis
Hayxosuii kepienux — cmapuwuti euxknaoay Ozienko M. /1.

Beryn. OcrtanHiM yacoM (araTo yBaru NpHIUISIETBCS CYTHOBIM CHCTeMI CHrHasi3aiii
(Alarm Monitoring System) Tta mnportunoxexHiii cucremi (Fire Detection system). Ile
JOCIIJDKEHHST TPHUCBSIYEHO OLbII JI€TaJbHOMY BHBYEHHIO 1i€i CHCTEMHM JJs PO3YyMIHHA
aKTyaJbHOCTI Ta BOXXJIUBOCTI i1 HASIBHOCTI Ha CY/IHI.

OcHnoBua yactuHa. Cucrema curnamizauii (AMS) BUKOPUCTOBYETBCS Il MOHITOPHHTY
Ta KOHTPOJIIO [apaMeTpiB PI3HOMAHITHUX CUCTEM Ta MPUCTPOIB.

JUis pi3HUX TUHIB CYAECH MOXYTh BUKOPHUCTOBYBATUCS HECXOXKI CHUCTEM, ajle MPUHIIMII
poboTu cucteM oaHakoBuid. [Ipukiagom € Taki cucremu, sk Selma Monitoring System,
Kongsberg Monitoring System, Terasaki Watch-Free System Ta ixui moaudikarii [1].

N
( Superstructure
Main and Extension alarm panel Engineers Cabins
Gymnasium
VDR Enaine Control Room Macernnm
1
LCD operation Main Contol unit « UPS 24DCV
qtations T
Keyboards Enaine Clontrol Room Alarm
o Control unit (1.2..3) __Column
| Log and Alarm ontlro unit (1.2..
printer ] Sensors: Pt100 K-Type

Pucynok 1 — CtpyktypHa cxema Alarm Monitoring System

Ha manmtonky 1 mMu 6aummo 3 4yoro ckianaetscs cyaHoBa AMS, e o6’emHa 1 ckiaaHa
cucTteMa. 3aBJaHHSAM eJEKTPOMEXaHIKiB € pO3yMiHHS Ta BUIIPABJICHHS Pi3HOMaHITHUX CHTHAJIIB,
SIKi CHIOBIIIIAIOTH PO HECHPABHICTh SKOTOCH MPHUCTPOIO Ta CUTHANI3YIOTH HaM TIPO IIe: CUTHAM 3
NaHeJi CUrHamizamii B MallMHHOMY BiAJUIEHI, Ky MH 4Yy€EMO, Ta TapalielbHO CHTHal
HecrpaBHOCTI BimoOpaxaeTbcss Ha LCD maneni ympaBiiHHSA, SKHA MH MOXEMO ITOOQYHTH,
NOYYTH Ta 3pPO3YMITH, sIKa HECTpaBHICTb Ta MaiOyTHi naii. KoxHoi Hemim mnepeBipsroTbes
CUTHAJM, SKI BH3BaHI IITYYHO, JUISI PO3YMIHHS, IO MPUCTPOi B poOOYOMY CTaHi, ¥ BOHHU
3MOXXYTh BiANpaBUTH curHaj. lle momomarae B MailOyTHHOMY Ha Cy/HI 3amo0irTi HeOakaHUX
Ha/[3BHYAHUX cuTyallid. [[pormoHyeMO pO3TIISTHYTH KOXHHIA €JIEMEHT CUCTEMHU CHTHAITI3allii:

— Alarm Column — e aBTOHOMHA CyIHOBa crcTeMa curHaiizaiii Ha 6a3i mini-I1JIK, sxa
BKa3ye Ha Bi3yasJbHI Ta 3BYKOBI CHTHAJIU TPUBOTH BiAmoBigHO 10 mpamwi IMO, a Takox BUMOT
KJIacudikamiiHoro ropapuctaa [4].

— Tonosua cexuis ynpasiiaas (Main Control unit) 3HaxoauThcs B EHTpalbHIN MyJIbTI
ynpasnsaas (Engine Control room), sikuii € roJ0BHOIO JTAHKOIO JJIsl BUSIBIICHHS HECIIPABHOCTI B
CUCTeMi YIpaBIiHHA TOJOBHHM, JOMOMUKHMMH JBUTYHAaMH Ta IHIIUMHU JOMOMIXKHUMHU
MmexaHi3Mamu. KoxxHoro aHsi OoproBuit mpuntep (LOQ printer) mpykye TrojioBHI MOKa3HHKH
CHCTeMH, a mpuHTep curHamizamii (Alarm printer) apykye nuiie TOAi, KOJH BUXOANUTH CHIHA
HECIIPaBHOCTI.
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— TonoBHa cekuis ynpasiiaas (Main Control unit) sxuButhes Hanpyroro 24V DC, Bin
UPS (Uninterruptible Power Supply). UPS — 1e Tum mpucTporo, SKHii XHBUTh OOJIaJHAHHS
Maiibke MUTTEBO Yy pa3i 30010 €JeKTPOMEPEIKi, 3aXHIaroun 00IaiHaHHs Bix momkomkeHas. UPS
OyBalOTh pi3HI 32 YaCOM POOOTH Ta 3a BapTICTh, UMM Oinblie yacy podotu Tum UPS nopoxkye.

Onnoro Main Control unit menocratabo, ToMy B MB (Maruse BifIisieHHs1) BCTAaHOBJICHI
noxatkoBi cekuii koHTpomto (Control unit), 1o SKUX NPHEAHYIOTBCS CUCTEMa KOHTPOIIO 3a
JOTIOMIXKHUM JIBUTYHOM, KOMITPECOpaMH Ta MoA10He. MEeTOr0 TaKoro 3’€IHaHHS € pO3TaTy>KeHHS
CHCTEMH, MOJIETILIEHHs B poOOTI Ta MOIIYKYy HecnpaBHoOcTi. Hanpuknan, 1ye He 3pydHO, KOJIU B
OJIHOMY MICIIl CKYIYEHHS JpOTiB, 1 HEOOXIJHO 3HANTH TEBHWM MAPIT, BIAMOBIIAIBHHMA 3a
TEeMIeparypy HiAIIUIIHAKA, 0araTo Yacy MapHyeTbecs, 1100 WOro 3HAWTH, L€ BUKIIHMKAE
He3pyuHocTi. HabaraTo kpaiie, Koiau B OKpeMiil CekIii € Il ApOTH, 1 MOKHA IIBHJIKO Ta 0e3
HEpBYBaHHs 3HAUTH Ta MEPEBIPUTH Ha KOPEKTHY POOOTY THX UM iHIIUX €JIEMEHTIB.

Control unit ayxe momomarae HamM B poOOTI Ta BHUSBJICHHIO HECIPABHOCTI, 0 HHUX
mija’eaHaHl curHaimM Big gatuukiB Takux sk: Pt100, K-Type. Po3risHemo 1i THIM JaTYMKIB
OUIBLI I€TaIbHO!

— Haruuku Pt100 € HalOuIbII NOUIMPEHUMHU THIIOM TEPMOMETPIB ONOPY 3 UYTIMBUM
mwiaTuHOBUM enemeHToM. latuuku Pt100 € natunkom TemmnepaTypu, 110 BUMIPIOE €IEeKTPUUHUN
OIlip 3 BUKOPHUCTAHHSIM YyTJIMBOTO €JIEMEHTa IUIATUHU 1 Ma€ Jiana3oH BUMiptoBaHHS 10 600°C.
Omip npu 0°C cranoButh 100 OmMm, 3Biacu 1 Ha3Ba Pt100. Takox € natuuxu Pt500 ta Pt1000 3
BianoBigHUM onopom mpu 0°C.

— JHaruuxku K-Type (Tepmonapa) — e THN JaTyuKa TeMIepaTypu, OAMH 13 HaHOUIbII
BUKOPHUCTOBYBAHHUX THUIIIB TepMOIap, 3aBASKH IIMPOKOMY Jiama3oHy TeMIIepaTyp, TOYHOCTI Ta
JIOBrOBIYHOCTI, CUTHAJI Ha HUX TIo1aeThes (4-20MA).

JIns mepeBipKy UX TAaTYUKIB 3a3BHUUail BUKOPUCTOBYETHCS Kanioparop (Calibrator), sixuii
MOXK€ HArpiThcs 10 HEOOXIAHOI HaM TeMIlepaTypH IJis BHUSBJICHHS, 110 HOBHM JaTuuk Oyne
NpaLOBaTH 1 He BUiAE 3 Jaxy mpu poOOTi (L0 1HOMI TparIA€TbCs Ha MPAKTHIN): OTPUMAIIH
HOBMI JaT4MK, 3aMiHMJIM, 4epe3 2 1Hi BiH 3ropiB. Kpaie mepeBipuTH, HIXK MIHATH JaTYUKU
Oararo pa3iB Ta BUTpayaTH Ha II¢ CBiH Jac.

JTo Main Control unit mix’exHani 70JaTKOBI HaHe i TOJI0BHOI Ta T0AaTKOBOI CHTHAI3aIii
(Main and Extensions alarm panel). 3a3Buuaii, BOHH BCTAaHOBJIEHI B MICIIfAX, JI¢ CKiMaK 3a3BUYail
MIPOBOJIMTH CBil Yac, TpeHAXKEPHUH 3aJ1, iaJIbHS, KAIOTH, HA HaBITAIIITHOMY MICTKY, aJi¢ 4acTile
TaM 3HAXOJUTHCS JOJATKOBHH KOMII'FOTEP, Takwi, sk 1 B MB, misa meperismy Ta Harisay 3a
CUCTEeMOI0. B KaroTax - TiTbKH JUII MEXaHIKIB, JJIs IHIITNX WICHIB KIMaxy e He TepeadaueHo.

Fire System na 60opTy BHKOPHCTOBYETHCS Ui KOHTPOJIIO Ta HEraiHOI CHTHAMI3allil mpo
noXexy 4u 1uM y MB, Tpromax Ta B iHIIMX yacTuHax cyaHa. 3a Bumoramu SOLAS (Regulation
7) cyHa IOBUHHI MaTH aBTOHOMHE Ta IMOPTATHBHI 3aCO0M JJI TaCiHHS MOXEX1 Ha O0PTy cyaHa

12].

Water sprinkler
p AMS General alarm
svstem system

l I

Repeater panel Fire system general Fire
panel Sensors
-
MSB ESB
220VAC 220VAC

.

PucyHoK 2 — cTpyKTypHa cxema MPOTUIIOKEKHOI CUCTEMH Ha OOpTY CyAHa

Po3risiHeMO CTpyKTypHY CXe€My IIPOTHUIIOKEKHOI CHCTEMU
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— 3arampHa maHenb npotunoxexnoi cucremu (Fire system general panel) 3a3Buuaii
3HAXOJUTHCS HA HaBIraliifHOMy MicTKy a00 B 1HIIOMY MiCIIi, 3aJIe’Ka4d BiJ KOHCTPYKIIii Cy/aHa.
3 ii JOMOMOroI0 MOXKHA BIIKIFOUUTH MOXKEKHY CHCTEMY Ha JesSKuil yac: mif yac neperipok (Fire
Sensors) MoXKe)KHUX JaTYUKIB UM 1HIITUX €JIEMCHTIB,

— Ilanens» momTopy (Repeater panel) posramoana B MB abo B iHmoMy wicli, Iie
TaKOX 3aJIC)KUTH BiJl KOHCTPYKLIi cyaHa. 3a ponomororo Repeater panel mu MoxeMO BUMKHYTH
MOXKC)KHUIM CUTHAJI, ajle OCHOBHI JTii BUKOHYIOThCS TiIbKH Ha Fire system general panel.

Fire system general panel sxuButbcs nHanpyroro 220VAC Big TOJIOBHOTO PO3MOALIBHOTO
mutka MSB (Main Switch Board), a Takoxx mae aBapiitne mxepeno eneprii 220VAC Bix
aBapiliHoro posnoainbHoro mutka ESB (Emergency Switch Board). Takox, Fire system
3B’s13aHa 3 AMS, ipu oxexi, TMMy 4 XHOHOMY CITpaitoBaHHi crpairoe AMS.

— General alarm system — 3aranpHa aBapiifHa CUrHaJi3allisi BUKOPUCTOBYETHCS LIS
BCIX BUJIB IHIUACHTIB 1 CKJIAIa€ThCS 13 CIMOX KOPOTKHX 3BYKIB, 32 SKUMH 3BY4YUTh OJUH JOBTUN
3ByK. Llel 3Byk ekimaxk MoXe MOYYTH IMiJ] 4ac MOXKEKHUX TPEHyBaHb ab0 SIKIO CTaHETbCS
peanbHu iHIUIEHT [3].

— 3ona (Loop 1, 2, 3) moxxe OyTH Oinblie, 3a3BUYaii HA CylaxX MO 30HAM, IiJIKIFOYCHI
MOXKEeXKHI CEHCOpH, 1HOAI OyBa€ MIAKIIOYEHHS MOCTIJOBHHM, II€, HA MOKI IYMKYy, HE IyXKe
KoMdopTHe pimieHHs, [lokexHi ceHcopu Ha OOpTy CyJHa, IO 30HAM JYyXK€ JIETKO Ta LIBUJIKO
MOYKHA 3HAMTH Ta 3pO3YMITH, SIKHH CEHCOp CHPAIIOBaB, JJISl HOTO € CIEIiaIbHUI CIHCOK, /e
MOYEMO 1110 1H(opMaIito 3HANTH.

— Tloxexui cencopu OyparoTh: aumui (Smoke), temmeparypui (Heat), momym’s
(Flame). lumHi ceHCOpH BCTAaHOBIICHI MaiiKe BCIOJM Ha CY/IHI, pearyroTh Ha AuM. TemrepaTypHi
CEHCOPH BCTAaHOBJIIOIOTHCS TUIBKM Ha KamOy3i, Ui KOHTPOJIIO TeMIlepaTypH, 3a3Buuai Bia 80—
85°C. Flame cencopu abo ceHCOp MNOJyM’s IIYKarOTh II€BHI YacTOTU YJIbTPagiojIeTOBOTO
BUNIPOMIHIOBAaHHSA Ui BHUSBJICHHS TMAJAI0Y0i TOXKEXKI, MOXHA PEryJIOBaTH BiJICTaHb,
BCTAHOBJIIOIOTHCS TUIBKH OUIS FOJOBHOTO JBUTYHA, AU3€Tb FeHepaTopa, cernaparopis, Ooiiepa,
1HCIHEepaTopa.

Jly>ke momyisipHUil BUpOOHUK TOKEXKHOI crcTeMu Ha cyaax — e Consilium.

Hamnpukiniii X0TiJI0Ch JOAATH HE MEHIN BakiuBy iHpopmariito po DIP switch. DIP (Dual in-line
package) — me pyuHuii enexTpuuHuii nmepemukad. L[i mepemukaui 3a3BH4ail BCTAHOBJICHI Ha
MOXKEXKHUX CEHCOopax, Mo0 MU 3MOTJIH MPOMHUCATH aJpec CEHcopa, KWW MH MiHsIeEMO, 00 y
KO>KHOTO TOXKEXKHOT'0 CEHCopa € CBil ajipec 1 Miclie, /i€ BiH CTOITh, Ay’Ke BaXKJIMBO MPONUCYBATH
TOW caMMii aJipec MPH 3aMiHi TOXKEKHOTO CEHCOPa, SIKUi BUUTIIOB 13 jaay [5].

BucnoBok. Cructema cUTHaMI3aIli] Ta MPOTUIIOKEKHA CHCTEMa Ha OOpTy CylHa — IIe He
npocTi cucreMd. BoHM MOBUHHI TpamioBaTé 0e3 MEpemKoJ] Ta CIpalboBYBaTH Yy BCAKHUN
BUTIAJIKAX, JIUISl PO3YMIiHHS Ta BUPIMICHHS MpoosieMu. Ha Moo qyMKy, I1i CHCTEMH JTy’Ke BaXKJIUBI
Ha OopTy cymaHa, 0e3 HUX Oyino OW IyKe CKIAJIHO MPAIIOBATH 1 HABITh HEOE3MEYHO IS KUTTS
moauHA. ToMy eIeKTpOMEXaHIK TIOBHHEH PO3yMITH 1 3HATH IIi CHCTEMH IyKe J00pe s
0e3MeKH eKinaxy Ta CyIHa.
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BE3NEKA JKUTTEA/IBHOCTI HA MOPI: 3AI'PO3U TA 3AXO/1U
JJISA BABE3IIEYEHHSA MOPCBKOI BE3ITEKH

Bpyoneecokuii H. P.
Biookpemnenuti cmpykmypruii niopo3oin « Mopcokutl ¢haxosuii konedxc X IMA»
Hayxosuii kepisnux — x.m.H., euknaday Hazaposa B. B.

Beryn. Mopst Ta okeanu 3aBxau Oy NpUBAaOIUBUMHM IS JIFOJCTBA JKEPEIaMu, 16 MU
MOXKEMO 3HaMTH SIK MPOAYKTHU XapuyBaHHS, TaK 1 MOXJIMBOCTI JUIsl TOPriBil Ta €KOHOMIYHOTO
po3Butky. IIpote CBiTOBHMII OKeaH — Il€¢ TAKOXX HEOE3MEUHHUIl eJEeMEHT HAlloro MPUPOJHOTO
CEpE/IOBHINA, /I¢ HaBITh HAWIPIOHIIIA TOMIJIKA MOXE MPU3BECTH 0 CEPUO3HUX HACIHIJKIB IS
KHUTTS Ta 37J0POB'A JIOACH, IPUPOIU Ta MOPCHKOTO CepeloBHUILA. Y IIbOMY KOHTEKCTi Oe3neka
KUTTEAISUTHHOCT] HA MOP1 CTa€ BKpai BaXKITMBOIO MTPOOIIEMOTO.

3abe3nedeHHsT MOPChKOi Oe3MeKu — Iie CKJIaJHe 1 OaraTorpaHHe 3aBJIaHH:, K€ BHUMarae
MOETHAHHS 3yCWIb YPSAJOBHX CTPYKTYp, MDKHApPOJIHHUX OpraHizaiiid, MOpSIKiB, HayKOBLIB Ta
IPOMAJCHKOCTI. Y Wil CTaTTi pO3IJISIHEMO OCHOBHI BUKJIMKH, 3 SKMMU CTHKAa€ThCs Oe3leka
KUTTETISUIBHOCTI HA MOPI1, @ TAKOXK 3aXO/AM Ta CTpaTerii, COpsIMOBaH1 Ha 3a0e3MeueHHs] MOPChKOi
Oe3neku Ta MomnepeKeHHs aBapiii Ta karactpod Ha mopi [1].

OcHoBHa yacTtuHa. OcHOBHI 3arpo3u Juisi Oe3leku Ha MOpl MOXYTb OyTu
PI3HOMaHITHUMH 1 BKJIFOYAIOTh B ce0e Taki actekTH (puc. 1):

— n0200Hi ymosu. Mops 1 OK€aHH MiJAIOTHCA CTPIMKMM 3MIHaM TIOTOAM, 1 1€ MOXKeE
CTBOpPIOBAaTH HeOe3neKy Juist MOpsiKiB. CUiIbHI IITOPMH, yparanu, I'yCTUHA TyMaH 1 XBUJII MOXYTh
MIPU3BECTH JIO aBapiil Ta MOTOIUICHB CYICH;

— Jr00cvkull  pakmop. JIIOACHKI TOMWIKA Ta HEIUCHMIUIIHOBAHICTb MOXYTh OyTH
CEpI03HOI0 3arpo3010 sl Oe3neku Ha Mopi. HemocTaTHs miAroToBKa ekimaxy, BToMa, CTpec, a
TaKOK B)KMBAHHS aJIKOTOJII0 YM HAPKOTHKIB MOXYTh IPU3BECTH JJO HEIACHUX BHUIIA/IKIB;

— mexHiuni npoonemu. HasgBHICTb TEXHIYHUX HENOJIKIB Ta MOJOMOK Ha CyJHaX MOXKeE
npusBecTd 10 aBapid. Jlo muMx mpoOiieM BKIIOYAIOTHCS HECTPABHOCTI B POOOTI JBUTYHIB,
€JIEKTPOHIKH, CUCTEMH OE3MEKH, a TAKOX MPOOIEMH 3 TPyOOIIPOBOJaMH Ta 00JIaTHAHHSIM;

Pucynok 1 — Hebe3neuni cutyarii Ha Mopi

— nipamcmeo ma 3n04uHHicmy. JIedKi perioHH CBITY CTPa)XJaloTh BijJ MipaTcTBa Ta
3JI0YMHHOCTI Ha Mopi. [lipaTu MOXyTh HamajgaTH Ha CyJHA 3 METOI0 BUKPAJEHHS €KIMaxy uu
BaHTaXYy, 110 CTBOPIOE CEPHO3HY 3arpo3y s Oe3MNeKy;

— Hasieayitni nomunaxy. HapiramiiiHi MOMUJIKA MOXYTh TPU3BECTH 1O 3ITKHEHb MIXK
CyIHAMH, a TAaKOX /10 HeOe31euHoro HaOIKeHHs 1o Oepera uu NpUILIUBIB;

— 3a0pYOHeHHs HABKOIUUWIHBO20 cepedosuwjd. BUKHIM CMITTSA, MaJMBa Ta 1HIIAX
3a0py/IHIOIOUYMX PEYOBMH y MOPE MOXYTh 3aBJATH IIKOAW MOPCHKOMY CEpElIOBHILY Ta
MIPU3BECTH JI0 €KOJIOTIYHUX KaTacTpod;
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— mepopusm i 31080cueants desnexoro. CygHa MOXKYTb CTaTH 00'€KTOM TEPOPUCTHIHUX
aTak a00 BHMKOPHUCTOBYBATHCS Ul TPAHCIOPTYBaHHS HE3aKOHHHMX TOBapiB, IO CTBOPIOE
CEepi03HY 3arpo3y HalllOHAJIBHIN Ta MiXkHapoIHii 6e3neri [2], [3].

Jlnsa 3abe3neueHHss 6e3neKkd Ha MOPi BXKIIUBO MPUAUIATA yBary BCIM IIMM aclieKTaM Ta
JTOTPUMYBATHCS BIIOBITHUX CTaHIAPTIB, MPaBWI Ta Mpoueayp. MixHapoaHi opraHizanii, Taki
K MixHaposiHa Mopcbka oprasizauig (IMO), Bu3HayaroTh HOpMU O€3MeKH Ta peKOMEHallii, SKi
MalOTh 3aCTOCOBYBATHCSl Ha BCIX CyJHAaX Ta y MOPCBKUX IMOpTax, H00 3a0e3MeYUTH MOPCHKY
Oe3neky Ta 3armo0irTH HelaCHUM BUIIa/IKaM Ha MOPI.

3abe3neyeHHsT O€3MEKW Ha MOpPl — II€ BaKJIIMBE 3aBJaHHA, SIKE BHUMAara€ KOMIUICKCY
3axX0[iB Ta CIHIBIpali MK MUKHAPOAHUMU OpraHi3alisiMH, YpsIaMu, MOPSIKaMH Ta BIACHUKAMU
cyneH. Ochb Jiesiki OCHOBHI 3aX0/1 Juisl 3a0e3mneueHHs 0e3nexu Ha Mopi (puc. 2):

— MidcHapooui Hopmu ma cmaunoapmu. MixHapogHa Mopcbka oprasizauis (IMO)
po3po0Iisie Ta BIPOBAIKY€E MKHAPOAHI CTaHIApTH Oe3neku Ha Mopi. LI cranmapTu BKIIOYAIOThH
Konexc Oesnexku mis cyaen Tta mnoproBux cnopyn (COLREG), Konsenmito SOLAS
(MixHapoaHa KoHBeHLIs 3 Oe3neku KUTTd Ha Mopl), MARPOL (MixHapogHa KOHBEHIS PO
3ano0iraHHs 3a0pyTHEHHIO MOPIB BiJl Cy/IE€H).

— mexHuiuni 3acobu 6e3nexu. CydacHl cyaHa o0JagHaHl cucTeMaMu 0€3MEKU, BKIIOYAI0un
pamio3B'sI30K, CHCTEMHU HaBiraiii, CUCTEMH IO0>KEeKOTACiHHS, aBapiiiHi CUTHAIHU, EJIEKTPOHHI
KapTH Ta 1HII1 TEXHIYHI PIIICHHS JUIs 3a001raHHs HEIIaCHUM BUIIaJIKaM Ta aBapisiM;

CONAC 74

MENIVHAPOZIHAS KOHBEHLMA APEI————
11D OXPAHE YENIOBEYECKON WH3HH INERERS ST RS T X e
HA MOPE 1874 TOJA

Komera
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'"“':'::‘!“s‘.}}:{g{“g}g MARPOIS73/78 INTERNATIONAL
gl ot sl MARITIME

RELATING THERETO

o ORGANIZATION

COLREG HA 10

EDUCATION : MARINE ~

g Comerenentypr + AQ LD « 2015

Pucynoxk 2 — OcHOBHI 3ax0/1u A1 3a0e3MmeueHHs Oe3MeKu Ha Mopi

— Haeuanus ma cepmuixayis. MopsiKM TOBUHHI MPOXOJUTH HABYaHHS Ta OTPUMYBATU
BIJIMOBI/IHI cepTU(IKATH, K1 MATBEPAKYIOTh IXHI 3HAHHS Ta HABUUKH Yy chepi 6e3neKu Ha Mopi.
Ile Bkmtouae B ceOe HaBYAHHS 3 MOXKEKOTACIHHA, €BaKyallii, HaBiramii, mepmoi TOMOMOTH Ta
IHIIIMX ACIEKTIB OC3IEKH;

— nonepeoddiceHus nipamcmea. Jjia 3amo0iraHHs MIpaTCTBY BAKIMBO BXXMBATHU 3aXOAU
Oe3meku, Taki SK BCTAaHOBJIEGHHS Oap'epiB, sKi TEpEIIKOIKAIOTh JOCTYyIy Ha CyJIHO,
BUKOPUCTAHHS KOHBOIOBAHHS B HEOE3MEYHHX PErioHax Ta CHiBOpalld 3 MICHEBUMHU BlaJaMH Ta
MDKHApOJHUMH CHJIAaMH O€31eKH;

— Hagieayiuna 6e3nexa. 3abe3NeYeHHs NMPaBUIBLHOI HaBIramii Ta BAKOPUCTaHHS CYy4aCHUX
CHCTEM MO3UIIIOHYBaHHs, TakuX K GPS, € xirouoBuME acriektamu Oe3mnekn. TakoX Ba)KIMBO
BECTH CJIIJIKyBaHHS 32 METEOPOJIOTITYHUMH YMOBaMHM Ta HaBIralliHHUMU MONEPEIKEHHIMU;
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— bopomvba 3 3abpyoHenHsAm. Jlns 3amobiraHHs 3a0pyAHEHHIO MOPS BaXKIUBO
norpumyBatucst BuMmor MARPOL Ta iHIIMX MIXKHApOJHUX KOHBEHIH, SIKI PEryJOI0Th BUKUAN
CMITTS Ta 3a0pyAHIOIOUNX PEUOBHH Y BOJIH;

— aeapiini naanu ma ynpaeuinusa Kpuzosumu cumyayiamu. CyIHOBIACHUKH MOBHHHI
pO3po0ISATH aBapiliHI TUIAHW Ta 3IIHCHIOBATH HABYaHHS EKiNaxy 3 YIPaBIiHHS KPU30BUMH
CUTYallisIMU JJ1s1 epeKTUBHOTO pearyBaHHs Ha HEIIACHI BUIAJKU Ta aBapii,

— cnienpays ma ooMiH iHpopmayicro. MixHapoHa cHiBIpalsd Ta oOMiH 1HGOpPMAIIIEO
MIDX BJIIaCHUKaMH CYJCH, ypsAAaMy Ta MDKHAPOAHUMH OpraHi3alisiMu JONOMAaraioTh BUSBISATH Ta
BUPILIyBaTH MOTEHIiiHI 3arpo3u uist 6e3neku Ha mopi [4], [5].

BucHoBok. besneka KUTTENISIBHOCTI HAa MOpPlI € BaXIUBOIO CKJIAZOBOIO IS
3a0e3nedeHHs CTajJoro PO3BUTKY HAIIOI IutaHeTH. Mopsi Ta OKeaH! BiiTparoTh KIFOUOBY POJb Y
CBITOBI TOpIiBJli, EKOHOMIlll, 3a0e3MeueHH] NPOJYKTAMU XapuyBaHHS Ta KIIMaTHYHHUX
npouecax. [IpoTe, 11 BOAHI NPOCTOPHU TaKOXK NMPUXOBYIOTh BEJUKI BUKIMKU Ta HEOE3MEKH, SIKI
MOTPeOYIOTh CePHO3HUX 3aXO0iB AJIs 3a0€3MeYeHHS] MOPChKOT O€3MeKH.

OcCHOBHI BUKJIMKHM O€3ME€KH Ha MOpl BKIIOYAIOTh aBapii CyjaeH, 3a0pyAHEHHS MOpIB Ta
OKeaHiB, MipaTCTBO, KIIMATUYHI 3MIHU Ta PU3UKU I MOPSKIB Ta Macaxupis. s momonanHs
LMX BHUKJIMKIB HEOOXiJHa CHIBIOpals MDK JepKaBaMH, MDKHapOAHHUMM OpraHizalisiMH,
MOpSIKaMU Ta HAyKOBI[SIMH.

3axomu st 3a0e€3MEeUeHHS MOPCHhKOI O€3MeKH BKIIOYAIOTh PO3BUTOK TEXHOJOTIA Ta
CTaHJApTIB Oe3meKu Ui CyJleH, HaBUaHHS Ta MiATOTOBKY MOPSKIB, MDKHApOJAHI yroau Ta
KOHBEHLIi JJsi pEryjioBaHHS [iSUIbHOCTI Ha MOpl, a TakKoX 3yCHWUIS 3 IONEpeaKeHHs
3a0py/AHEHHS] MOPCHKOTO CEpEIOBHIIA TA 3MiH KJIIMATYy.

Mopceka 6e3neka — 1€ ClijibHa BIAMNOBIJANbHICTD BCIX HAC, 1 TUIBKU 32 YMOBH CIIUJIBHUX
3yCWJIb 1 BIPOBAKEHHA HEOOXIAHUX 3aXOIIB MU 3MOXKEMO 3a0e3leuuTH Oe3NeKy >KUTTA Ta
JISUTBHOCTI Ha MoOpi, 30epertd MNpHUpPOJAHI pecypcu Ta 3a0e3NeYUTH CTaJiCTh MOPCHKOIO
cepeoBUINa Il MaHOYTHIX OKOJiHb.
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INTPATU TA METOJIHU BOPOTBbBH 3 HUMHA

3inoé’es €. 1.
Biooxpemnenuti cmpykmypruii niopo30in Mopcoxuil ghaxosuti konedic
XepcoHcovkoi 0epocasHoi mopcwvkoi akademii
Hayxosuii kepienuii — Egppemosa I'. IO.

Beryn. CiToBHii OKeaH Bpa)kae HE TIIbKUM CBOIMH OC€3rpaHUYHMMH IPOCTOpPaMH aje i
HeOE3MEeYHUMH 30HaMU YTBOPEHUMH HE TUIBKH 3aBISKH MPUPOJL a ¥ JroasM. SIK BCiM BiIOMO,
MOpSIK — JTy)Ke CKJajHa Ta HeOe3neuHa npodecis. OqHo0O 13 HEOE3MeK € MmipaTu sKi MOMpH BCl
3aKOHOJIABCTBA 1 3a00poHM po3kpamarTh cyaHa. Illo x Take miparctBo? IlipaTtcTBO — siBHIIE
MOPCBKOTO P0300F0, MUPOKO BiJOME II€ 3 CTapoJaBHIX 4aciB. B muHyjIoMy ioro ponb Oyia
JIOCUTh BaroMol0, y Cy4acHOCTI IpaTCTBO BXKE HE Tpa€ KOJIMIITHBOI POIIi, OHAK J0Ci 30eperiocs
B JIesKUX perioHax. ['omoBHOW 1m0 3arapOHuKiB € cyana tumy LPG ta LNG siki Ha GopTy
MaroTh JOPOTOILIIHHI 3aacy MPUPOJAHBOTOo nanuea. Came CyIHO HE Hece I[IHHOCTI JUIsl BJIACHUKIB,
TakK sIK B JICIKHX BUMAJAKaX BAaHTaX Ma€ OUTBIY MIHHICTh HIX caM KopabeJb.

OcnoBHa yacTuHa. CJI0BO «IipaTy MOXOIUTH BiJl TPEIBKOTO TEPATNS, OJHOKOPIHHOTO
31 CIIOBOM TEPA® («mpoOyBatu, BUIpoOOByBatH»). Lle crmoBo 3Bukio mpubmuzao y V-l
CTOJIITTSX JI0 H. €., @ IO TOTO K 3aCTOCOBYBAJIOCS IMOHATTS ANGTNG — «JIUCTIC» (Tpabi’KHUK), SIKUHA
3rajyBaBcs e ['omepom. [1]

Haiinepie mipatu Oynu 3a70KyMeHTOBaHi 1€ B 14 CTOMITTI A0 Hamoi epu, KOJIu Tpyna
OKEaHCHKUX peiiepiB Ta MOPCHKI HAPOIU HAIAU Ha KOopabJli cepe3eMHOMOPCHKOT Ta ereichKOoT
nuBiIZamii. 3 TOro yacy mpard Opaiu JIOJeH B TIOJIOH 3ayisl 3BEPHEHHS YyBarum Ta
HAUIIBUIIIIOTO BUKYITY TIOJIOHEHUX.

Bunanok miparcTBa HaBiTh TOPKHYBCS MOPSKIB 13 MicTa XepcoH. Y cybory, 13 moToro
2021 poky, y KuiB npu0yiu mecrepo yKpaiHCBbKHX IPOMaJIsIH — YWICHIB eKinaxy cyaHa «Steviay,
SAKUX 3axomwau mipatd y [BiHe#cekiit 3aromi y rpyaHi 2020 poky. OmuH i3 MOpSKIB
IIPOKOMEHTYBAaB CBOT MOYYTTs B moJioHi — «L{e Oyno ctpamno. HaBkono Tebe aBaausTh ironei 3
aBTOMaTtaMM IUI0A000BO» 1 J0JaB, MO OUIBIIICTh BUKpajgadyiB Oyidd B CTaHI CHIJIBHOTO
HApPKOTUYHOTO CIT’ sTHiHHS. [1]

Bynu 3amisiHi qy)e BENHMKI CHJIM Ta MpOBElIeHa BakHa poOoTa. JIroau NOBEpHYJHCS J0AOMY,
oriepartisi IpoHILIa YCHITHO ajpkKe BCi 3I0poBi Ta rosioBHE wuBi. Ile mpekpacHa mepemora Jiist
VYkpainu!

i
\

president.gov.ua (Official website)
Pucynox 1 — 3BisIbHEHI 3 TOJIOHY MOPSIKH

YoMy mipatu 3aXOIUTFOIOTh Kopabii i siki ixHi miti? OcHOBHA MeTa IUX TPabiKHUKIB —
BUKPACTU CYTHO 3 I[IHHAM BaHTaXEM 1 MIBHJIKUN TpOJNaX cyaHa abo BUKynN ekinaxa. Komu
CYJIHO 3aXOIUTIOIOTh TIpaTH, BiAMOBINATBHICTh MOKIAJAETHCA HAa HHUX 3TiAHO 31 crarrero 15
Konsenii 1958 poky Ta crarrero 101 Konsennii 1982 poky. Taki aii BBaXKarOThCsI MiPaTCTBOM:
1. Bynp-sike He3aKOHHE HACHIIBCTBO, 3aTpUMKa a00 OyIb-sIKMi aKT morpadyBaHHsS, BUNHCHUH B
OCOOMCTHX HUISX €KIMakoM ab0 Mmacakupamu OyAb-SKOTO MPHBATHOTO CyJHA YH TPUBATHOTO

43



Cyuacni npobremu MOpcvKk020 mpanchopmy ma besnexa mopeniaecmea, 23 nucmonada 2023 p.

JiTaka Ta CHPSMOBAHUN MPOTH: — y BIAKPUTOMY MOpi — MPOTH 1HIIOTO CyJHA YW JiTaka, abo
IIPOTH OCI0 YU BIACHOCTI Ha OOPTY; — MPOTU OYb-IKOI0 CyJIHA UM JiTaka, 0ci0 YK BIACHOCTI 3a
Me)XaMU IOPUCAMKIIT OyIb-sIK0i Kpaiau. [2]

2. byap-ska noOpoBUIbHA y4yacTh y BUKOPHCTaHHI OyJib-sIKOTo cynHa a0o JiiTaka 31 3HaAHHSIM
o0cTaBUH, sIKi pOOJIATH 1€ CYTHO a0o JITaK MpaTChKuM Kopabdiem abo sitakom. [2]

3. Bynp-aki aii, siki migOyproroTh abo CBiIOMO CIIPHUSIOTH MOBEAIHI, 3a3HaYCHIN y MyHKTax «1»
a00 «2». IlipaTCTBO CTAaHOBHTH CEpHO3HY 3arpo3y Oe3memi YKpaiHCHKHX Ta 1HO3EMHHUX CYJICH,
iXHIX eKiMmaxKiB 1 Maca)XXupiB 1 3aBJa€ 3HAYHOI IIKOAU MIKHAPOAHUM BiTHOCHHAM. [2]

Pucynoxk 2 — Burnsin mipatis

SIki ocHOBHI MeToAM 60pOTHOU 3 mipaTamu?

3rigfHo 3 HOpPMaMH MIXHApPOJHOTO TIpaBa, BIWCHKOBI KOpaOiai MOXYTh HaJaBaTH
JIOTIOMOTY TUIBKM 3aXOIUIGHUM KopabisiM Ha cBOiil Tepuropii. Uepe3 me mipaTé dacTto
3IMIIAIOTHCS O€3KapHUMHM TMICIs OTpUMaHHS BUKYyIy. J[BI OCHOBHI CBITOBI oprasizamii, sKi
3aiiMaroThCsi 6OPOTHOOIO 3 MipaTcTBOM, — MiskHapoaHa Mopcebka opranizaiis (The International
Maritime Organization — IMO) ta Mixuapoane mopceke Oropo (The International Maritime
Bureau — IMB), — Ha mpakTuiii BOHH MOXKYTb JIHIIE MOPAIUTH, IO POOWTH, SKIIO CYIHO
3aXOIUJICHO, Ta HAMITUTH 30HU PU3UKY. M KHApOIHI OopraHizailii He IPHUIUISIN HAJICKHOT yBaru
60poTh01 3 UM SBHIIEM, OCKIJIBKM €KOHOMIYHI 30MTKH, CIIPUYMHEHI MipaTCTBOM, CTAHOBIISATh
JIUIIIE HE3HAYHY YaCTUHY MDKHAPOJIHOT MOPCHKOT TOPTIBIII.

BucHoBok. Ha gaHuii MOMEHT mipaTCTBO NPAaKTUYHO HeakTyalbHe. Bcei MikHapojaHi
KOMITaH11 BUAUISIOTE KOHBOT a00 Jo/iel 31 30po€r0 TpH MPOXOJHKEHH] MPAaTChKUX 30H. Ale 3
BKpail CKJIQJHOIO EKOHOMIKOIO NESKMX KpaiH, JIOAM 3MYIIEHI 3aiiMaTucsi HeJeralbHUMH Ta
3a00pOHEHUMH BUAAMU MisUTbHOCTI. He3Bakaroum Ha MIKHApOIHI KOHBEHIIIT Ta IpaBuia, JTIOIU
rpalbyroTh CyJla Ta BUKPAJAIOTh €KIMaX I TOTO II00 OTpUMATH Tpolll Ha siKi Oyae >KUTU
poauHA.

Otxe, B 2023 poii BUKOPUCTOBYIOTHCS MAaKCHUMaJbHI CHJIH TIO OOpOTHOI 3 MipaTCTBOM,
ane Boau Kocra-Puku, bpaswmii, Koxym6ii Ta Comani mie € HeOe3MeYHUMHE ISl TIPOXOKEHHS,
KOMIMaHii BHIUISIFOTh KOJOCANbHI KOWITH 33yl 3a0e3NedeHHs Oe3NeKu CBOiX pPOOITHHUKIB.
KoXHOTrOo poKy I07aroThcsi HOBI IyHKTH O TOTO SK IOBOJUTHCS INMpPHM Hamaay MipaTiB Ta SK
00eperTu )KUTTS Ha 3aXO0IUIEHOMY CY/IHI.

CIIMCOK BUKOPUCTAHUX JKEPEJI

1. Tenexanan “/im”. Jlo YkpaiHM NOBEpHYJHUCS MOPSKH, BH3BOJEHI 3 MipaTChKOro
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WHAT ARE THE MAIN THREATS TO SEAFARERS’ LIVES AT SEA?

Zolotar K. R.
Kherson State Maritime Academy
Scientific supervisor — Lyashenko U. I., candidate of science

Introduction. One of the main issues facing the maritime industry nowadays is the safe
and proper ship operation. Ship owners seek for the ways of minimizing their losses caused by
various reasons involving bad weather conditions, mechanical failures and human factors. In this
context the maritime industry focuses on the importance of both providing the newest, more
efficient, marine plants and improving safety of the crewmembers. These issues are
interconnected and matters of serious concern. Furthermore, the personal safety aboard is always
in the public eye and bad weather conditions causing casualties are in world press media.

The improper machinery operation can become a threat to seafarers’ lives as well as
human factor can lead to the same consequences. And this is the fact that seafarers face on board
and the reason for professionals to be employees on more modern international vessels. That is
why the aim of this article is to explore the main threats to seafarers’ lives at sea.

Main body. According to the IMO (International maritime organization) research “out of
187 instances of groundings and collisions in 150 cases (80%) the human factor was a
contributory factor” [1]. The impact of human factor on accidents with casualties at sea includes
not only fatigue and irresponsibility but also disregarding personal safety. So, when considering
the human factor accidents the following aspects should be investigated:

1. Fatigue — the state of a person which indicates his/her exhaustion of hard work; extreme tiredness.

This is due to extra work and duties which a seafarer can be ordered to perform in case of
unpredictable situations like bad weather conditions or illness of some crewmembers for a long
period of time. There is a difference between fatigue and tiredness: in the first case the one
cannot concentrate and think logically to perform his/her duties until gets a full rest and in the
second case the one can perform his/her duties but slower than it should be after a short rest.

Ship owners, for example, often neglect the necessity to hire the third engineer and,
instead, use the position of the fourth engineer to hire a person who will perform the duties of
both. Hence this hired seafarer will work instead of two and it will be during a long period of
time. As a result it can lead to his fatigue and to his various mistakes.

There exist many marine accidents concerning crewmembers’ fatigue. In 1994 the
passenger vessel Estonia sank in the Baltic sea because of crewmembers’ fatigue and bad
weather conditions. This led to the death of 852 people out of 989.

Another example is the accident with the ferry Herald Free Enterprise which capsized and
sank after leaving the port of Zeebrugge in 1987. It was established that the accident had
happened due to the unclosed bow door because of the responsible crewmember’s fatigue (he
was asleep in his cabin) and the ferry hadn’t had watertight compartments. That led to the death
of 193 people including crewmembers.

One more example took place in 2013 a Hong Kong ferry collided with a fishing boat
causing serious injuries among the passengers (11 people). It was proved that the responsible
crewmembers had fatigue and their inappropriate actions were a contributing factor to the
accident.

2. lIrresponsibility — the thoughtless performance of one’s duties without understanding
the consequences.

Such situations can happen when a person, who is responsible for his/her part of common
work, is selfish or arrogant. There can also be other reasons for such behavior as laziness, lack of
awareness, etc. The neglecting of one’s responsibilities can lead not only to the damage of cargo
or equipment but also to the death of people, especially irresponsible ones. As a result, similar
examples with casualties were traced among marine accidents.

In 2012 the passenger vessel Costa Concordia deviated from its route because the captain
of the vessel wanted to sail closer to the island and stuck and list with partial sinking. This led to
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the death of 33 people including crewmembers.

Another accident happened in 2004 with the tanker Bow Mariner. In the investigation of
USCG it was emphasized that the captain ordered to open for cleaning the lids of 22 tanks. The
flammable vapors accumulated on decks because they were heavier than air that led to the
explosion. As a result there was a total loss of a ship and the death of 21 people.

One more example took place in 1987 with M/V Dofia Paz. Only one person was
monitoring the situation — the rest of the officers were drinking beer or watching videos and the
master was watching movie in his cabins. That resulted in more than 4,300 people’s deaths.

3. Disregarding personal safety — ignoring measures of personal security.

Situations like this happen when a seafarer doesn’t follow the rules or violate them. More
often it takes place with skillful crewmembers who consider that they are competent enough to
perform the work in their own way. The master or a chief officer sometimes prefers to finish
their work alone and give other task for a seafarer who should work with them.

In 2019 there was a fatal electrocution accident on board a bulk carrier Mu Dan Song.
Assistant electrician got an electric shock because he didn’t check the isolation and touched the
electric cable.

In 2012 the Danish on board the fishing vessel Boy Royal there was an accident. “While
a net was being hauled from the seabed, the skipper climbed over the top of a winch to access the
wheelhouse. The skipper’s leg became caught and was drawn into the rope that was hauling in
the net as the rope wound around the winch drum” [2]. The skipper sustained multiple fractures
and head injuries [2].

4. Incompetence — the lack of knowledge or qualification to perform one’s duties

properly.

Such situations can be when the one doesn’t want to continue developing in mental and
physical aspects and doesn’t make conclusions from his/her mistakes.

In 2012 there was a fire on board a trawler Onward. “The vessel’s crew did not attempt to
fight the fire and eventually abandoned the vessel and boarded liferafts. Safety of the vessel was
given insufficient priority by the crew. Their response to the fire reflected the absence of
emergency drills on board and poor knowledge of the vessel’s systems and equipment” [3].

5. Misunderstanding of orders — incorrect interpretation or inability to understand the
orders of a supervisor.

In 2004 a container vessel Sky Hope collided, the vessel had significant damage because
VHF communications between the vessels led up to the collision [3].

Speaking about the other aspects of human factor piracy attacks, religious, stowaways
and cultural differences should be mentioned.

While investigating machinery failures it was found out that these ones can happen with
any machinery on board and its due to the ship owners responsibilities and support seafarers may
handle modern equipment and have all necessary spare parts. The accidents with machinery are
almost always severe and can lead to a big amount of people’s death (especially explosions,
collisions and capsizings). As for the proper maintenance — its human factor.

Weather conditions also can be a serious threat to seafarers lives at sea but its up to the
condition of the vessel and masters competence and clear orders.

Conclusion. Taking into consideration all mentioned above it should be said that there
are various investigations in this sphere and all threats to seafarers’ lives are serious. But the
most serious as it can be seen from the article is human factor where fatigue, irresponsibility and
incompetence take the first place together.
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ABAPIMHA KAHATHA NEPEITPABA JIFOJEN TA BAHTAXKIB I3 CYJTHA,
O C1J1I0 HA ITPUBEPEXXHY MIVIMHY ABO KAMIHHA
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XepcoHncvka Oeporcagna Mopcobka akademist
Docmux I1. 11.
Kuiscokuii ynisepcumem xynomypu
Hayxkoeuii kepienux — Anexcenko B. JI.

Beryn. 3aranbHOBiOMa BHCOKAa €()EKTUBHICTh BAaHTOBUX KOHCTPYKIIHM y BiTHOIICHHI

iXHpOi Hecywoi 3marHocTi 10 BiacHoi Baru [1]. TlocTiitHi Ta TMMYacoBl KaHATHI MOCTH Ta
nepenpaBy HaJl OypXJIMBUMH piuKaMHy Ta Yyepe3 YIISIHMHU BiJOMI 3 HalIaBHINIMX YaciB 1 B JaHUH
Yac IMIUPOKO BUKOPHCTOBYIOTBCS SK MOCTOOYAIBHHKAMH, TaK 1 TE€OJIOTaMH, TYPUCTaMH Ta
NPUMITUBHUMH IJIEMEHAMH y pallOHaX, BIAJAJICHHUX BiJ] [IMBLII3AII]..
s ¥ Ha pucynky 1 mnpencraBinenuit 28-meTpoBuit
Mmict Q'eswachaka, BUrotoBieHuit 3 MOTY30K, 3ITKAaHHX
BpyuHy [2]. Lleit micT icHye Bxke moHan 600 poxis.
PeMOHT MoOCTy cTaB puTyaiioMm, KU IMOENHYE JIIONCH
MICIIEBUX TpOMaJa. A caMm MICT 00’€IHy€ IBI CTOPOHHU
yienunau. B 2013 poui mict OyB orosomieHuii 00'eKTom
Bceecsituboi cnaamuuan FOHECKO.

Ha yecpkomy KypopTi BiIKpUBCSI HaiJOBIIUI Yy
CBITI MIIIOX1AHUH MMIIBICHUI MICT, 3aBIOBXKH 721 mMeTp
(puc. 2). CnopymKeHHS 3HAXOIUTbCS Yy MiBHIYHO-
CXIOIHIA 4YacTUHI KpaiHM Yy TIPCbKOMY  MAacHBi
Kpanuukuit CHi>XkHUK Henojamik kopaoHy 3 I[lombmiero
[3]. OnHOUacHO Ha MOCTY MOXYTb IepeOyBaTu 10

500 mroneii. Criopyna 3aKpHBa€ThCS 3 MipKyBaHb

by o

Pucynok 1 — OcranHiii MicT iHKIB
Q'eswachaka Han piukoro Amypimak
B paiioni Kycko, Ilepy. Llopoky
CTapuil MICT 3HIMAaKOTh, a HOBUU
BCTaHOBITIOIOTh
Iofe 0e3neKky, SAKIIO UIBUAKICTH BITPY
nepesutye 135 km/ro.
3 Hamoro MomisiAy 3HAYHUMN
IHTEpeC TPEICTaBIIsA€ BUKOPHCTAHHS
aBapiifHOT KaHATHOI NeperpaBu JItoAeH
1 IIIHHMX BaHTaXIB Ha Oeper i3 cyaHa,
MO CiI0 HAa  KaMiHHSA,  KOIHU
BUKOPUCTAHHS IUTIONOK 1 BEPTOIHOTIB
: ; : ; : S  yrpymHeHo uepe3 IpuOid, BITED,
Pucynok 2 — mict Sky Bridge 721 noOynoBanwuii Ha HU3bKY TEMIIEPATYPY 1 BETMKHUI KPEH.
BucoTi moHaa 1100 MeTpiB HAJ piBHEM MODSI JlocTymiHe aBrOpam JLKEpeo,
B SKOMY  BIEpIIE  3raayeTbes

noJ10HMI crocid MPoBeaeHHS PATYBaJIbHOI oneparii [4].

22 nucronana 2019 poky Ounst Oeperie Onecu B pesyibTari IITOpMY 3ipBaBcs 3 SKOpS 1
OyB BHKMHYTHH Ha MinkoBomas Tankep "Jlendi" (puc. 3) mig mpamopom Pymynii [5, 6].
JlepxaBHa ciry>x0a 3 HaA3BUYaWHUX CUTYallild po3royalia onepariio 3 HOPATYHKY eKilaxy CyJaHa,
10 3a3Haio ymxa. Cripobu JicTaTrcs 10 HbOTO Ha BOJHOMY CKyTepi ab0 HayBHOMY YOBHI Yepe3
BUCOKI XBWII 1 CUJIBHMU BiTep HE yBIHUaNMCs ycmixoM. ToMy Ha CyIHO BIUIaB BiJIpPaBUIIHUCA
JIETKOBO/IONA3U. Y pe3ynbTaTi MK CyTHOM 1 OeperoM OyB MPOBIIIEHUH KaHaT, 3a JOIIOMOTOIO
SIKOTO TOTEPILTNX JTUXO MOPSKIB JOCTaBUIN Ha Oeper (puc. 4), e Ha HUX BXKE YEKATH METUKH.

Y npoctymHid AOBIAKOBIM JiTeparypi [7] BiA3HadyaeTbcs MOXKIMBICTH —€Bakyarlii
NOCTpaXKAATUX 13 Cy[EH, SKi 3a3HAIOTh JIMXa 3 BUKOPUCTAHHAM ITiJIBICHOI KaHATHOI JOPOTH, aje
METOJIMKH IX KOHCTPYIOBAHHS Ta PO3paxyHKy HE HABOAATHCS.
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Pucynoxk 4 — eBakyaris eximaxy Tankepa "/lendi" 3
BUKOPUCTAHHSM PATYBAIBHOTO KaHaTa

Mema po3pooxu.

PosrsnyTH TEXHOJIOT1I0
KaHaTHOI  TepenpaBu  Jomed i
BaHTaXIB 13 CydHa, M0 CUIO Ha
KaMiHHS, a TaKO)X KIHEMAaTW4Hy Ta
CTaTU4YHY CTOPOHU I[HOTO 3aBJAHHS
Ta  OTpUMATH  HEOOXigHI ISt

[JIaHYBaHHS TaKoi ornepauii
HeOoOX11H1 MaTeMAaTHYH] 3aJIEKHOCTI.
Texnonocia HageoeHHs

asapinnoi Kanammnoi nepenpasu.
Hacamnepen Ha  BUKMHYTE Ha
MUTKOBOJIIS1 M KaMIHHS CYJTHO, a00 3
CylHa Ha Oeper MOoAaeThCsl BITHOCHO
JIETKAN KIHEIb.

VY HalmpocTiloMy BUNAJKY,
KOJIM BiJICTAaHb HEBEJIMKA, BPYUHY 3a
JIOTIOMOTOIO TaK 3BAHOTO KUOAIbHO20

KIHYsL. B THIITHAX BUITaJIKaX
BUKOPHUCTOBYIOTh CrelianbHi
MOPTHUPKH 1 pakeTH [8], a TaKOX 1HIII
criocoou (ymnas, BEPTOJIIT,

MOBITPSIHUN 3Mii Ta 1H.)

3a JI0MOMOTOI0  BKAa3aHOTO
JIETKOTO KIHIS 3 aBapidHOro cynaHa
Ha Oeper YW HaBMNaKH TOJAETHCA
MIIIHAHA ~ KaHaT JUIsl  TIepEnpaBH.
Kanar «HAOUBAETHCS» MK

KOPCTKUMH HEPYXOMUMH KOHCTPYKIiSIMH Ha OopTty cyaHa Fi i Oepesi F2 0 HE0OXimHOI
BEJIMYMHHU NpoBHcaHHs (puc. 5). Ha psaTyBanbHUII kaHAT depe3 OJOK HABINIYEThCS BaHTaKHA

miargopma  (JIrOJIBKA,

KOp3WHa) MU aBapiiiHOT mepempaBW Jrofe Ta BaHTaxiB. Jlis

nepemilleHHs iaThopMu 3aCTOCOBYIOTh OKpeMi XOA0BI1 KiHIII 17151 poOOTH 3 cyJHa Ta Oepera.

X1=L
Pucynok 5 — Po3paxyHkoBa cxema
aBapiifHOI KaHATHOI MepenpaBu

Kinemamuxa Kanamuoi
nepenpaeu. [TpuitHsBin
PO3paxyHKOBY CXeMy KaHaTa Bipa3y
MmicAs ~ yCTaHOBKM Yy  BUNIAMIL
aOCONIOTHO THYYKOi Ta JKOPCTKOi Ha
PO3TSTHEHHS Baromoi HUTKH,
oTpuMaemo ¢Gopmy mnpoBHCaHHS [9]
i1 JI€F0 BJIACHOI Bard IO Tak 3BaHIii
nanmtoroBii miHii 1 (puc.5).

ITix npiero HaBanTaxkeHds G
(Barm BaHTaXHOI IJIaTOPMH) 1 BXKe
HEXTYIOYH B MOPIBHSHHI 3 HEIO Baroro
KaHaTa TeperpaByd OTPUMAEMO HOTO
dbopMy B KOXKHHI MOMEHT dacy

OM3BKY 10 JJaMaHOT PSAMOI, IO CKIIAAAEThCs 3 BiApi3KiB GF1 1 GF2, cyma TOBXHH SKHX y CHITY
MPUMHITUX TPUIYIICHh HE3MIHHA 1 JOPIBHIOE JOBXKHHI HATATHYTOTO MDK TOYKaMH MiABICY

KaHara S:

GFi+ GF>= S

(M
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TakuM 9MHOM, TPAEKTOPIs PyXy TOUKM MiABicy G BaHTaXHOI IUIaTGOpMu OIU3BKA 0

emnca 3 MOABOEHOK (DOKYCHOIO BiAcTaHHIO 2c¢=FF>2, miBBicIMU a Ta b 1 (OKAIbHUMU
paniycamu r1=GF1 u r2=GF?: (puc. 5), npuaomy
F1F>= L/cos a, (2)
ne L BicTaHb MO TOPU3OHTAI MK KOHCTPYKIUISAMHU J0 SKHX KPIMTUTHCS KaHaT.
Oci cucremu koopauHat XOY, mo 36iraiotbes 3 MIBBICAMU €Ilirca, MOBEPHYTI Ha KYT o
1o Bicelt X101Y1, y sikux ropuzoHTangbHa Bick O1X7 NEXUTh HA piBHI MOps (puc.5).
Kanoniune piBHsiHHS eninca y Bicsix XOY

x%/a? + y?/b%*=1 3)
Po3risitHeMO Takox mpsiMy 3 KyTOBUM KoedillieHTOM k ska Bifcikae Ha oci OY Binpi3ok d:
y=d+kx, 4)

MO>XJIMBI TPH OCHOBHI BapiaHTH B3a€EMHOTO PO3TAlllyBaHHS €JIIIca Ta IPSAMOi:

— MpsiMa Ta eJIIC He IePEeTHHAIOTHCS;

— MpsiMa MEePETUHAE EJIIIC Y 2-X TOUKaX;

— OKpeMHUll BHIAJOK MEPETHHY B HECKIHYEHHO OJM3bKUX TOYKaX, TOOTO mpsiMa
TOPKAETHCS €llinca JAesiKOr TOUKO M (Xum, yum).

Posrnsinemo napyruii Bumanok. s 3HAXOMKEHHS TOYOK MEPETHHY MPSIMOI 3 eJIcoM
HEOOX1/1HO BUPIIIUTH cucTeMy piBHAHB (3) Ta (4). 3BIIKM OTPUMY€EMO PIBHSIHHA 2-TO CTYMEHS

x? + 2kd/(b?/a? + k?) x + (d* — b?)/ (b?/a? — + k?) = 0, (5)
Kopeni sikoro
15 = —kd/(b?/a? + k?) + J[kd/(bz/az +k2)]? — (d2 — b2)/(b2/a? + k2)  (6)

BU3HAYAIOTH a0CIIUCH TOUOK MIEPETUHY eJIiIca Ta MpsMoi.
Bumnanox x;= x2 BiiloBigae TOpKaHHIO MpsMOi (4) A0 eniney B TOUIl

X1, = tkd/(b*/a® + k?) (7)

10 BUMAarae 3BepHEeHHs B HyJIb IiIKOPIHHOTO BUpa3y y MpaBii yacTuHi (6):
[kd/(b?/a? + k?)]* = (d? — b?)/(b%/a® + k?) = 0 (8)
3BiIKY BiAPI3KH, 110 BIATUHAIOTHCSA JOTUYHUMU J0 enirnca Ha oci OY npu 3agaHoMy k
b? + a%k? )

Hwmwxya Touka Tpaekropii MiABICKM miaar(opMu BiAHOCHO MOBEPXHI BOAM BiAINOBiIae
TOPU30HTAJIbHIN JOTHYHIN ITPH

3 ypaxyBauHsM (9) (7) nepeTBOPIOETHCS 10 BUY
xy =ka?/d (11)

Sk BUIUIMBAE 3 pHC. 5, TOUKA MiJBICKA BAaHTAXXHOI Mar(opMH Mpoiijae Ha MiHIMAIbHIN

BiJICTaHi / BiJl BOJHOI ITOBEPXHI
h=F0;+ (c —xy)sina — yy cosa (12)

Cmamuka kanamnoi nepenpagu. Y Oynb-KOMY TIOJIOKEHHI Bara BaHTaxy G
MPUKIAJeHa Y TOYIll 3 KOOpAUHATAMU XG Ta G BPIBHOBAXYEThCS 3yCHWIIISIMU B KaHaTi 17 1a 12
(puc. 5).

Busnauumo dokanbhi pagiycu r1=GFi ta r2=GF2, a Takox KyTHu £ Ta 2 Ipy BITOMUX
(OKYCHUX BIICTaHSX C Ta JOBXKHUHI KaHaTa S.

3 (3) y TouIll eNNTUYHOI TPAEKTOPIT 3 aOCIMCOI0 XG OpJUHATA )G !

Ye =b |1 —x§/a?) (13)
doxkanbHi pajiycu:

r = Jyé + (¢ + x6)? (14) r, = \/yé + (c — x;)? (15)
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tg Br = (c +x6)/ys tg B, = (¢ = x6)/¥s
. (16) _ (17)
sin By = (¢ + xg) /1y sin B, = (¢ — xg) /7,
JUist cHCTEMH CHJI, 1110 TIEPETUHAIOTHCA B TOULll, YMOBU PIBHOBAaru CTaTHKH
Ticos f; + T,cos f, = Gcosa (18) Tisinf; —T,sinf, = —Gsina (19)

Bupimryroun cuctemy (18) 1 (19), orpumaemo 6e3po3mipHi 3yCHILIs y TijIKax KaHarta

t; = T;/G = (cos a sin 8, — sin acos 8,)/(cos ; sin B, + sin B;cos ;)
(20)
t, = T,/G = (cos B; sina + sin B, cos a) /(cos B; sin B, + sin ;cos f5,)

3HaiileHl BUIIE 3aJIKHOCTI, 110 BU3HAYalOTh KIHEMaTHYHI Ta CTATUYHI I[apameTpu
KaHaTHOI IepernpaBy, BUKOPUCTOBYBaUCs B mporpami Ha MoBi Pascal ABC mna mexanizamii ix
BU3Ha4YeHHs. Jleski pe3yabTaTi HaBeeH]1 HIDKYE.

Ilpuknao 1. Hexaii L=200m., O1F=10Mm., F2L=20M., S=201m.

Bunumemo po3paxoBaHi 3a JOIOMOIOI0 MPOrpaMy MapaMeTpH ENINTUYHOI TpaekTopii
pyxy OJIOKY Mi/IBICKM BaHTa)KHOT I1aTHOPMHU:

k =tga==-0,05; o.=-0,04996; sin o = - 0,04994; cos o = 0,9988
®dokycHa BiacTanb ¢ = 100,1249 wm;
HaniBBici eninTUYHOI TpaeKTOpii a=150,5625m b=18,6747 m

Binpizoxk, 110 BiJICIKAETHCS TOPU3OHTAIBHOIO TOTHYHOK Ha oci OY  d=-11,4858 m.
Koopaunaru Touku Topkanus: xu = - 98,6833 Mm.; yu = - 6,5516 m.
MiHniManpHa BiICTaHb BiJl TOUKH IiJIBicy 10 Boau /1 = 3,5286
VY tabnuui 1 npencraBieHi pe3yabTaTi 004nCcaeHb 0e3po3MipHUX 3ycuib tl 1 t2, mo
3aJIexaTh BiJ KyTa MiIioMy o i BiTHOCHOT KoopauHatu ¢ = x; /L
Tabmuns 1.
&l -05 | 0493 | -045 | -04 | -035| -03 | -0,25 | -0,2 | -0,15 | -0.1 |-0,05
ti ] 0,997 | 1,01 1.66 | 2,60 | 342 | 409 | 463 | 506 | 537 | 559 | 572
t2] 0,050 | 0,268 | 1,42 | 2,50 | 3,37 | 4,07 | 4,63 | 507 | 540 | 5,63 | 5,76

¢ 0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 | 0,5
ti| 5,76 | 5,71 | 5,57 | 5,33 | 5,00 | 4,55 | 3,99 | 3,28 | 24l 1,32 | -0,05
t2] 581 | 5,77 | 5,64 | 541 | 5,09 | 466 | 4,11 | 344 | 2,62 | 1,67 | 1,00

Ilpuknao 2. Hexait L=100M., O:F1=10M., F2L=15m., 5=100,5m.

OCKiJTbKH TIPOTOPIIii PO3PaxXyHKOBOI CXEMU BUIIIE 32 TOUKY F; (pHC. 5) B JTaHOMY BUIAJIKY
He 3MiHWIKCSA, To Oe3po3MipHi 3ycwmis ti(a, &) u f2(a, ¢) BiANOBIIATUMYTH TaOmuii 1
MOTIEPETHROTO NpUKIIany. [ €OMETpUYHO MPOTOPLIHHO 3MIHATHCS JIMIIE MapaMeTpH eNinTHIHOI
TpaekTopii pyXy OJIOKY MiBICKH BaHTAXHOI MIIaTHOPMH:
k =tga=-0,05; a=-0,04996; sin a =-0,04994; cos a =0,9988
®dokycHa BiacTanb ¢ =50,0625 wm;
HaniBBici eninTUYHO1 TpaeKTOpii a=75,2812 m b=4,3373m
Biapi3oxk, 110 BiJICIKAETHCS TOPU3OHTAIBHOK TOTHYHOI Ha oci OY  d =-5,7429 m.
Koopaunaru Touku Topkanus: xu = - 49,3417 m.; ym = -3,2758 m.
MinimanpHa BiJICTaHb BiJl TOYKH MiJBICY 710 Boau /1 = 6,7643 M.

BucnoBku Ta pexoMeHaanii. Po3risHyTO Ccnoci0 kaHaTHOI TepenpaBu JIIOACH Ta
BaHTaXIB 13 Cy/lHa, 110 CiJI0 HA MPUOEPEKHY MUTHHY 200 KaMiHHS.

BuseneHo po3paxyHKOBI 3aJI€KHOCTI KIHEMAaTHKH Ta CTATUKH TaKoi MepernpaBy.

Jns mexanizamii o6uncieHp po3pobneHa nporpama Ha Pascal ABC, BukopucTanHs sikoi
3pyuHe AJIsl AOCTIIKEHHS PO3IVITHYTOT KOHCTPYKIIT IIJIIXOM YUCEIbHUX €KCIIEPUMEHTIB.
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[Tokazano, mo 0e3po3MipHi 3yCHIIIS y TUIKax KaHaTa TepernpaBd BH3HAYAIOTHCS JIUIIIE
BiTHOCHOIO KOOPJIWHATOIO TOYKH Mi/BICY, KyTOM HaXWJy BEJIHKOi MiBBiC1 €TINTHYHOI TPAEKTOPIT
Ta JOBKHHOIO KaHaTa MK (DiIKCOBaHUMH TOYKAMH KPIIJICHHS HOTO KiHIIIB.

CITMJIOK BUKOPUCTAHUX JIKEPEJI

1. CenumeB €. C. Koncnekt nekuii 3 nucuuriian «KoHcTpykiii OymiBenb Ta CIopym»
(s ctynenTiB 3—4 kypcy Hanpsmy miarotoBku 6.060102 — Apxitektypa) / €. C. Ceauies ;
XapkiB. Hall. yH-T MicbK. rocmn-Ba iM. O. M. bekerosa. — Xapkis : XHYMI im. O. M. bekerosna,
2017.-8l1 c.

2. El puente Inca de Q'eswachaka en Peri / ARTE.tv Documentales. URL:
https://www.youtube.com/watch?v=TZjGZMvmloc (nara 3Bepaenns: 06.11.2023).

3. HaiimoBmmii miaBicHuid mict y cBiTi. URL: https://travel.rbc.ua/ukr/show/samyy-
dlinnyy-podvesnoy-most-mire-ukraintsy-1652560157.html (nara 3Bepuenns: 06.11.2023).

4. Great-Grandfather. A fairy tale by Hans Christian Andersen. URL:
https://www.andersenstories.com/en/andersen_fairy-tales/great-grandfather (mata 3BepHeHHS:
06.11.2023).

5. KopaGenpna aBapis Oins Opecu: Ha CyIHO BIANpPaBMIM BoAosasiB, (oTo.
PsaTyBanbHuku noctaBuiin Ha Oeper ABOX MOPSIKIB.

URL: https://www.segodnya.ua/regions/odessa/korablekrushenie-u-beregov-odessy-na-
sudno-otpravili-vodolazov-foto-1363856.html#gallery98398 (mara 3Bepuenns: 06.11.2023).

6. Karactpoda tankepa Delfi: cranu Bigomi noapo6uii nopsAaTyHky Mopsikis (¢poro) URL:
https://fakty.ua/ru/325388-krushenie-tankera-delfi-stali-izvestny-podrobnosti-spaseniya-
moryakov (nara 3BepHeHHs: 06.11.2023).

7. Hexnoncekuit 1. M., Camapia B. O. Opranizaiiis nourykoBo-psATyBajabHOI onepariii Ha
Mopi. O6’eonanns meopii ma npakmuku — 3a102 NIOGUWEHHA NOCMILHOI 20MOBHOCHI
ONnepamuHO-pAmMy8aIbHUX NiOpo30inié 00 6UKOHaAHHA Oiu 3a npuznayenusm: marepiamu VIII
HayKOBO-TexHIUHOi koH(pepeHuii M. Xapkis, 2011, C. 23 —28.

8. Anekcenko B. JI., McaeB E. A. CycnoB B. Il. JIo nuTanHs BH3HAUYCHHS 3yCHIIS B
XOJIOBOMY KiHIII TpOca JUHEMETHOTO MPUCTPOIO. Haykosuii sicHux XepcoHCbKo20 0epiHcasHozo
mopcwvkoeo incmumymy, 2011. Nel(4). C.166-171.

9. 3amava mnpo gjaHumroroBy JiHito /  Judepenuiitni  piBaaas ~ URL:
https://www.youtube.com/watch?v=n-c5_S5NeVO0 (mara 3seprenns: 06.11.2023).

51



Cyuachi npobaemu Mopcbko20 mparcnopmy ma desnexa mopeniascmsea, 23 iucmonaoa 2023 p.

THE PRINCIPAL REGULATIONS GOVERNING MARITIME SAFETY

Korin O. V.
Maritime Applied College of Kherson State Maritime Academy
Scientific supervisor — Teacher of the English Language Mishukova L. 1.

Introduction. Shipping is considered to be the safest and most environmentally benign
form of all commercial transport existing in the world. Perhaps uniquely among industries
having physical risk, commitment to safety has long involved virtually all deep-sea shipping
operations. Shipping was one of the first industries to adopt widely implemented international
safety standards for all ships and their crew. Taking into consideration its inherently international
nature, the safety of shipping is regulated by various United Nations agencies. One of them is the
International Maritime Organization (IMO) which has developed a comprehensive framework of
global maritime safety rules, requirements and regulations.

There are some major international shipping conventions, adopted by the International
Maritime Organization (and the International Labour Organization) dealing with safety and
pollution prevention. Additionally, many other maritime instruments concerning more specific
subjects and issues are also in force worldwide.

In today's ever-changing world, the maritime industry deals with a great range of
emerging challenges and trends that impact safety at sea. It's essential to understand and address
these issues to ensure the continued well-being of seafarers and the protection of our oceans.
Consider the case of a maritime disaster response, | want to give a vivid example of how some of
these regulations come into play ensuring safety at sea and maritime environment protection,
preventing accident conditions at sea, defending the seafarers’ rights, regulating relationships
between sea port authorities and sea companies.

Main part. Taking into consideration its inherently international nature, the safety of
shipping is regulated by various United Nations agencies. One of them is the International
Maritime Organization (IMO) which has developed a comprehensive framework of global
maritime safety rules, requirements and regulations. There are some major international shipping
conventions, adopted by the International Maritime Organization (and the International Labour
Organization) dealing with safety and pollution prevention. Additionally, many other maritime
instruments concerning more specific subjects and issues are also in force worldwide

SOLAS (International Convention for the Safety of Life at Sea, 1974) lays down a
comprehensive range of minimum standards for the safe construction of ships and the basic
safety equipment (e.g., fire protection, navigation, lifesaving, and radio) to be carried on board.
SOLAS also requires regular ship surveys and the issue by flag states of certificates of
compliance. [1]

Now, imagine a situation where a cargo ship faces an engine failure in a busy
international shipping lane. The ship becomes adrift and has a collision risk to other vessels.
Here, SOLAS regulations come into action. The crew activates the ship's distress signal
equipment, including radio beacons, to make nearby vessels and coastal authorities aware of the
situation. This prompt communication ensures the safety of both the distressed vessel and other
ships in the vicinity.

Another Convention- MARPOL- (International Convention for the Prevention of
Pollution from Ships, 1973/1978) collects requirements to prevent pollution that may be caused
both accidentally and in the course of routine operations of crew members. MARPOL concerns
the prevention of pollution from bulk chemicals, dangerous goods, oil, sewage, garbage and
atmospheric pollution, and includes provisions which require certain oil tankers to have double
hulls. Imagine a scene where an oil tanker encounters a catastrophic engine failure that threatens
to spill a significant amount of oil into marine environment. The MARPOL regulations declare
that the vessel must have double hulls, preventing the oil from leakage into the sea. This not only
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protects the environment but also avoids expensive clean-up efforts and damage to the ship's
reputation.

COLREG (Convention on the International Regulations for Preventing Collisions at Sea,
1972) concerns some basic "rules of the road,” such as rights of way and actions to avoid
collisions. COLREG rules specify the required actions to avoid a collision. The vessels
communicate using lights, sound signals and horn signals, ensuring safe passage and preventing
potential disasters. Here you may consider a case where two large container ships or tankers
approach each other in a narrow channel.

Convention dealing with the ship is LOADLINE (International Convention on Loadlines
(1966), which sets the minimum allowed freeboard, according to the season of the year and the
ship’s trading pattern. For example, in the event of loading a cargo ship, these regulations ensure
that the vessel should maintain a safe distance between the waterline and the upper deck. This is
vital for the ships to prevent overloading, which could lead to instability and potential capsizing.

ISPS (The International Ship and Port Facility Security Code, 2002) includes mandatory

requirements to ensure that ships and port facilities are secure at all stages during the whole
voyage.
In a world grappling with modern security challenges, ISPS regulations are essential and crucial.
For instance, consider a port that handles a significant volume of container traffic. Strict
adherence to ISPS protocols at the port, including thorough security checks and surveillance, can
prevent unauthorized access to sensitive or valuable cargo and prevent potential security threats
or terrorist activities.

Some Conventions are dealing with the shipping companies. ISM (The International
Safety Management Code, 1993) effectively requires shipping companies to have a license for
operation. Companies and their ships must constantly undergo regular audits to ensure that a
safety management system is in place, including adequate procedures and lines of
communication between ships and their managers ashore. For example, let's take one of
multinational shipping companies. This company must maintain a strong safety management
system to oversee its fleet of vessels across the globe. Regular ISM audits must confirm that the
company's procedures and safety measures are in place, reducing the risks associated with the
operation of their ships.

Lastly, the next Convention is dealing with the seafarer. Let's discuss the case of seafarer
safety through STCW (International Convention on Standards of Training, Certification, and
Watchkeeping for Seafarers, 1978/1995/2010). This convention establishes uniform standards of
competence for all seafarers. Suppose a seafarer is on board a passenger cruise ship in a region
vulnerable to tropical storms. With STCW training, this seafarer is well-prepared to navigate
through inclement weather conditions and ensure the safety and well-being of passengers,
decreasing potential risks associated with severe storms.

ILO 147 (The ILO Merchant Shipping (Minimum Standards) Convention, 1976) requires

national authorities and administrations to have effective legislation on labor issues such as
medical fitness, hours of work and seafarers’ working conditions.
The past decade has seen significant progress in shipping safety as the number of vessel
casualties has declined at the same time as the size of the global fleet has grown, according to
analysis from Lloyd’s List Intelligence and DNV. But it also highlights how emerging safety
risks from new fuels and digital technologies need to be tackled. [2]

Another risks such as Accidents, Emission Reduction and Sustainability, Climate Change
and Extreme Weather, Pandemic Preparedness and Cybersecurity Risks need to be tackled as
well.

Life at sea is very unpredictable and often dangerous. Maritime workers can have life-
threatening accidents every day while at work. Poorly placed objects on the ship’s decks can
cause obstruction or slip and fall injuries. [3]
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Emission Reduction and Sustainability considered to be relevant and crucial. With growing
concerns of environmental impact, the maritime industry is under increasing pressure to reduce
emissions and adopt more sustainable processes. International agreements, such as the
International Maritime Organization's (IMO) 2020 Sulphur Cap and its goals to reduce
greenhouse gas emissions, are driving changes in ship design, fuel choices, and operational
practices.

Climate change brings much more extreme weather conditions, including stronger storms
and unpredictable sea patterns. These changes can be threats and risks to vessels, their crew, and
the environment. The maritime industry is continuously adapting with better forecasting and
climate-resilient technologies.

The COVID-19 pandemic highlighted the need for better health protection and safety
protocols for seafarers and other workers of maritime industry. The industry is working on
strategies to address pandemics effectively while ensuring the uninterrupted flow of maritime
trade and shipping.

With the increasing integration of automation, electronics and digital technologies in the
maritime sector, cybersecurity has become a significant concern. Hackers and cyberattacks can
compromise communication, navigation systems and the safety of vessels. Safeguarding against
cyber threats is now a critical aspect of maritime safety.

Conclusions. In conclusion, within the hazardous world of maritime transportation,
safety has always held a central place. The maritime industry has been a leading pioneer in
adopting and implementing international safety standards to protect lives, property, and the
environment. The above mentioned examples underline the industry's deep commitment to
ensuring safety and responsible environmental protection, ultimately promoting maritime safety
on a global scale.

LIST OF REFERENCES

1.The Principal Regulations Governing Maritime Safety URL: https://www.ics-
shipping.org/shipping-fact/safety-and-regulation-the-principal-regulations-governing-maritime-
safety/ (date of referring 18.10.2023).

2.“No room for complacency” despite advancement in shipping safety URL:
https://www.dnv.com/expert-story/maritime-impact/Navigating-new-safety-challenges-after-a-
decade-of-progress.html (date of referring 17.10.2023).

3.What is Maritime Safety? URL:https://maritime-professionals.com/what-is-maritime-
safety/ (date of referring 21.10.2023).

54


https://www.ics-shipping.org/shipping-fact/safety-and-regulation-the-principal-regulations-governing-maritime-safety/
https://www.ics-shipping.org/shipping-fact/safety-and-regulation-the-principal-regulations-governing-maritime-safety/
https://www.ics-shipping.org/shipping-fact/safety-and-regulation-the-principal-regulations-governing-maritime-safety/
https://www.dnv.com/expert-story/maritime-impact/Navigating-new-safety-challenges-after-a-decade-of-progress.html
https://www.dnv.com/expert-story/maritime-impact/Navigating-new-safety-challenges-after-a-decade-of-progress.html
https://maritime-professionals.com/what-is-maritime-safety/
https://maritime-professionals.com/what-is-maritime-safety/

Cyuacni npobremu Mopcbkoeo mpancnopmy ma besnexa mopeniascmaa, 23 aucmonada 2023 p.

SAFETY CULTURE ON BOARD
Lytvynenko K. O.
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Safety within shipping continues to be improved due to the happening of incidents on the
vessels that still occur. So, what can be done to reduce the number of incidents on board? The
answer lies in the safety culture.

Let’s start from defining the meaning “safety culture on board”. Speaking about the
culture on board we mean safe environment for swift operation of the ship, safe working of the
crew and adequate traffic in the open seas. To ensure safe environment on board it is enough for
everyone to perform his duties and be responsible for himself [1]. In every situations where a
danger is possible when a ship’s crew can make a choice to ensure safety over convenience, it is
considered to be a good safety culture. When you are safe, you can concentrate on safe and
proper ship management, technology organization and prevent the mishaps that may occur.
Surely, in this situation everyone must be self-regulated, it means that safety measures should be
taken within organization itself, that everyone can take his responsibilities in performing the job
on ship. From another side the company has to implement the safety rules on its fleet from the
beginning too and take all duties for ensuring safe sailing. A healthy safety culture involves
promoting safety in an organization through a reporting culture where crew are encouraged to
report incidents and near misses and data can be collated a just culture where there is an
openness that doesn’t seek to assign blame and where all crew members understand what is
acceptable and unacceptable behavior [1]. A learning culture of continues improvement
education each other and being open to change. There are opportunities to improve equipment
training procedures and communication to ensure safety management system that accessible and
fit to purpose presenting an understanding safety vision that is a key to improve safety culture
collaboration. This collaboration with all staff irrespective of their seniority and draw upon their
experience, use data and past incidents to identify learning opportunities. Seafarers are human
begin working in challenging environments equip them with the tools and knowledge. They need
to make safe decisions encourage everyone to look out for the safety of themselves and others
safer vessels lead to fewer incidents and a happier crew a healthy safety culture helps seafarers
sail home.

IMO defines the safety culture with a “safety culture is one that gives appropriate priority
to safety and realizes that safety has to be managed like other areas of the business. For the
shipping industry, it’s in the professionalism of seafarers that the safety culture like the root” [2].
When to look precisely at the given definition the safety could be considered as the main priority
in maritime industry. International safety management code includes the important requirements
for safety culture on ship too. It verifies the importance of safety on board to enhance all ship
procedures and practices for crewmembers.

Shipboard safety culture may include

e a set of minimum requirements guarantees the quality of seafarers’ professional
activities;

e qualification and psychological readiness of all crew members, in which ensuring the
safety of a sea vessel is a priority goal and an internal need leading to self-awareness of
responsibility and self-control when performing all work affecting safety;

e a seaman attitude to his life, reflecting his approach to maritime safety issues and
including beliefs, practices and attitudes.

The shipboard safety culture is based on the principles that define its essence - the basic
starting points, which are embodied in the laws and requirements that ensure the effective
solution of safety problems.

The principles of a maritime safety culture can be revealed not only through an analysis
of the totality of actions that guarantee safety, but also through the analysis of incidents with an
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unfavorable outcome in which, apparently, these principles were not observed.

The principles of a maritime safety culture can be divided into two groups: systematic
principles, which determine the functioning of navigation as a large system covering the level of
a flag country, and situational principles, which manifest themselves in specific situations of
operating a ship or preparing it for sailing.

The most general principle, manifested both at the systematic and situational levels —
from sailing as a global system to an individual vessel and its functional elements, is the
principle of adequacy, which requires that the measures and actions taken to ensure the safety of
marine correspond to the nature and degree of the threat.

Every operation on vessels needs safety in performance. This culture introduces crew
members to a way of carrying out their jobs onboard with maximum safety. We call this “safety
culture” because it is a common shared idea about safety standards in the shipping company and
its fleet. It is clear when all crewmembers onboard are aware about all hazards and dangers on
work and they understand they are able to protect themselves and others, therefore ensuring that
no one gets hurt.

The four main factors ensuring an effective safety culture include:

e Commitment to safety from top management.

e Realistic procedures, drills on a place.

e Learning and training all the time.

e Same understanding about safety measures both ashore and onboard.

Healthy safety culture on ship may include three components-

study human
behavior on work
start -decide what
you want to change analyse the results

after changing people
behavior -measure set the right aims
improvements

Pic. 1 — Healthy safety culture on ship

The safety culture starts from the managing moments, when ship and company managers
are able to demonstrate their serious safety measures in ensuring and maintaining the safety
culture on ships within all workers. The example of such adequate attitude to the safety on board
is the result after investigation the main tragedy that happed with Costa Concordia [3].

The recommendations from the investigation into the Costa Concordia accident in 2012
were also taken into account. That means the managers took measures and adopted the main
requirements that provide for preparation for evacuation passengers and crew in any emergency
situation. They apply to new passenger vessels carrying more than 36 passengers, which must
now be built taking into account the analysis of evacuation arrangements at the design stage.
Moreover, these requirements cover the risks of crowds of people heading the evacuation route,
prescribe all escape routes should be identified and excluded, as far as possible. In addition, the
evacuation schemes including certain evacuation routes, gathering places, boarding of
passengers or part of the rescue equipment must be available on ever deck.

Conclusion. The goal of a safety culture should be to enhance the behavior of company
personnel and ship’s crew, make them believe in safety, think safety and perform the work
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safely. Modifying and building the effective safety culture should be based on the continuous
improvement, personal commitment and responsibility by all, it is a rather long term process and
involves hard work and effort. For us clearly, if we need to ensure safety culture on board
effective safety training have to be conducted. In this case self-initiative quality is rather
necessary, because initially you’d rather understand the necessity of safety trainings. Also, better
to focus on learning, not on blaming. Near misses can be practically happened all the time, the
problem is that nobody reports about it. No blaming policy has to be provided on the ships.
Shipping leaders have to be door-open and ready to support. Knowledge and understanding of
the principles of maritime safety will facilitate their targeted application in safety practice and
will allow them to be used as criteria when assessing situations arising in navigation, concepts,
methods and measures related to the use of ships.
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Maritime safety is a set of measures, rules, procedures, and standards aimed at ensuring
the safety of the crew, property (cargo), the environment and the vessel itself in maritime
transportation operations. Shipping plays an important role all over the world, including in our
country. Water transport mainly transports construction cargo, grain, rolled metal products, and
chemicals. Exports and imports account for 29% of cargo transportation by river transport and
more than half by sea. Several hundred companies have state permits to do so. Farmers from the
center and south of Ukraine are particularly interested in exporting goods by river transport.
According to the Ukrainian Grain Association, one barge is needed to transport 4,000 tons of
grain. If the same amount of grain is transported by truck, 200 trucks would be needed. Trucks
also cause more damage to the environment and roads. In addition, according to the National
Institute for Strategic Studies, river transport is the least energy-intensive of all available modes
of transportation [1].

In order to develop the ability to prevent and avoid hazards while working on board and
to improve the skills of dealing with these hazards, it is necessary to study in detail the most
common hazards that cadets face during sea practice and ordinary seafarers during regular work
on board. Firstly, having considered all possible dangerous situations, cadets will be able to have
an idea of the events that may occur and have already occurred with different crews and draw
appropriate conclusions and analysis from them. Secondly, thanks to this work, it is possible not
only to consider what dangers and problems of navigation exist, but also to consider possible
ways to solve them and how to counteract them or, if possible, avoid them without bringing them
to extremes. This work is relevant and contains information that will be fundamental and will
help cadets both after graduation and during practice to quickly make informed decisions in an
emergency, not to panic and develop non-standard thinking that can help in making decisions in
some situations. It will also strengthen the interaction between crew members. There are several
common safety issues in shipping and maritime transportation operations that can lead to
accidents and threats to life, property, and the environment. Here are some of the most common
ones [2]:

1) Human factor: Human error, including crew error, improper navigation, fatigue,
inexperience, and negligence, is one of the most common causes of accidents in shipping.

2) Weather conditions: Bad weather, storms, fogs, and other abnormal weather conditions
can cause hazards to ships and the port, which can lead to accidents.

3) Technical problems: Malfunctions and breakdowns on ships, such as explosions, fires,
and leaks, can lead to accidents and potential marine pollution from oil and other hazardous
substances.

4) Collisions: Collisions between ships can occur due to navigation errors, radar
malfunctions, violations of maritime traffic rules, and other reasons.

5) Terrorist threats: Terrorist threats can include piracy, attacks on ships, and other acts of
violence that could undermine the safety of navigation [3].

6) Maritime pollution: Releases of oil and other harmful substances that may result from
accidents or negligence can cause serious damage to the marine environment and lead to
environmental disasters [4].

7) Violation of international standards and regulations: Misunderstandings or violations
of international safety rules and standards can lead to conflicts, accidents, and negligence in
shipping. To prevent these problems and ensure safety in shipping, there are international and
national rules and standards that govern shipping and maritime operations. It is also important to
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educate and train the crew to improve their skills and eliminate possible human errors and bring
all actions to automaticity at the level of instincts [5].

In conclusion, we can say that this work will be interesting both for cadets who are still
studying and for officers who have extensive sailing practice behind them, because this work is
of great relevance in our difficult economic and political times, which poses new challenges to
all of us in various fields, including world shipping and especially in Ukrainian merchant

shipping.
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Beryn. B nmanuit wac mocmimkeHHs mpoOiemu 3a0e3mneueHHs Oe3MeKu MOPCHKOTO Ta
pPIYKOBOTO TPAHCIOPTY, Ta OE3MEeKH pOOOTH Ha CYJHI, 30KpeMa, € HaHOUIbII aKTyaJbHUM 3
HampsIMKIB HayKOBUX JOCIHI/DKCHb, SKi MPOBOIATHCS SK Ha MDKHAPOJHOMY, Tak 1 Ha
HallOHAJILHOMY PiBHSX. BpaxoByroun 0cobIuBY pouib IJIaBCKIaay, B IepUly Yepry, KamiTaHiB Ta
oreparopis, 0e3mocepeHbO KEPMaHUYIB CYJCH, B 3a0€3IeUCHHI 3aX0/(iB OC3IIEKH Ta OXOPOHU
JIIOJICBKOTO JKUTTS Ha MOPi, BUHUKAE HEOOXIAHICTh y TEepeOyI0Bl TMONITHKUA CYIHOIUIABHUX
KOMIIaHii, a Takox ii peaizaiii Ha Cy/iHaX B CUCTeMax yIpaBiiHHs Oe3nekoro [1].

Ha Oe3neky ekcruryarariii BOJHOTO TPaHCIIOPTY BIUIMBA€E 0arato HETaTUBHHUX (PaKTOPIB,
3a pe3yibTaTaMH SKUX MOXKYTh HACTaTH pi3HI HeraTwBHI Hachiaku. [Ipu 1mpomy nedimur
BKJIaZICHb y O€3MeKy CyAHOIUIaBCTBA MOXKE MPHU3BECTH 10 CEPHO3HUX HEraTUBHMUX HACHIJKIB. Y
3B'SI3Ky 3 LUM HEOOXIAHO pPO3pOOMTH MeXaHi3M BHM3HAYCHHS MEPIIOYEPrOBUX PHU3UKIB Ta
HaWOLIbIT  €QEKTUBHUX 3aXOAIB IMOJ0 3HWKCHHS IXHHOTO PIBHSI TaKUM YHHOM, 100
3a0be3nedyBaBcsi 30aJaHCOBAaHMM  pPO3MOJUT  BKJIAJeHb Ha O€3MeKy CyIHOIUIaBCTBA Ta
3a0e3MeyeHHs] MOXJIMBOCTEH CyJAHOBIACHHUKIB. TakuM 4MHOM, MOXKHA 3pOOUTH BUCHOBOK, IO
YIOCKOHAJIEHHS METOJIB OLIHKA Ta YNPaBJIiHHA pPU3MKaMU BHHUKHEHHS 1 3amoOiraHHs
aBapiiiHUX MOPCHKUX MO/IiH € aKTya IbHUM HAYKOBO-TIPAKTHYHUM 3aBIaHHAM [2].

OcHoBHa yacTuHA. besneka CymHOIUIABCTBA € CTaHOM 30€peKeHHsS (3aXHIEHOCTI)
JIIOJICBKOTO 3JIOPOB’S 1 KUTTS, JOBKI/UISI Ta MallHa Ha MOPI ¥ Ha BHYTPIIIHIX BOJHHUX HUIAXAX;
BIJICYTHICTIO HEMPOCTUMOTO PHU3HKY, TIOB’S3aHOTO 3 3aruOesuio ado TpaBMYBaHHSIM JIIOJIEH,
3aMOIISTHHAM IIKOAM JOBKULIIO abo MarepiaabHUX 30MTKIB [3] Ta 3aJIeXUTh HE TUIBKU BiJ
CTYNEHIO HAJIMHOCTI CyJaHa Ta MOTO €JEeMEHTIB, a ¥ Bix piBHA KBajidikaiii mepcoHary Ta
opranizariii po6oTu Ha cyiHi. OCTaHHI pOKH XapaKTePU3YIOThCS MOCTIHHUM 3pOCTaHHSIM OOCSTIB
MOpPCBKMX TiepeBe3eHb. [Ipu 1bpOMYy 3pocTarouya iHTEHCHBHICTH pyXy B 30HaX IKBaBOTO
CYJIHOTIJIAaBCTBA MPHU3BOJUTH A0 MOCTIHHOTO MiABUINEHHS HABAHTA)KEHHS Ha CYJHOBOJIIB, a SIK
HACIIIJIOK ¥ CTaTUCTHKa aBapiiHUX MOMIA 3 CyJHaMM TEX 3MIHWJIACS B CTOPOHY 3pOCTaHHS.
[Tpumipom, 3a manumu caiity Fleetmon, sxuii BiACTeXye aBapii cyAeH, IO BiJOYBarOThCA Y
BCBOMY CBITi, K0BTeHb 2023 poKy BiJ3HAuWBCS psAAOM aBapiitHux moniil. Taxk, 24 >xoBTHS 2023
poky I'enepanbne BanTaxkHe cyaHo VERITY 3itkayscs 3 Oankepom POLESIE B Himenpkiid
OyxTi mpubIM3HO 3a 16 MOPCHKMX MWJIb Ha MiBHIY Big octpoBa Jlanreor, CximHo-Dpu3bKi
OCTpOBH, pyxatounch Ha nepetuHi kypciB. VERITY npsmysas 3 bpemena B Immiarem, POLESIE
npsimyBaB 3 ['amOypra B Jla-Kopynsto, Icmanis. VERITY 3atonyB Hezabapom miciisi 3iTKHEHHS,
octa"Hiit AIS OyB mpuitHaTuii yepe3 15 xBumun micas iHnuaeHty. Cxoxe, VERITY maB matu
nopory POLISIE, anme He BYacHO po3BepHYBCs, 00 YyHHKHYTH 3iTkHeHHs. POLESIE
BiJIpearyBajio 3aHaATO Ti3HO, MO0 yHWUKHYTH 3iTkHeHHs. Eximax VERITY ckmamaBcs 3 7
MOPSIKIB, 3 SIKUX 2 Oyiu BpsiTOBaHi, | 3HalIeHUH MEPTBUM, 4 BBaXAIOTHhCA 3HUKIMMU O€3BICTH
[4]. A Takox, 26 >xoBTHS 2023 poKy cTaBcs BUOYX Ha OOPTY TYPEILKOTO MaJoro BaHTa)KHOTO
cynHa SERENITY AC, sike crosuio Ha sikopi B 3atoui detxie, miBAeHHO-3axiaHa TypedunHa,
CepenzemHe Mope. 4 4JIeHH eKINMaKy OTPUMaJIi TOPAHEHHS Ta TOCHITaI30BaH1, OJIMH Y BaXKKOMY
crani. Ha nanuit MmomeHT iHmmoi iHpopmauii Hemae. KopaGens npubys no 3atoku Perxie 22
JKOBTHS 3 iTasmiicbkoro CanepHo. CtanoM Ha paHok 27 xoBTHS AlIS cynna Oyna BkiroueHa [5].

JlocnmipKeHHsT TpPakTUKA Ha ChOTOAHI 3acBimuye, mo B cdepi (YyHKIIOHYBaHHS
MOPCBKOTO 1 pIYKOBOTO TpPAHCIOPTY, Ha BUHUKHEHHS 3arpo3 Oesmell CyJaHOIIaBCTBa,
HalyJacTimie BIUIMBAIOTh: 3HOIICHICTh CYIEH, CYAHOBOTO, IOPTOBOTO Ta IHIIOTO YCTaTKyBaHHS;
HEYKOMILJIEKTOBAaHICTh BOJHHMX CYJHOIUIABHMX MIUISXIB HaBIrallifHUMH 3HaKaMH, 3HOIIEHICTh
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T1IPOTEXHIYHUX CHOPY; HEBYACHE MPOBEICHHSI PEMOHTHHUX 1 PETJIAMEHTHUX POOIT; MOPYyIICHHS
paBuII 36ep1raHH;1 1 TpaHCHOPTYBaHHA HEOE3NEUHUX PEYOBHH; BIAXWIEHHS BiJl MPOEKTHOI
JNOKyMEHTallii TpH BHPOOHHMITBI W eKCIUTyaTalii yCTaTKyBaHHsS, TEXHIYHHX 3aco0iB;
NEPEBUILIEHHS HOPM TME€PEBE3CHHS IMACaXUpiB 1 BaHTaXiB; HEYKOMIUIEKTOBAHICTh CYAEH
pATYBaJIbHUMHU 3aco0aMU; TIOPYIICHHS MPaBWI TEXHIKH OE3MEKH 1 OXOPOHHM Iparli; 3AiiHCHEHHS
MPaBOIMOPYIICHb 1 3JI0YMHIB, 10 POOJSATH 3aMax Ha Oe3neky y cdepi BOIHOTO TPAHCIOPTY;
nocabJIeHHs! KOHTPOJTIO 3a OE3MEKOI0 CYTHOIIABCTBA 1y cdepi eKCcIulyaTallii CyJeH, y 3B 3Ky 3
IIepeX0/J0M OCTaHHIX B IPUBATHY BIACHICTH Ta iHIIE [6].

Haii6inpi peaqbHUM HUISXOM 3HM)KEHHS UYMCIIa PU3MKOBAHMX pIllIEHb, MaOyTb, MOXeE
cTatu iH(popMallis A CyTHOBOTO E€KIMaxy Ta CyJHOIUIABHOI KOMIIaHii (CyJHOBJIACHUKIB) MpPO
CTYMIHb PHU3UKY HAHECEHHsI WIKOAM JKUTTIO M 300pOB’I0 JIIOJEH, MaTepiaibHOi LIKOAU Ta
3a0py/IHEHHS] HABKOJIMIIHBOTO CEPEIOBMINA MpPU BIMOBI OCHOBHHUX €JEMEHTIB CHUCTEMH
«CyTHO=>BaHTX—=>JIOJMHA». B maHwWii dYac uYucempHa OIIHKA PH3UKY NPAKTUYHO HE
IPOBOIUTHCA a00 BUKOHYETHCS TUIBKM I NPUBATHUX BHUMAJKIB. B pe3ynbraTi HI CyIHOBHH
eKiNaXk, Hi 1HCIEKTOpH Kiacu(iKallifHUX TOBAPUCTB Ta OPraHiB JEPKABHOTO KOHTPOJIO HE
MaroTh BIIOMOCTEH PO peasibHUI MacIiTad MOKIMBUX HACTIIKIB i HMOBIPHOCTI X BUHUKHEHHS
IIPY [IEBHOMY B1JIXWJIEHH1 B1J] IOIIyCTUMUX TEXHIYHUX HOPM.

TakuMm YMHOM, TIPU 6MPOBAOIICEHH] 6 NPAKMUKY YUCENbHOI OYIHKU PUUKIE MOKHA
OUIKYBaTH 3HMKEHHS aBapiiHOCTI CyIeH 3a paXyHOK MPOsIBY HACTYIHUX (PaKkmopig:.

1) 3HaHHS cTyneHs Oe3neku (BENMYMHU PU3KKY) 3HMXKYE YHCIO HEOOIPYHTOBAHUX
PU3MKOBAHUX  PpIllIEHb, JO3BOJSE CYJHOBOMY €KIMaxy Ta CyJHOIUIaBHIM  KOMIIaHIi
(CYAHOBIACHUKOBI) TepeadaunTy IOJATKOBI 3aX0AM O€3MeKH, IO 3MEHIIUTh WMOBIPHICTH
BUHUKHEHHS aBapiiiHOr0 BUIMAJKy a00 pO3Mip MOXKJIMBOIO B1Jl HHOTO 30UTKY;

2) NiZABUILEHHS SKOCTI HAIVITY 3 CyJHAMH 3 OOKY 1HCTIEKLIIH OpraHiB Jep»KaBHOI'O KOHTPOJIIO;

3) migBuieHHS e(EKTUBHOCTI CHUCTEMHU YyrmpaBiiHHsA Oe3nekorw (mami — CYDB) [7],
CTBOPEHOI BIAMOBIIHO /10 BUMOr MUDKHApOJHOTO KOJAEKCY YMpaBiiHHA Oe3nekoro (mami —
MKYVB) [8];

4) mosiBa J0JATKOBUX EKOHOMIYHMX B@KEJTIB II0J0 MiABUIICHHA O€3MEeKu CyJeH
(HampuKiaa, CTpaxyBaHHS);

5) nokpatieHHs po3yMiHHs NPUUYKH aBapiil. UncaeHHa OLliHKa PU3MKIB J1I03BOJISIE OLIHUTH
HMOBIpHICTh HACTaHHsS aBapid, a TaKOX BHM3HAUYWUTU I1XHI OCHOBHI mNpuuuHHU. lle no3Boise
po3pobuTu OB ePEKTUBHI 3aX0IU MIOA0 3aM00IraHHs aBapisiM.

3aranbHi BUMOTH Oe3meku poOOTH Ha CyAHI MOBHHHI 3a0e3MeuyBaTHCs CYJIHOIIAaBHOIO
KOMIIaHI€10, OCHOBHUH X Mepenik MicTUThCS B [1010KeHHI PO CUCTEMY YIIPaBIIiHHS O€3MEKOI0
CYJIHOIIJIABCTBAa Ha MOPCHKOMY 1 PIUKOBOMY TpaHCHOPTI 3aTBepakeHoro Hakaszom MinictepcTBa
tpaHcopTy Ykpainu Big 20 nucromaga 2003 poxy Ne 904 [7].Takok CyTHOBIACHHK
(pobGoTonaBerb) 3000B’s3aHUI 3a0e3MMeUUTH BUKOHAHHS NPAaBWI OXOPOHM IIpali, TOOTO
3a0€3MeYnTH BUKOPUCTAHHS CyAeH 0e3 3arpo3u JijIsi O€3IMeKH JKUTTIO Ta 3J0POB’I0 MPAIliBHUKIB
3a repe0avyBaHUX METEOPOJIOTIYHUX YMOB [9].

Bbesnocepennbo Ha Cy/HI K yrpaBiIiHHS O€3MEKO0 MOKIAAEHO Ha kanimaua cyoua. [lpu
IbOMY, KalliTaH CyJHa 3000B’sI3aHUNA MaTH: HAJEXKHY IS YIPABIIHHSI CYJIHOM KBamidikKarliio;
OyTH moBHIcTIO iHpopMoBanuil ipo CYD CyIHOIIABHOIO KOMIIaHI€I0; OTPUMYBATH HEOOXITHY
HIATPUMKY /7151 0€3MEeUHOT0 BUKOHAHHSI CBOiX 000B’SA3KIB, TOIIO.

3anopykoro 0e3MeyHoi eKCIulyaTtallii CyJHa € po3yMiHHS 1 BUKOHAHHS CHiBPOOITHUKaMU
KOMITaHi# (sik 6eperoBoro, Tak i Cy/THOBOTO MEPCOHATY) OCHOB O€3MEeKN MOPEIIaBCTBA 13aXUCTY
HAaBKOJIMIIIHBOTO CEPEIOBHINA, TOOTO KOMILIEKCY KOHCTPYKTUBHUX, TEXHIYHHX, OpraHi3aliiHuX
3aXOAiB 1 BIAMOBIAHOI MIATOTOBKHA CyAHOBOrO 1 OeperoBoro mnepcoHamry. Came TOPSIOK
BUKOHAHHS LIbOTO KOMIUIEKCY 1 mnependadeHnit MiKHApOIHMM KOJEKCOM 3 yIpaBIiHHSA
0e3MeYHO0 EKCIUTyaTalli€elo CyIeH 1 monepekeHHsM 3a0pyaHenHs 1993 poky [8].

BucnoBku. OTxe, Oe3neka CyIHOIJIABCTBA SIK BaKJIMBa yMOBa OXOPOHM JIOACBKOTO
KUTTSI — 1€ BITHOCHO CTaOUIbHUIN CTaH, BUTbHUH BiJ HeOe3IeK, CIpsSIMOBaHUI Ha 30epeskeHHs
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JIOACHKOTO 3/10pOB’SI1 JKUTTS, JOBKLUIA Ta MallHa Ha MOpl ¥ Ha BHYTPILNIHIX BOJHUX HUIAXaX,
SKUM  3a0e3MeuyeThCcsl CHUCTEMOIO HAIIOHATBHMX 1 MDKHAPOJHUX 3aXOIB TEXHIYHOTO,
€KOHOMIYHOTO OpTaHi3aliifHOro, COIIaJFHOTO M TEPeJIOBCIM MPaBOBOTO Xapakrepy. lIporec
yOpaBIiHHSA YUHHUKAMU DPHU3UKY B CHCTEMI YIpaBliHHA O€3MEKOI0 TUIaBaHHA MOXe OyTu
BJIOCKOHaJIeHM 1 OyTu Ouipll e(QEeKTUBHUM 3 TOUYKM 30py 3abe3meueHHs Oe3neku
CYJIHOTIJIAaBCTBA, SKIIO BHU3HAYWUTH LIUIHLOBUI ONTHUMANbHUN piBEHb O€3MeKH Ha MiJACTaBl
KpUTEPII0 MIHIMYMY CyMapHHUX BuTpar. OJHak, CiiJi mam’siTaTty, o Oe3neka CyJAHOIUIaBCTBA €
OaraTorpaHHoI0 TPOOIEMOI0, sKa 3aleKHUTh BiJ 0araTbOX YHHHHKIB, 30KpeMa TEXHIYHHX
XapaKTePUCTHK CYACH, CTaHy IOBKUUIA Ta JIFOJCHKOTO YHMHHUKA. TOMy, IS JTOCSTHEHHS
ONTHUMAJILHOTO PiBHS OE3MEKH CyAHOIUIABCTBA HEOOXITHO BPaxOBYBAaTH BCl 1[I YMHHUKU Ta
pO3pOOIATH KOMIUIEKCHI 3aXOIH, CHPSIMOBaHI Ha IXHE MOJIMIIEHHSA. BOpoBajkeHHs Takux
3aX0J(iB JI03BOJIUTh 3HAYHO 3MEHIIMTH HMOBIPHICTH aBapiii Ta HEIJaCHUX BHUIIAJKIB Ha MODI, a
TaKOX 3a0e3Me4nTH OUThITY O€3MeKy JIFOACH 1 TOBKILIA.
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Introduction. The seafarer's profession is undergoing significant changes as a response
to the development of technology and the demands of the modern world. In addition to technical
skills modern seafarers need to possess a number of soft skills to be successful in their
professional life and be able to cope with difficult situations on board and in ports.

Soft skills is a set of skills that are not measured by the number of hours of sailing or ship
practice, but are key to seafarers' success in today's environment. It is important to understand
that Soft skills include aspects such as communication, leadership, stress management,
collaboration and creativity [1].

Main part. Communication is an important part of safety and success on board a ship.
Seafarers must be able to express their thoughts and ideas clearly, and listen and respond to other
crew members.

In its context, such skill includes various aspects that have a major impact on the
understanding and feedback from other crew members. The ability to express your thoughts,
instructions and requests in a clear and understandable manner is one of these aspects. As a rule,
a crew may consist of people from different cultures and languages and it is important to use
simplified English and IMO Standard Marine Communication Phrases as this increases the level
of maximum understanding and may reduce the level of misunderstanding.

Active listening demonstrates the ability to analyse and understand instructions given by
supervisors or other crew members. Feedback is important to keep the ship running in order and
to warn against potential hazards.

Conflicts may arise on board due to differences of opinions or viewpoints. Conflict
management skills help seafarers to solve disputes constructively and without compromising
safety. In practice, crews often consist of representatives of different nationalities and cultures.
The ability to communicate effectively in an intercultural environment includes an understanding
of differences in communication styles and cultural backgrounds [2].

Leadership skills are a set of skills that help seafarers to work in difficult weather
conditions and emergency situations. They must be ready to take a leadership role and make
quick and important decisions. Leadership also includes the ability to motivate the crew and
work together to achieve common goals. The ability to make important decisions in stressful
situations is one of the most important aspects of leadership skills. Leaders on board must be
able to assess circumstances, set priorities and act quickly and effectively.

It is important to remember that leaders on ships must be able to motivate their crews,
especially on long or difficult voyages. Motivation can be based on recognition and praise, as
well as on the definition of common goals and the importance of achieving them for the whole
team, given the high degree of ethics and responsibility for the safety of the crew, passengers,
cargo and compliance with international shipping regulations [3].

Seafarers often cope with situations where information is limited and conditions are
changing quickly. They must make quick decisions to ensure the safety of the vessel and crew.
So, decision-making skill includes such aspects as self-regulation, planning and preparation,
cooperation and teamwork, self-education and use of experience.

Seafarers must be able to control their emotional condition and stress reactions. They
have to maintain calm and judgement even during crisis situations. Before planning a voyage,
seamen should prepare for possible stressful situations and emergencies. It includes knowing
emergency procedures and responses, checking equipment, and being mentally prepared. In
stressful situations, the ability to work together as a team should be aimed at achieving one
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common goal — keeping people safe. Cooperating and supporting each other can significantly
reduce stress and help manage the situation.

Continuous improvement of stress management skills is an important element of
seafarers' professional development. They can learn stress management methods, as well as learn
from the examples of other professionals who have faced stress and who are able to analyse their
previous experiences, including stressful situations, and use them to improve their skills and
prepare for future challenges [4].

In fact, seamen work in a highly demanding environment and must be able to work with a
variety of people from different cultural and linguistic backgrounds. The high-pressure
environment and unpredictable situations require the crew to collaborate and interact effectively.

The ability to understand each other and accept different perspectives helps build good
relationships and maintain a positive work environment. Sharing responsibilities ensures optimal
use of resources and helps to avoid overloading certain crew members. When things get difficult
or an emergency arises, the crew should rely on each other for support. Encouraging and helping
each other is important to overcome difficulties [5, 6].

It is necessary to note that personal changes in the crew may occur from time to time. It
necessitates having the skill to adapt to new colleagues, establish an effective collaborative
workflow and interact with new crew members that can have an impact on effective stress
management to ensure safety and productivity on board [7]. In general, crew members must have
the ability to learn quickly and adapt to new working conditions on board.

Conclusion. In conclusion, soft skills are becoming a key element of success for seamen
in modern shipping where safety is of a great importance. The five important skills we have
focused on are very important to determine the quality of crew performance and safety on board.

Thus, modern seamen need to develop their soft skills through education, training and
practice. In addition, having such skills makes seafarers more competitive in the maritime labour
market and helps to ensure safe navigation and ship performance.

In the conditions of the globalisation of the maritime industry and the development of
modern technologies, soft skills remain a significant tool for achieving success and safety in this
field.
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Introduction. Maritime piracy and attacks on vessels are among the maritime industry's
current challenges. Notwithstanding the recent decline in the number of global incidents, reports
from around the world continue to remind the shipping industry and the public at large of the
violence and savagery with which many piracy and armed robberies are carried out, the danger
faced by those on board, and the significant losses incurred.

Main text. In today's world, where technological marvels and globalisation have opened
up new frontiers for exploration and trade, the age-old spectre of piracy has risen from the depths
of human history to haunt our modern seas. This study explores the fascinating and deeply
significant topic of modern-day sea pirates. Although the phenomenon is often idealised in
popular culture, the reality of modern maritime piracy is complex, urgent and often
underestimated.

To conduct this analysis, we have compiled information from publications and studied
official IMO reports on piracy from 2017 to 2022. This allowed our project to reflect both the
overall importance of this topic and statistical information. In addition, this report highlights the
danger that piracy poses to nature. This illegal activity directly contributes to the threat of
environmental degradation, endangers complex marine ecosystems, and exacerbates the already
pressing issue of climate change. The level of threat of piracy and armed robbery at sea, as well
as the capabilities and methods of the pirates, vary from region to region and can change rapidly.
Notwithstanding reports of a decline in piracy worldwide for the second consecutive year, pirate
attacks in the Singapore Strait reached a seven-year high in 2022, and vessels anchored in South
American ports continue to be subject to violent attacks by criminals.

According to ReCAAP ISC, 25 armed robbery incidents were reported in Asia in
January-March 2023. This represents a 9% increase compared to the same period in 2022 [5].

By data of the International Maritime Bureau's Piracy Reporting Centre (IMB PRC), the
number of piracy and armed robbery incidents worldwide decreased in 2022. According to the
latest annual report, the total number of attacks decreased by 13% in 2022 compared to 2021,
primarily due to a decrease in piracy activity in the waters of the Gulf of Guinea [1].

Consequently, in the first nine months of 2023, the number of incidents in the Gulf of
Guinea increased dramatically [4]: 21 incidents compared to 14 in 2022. Of these, 17 were
classified as armed robberies and four as piracy. Crew safety is a growing concern: 54 people
have been taken hostage, 14 kidnapped and two injured.

The situation in the Singapore Strait is also a cause for concern, with 33 incidents
recorded in the same period in 2023, compared to 31 in 2022. In these cases, 31 vessels were
attacked, five crew members were taken hostage, and two were threatened. Notably, 25% of
these incidents occurred in July, and many of them involved the theft of ship supplies or
property.

Given the challenging shipping conditions in the Singapore Strait, even seemingly minor
opportunistic incidents can pose a huge risk to safe passage through these waters.

It is important to recognise that an important issue is the potential for such incidents to be
delayed or concealed, which may reduce our ability to accurately assess the true extent of the
risks. The International Maritime Bureau (IMB) welcomes and appreciates the efforts of local
authorities to thoroughly investigate almost all documented incidents. This underscores the
importance of cooperation in effectively addressing maritime safety issues.

A detailed analysis of the indicators also shows a positive decline in the number of
reported robberies at Callao anchorage in Peru, but the level of violence used by attackers
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against crews in many of the incidents reported from South American ports is worrying. So is the
steady upward trend in armed robberies of ships in the Singapore Strait: The Regional
Cooperation Agreement for the Suppression of Piracy and Armed Robbery against Ships in Asia
Information Sharing Centre (ReCAAP ISC) reported a 2% increase in the total number of
incidents in Asia in 2022 compared to 2021 [1].

Prior to travelling to any pirate region, it is important to

— obtain up-to-date information from local sources and security experts

— review the ship's security plan in light of the information received

— conduct a risk assessment for a particular voyage

— brief and prepare the crew

— prepare and test the ship's emergency communication plans.

In view of the ongoing security threats, the following Bridge Cards have been developed
[2]:

1. The International Maritime Security Construct Bridge Cards.

2. The Oil Companies International Marine Forum Bridge Cards.

3. The Information Fusion Centre Bridge Card.

Bridge Cards are therefore an important tool designed to assist seafarers during periods of
heightened security awareness, such as the threat of pirate attacks. The cards provide clear and
easy to understand information, including reporting procedures, contact details of regional
reporting centres, guidance on recognising suspicious activity and advice on how to respond to
security threats [2].

Because of their usefulness, vessel operators and masters are encouraged to consider the
advice contained in these Bridge Cards when their vessels are at risk. They will then be able to
improve their preparedness and response capability, ultimately contributing to crew and vessel
safety when operating in challenging environments. Bridge Cards are concise guides designed to
support seafarers during a tense situation caused by piracy or other security threats. They
summarise and present important information in an easy-to-understand manner, including
reporting procedures, contact details for regional reporting centres, techniques for early detection
of a suspicious approach or attack, and recommended actions to take in response to a range of
malicious activity situations.

Conclusions. Therefore, appropriate preventive measures should be taken in accordance
with existing industry guidelines and best management practices. The potential consequences of
not following industry best practices can be serious when transiting pirate areas. While Bridge
Cards complement the information contained in a ship's own security plan, they can be useful as
a precautionary measure for masters and crews to follow when sailing in high-risk areas. The
above cards are therefore recommended in circumstances where their vessels may be exposed to
safety risks.
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EKOJIOTTYHA BE3IEKA TA 3AXHCT HABKOJHIIIHBOT O
CEPE/JIOBHII[A IIPH EKCILIVATAIIII CYJIEH
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3ACMIYEHHSA MOPIB TA OKEAHIB — EKOJIOT'TYHA KPU3A,
IO 3AI'POXY€ IIVIAHETI

Bpyoneecokuii H. P.
Biookpemnenuti cmpykmypruii niopo3oin « Mopcokutl ¢haxosuii konedxc X IMA»
Hayxosuii kepienux — euxnaoau Jlesxiecorka A. JI.

Beryn. Mopst Ta okeanu, 110 MokpuBaroTh oHaa 70% moBepxHi HAIIOT MJIAaHETH, 3aBXKIU
OyJi JDKEpeIoM HE3MIpHO1 PI3HOMAHITHOCTI KHUTTS, BIUIMBAIM Ha KIIMATHYHI TMPOIECH Ta
3a0e3nedyBad BaKJIMBI €KOHOMIYHI pecypcu [l1]. OpHak cboromHi Iii BeJUYE3HI BOJHI
€KOCHCTEeMH TIepeOyBarOTh i 3arpo3010 Yepe3 MaHIEeMII0 HAIIOro 4acy — 3aCMIYEHHSI MOpPIB Ta
OKeaHiB. 3acMi4eHHs MOPIB 1 OKEaHIB € CepHO3HOI0 EKOJIOTIYHOK KPH3010, IO 3arpoxkye
SIKICHOMY CTaHy MOPCBKOI'O CepelloBUIa Ta MaiOyTHpboMy IutaHetu 3emis. Ilmactukosi
BIIXO/AM, CMITTS Ta iHII 3a0py[HIOIOYI MaTepiajd HaJMIPHO HAKOMMYYIOTHCS y BOJHHUX
crcTeMax IUIAHETH, CTBOPIOIOYH MPOOIIeMy, SIKa BUMarae HEraiHOTO BPETYJTIOBAaHHS 1 3BEpHEHHS
yBaru BCix cep cycniibcTBa. Y Iiil CTaTTi pO3IIsSTHEMO OCHOBHI NMPUYMHH 3aCMIY€HHSI MODIB,
HACJIIJIKM I1i€1 €KOJIOT1YHOI MpoOJIeMHu Ta 3aX01H, Kl MOXKYTb OyTH BXKHTI JJisl 30€peKeHHs Ta
OXOPOHHU MOPCHKOI'O CEpeI0BUILA.

OcHoBHa yacTHHA. 3aCMIUEHHS MOpPIB Ta OKEaHIB — 1i€ IPOLEC HaIMIPHOIO CKYIUEHHS
IUTACTUKOBUX BIAXO/IB, CMITTS Ta IHIIMX 3a0pYyIHIOIOUYHMX PEYOBUH Y BOJHUX CHCTEMax IUIaHETH.
[InactuxoBi BiAXOAM OCOOJMBO HeOe3NMeyHl dYepe3 IiXHIO CTIMKICTh Y HaBKOJIULIIHBOMY
cepeIoBUIIll Ta PO3KIJIAJJaHHs, 1110 MOKE TPUBATH COTHI POKIB [2].

3acMiYeHHs MOpPIB 1 OKEaHIB € CepHO3HOI0 EKOJIOTTYHOI MPoOIEeMOI0, 1 BOHO Ma€e O6arato
MPUYMH, Cepesl SKUX OCHOBHI:

Bukxuou nracmuxosux ioxoois. HagxomkeHHs IIIACTUKOBUX BUPOOIB, TaKl SK IJISAIIKH,
MaKeTH, KOHTEHHEepH Ta iHINI, y BENMKIM KIIBKOCTI O MOpPIB Ta OKEaHIB NPHU3BOIUTH 0
MOBUIBHOTO PO3KJIAJAHHS 1 BIIXOJIM MOXYTb 3aJIMIIATUCS Yy BOJAX CTOJITTSIMHU.

Hecanxyitiosani  cmimmeseanuwa. HecaHkiiioBaHl CMITTe3BaIUINA JESIKUX KpaiH
po3ramoBaHi OnM3pKO 10 OeperoBux JiHIM abo Oing pIYKOBUX JOJHH, IO € NPHUYUHOIO
MTOTPATUISTHHS B BOJIHI 00'€KTH - MOps 1 OKCaHH.

Piuxoesi cmoku. PI4KOBI CUCTEMH BIJHOCATH 10 OCHOBHHMX IUISXIB, SKUM CMITTS MOXE
MOTPAIUISITH Y BOJOMMHMILA, OCOOTMBO MOPSI MiJl 4ac MOBEHEH YU IITOPMIB.

Mixponaacmuxu. Po3kinajaHHs MIaCTUKOBUX BUPOOIB HA MpiOHI YaCTHHKH BiIOYBa€ThCA
MiJ] BIUIMBOM COHSYHOTO CBITJIa Ta XBWJIb, BHACIIZIOK YOTO, Ili YaCTUHKU MOXYTh MOTPAIUTH
0e3mocepeIHbO 10 MOPCHKOT €KOCHUCTEMH.

Cmimmesi ocmpoeu. Y — OKeaHaX YTBOPIOIOTHCS CMITTEBI OCTPOBU SIK pe3yNbTaT
CKYIYEHHS CMITTS, TUIACTUKOBHX BiAXOJiB, pUOAIBCHKOTO CHOPSKEHHA, IO JIpeidyroTh y
Boxax. OnHl 3 HAWBIAOMIIINX CMITTEBUX IUIAM — Benmka THXxookeaHChbKa CMITTEBA IUIIMa Ta
CMITTEBA IUIsIMA B ATJIAHTUYHOMY OKEaHi.

Pubanvcmeo ma mopcovkuti npomucen. CrieniajgizoBaHe MOPCbKe 00JIaHAHHS, TaKe 5K
pubanbCcbKe CIOPSHKEHHS, MOKE MOXKe OyTHM BTpaueHe Ta BIAKMHYTHM B MOpE, IO CTa€
MIPUYMHOK HArPOMAa/KEHHS BUKHJIIB CUHTETUYHHX MaTepialiB, KaHATiB, TPOCIB Y MOPCHKOMY
CEPEeIOBHIII.

Typuzm ma possacu. BinBigyBaui IUISDKIB 1 KYpOPTIB TaKOX MOXYTh NMPU3BOJUTH JIO
3aCMIYE€HHSI MOPCHKOTO CEPEOBHUIIIA, SKIIO HE JOTPUMYIOTHCS IPABUII MOBEIIHKH Ta BUKUIAIOTh
CMITTS B BOJly uM Ha Oeper [3].

3acMideHHsI MOPIB 1 OKEaHiB Ma€ Cepilo3HI HACIIAKH I MOPCHKOTO JKUTTS, €KOCHUCTEM,
rI00anpHOr0 KJIMaTy Ta 310poB's Jrogeil. J[ms posp's3aHHS 1iel mpoOiieMu HeoOXiTHO
BIIPOBA/DKYBATH  CTPOTi TpaBwia Ta OOMEXKEHHS IOJ0 BHKOPHCTAHHS  IUIACTHKY,
BJOCKOHAJIIOBATH CHUCTEMHU YyTHII3alii BiOXOAIB, MIATPUMYBAaTH MIXHApPOAHI IHIIIaTUBU Ta
MPOCBITHUIIbKI KaMITaHii, 100 3MEHIITUTH 3aCMIUYE€HHSI Ta 3aXUCTUTH MOPCHKI €KOCUCTEMH.

Hacninku 3acmiuenHs MopiB (puc. 1):
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— 3aepo3a mopcokomy dcummio. [11acTHKOBI BIIXOIM Ta 1HIII BUIU CMITTS MOXYTh CTaTH
CMEpPTENBHOI0 3arpo30l0 i MOPCHKMX TBapuH. barato BHIIB MOPCHKHX OpraHi3MiB,
BKJTIOYAI0OYM MOPCHKUX MTaxiB, pud i MOPCHKUX CCAaBIIiB, MOXXYTh HCHABMHUCHO B)XXUBATH CMITTS,
npuiiMaroun Woro 3a iky. Lle Moxe mpuU3BECTH 10 ypakeHb IIIYHKY Ta KHUIIEYHHKA, OTPYEHb,
TOJIOAY 1 CMepTi;

— pYUHY8aHHA eKocucmem. 3aCMIYeHHs MOPIB MOK€ BITMBAaTH HA PI3HOMAHITHICTH Ta
CTPYKTYPY MOPCBKHX eKocucTeM. CMITTS MO)KE 3aCTHTaTh Ha JIHI MOps, OJIOKYIOUH IOCTYII
CBiTIa 40 KopaioBux pudiB Ta IiHIMMX exkocucteM. Lle Moke NPU3BOIUTH OO BTpPATH
010pI3HOMaHITHOCTI Ta MOTIPIICHHS YMOB JIJISl )KUTTS MOPCHKHUX BUIIB;

— 3a0pyOHenHs 600u ma nogimps. Po3kiajaHHs MJIACTUKOBUX BIIXOMIB Y BOJI MOXeE
BHUBUIBHATH IIKIJTUBI XIMiYHI PEYOBHHH, K1 MOTPAILISIOTH Y MOPCHKE CEPEIOBHINE Ta MOXKYTh
HOTIM BITHOBUTHCS B Xap4yoBOMY JaHILf031. KpiM TOro, MIIaCTUKOBI YaCTKM y BOJI MOXYTh CTaTU
HOCISIMU TOKCUYHUX CIOJYK, SIKi MOXKYTh 3a0pyTHIOBATH MOPCHKY €KOCHCTEMY

— 3aepo3a 300pog'to aoounu. JIronu, SKi CIOKUBAIOTh pUOy Ta 1HII MOPCHKI MPOIYKTH,
MOXYTh BUIIAJIKOBO BJKUBATH MIKpPOIUIACTUKU Ta TOKCHYHI PEYOBHHH, IO 3a0pYyTHIOIOTH MODE.
Ile Mo>xe MaTH HETAaTUBHUI BIUIMB Ha 3[IOPOB'S JIFOJIMHU Ta CIIPUSATH PO3MOBCIOIKEHHIO XBOPOO;

— 3aepo3a Oisi Mypusmy ma eKOHOMiKu. 3acMiueHl IUISDKI Ta BOJA MOXKYTh BIIJISKYBaTH
TYpHUCTIB Ta HETAaTHUBHO BIUIMBATH HA MOPCHKY TYpPHUCTUYHY iHAycTpito. Lle Moxke mpusBectu 10
€KOHOMIYHUX BTpAT JUUIS 30H BIIMTOYMHKY Ta peKpearii;

— NOpyuieHHs NPUPOOHOi pigHosazu. 3aCMIYEHHSI MOpPIB Ta OKEaHIB MOXe MPHU3BECTH 0
MOPYIIEHHS MPUPOIHOI piBHOBAru. [11acTUKOBI BIIXOAM MOKYTh IIMPUTHUCS HA BEJIMKI BiJICTaHI
Ta BIUIMBATH HA €KOCHCTEMHU B JJAJIIEKHX PETIOHIB;

— 3aepo3sa enobanvromy knimamy. Ilporec po3kiIamaHHs TUIACTUKOBHX BIIXOMIB y BOJI
MO’K€ BUBLIBHSTH MAPHUKOBI Ta3H, TaKi SK METaH, Kl CIPUSIIOTH TJI100aTbHOMY MOTEIUTIHHIO Ta
3MiHi kmimary [4], [5].

Pucynoxk 1 — Hacnigku 3acMiueHHsI MOPIB 1 OK€aHIB

Jiist po3B's3aHHs i€l mpobaeMu He0OX1THO BIIPOBAHKYBATH CTPOTi 3aX0AM KOHTPOIIO Ta
peryJioBaHHS IIMOJ0 BUKOPUCTAHHS IUIACTHKY, MIATPUMYBaTH MDKHApPOJHI IHIIIAaTUBU Ta
KaMIIaHii /Ui 3MEHIIEHHS 3aCMIYeHHS, a TaKOXK BIOCKOHAIIOBATH CHCTEMH YTHIII3allii BIIXOIIB
Ta OYMILEHHS BOJOMMHMUIIL BiJl CMITTS.
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Jlyist 60pOTHOM 3 3acMiUEHHSIM MOPIB Ta OKEaHiB HEOOXiHI KOMILJICKCHI 3aX01 Ha PiBHI
MDKHApOAHOTO CHIBTOBApUCTBA, HALlIOHAIBHUX YPSIIiB, TPOMAAsH Ta mignpueMcTB. Och AEsKi
BaXXJIMBI 3aX0/IM Ta CTPATETIi /Il 3MEHIIIEHHSI 3aCMIYeHHS MOPCHKUX BOI:

1. 3a6opoHa 0JTHOPa30BUX IUIACTUKOBHUX BUPOOIB. BUIbLIICT KpaiH CBITY 3a00pOHSIOTH
OJTHOPA30Bi IJIACTHKOBI BUPOOM, TaKi SK IJIACTHKOBI TUISAIIKH, TTAKETH, TIPEAMETH JIOMAIITHEOTO
BXHUTKY Ta mocya. Lli 3axoau cCHOpuUsIOTP 3MEHIIEHHIO BHUKOPUCTaHHS IUIACTUKY Ta HOro
HaJMIPHOMY HAaKOIUYEHHIO B MODI.

2. 30inpleHHsT e(eKTUBHOCTI yTWimi3auii BiIXOAIB. YpAOu Ta OpraHd MiCLIEBOTO
CaMOBPSIIyBaHHS TTOBHHHI PO3pPOOJIATH Ta BIPOBAKYBAaTH INPOrpaMu 300py, NepepoOKH Ta
BUKOPUCTaHHA BiIXOAiB. BaxnuBo mnomimmutu iHGPacTpyKTypy [UIs COPTYBAaHHS CMITTA 1
CTBOPHUTH YMOBH I BTOPUHHOI IepepoOKH Tu1acTMac.

3. 3akoHOAaBUl OOMEXEHHsS Ta PETyJIOBaHHS. YpsAAu KpaiH MOBHHHI PO3pOOIATH Ta
NpuiMaTu 3aKOHH, SKI PEryJjIolTh BUKOPUCTAaHHS Ta yTWIi3alilo miactuky. Hampuknan,
BKJIFOYATH TOJATKM HAa Pa3oBl IUIACTMKOBI BUPOOM, HOPMM IIOAO BTOPUHHOI MEpPEepoOKH Ta
0OMeXEeHHs Ha BUKOPUCTAHHS [JJACTUKOBHUX MaTepiajiB y TOBapax Ta yIaKoBIII.

4. BnpoBajkeHHs ~anbTepHAaTUBHUX MarepianiB. HeoOxigHo po3poOmsatu  Ta
BIIPOBA/KYBaTH Ti Marepiajiu, SKI MIJAAI0ThCs O10pPO3KJIAJaHHIO Ta 1HINI €KOJOrIYHO YHCTI
QJIbTEPHATHBH IUIACTHUKY.

5. IlpocBitTHuubki kammanii. IlomynspusyBaTu mnpoOiaemMy 3acMi4€HHSI MOPCBKOTO
CepeoBUINA IIJISXOM MPOBAKEHHS OCBITHIX Ta 1H(OpMAaLIMHUX KaMIMaHii 3aJjs HaBYaHHS
Jr0eH BiAMOBIJAJILHOMY CTaBJICHHIO 10 BAKOPUCTAHHS Ta yTHIII3allii IJIACTHKY.

6. 30ip Ta ouuIileHHS MOpPChKMX BoJ. HeoOximHO opraHi3oByBaTH Ta MiATPUMYBATH
nporpamMu 300py CMITTS Ha y30€peiOKsIX Ta B MOPSX, 3alydaTd JOOPOBOJIBIIB, sIKI OEpyTh
y4acTb y MacCIITAOHUX NMPUOUPAHHAX OeperoBux JiHiM.

7. InnoBamiitHi TexHosorii. [lomryk Ta miaATpuUMKa HOBUX TEXHOJOTIH g 300py Ta
OYMILEHHS CMITTS y BOJOMMHUILAX, HANPHUKIAJ: BUKOPHCTAHHS Oap'epiB, SIKI MEPEIIKOIKAIOTh
PYXY CMITTS.

8. MbkHaponHa cmiBmpard. [HTerpamis 3 IiHIIUMH KpaiHaMH Ta MiKHApPOIHUMU
OpraHizalisiMu 3 MUTaHb PO3POOJICHHS Ta BIPOBAKEHHS III00ATBHUX CTpATETii MonepeKeHHs
3a0pyIHEHHS] MOPCHKOTO CEPEAOBUIIA CMITTSM.

9. CrnoxwuBya TOBeHiHKA. BaxianmBo, MO0 CHOXHMBa4i BIACHUM  MPUKIATIOM
BUKOPHCTOBYBAJIM MEHIIIE Pa30BUX IJIACTUKOBUX BUPOOIB Ta MPaBUIHLHO BUKHUIATH CMITTS [6].

BucHoBKkH. 3acMideHHS MOPIB Ta OKEaHIB CTAI0 CEPHO3HOI0 EKOJIOTIYHOI KPHU30I0, KA
3arpo’ky€ Halliil MIaHeTi Ta BCbOMY MOpPChKOMY cepeaoBuiny. Lls mpoOiema mae rimOoki Ta
JAJIEKOCSDKHI HACTIAKU JUTSI TIPUPOIHA, MOPCHKOTO JKUTTS, KIIMaTy Ta TJIOOATBLHOTO 3JI0POB'S
nmroaei. BuginnMo aekiibKa KIIFOYOBUX MOMEHTIB:

— IJTACTUKOBI BIIXOIU € OJHIE€I0 3 OCHOBHHUX IMPUYMH 3aCMIUYEHHS MOPIB 1 OKEaHIB BOHU
PO3KJIAIal0ThCS Ty’Ke MOBUIBHO Ta CTAIOTh 3arPO3010 AJI1 MOPCHKOTO KHUTTS;

— 3acMiYeHHS MOpIB MPU3BOAMTH IO 3aruOesi MOPCHKHX ICTOT, IXHBOTO OTPYEHHS Ta
MOPYIIEHHS €KOCUCTEM. MOpPChKi TBapUHM YacTO IUIYTalOTh IJIACTHK 13 DXKero, 10 MPU3BOAUTH
110 IXHBOT CMepTi;

— 3aCMIYEHHS MOpPIB Ma€ TJIOOAIbHI HACTIAKH, 30KpeMa 3a0pyIHEHHS BOJU Ta IOBITPA,
[0 MO’K€ BIUTMBATH HA KJIIIMATHUYHI ITPOLIECH Ta 3I0POB'S JTIOCH.

Jlnst  po3B'si3aHHS MPOOJIEeMH 3acMiYeHHST MOPIB TOTPIOHO BXXKMBATH CTPIMKHX Ta
KOOP/JIMHOBAHUX 3aXOiB, BKIIOYAIOUM OOMEXKEHHS BHUKOPUCTAHHS IUIACTUKY, BIOCKOHAJICHHS
CHUCTEM yTHIII3aIlli BIIXO/IB Ta MATPUMKY MIKHAPOIHHUX 1HIIIaTHB.
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DECARBONIZATION EFFORTS IN THE ENGINE ROOM

Gaidei A. M.
Kherson State Maritime Academy
Scientific supervisor — Ohorodnyk N., PhD, assistant professor

Introduction. Today, shipping is a key industry in the global economy. It is commonly
known that in the modern world most goods are transported by sea. However, the intensive use
of maritime transport entails a negative impact on the environment. According to the expert
estimates, shipping is responsible for a quarter of global nitrogen oxides (NOx) emissions and
accounts for about 1 billion tons of combustion carbon dioxide emissions. [2, 3]

As a challenge, we get the problem of decarbonization. The word “decarbonization”
means to remove or reduce carbon dioxide (CO2) emissions from the atmosphere. It is achieved
by switching to low-carbon energy sources. In maritime industry, “decarbonization” indicates the
process of reducing carbon dioxide (CO2) from the global maritime sector to achieve a lower
output of greenhouse gases (GHG) into the atmosphere. The decarbonization of the maritime
industry as soon as possible in the 21st century will be one of the most significant achievements
that the shipping sector has had to cope with. Given the critical role of shipping in the world
economy, its successful decarbonization will have a domino effect that will impact the entire
supply chain.

Main part. Let's look at some technological options that the shipping sector could use to
reduce its environmental impact. They could also help to meet the schedule of international
requirements on ship emissions limits. We are going to talk about how the engine room can
contribute to changes, namely by energy accumulation and storage, i.e. by correct choice of fuel.

According to experts, the shipping industry can enhance efficiency and environmental
performance through a variety of strategies. These may involve optimizing or substituting certain
shipping basics, including propeller design, vessel design, assisted propulsion, and the
application of special hull coatings. The impact and expense of each alternative will depend on
the technology, type of a vessel, and charter. [2] But if that were the case, the choices of engine
and fuel remain the most effective means of controlling emissions.

In April 2018, the IMO announced its greenhouse gas (GHG) strategy, which aimed to
phase out greenhouse gas emissions as soon as possible. The strategy had three goals:

e use Energy Efficiency Design Index (EEDI) to reduce the carbon intensity of
individual ships;

e reduce the CO2 emissions per unit of transport work by at least 40% by 2030, with a
target of 70% reduction by 2050;

e reduce annual GHG emissions by at least 50% by 2050.

At the same time, the IMO recognizes that significant support is urgently needed to
achieve these goals. The strategy particularly reads: “technological innovation and the global
introduction of alternative fuels and/or energy sources for international shipping will be integral
to achieve the overall ambition”. [1]

So, to realize the strategy goals, the shipping sector is seeking how to improve ship
design, how to use more efficient onboard power units, and how to replace fossil fuels with low-
carbon biofuels or low- or zero-carbon electricity. It is the energy source and energy conversion
(and the interactions between them) that offer the greatest benefit in achieving significant
greenhouse gas emissions reductions. Under IMO regulations, ships are allowed to use heavy
fuel oil provided that emissions are scrubbed.

Today, heavy fuel oils (HFO) and mixtures with distillate fuel make the fuel of choice for
international transport. They are advantageous both in cost and power density. But today many
port authorities prohibit the use of the most popular open cycle scrubbers. This, experts suggest,
can accelerate the introduction of cleaner fuels, i.e. low sulphur fuel such as marine gas oil
(MGO). MGO is a distillate fuel with lower sulfur content (1000 ppm). It is similar to diesel fuel
but has a higher density and mostly used in medium and high speed engines. But still, not very

72



Cyuacni npobremu Mopcbkoeo mpancnopmy ma besnexa mopeniascmaa, 23 aucmonada 2023 p.

effective at the issue of decarbonization it does not save the situation. It means there should be
other, more efficient towards decarbonization types of fuel. [3]

As a convenient way for shipping companies to reduce their carbon emissions biofuels
such as biodiesel, bio-methane, or bio-methanol can be used. But it should be noted that they
are also in some way disadvantageous for shipping sector because of their high cost and limited
availability. One more carbon-based fuels that take a step toward reducing carbon emissions is
liquified natural gas (LNG). LNG engines are considered to be higher CO: efficiency. But
significant methane emissions when burned also make the limits in use.

Summing up the above, we can say that alternative fuels for ships are being explored and
adopted as part of decarbonization efforts to reduce the maritime industry's carbon footprint.
They offer potential benefits in terms of emissions reduction and environmental sustainability by
way of:

e producing fewer carbon emissions compared to traditional marine fuels (LNG,
biofuels, and hydrogen);

e producing lower levels of air pollutants, including such as SOx and NOX, resulting in
improved air quality;

¢ helping ships meet emissions and environmental compliance requirements;

e reducing dependency on a single fuel source (renewable biomass, natural gas, and
even electricity);

¢ enhancing energy security by reducing reliance on imported fossil fuels;

e promoting innovations in engine and propulsion system design and as a result leading
to more efficient and cleaner technologies.

Alternative fuels for ships also come with a certain set of disadvantages as well. Here's an
overview:

e challenging access to these fuels due to the limited and underdeveloped infrastructure
for producing, transporting, and storing alternative fuels;

o lower energy density of some alternative fuels in comparison with traditional marine
fuels;

e energy losses while converting it to alternative forms;

¢ limited fuel availability and related concerns with a ship refuel or resupply;

e technical challenges in terms of compatibility and performance of ship’s engines and
systems;

e environmental concerns during the production some of the alternative fuels;

e uncertain regulations and standards for alternative fuels;

e posing safety risks (the potential for leakage, fire risks, and specific handling and
storage requirements).

Conclusion. The engine room of a ship plays a vital role in contributing to
decarbonization efforts within the maritime industry. Shipping is a significant contributor to
greenhouse gas emissions, primarily due to the burning of fossil fuels. By implementing various
technologies, practices, and initiatives in the engine room, the industry can reduce its carbon
footprint and move towards a more sustainable and environmentally friendly future.

Alternative fuels for ships offer the potential for significant emissions reduction and
environmental benefits. However, their widespread adoption faces challenges related to marine
sector infrastructure, costs, and technical adaptation. Overcoming these challenges will require
coordinated efforts from the maritime industry, governments, and other stakeholders to promote
sustainable and efficient use of alternative fuels for decarbonization.
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CTPATEI'II SMEHILIEHHS BUKU/IIB TA 3AGPYIHEHHS
_HA MOPCBKOMY TPAHCIIOPTI:
IHHOBALIIMHI TEXHOJIOI'II TA HAUKPAILII TPAKTUKHA

Hikimenko II. C.
Biookpemnenuii cmpyxmypruti niopo30in « Mopcokuti paxosuii konedc XMA»
Hayroeuti kepignuk — k.m.H., suknaday Hasaposa B. B.

Beryn. Mopcbkuit TpaHCTIOPT, SIKUH 3a0e31euye OCHOBHHUI 0OCST CBITOBOI1 TOPTIBIIi, Ma€
BEJIMYE3HWI BIUIMB HA HABKOIUIIHE CEpPEJOBHINE Yepe3 BUKHIM IIKIATUBUX PEUYOBUH Ta
3a0pyaHeHHs BogouM. [Ipobiemu 3a0pyqHEHHS Ta 3MIHU KJIIMaTy BUMaraloTh HETAMHUX 3aXO0/I1B
JUIsl 3MEHIIEHHSI HEraTUBHOTO BIUIMBY MOPCHKOTO TPAHCIIOPTY HAa HaBKOJIMIIHE cepenosuie. He
3BaXKAIOUW Ha TE, 0 MOPCHKUN TPAHCIOPT € HEBII'E€MHOIO CKIIAIOBOIO TJIOOATBHOI TOPTIBII Ta
IepeBe3eHb, HE CEKpEeT, IO BiH TaKOXX MPHU3BOIUTH J0 3HAYHOTO 3a0pyIHEHHs JOBKLLIA Ta
CIPUYUHIOE BEIUKI BHUKUAM IIKIJIMBUX PEYOBHUH B TMOBITPSIHUA Ta BOJHUI OacelHU.
3abpyaHeHHs aTMOc(epy Ta BOJHOIO CEPEIOBHIA MOXKE BUHUKATH 3 PI3HUX JDKEPEN], TAKUX SIK
BUKHUIM BiJ ABUTYHIB CYJ€H, CKHJIAHHS CMITTS, PO3JIMBH HA(PTH Ta 1HIIMX XIMIYHHX PEUYOBHH.
Bce 1ie Moke Matu cepiio3HUI HEraTUBHUH BIUIMB Ha MOPCHKE CEPEOBHUIIIE Ta 3/I0POB'S JIIOJCH,
a, OT)Ke, TMOIYK Ta po3poOKa NUIAXiB IOJOJIAHHS BHUIICO3HAUEHOI MPOOJIEMHU 3aIHIIAETHCS
aKTYyaJbHOIO 337aY€H0 ChbOTO/ICHHS.

OcHoBHa vactuHa. OjHIEI0 3 HAWBAXKIMBINIUX CTPATETid 3MEHIICHHS BHUKHUIIB Ta
3a0py/IHEHHSI B MOPCHKOMY TPaHCIOPTiI € BUKOPUCTAHHS BHCOKOE(PEKTHBHUX Ta €KOJOTIYHUX
najguB. 3amMiHa TPAAMIIIMHUX BUIIB MajuBa, TaKUX SK HadTa Ta AuU3eNbHE MAIMBO, HA OUIBII
€KOJIOT1YHI albTePHATHBH, TaKi K PIAKUN MPUPOIHUI ra3 Ta BOJACHb, MOXKE 3HAYHO 3MEHILIUTHU
BUKHUIM IIKIJJIMBUX PEYOBHH - OKCHIIB HITPOTeHY Ta CyabQypy. € pi3HI THUIIHM €KOIaIuBa,
BKJIIOYAlOuu 0i0[u3eNb, BOJHEBE MaJUBO, Ta3 Ha OCHOBI MPHUPOJHOIO razy Ta ra3y Ha OCHOBI
O6lomacu. BukopucTaHHs WX TAJIMB MOXKE JOTIOMOTTH 3MEHIIUTH BYTJICIIEBl BUKHIM Ta 1HIII
BUKH]IM, 10 3aBAIOTh IKoau AOBKULTIO [1]. Kpim Toro, BogHEBI MallMBHI €JIEMEHTH Ta
OlomanuBa € IHIIMMH TEPCHEKTUBHUMHU BaplaHTaMM, SKI MOXYTh 3MEHIIMTH BHMKUAM Ta
NOKPAIIUTH  €KOJIOTIYHMH  CTaH  MOPCBKOTO  TPAHCHOPTy.  XO4a  BUKOPHUCTAHHS
BHUCOKOC(EKTUBHUX Ta EKOJOTIYHUX IIajMB Ma€ YHCJICHHI IepeBard, BIIPOBA/DKEHHS ITUX
TEXHOJIOTiN He € 0e3BiJCOTKOBO MPOCTUM 3aBIaHHAM. OJHUM 13 BUKIMKIB € BHCOKI BapTOCTI
JIOCITIJDKEHb, PO3pOOKM Ta BHUpOOHUIITBA HOBUX TexHousorii. Ille omHmm acmektom €
HEOOXIJIHICTh CTBOPEHHS 1H(YPACTPYKTypH Ul MOCTa4daHHS, 30€piraHHs Ta PO3IMOJALTY HOBHX
BUIB manuBa. [Ipore, mepexia 70 BUKOPUCTAHHS €KOJOTIYHHX IMajiB TaKOX HAJTa€ MOMXIIUBOCTI
JUIsE €KOHOMIYHOTO 3pPOCTaHHSl Ta PO3BUTKY HOBHUX Taly3eil MpPOMHUCIOBOCTI. |HBecTyBaHHS y
JOCIIJKEHHSI Ta PO3BUTOK BHUCOKOS(EKTUBHHX MaUB MOXE CTBOPUTH HOBI po0oui MicIs Ta
CIIpusTH 1HHOBaIiAM y cdepi eHepretuku [1]. Jlekiapka MOPCHKHX KOMIIAHIH BXKe
BIIPOB/KYIOTh BUKOPUCTAHHS MPHPOTHOTO Ta3zy K MallMBa JUIA CBOIX CyJEH, IO MO3UTHBHO
BILJIMBA€E Ha JOBKIJLIS.

HactynHmii kpok y cTparerii 3MeHIIEHHS BHKHIIB BKIIO4Yae B cebe mepexim a0
ENeKTPUYHUX CYJIeH Ta TIOpUAHMX CHCTEM MPHUBOJY. BUKOpPHCTaHHSA TPaIUIIHHUX IU3EITHHHUX
JIBUTYHIB TIPHU3BOJWUTH JO BaroMUX BHKHUIIB OKCHIIB HITPOTCHY Ta MAapHUKOBUX Ta3iB.
Enextpuuni cynHa TpamiolOTh Ha JITIH-IOHHUX aKyMyJSITOpax, SKi JO3BOJISIOTH IMO30yTHCS
BUKH/IIB BIMPAI[bOBAHKUX Ta31B Ta CKOPOTHTU KUTBKICTH majuBa. L[i akyMyisiTopu € 4ucTuM Ta
BiTHOBJIIOBAaHUM JDKEPEJIOM €HEprii, BUKOPHUCTAHHS SKUX 3HAYHO TOCIA0I0€ BHUALICHHS
KapOOHy 1 HOro CHoJykK Ta iHImUX 3a0pynHioo4nx pedoBuH. 11[o6 MiHiMI3yBaTh emicii cynHa
MOKYTh BHKOPHUCTOBYBAaTH BITPOBI Ta COHSYHI €HEPreTHYHI YCTAaHOBKHU. BiTpsku Ha cyaHax
MOKYTh T€HEPYBAaTHU E€JIEKTPOEHEPTiI0 3 BITPY, a COHSAYHI IaHeNl MOXYTh F€HEpYyBaTH COHSAYHE
BUIIPOMIHIOBaHHS JJIsi KUBJCHHS cHcTeM Ha OopTy. lle Moxke BUKIIOUHTH 3aJIEKHICTH Bif
TPaIUIIfHUX TTAJMB Ta CIIPUATH 30€pPEKEHHIO PUPOTHUX pecypciB [2].

KonTtponbs BukuaiB cynbQypy BaXIWBUA 3 TOYKH 30py OXOPOHU HABKOIHUIITHHOTO
CepelloBUIla Ta 3J0pOB'S JIOJEH, OCKUIbKUM CyiabQyp Ta HOro CHOJIYKH, CHPUYUHSIOUU
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3a0pyAHEHHS TOBITPS, KUCJIOTHI JOIIl, CMOT, BIUTMBAIOTh 1 HA POCIMHHHUM CBIT, 1 Ha 370pOB’s
JIOZIeH, 1 Ha eKOJIOTII0 B IIOMY. ICHYIOThH pi3HI METOJIM KOHTPOIIO BUKUIIB CYIbdypy, TakKi sK:
BUKOPUCTAHHS CHEIiaJIbHUX QUIBTPIB y MPOMHUCIOBUX YCTAaHOBKAX, BIIPOBAPKEHHS TEXHOJIOTIH 3
HU3BKUM BMICTOM CyJb(Qypy y MaJbHUX MarepiajaX, BUKOPHUCTAHHS BiJHOBIIIOBAHUX JUKepell
€Heprii, a TakoXX BIPOBAKCHHS HOPMATHBIB Ta CTAaHIAPTIB MO0 MAKCHMAJIBHO IOMYCTUMHX
BUKUJIB CyJIb(pypoBMiCHUX croiyk [3]. JlogaTKoOBO BaKJIMBO MPOBOJUTH MOHITOPHUHI SIKOCTI
MOBITPSI Ta AaHAJI3yBaTH JlaHl 3 METOI0 BYACHOI'O BHUSBJIEHHS Ta YCYHEHHS JKEpes BHUKHUIIB
cyabypy. HamioHanpHi Ta MIDKHApOJHI OpraHizaulii aKTUBHO MpPAaLOIOTh HAJA CIPHUSIHHAM
BIIPOBA/KEHHIO CTpATeriii 3MEHLICHHS BUKUIIB Ta 3a0pyJHEHHS B MOPCHKOMY TpPaHCIIOPTI.
OpnHiero 3 Takux oprasizamiii € Mixnaponna mopcebka opradizauis (IMO). IMO BcraHoBIIOE
HOPMH Ta CTaHIAPTH JJISI MOPCHKOTO TPAHCIIOPTY 3 METOIO0 3MEHILCHHS BUKU/IIB 1 3a0pyTHEHHS.
Tak, 3 MEeTOI0 3MEHIICHHS BUKUAIB BIANPALbOBAaHUX ra3iB cyaHOBHUX au3eniB, IMO mpuiinsio
YKOPCTKI HOPMH CTaHAAPTY BUKHJIIB A30THUX Ta CIPUUCTUX CHOJIYK, K1 3aCTOCOBYIOThCA 3 2020
poky. Lli 3akOHOAABYl GKTH 3yMOBJIIOIOTH B TOMY YMCJII PO3pOOKY HOBHMX Ta 1HHOBALIMHHUX
TEXHOJIOT1M Il TOTO, 00 Cy4acHl CyJIHA MOTJHU BIANOBIAATH 3asSBJICHUM HOPMAaM BHUKHU/IIB
pedoBUH, pyiiHytounx 030H [4]. [eski KpaiHu TakoX MPUAMAIOTh CBOi HAI[IOHANBHI CTpaTerii
3MEHILIEHHS BUKU[IB Ta 3a0pyJHEHHS HAa MOPCHKOMY TpPAaHCIOPTI Ta HAAAIOTh (PIHAHCOBY
HIATPUMKY KOMITaHIsM, SIKi BOPOBA/KYIOTh €KOJIOT1UHI TEXHOJIOT1] [5].

[Ile onHa BakiIMBa CTpaTerisi — BIPOBAKEHHS EHEProeEeKTUBHUX TEXHOJOTIH Ha
cyaHax. MopChKi CylHa MOXYTh €KCIUIyaTyBaTW CHUCTEMH OYMILEHHS BHUKHIIB, IO J03BOJISE
yTPUMYBaTH BIOXOAM Ta 3a0pyAHEHHS B MeXaX HOPM KOMIMaHii 1 MDKHapOJAHMX CTaHAAPTIB.
BoxuBaHHs B poOOTI eHeproepeKTUBHUX JBUIYHIB, TAKUX SK Ta30TYpOiHHI Ta €NEKTPUYHI, MOXeE
CYTTEBO 3MEHIIUTH CIIOKMBAaHHS manbHOTO. Lli ABUTYyHH, 30KpeMma, TO3BOJSIOTH CyJHAM
PO3BHUBATH BEJIUKY IIBHJKICTh, 3a0€3MeUyrOud MpH I[bOMY €(PEKTHUBHE CIIO)KMBAHHS MAJIbHOTO.
BnpoBamkeHHst cydacHMX TEXHOJIOTIA BITPWJI MOXE 3HAUYHO 3HU3UTHU 3QJIEKHICTh CYAEH BiJ
nBuryHiB. ['iOpuaHi cuctemu, siki 00'€HYIOTH B €00l BiTpWJia Ta ABUIYHH, JO03BOJIAIOTH
BUKOPUCTOBYBATH BIiTE€p SK TOJATKOBE JDKEPENO eHeprii. 3acTOCyBaHHS JIETKMX Ta MIITHHX
MaTepiaiB, HANPHUKIAJ, KOMIIO3UTHUX MaTepiajiB Ta allOMIHIEBHX CIIIaBiB, MOYKE 3MEHIIUTH
Bary CyJcH, 10, B CBOIO Uepry, 3HU3UTH CIIOKUBAHHS NAIBHOTO [6]. EHeproedexTnuBHI cuctemMu
PELMPKYJIALIT TeMIa MOXKYTh KOPUCTYBATUCS IIUM X TEIUIOM, sIK€ BUPOOJISEThCS HA CyJHI, JUIs
o0irpiBy mpuminieHb abo HarpiBanHs Bojau. Lle 103BoJsi€ 3MEHIIUTH CIIOKMBAHHS €HEPTii, 10
BXKMBA€ETbCS JUISI ONAJeHHs Ta HarpiBaHHA. ONTuUMi3allis NaJUBHOTO CHOXKUBaHHA Ta
BUKOPUCTAHHS MOPCHKUMH CYIAHAMHU TEPEAOBUX TEXHOJIOTIH, TaKUX SK CHCTEMH peKyIeparii
TeIla, MOXe JOMOMOITH 3HAYyHO 3HM3UTHU BUTPATy MajuBa Ta BUKUAM LIKIJJIMBUX PEUYOBHH.
3aMiHa TpaAMLIHHUX JDKEpeNl €Heprii Ha albTEepHATHBHI TaKOX MOXXe OyTH e(eKTHBHOIO
CTpaTEeTIEr0 CKOPOYEHHS BUKHU/IIB Ta 3a0pyIHECHHS B MOPCHKOMY TpaHcmopTi [4, 7].

[IpakTHka 3acTOCYBaHHS Cy4YaCHHMX TEXHOJOTIH, Takux, sik cucremu GPS, mosBonse
ONITUMI3YBaTH MApIIPYTH CYJEH, BU3HAYUTH HAMKOPOTIII Ta HAaHOLIbIII eHeproeeKTUBHI IMIUIIXH
MEPEeBE3CHHS, TAKUM YWHOM 3MEHIIYIOYM CIOKMBAaHHS MaJbHOTO i, OT)KE, BUKUIU PEUYOBHH B
atMocdepy CBiToBOrO OKeaHy [8].

BucHoBok. TakuM YHMHOM, OCHOBHHUMH MNUISIXaMH BHPIIICHHS EKOJIOTIYHHX MpoOIeM
MOPCBKOTO TPAHCIOPTY € HACTYNHI: KOHTPOJIOIOYA [ISUIbHICTD MIXHAPOJHMX Ta MICHEBUX
opraHizamii Ta ypsiB, Mepexia Ha ambTepHATHUBHI JKepesia eHeprii, po3poOka Ta BIPOBaKEHHS
€JIEKTPUYHMX Ta TIOPUIHUX CHUCTEM MPUBOJY, BUKOPUCTAHHS BUCOKOE(EKTUBHUX Ta €KOJIOTIYHO
yucTUX BUAIB manuBa. OJHAK BIPOBA/PKEHHS LUX TEXHOJOTIH CTHUKAETHCA 3 UYUCICHHHUMHU
BUKJIMKaMM, TAKUMH SIK BUCOKI BUTPATH Ha JJOCIIJKEHHS Ta BUPOOHMLITBO, MOTpeda y pO3BUTKY
BiaNoOBigHOI iH(pacTpykrypu. B Oyap-skomy pasi, peamizamis BHIe3a3HAYEHUX 3aXOJliB
CIpsIMOBAaHA Ha 3HIDKEHHS HETaTMBHOTO BIUIMBY MOPCBKOIO TPAHCIOPTY Ha JOBKULIA, a,
3HAYUTh, 1 HA MOKPAIICHHS €KOJIOTIYHOI CUTYalli B IIIJIOMY.
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ANNEXES IMPLEMENTATIONS ON VESSELS
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Introduction. A huge step forward in the evolution of marine environment protection
has been developed — MARPOL (international convention for the prevention of pollution from
ships) and its annexes were implemented by IMO (International Maritime Organization). This
includes standards on fuel oil treatment, sewage, garbage disposal, liquid transportation and
emissions from ships.

The key contribution made by IMO involves detailed instructions concerning
environmental protection at sea and the ways of elimination pollution if it has already happened.
It resulted in new requirements and restrictions for ship machinery, equipment and crew. For
ship owners it became more expensive to equip their vessels and for crewmembers to keep to all
requirements, especially those which have come into force recently. That’s why the aim of the
article is to observe annexes implementations on vessels.

Main body. Studying Annex | of MARPOL which is the regulation for the prevention of
pollution by oil one can trace its structure (7 chapters) with the exceptions where discharge of
oily water is rarely allowed after a thorough oily water treatment by special oily water treatment
plants. Installation of these plants on ships is obligatory. They are:

1. purifier (oily water separator) — separates substances from other substances and solid
particles simultaneously.

2. clarifier (oil filter) - separates substances from solid particles.

The regulation also contains such regulatory document as SOPEP where:

1. actions in case of on board or over board spillage are written

2. pointed out what tools and equipment should be kept in SOPEP Locker.

Introducing the ways of vessels penalty the following example may be suggested: in 2007
the Hong Kong-flagged container ship “Cosco Busan” collided with the San Francisco-Oakland
Bay Bridge “causing one of the most discussed oil spills in US waters” [1]. On 19 September
2011, federal state and local agencies pointed out the fine $44,4 million including:

e $32,2 million for natural resource damages;

e $1,25 million for state penalties;

e $10, 9 million for unpaid government response and assessment costs [1].

Annex Il of MARPOL which is the regulation for the control of pollution by noxious
liquid substances in bulk includes 8 chapters with the substances categorizations. There are 4
categories of noxious liquid substances in bulk:

e Category X — the most hazardous ones both for marine environment and humans. It is
completely prohibited to discharge liquids of this category into the water.

e Category Y — also remains hazardous for humans and marine environment but its
discharging is strictly limited in quality in quantity.

e Category Z — it is not less harmful but has not so strict limitation in discharging
overboard (especially while deballasting).

e Other substances — the substances which don’t belong to the first three categories.

The example of penalty for Annex Il violation is the next: in 2009 the Turkish chemical
tanker Grandba had leaks of sulphuric acid from damaged tanks which were overflowing into the
ballast tanks [2]. The guilty had to pay a fine of 10 million Sri Lanka Rupees and $50 000 for
MEPA [2].

Annex Il of MARPOL which is the regulation for the prevention of pollution by harmful
substances carried by sea in packaged form presents 8 regulations concerning all the necessary
requirements to the documentation, packing and storage of these cargoes.

The example of penalty for Annex Il violation is the following: In 2000 and in bad
weather conditions (falling snow), two ships, one of which (Martina) was -carrying
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approximately 600 tons of hydrochloric acid, collided [3]. As a result all the accused had to pay a
big amount sum of money.

Annex IV of MARPOL which is the regulation for the prevention of pollution by sewage
from ships which consists of 3 parts in addition to the information about discharging contains
requirements for the sewage treatment. All the vessels should have sewage treatment plants for
sewage processing (decomposition of raw sewage). The components of the sewage treatment
plant are simple and the following [4]:

1. Screen filter — is used to remove non-sewage components;

2. Biofilter —is used to supply air bubbles from the boiler;

3. Sedimentation chamber — is used for settling purpose;

4. Activated carbon —is used to remove chemical oxygen demand,;

5. Chlorinator — is used for treating water for discharging.

There are also such components as air blower and discharge pumps which functions are
to supply air for microorganism formation and for taking out the sludge.

The example of penalty for Annex IV violation is the next: “the cruise ship Carnival
Elation accidentally released 6,000 gallons of gray water into the harbor at Port Canaveral, Florida.
The incident took place during routine deballasting at the pier” [5]. As a result, in 2016 the
company pleaded guilty to seven felony charges and paid a $40 million fine [5].

Annex V of MARPOL which is the regulation for the prevention of pollution by garbage
from ships which has 9 regulation concerning garbage treatment facilities and requirements for
garbage disposal. Observing the machinery installed on ships for garbage treatment three of them
should be mentioned:

1.  Comminutor — is used for cutting garbage into smaller pieces;

2. Compactor — is used for compressing garbage to make it smaller in size;

3. Incinerator — is used for burning garbage to ash.

There is also a garbage management plan according to which garbage is sorted into
different containers for certain purposes so the principle of 3R (Reduce, Reuse, Recycle) is
implemented on vessels too.

There are a lot of restriction areas for garbage disposal, for example: In 2021, “the chief
officer and company of a Liberian-flagged bulk carrier were fined and convicted in the Brisbane
Magistrates Court for dumping the equivalent of a 120-litre household garbage bin full of food
waste into the Great Barrier Reef Marine Park™ [6].

Annex VI of MARPOL which is the regulation for the prevention of air pollution from
ships includes 3 chapters in which the requirements to emission control are pointed out. It is a
serious problem nowadays because marine industry contributes 15% (out of 100%) to the
pollution of air. It depend on various tasks that different vessels perform and on the equipment
and plants that need consumption of fuel.

To minimize emissions and fuel consumption special machines and plants were invented
and successfully installed on vessels, like:

1. Turbocharger — uses exhaust gases to boost air pressure;

2. Shaft generator — provides the power supply;

3. Economizer — uses exhaust gases for preheating water.

Conclusion. Taking into consideration all mentioned above it should be said that marine
industry tries to implement annexes requirements in marine sphere, but as it could be observed
from the context there are a lot of violations and no treatment plants for noxious liquid
substances on board.

There are other additional annexes which come into force relatively not so far but their
investigation will be the subject for further investigations.
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ENSURING THE SAFETY OF SEA TRANSPORTATION OF DANGEROUS CARGO

Urum B. V.
Odessa National Maritime University
Hayxosuii kepienux — lvanova R. Y.

Introduction. The structure of sea transportation is determined by various types of cargo,
which are divided into general, mass and special. The term "cargo flow" is defined as the volume
of cargo transported in a certain direction during a specific period. These cargo flows are
conventionally divided into large (measured in millions of tons) and small (measured in
thousands of tons). In addition, they are classified depending on the uniformity of transportation,
dividing them into year-round, seasonal and episodic. The structure of international maritime
transport is constantly changing under the influence of various factors, such as the location of
production resources, the uneven economic development of individual countries and regions, and
the presence of economic cycles. To date, the highest volume of transportation falls on bulk
cargoes, which mainly include liquids and bubbling materials. In second place are bulk cargoes
such as coal, ores, grain and bauxite [2]. General cargo, which is often transported in containers,
ranks third in terms of transportation volume. Transport characteristics of goods include various
properties that determine the conditions and technology of their transportation, transshipment
and storage. Among these properties, volume and mass characteristics, storage modes,
physicochemical properties, container and packaging features, as well as other product
characteristics are important. In the maritime transport system, it is important to classify cargoes
according to their mode of transport, such as bulk, bulk, general and consolidated cargo units.

Main part. To ensure safe transportation, the shipowner must have in-depth knowledge of
the physico-chemical and transport properties of bulk cargoes and understand how these
properties affect the ship and crew during sea transportation. Transportation of bulk cargo is
associated with certain risks and dangers that may arise as a result:

. Displacement of the cargo to the ship's side, which may cause the ship to roll.

. Liquefaction and flow of cargo to the ship's side, which can create danger.

. Self-heating and self-ignition of the cargo due to its physical and chemical properties.

. Increased concentration of poisonous or explosive gases in cargo spaces.

. Reduced oxygen content in the atmosphere of the bilge air.

. Damage to the ship's hull or mechanisms due to the chemical effect of the cargo on the
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metal.

7. Formation of tear duct during transportation.

The fluidity of bulk cargoes is determined by their mobility, and this characteristic is
important for safe transportation. It is determined by the size of the angle of the natural slope and
the force of internal friction, which includes resistance to the displacement of the load.
Displacement resistance combines the force of frictional resistance between solid particles of the
load and the resistance of connection arising from the forces of adhesion between particles.

When transporting bulk cargo, it is important to consider the impact of rocking and
vibration, which leads to cargo shrinkage. The bulk density of the bulk cargo can vary depending
on these factors, and this affects the specific volume density of the cargo. Cargo compaction can
occur due to dynamic and static loads and is an important aspect of transportation safety.

In marine conditions, the degree of compaction of bulk cargoes depends on the height of
the hold loading. Typically, for most bulk loads, dynamic loads result in greater particle
compression compared to static loads. As a result of vibration compaction in the mass of the bulk
cargo, the cargo particles are reshaped, which leads to a sharp decrease in porosity and an
increase in density. Wet fine particles compress more slowly, and the rate of compaction in this
case is determined by the rate of removal of water from the gaps [1].

According to transport classification, bulk cargoes are divided into two classes: non-grain
bulk cargoes and grain bulk cargoes. Each of these classes includes many separate types of
cargo, which can have general and specific properties. For example, grain cargoes are
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characterized by physical properties such as flowability, shrinkage, density, porosity, thermal
conductivity, sorption properties, as well as biological characteristics such as respiration,
ripening, self-heating and even the ability to germinate.

The volumetric characteristics of the placement of grain cargo on a ship is measured by
the specific loading volume of grain (PNO), expressed in cubic meters per ton. Moisture has an
important effect on biological processes in the grain mass, in particular on grain respiration. If
the humidity exceeds the equilibrium indicator, the grain will dry out, and vice versa, when the
humidity is lower, it will be moistened.

Passive ventilation of holds with insufficient air exchange can lead to activation of
biological processes and self-heating of grain. Practice shows that grain can be transported in
hermetic conditions, however, the term of safe grain transportation in the hermetic mode depends
on the moisture content of the grain, and a change in this parameter can affect the weight of the
grain [4].

Transportation of non-grain bulk cargoes, such as ores, ore concentrates, hard coal,
construction materials, is also associated with risks due to the physical and chemical properties
of these cargoes. World statistics show that accidents and losses of ships transporting bulk
cargoes occur every year, including even modern specialized ore-carrying ships.

Figure 1 — Transportation of dangerous liquid cargoes

Summary. The International Maritime Organization (IMO) has identified important
problems and risks associated with the transportation of bulk cargoes and has developed a Code
of Safe Practice for the Transportation of Bulk Cargoes, the latest edition of which is the
International Code for the Maritime Carriage of Bulk Cargoes (IMOC), approved in 2008 [5].

MCMPNYV establishes international standards and requirements for the safe
transportation of bulk cargo. This Code is the basis for the development of national rules and
regulations in many countries, and in some of them it is used as the main document for
regulating this area.

In order to increase the safety of navigation during the transportation of dangerous bulk
cargoes, it is recommended to observe a number of safety criteria. Such criteria include: stability

82



Cyuacni npobremu Mopcbkoeo mpancnopmy ma besnexa mopeniascmaa, 23 aucmonada 2023 p.

of the ship, lack of liquefaction of the cargo, appropriate stability of the ship during the
liquefaction of bulk cargoes, avoidance of fire and explosion, absence of dangerous gases in the
cargo holds, and others. Adherence to these criteria will help ensure the safety of ship operators,
crew and the environment when transporting bulk cargo.
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OXOPOHA HABKOJIMIIIHbOI'O CEPEJOBHUIIA ITPU EKCILUTYATAIIIL CYJEH

Yepnukos /1. A.
Xepconcvka oeparcasna MopcbKa aKkademisi
Hayxosuii kepisnux — euknadau Kyniw K. O.

Beryn. Exonoriyna Oe3neka Ta 3aXMCT HaBKOJIMIIHBOTO CEPEAOBHUIIA MPU €KCILTyaTarii
CYJICH € aKTyaJbHOIO Ta BaXJIMBOIO TEMOIO y CyYaCHOMY CBiTi. 3aBJISKHM 3POCTAHHIO IN100aIbHOT
TOPriBJIl Ta MEpPeBE3e€Hb, MOPCHKUII TPAHCIOPT CTaB HEOOXIJHOIO CKIJIAJI0OBOI MIXXHAPOIAHOIO
€KOHOMIYHOro cmiBpoOiTHHITBA. OHAK Pa3oM 3 PO3BUTKOM MOPCHKOIO TPAHCHOPTY 3pOCIH 1
€KOJIOT1UHI PHU3UKH, TOB'SI3aHl 3 BUKHMJAMHU IIKJIMBUX PEYOBUH Yy BOJOWMAax Ta IHIIUMU
HEraTUBHUMM BIUITMBAMHU Ha HABKOJIUIIIHE CEPEIOBUILE.

[IpoGnemu exosioriyHOi O€3MEKM BKIIOYAIOTH B cebe 3a0pyJHEHHS MOPCHKOTO
cepesoBuIla HAQTO0, XIMIYHUMH PEYOBUHAMM Ta 1HIIMMHU TOKCMUYHUMH PEYOBHHAMM, BUKHUIU
MapHUKOBHX T'a3iB, BTpaTH MaJIMBHUX pe3epByapiB IiJl Yac aBapiid, Ta HEraTUBHUN BIUIMB LIYMY
Ha BOJHUX opraHi3Mmis. L{i mpoGiieMu MOXyTb MaTH CEpHO3HI HACIIAKHU JJI1 MOPCHKOI (hayHHU Ta
(braopu, a TakoX 7S JHOACH, sIKI )KUBYTh OIS y30epexoks Ta 3ajiexaTh BiJl MOpS SIK JIKepesa
KUTTSI Ta 32c00y 3apO0ITKY.

TakuM 4MHOM, MUTAaHHS E€KOJIOTIYHOI OE3IeKH B MOPCHKOMY TpPAHCIIOPTI CTAlOTh Jenai
OUTBIIUMHU 1 aKTyalbHUMH, 1 BUMAaralTh KOMIUIEKCHOTO MiAXOAYy Ta CHUIBHUX 3YCHUJIb BiJl
YPAIOBUX CTPYKTYp, MIDKHAPOJHMX OpraHi3alliii, Ta MOpPCHKUX KOMMaHIM s 3a0e3nedeHHs
30aJ1aHCOBAHOTO  PO3BUTKY MOPCBHKOI'O TPAaHCHOPTY Ta 30€peeHHS HaBKOJIHUIIHBOIO
CepeIOBUILA.

OcHoOBHI acnekTH 320e3MeYeHHs eKOJIOTTYHOI 0e3NeKu Npu ekciyaranil cyaes. Lleit
PO3/171 MICTUTh OCHOBHI aCIIeKTH, SIKI CTOCYIOThCS 3a0€3MeUeHHsT €KOJIOTIUHO1 OE3MeKH Tij] Jac
eKCIUTyaTalii CyeH.

Buxopucranns yucTux najaus i TexHodorii. [lepexin Ha MeHII 3a0pyIHIOIOUI MaluBa
€ OJHHUM 13 KIIFOYOBUX acIEKTiB 3a0e3MeUYeHHs] eKOJIOT1YHOi Oe3MeKu MpU eKCIUTyaTallii CyJeH.
Leit miaxin Mae Ha METi 3MEHIIUTH BUKH/IU IIKIUIMBUX PEYOBUH Ta MAPHUKOBUX Ta3iB y MOBITPS
Ta 3MEHUIMTU BIUIMB MOPCHKOIO TPAHCIOPTY Ha HABKOJMIIHE cepenoBuiie. OChb KUIbKa
KITIOYOBUX ACIEKTIB IMepexo Iy Ha MEHII 3a0pyAHIO0U] TTaTuBa:

1. 3pimxkennii npupoanuii raz3 (LNG): LNG € MeHm 3a0pyJHIOYHM IaJUBOM
MOPIBHSHO 3 TPAJUIIHHUMU TU3EIbHUMHU NanuBamMu. BoHo mae menme BukuaiB CO2, a Takox
MEHIIy KUIbKICTh MmKimMBUX 4acTHHOK 1 NOX. Cymana, ki BUKOPUCTOBYIOTH LNG, MOXyTb
3MEHIIIUTH CBill BIUIMB Ha TIOBITPSHE CEPEIOBUIIIC.

2. Enexrpudikanisi: 3aMiHa 1u3eIpHUX JBUTYHIB Ha €JIEKTPUYHI cucTeMH abo riOpuIHi
pillIeHHS /103BOJIIE CKOPOTUTH CIIOKMBaHHS mainbHOro Ta Bukuau CO2. Enexktpuuni cyaHa
BUKOPUCTOBYIOTh aKyMYJIATOpU a00 CHCTEMH 3apsiiKH, IO JO3BOJSIOTH 30epiraTu eHeprio Ams
e(EKTUBHOTO PyXy CyJIEH.

3. AJbTepHaTHBHiI eHepreTwuHi jKepena: Jleski cyaHa BHKOPHUCTOBYIOTH
aIbTEpPHATHBHI JDKEpena eHeprii, Taki sK BITPOBI YCTaHOBKM a00 COHSYHI maHeni, Moo
BUpOOJIATH eHepriio Ha Ooptry. lle Moke 3MEHIIMTH 3aJeKHICTh B TPAAWIIMHUX TaJlUB Ta
CTIPUSTH 3MEHIIEHHIO BUKHUIB. [lepexin Ha MeHII 3a0pyIHIOOYI MAIMBA € OJJHUM 13 KIIFOUOBHX
acreKTiB 3a0e3MeueHHs €KOJIOTIYHO1 Oe3MeKu Mpyu eKcIuTyaramnii cyaeH. e miaxia Mae Ha MeTi
3MEHIINTH BUKUIM IIKI[UTMBUX PEYOBHMH Ta MAPHUKOBHX Ta3iB y MOBITPS Ta 3MEHIIUTH BILTUB
MOPCBHKOT'O TPAHCHOPTY HAa HABKOJIUIIIHE CEPEIOBUILE

KonTposab 3a BUKMIAMH TOKCMYHHX PeYOBMH Ta ckuaamMu B Mope. KoHTponb 3a
BUKUJAMHU TOKCHYHMX PEYOBHMH Ta CKUAAMU B MOpE € KPUTUYHO BAKIMBUM aCIEKTOM
3a0e3neyeHHs] €KOJIOTIYyHOi Oe3neku mnpu ekciuryarauii cyaeH. Lle cTocyerbess 3MeHILEHHS
3a0pyIHEHHS MOPCHKOTO cepeAoBHUIIa 1 30epeKeHHs 010pI3HOMAHITTSI.

1. Cucremu oummenHs BukHMIAIB (Scrubbers): Cyana MoxyTe OyTu oOnagHaH1
CHeIlaIbHUMU CHUCTEeMaMM OYHWIICHHS BHUKUMAIB, SKi BUAANSAIOTH TOKCHYHI a00 3a0pyAHIOI0Y1
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PEYOBHHHU, Taki K CIPKOBOJIEHb, JIOKCHUJ CIPKH, OKCHIM a30Ty Ta IHII, 31 CKUZIIB Ta3iB y
noBiTps. L{e nonomarae 3MEHIINTH BIUIUB CY/JICH Ha MOBITPSHE CEPEIOBUILE.

2. Cuctemu oumuieHHsi OajiactHux Boa: CymHa TakoX MOXYyTh Oyt oOnamHaHi
cUCTeMaMH OYMIIEHHS OalJIaCTHUX BOJ, SIKI JONOMAarairoTh YHUKHYTH MEpPEHOCY MIKIIIMBUX
Oprasi3MiB 1 3a0pyaHEHb uepe3 OamacTHi Bomu. lle BaxmBO ISt 30€peKEHHS MOPCHKHX
€KOCHUCTEM.

3. Jdorpumannsa cranaaptise MAPIIOJI: MAPIIOJI (MixHapoaHa KOHBEHIS PO
3amo0iraHHs 3a0pyJHEHHIO CyJaMH) BCTAHOBIIOE CTAaHIAPTH Ta OOMEXKEHHs i CKHUIIB 1
BUKUAIB 3 cyneH. CynHa TMOBHHHI JOTPUMYBAaTHUCA IMX CTaHIAPTIB, 100 3amolirtu
3a0pyIHEHHIO MOPSI.

4. MoniTopunr ta peecrpaunis BukugiB: CynHa 3000B's3aHi MPOBOJUTH MOHITOPUHT
BUKUIB Ta CKUAIB, @ TaKOX BECTU peecTpaliro nux naHux. Lle momomarae ciigkyBatu 3a
BIUTMBOM CY/ICH Ha HAaBKOJIMIIHE CEPEIOBUINE Ta BYACHO NMPUIMATH 3aXO0/IU B pa3i HOPYIICHb.

3axoau moao 3amoliraHHsi aBapiiM Ta BMTOKAM Ha()TH Ta iHIIMX MIKiJJIMBHX
Pe40BHH. 3aX0/1¥ 11100 3ar100IraHHs aBapisiM Ta BUTOKaM Ha(TH Ta 1HIIUX MIKIAJIUBUX PEYOBUH
IPalOTh BAXJIMBY POJb y 3a0e3MeueHH] €KOJIOTIYHOI Oe3NeKu MpH eKcIulyatauii cyaeH. TyT
BaXJIMBO 3a0€3Me4nTH, 1100 cyaHa Oysau obnaaHaH1

BIJIMOBIIHUMU CUCTEMaMH Ta 31HCHIOBAIN HEOOXITHI 3aXOIM IS 3al00IraHHs aBapisiM
Ta 3MEHIICHHIO PU3UKY BUTOKY IIKIUTMBUX pedoBUH. OCh TOKIIAIHIIIE PO TIe:

1. HaBuanus ekinmaxy: Exinmaxk cyaHa NOBHHEH NPOXOJUTH PETYJISIpHE HABUAHHS Ta
TPEHYBaHHs MO0 mporeayp Oe3meku Ta mii y pasi aBapii. Lle Bxiroyae B ceOe HaBYaHHS
3axoJaM 3arnoOiraHHs BUTOKY Ha(TH Ta IHIIUX IIKIJIMBUX PEYOBUH, @ TAaK0XK BUKOPUCTAHHS
o0JyaTHaHHS JUTs JIIKBIAIIi TAKMX BUTOKIB.

2. Texuiuni incnmekuii Ta o6ciayropyBanHsi: CyqHa HNOBHHHI PETYJSIPHO HPOXOJIUTH
TEXHIUHI 1HCHEKII Ta 00CIyroByBaHHs OOJaJHaHHS, L0 Ma€ BIJHOLIECHHS 10 Oe3meKu Ta
3ano0iranHsg BUTOKaM. lle gormomarae BUacHO BHSBISATH Ta YCyBaTH MOXIIUBI JeQeKTH Ta
TIOJIOMKH.

3. Cucremun mMoHiTopunry: CyaHa OCHAIlEH! CHCTEeMaMH MOHITOPUHTY, IKI BUSABISIOTh
BUTOKH Ta aBapiifHi cutyauii. lle Bkitouae B cebe naTuuKH, sIKI BUSBISAIOTH MJIBUILEHHS PIBHIB
piIMHU B TpIOMax, TeMIEpaTypHi aHOMalii, a TaKOX CHCTEMH BHSBIICHHS BUTOKIB HaTH Ta
IHIIMX PEYOBHH.

4. Mlnanm JjikBignauii apapiii: CyaHa TOBHHHI MaTH peTEIbHO PO3POOJEHI IUIaHU
mikBigamii aBapiii Ta BuTOKiB. Lli TutaHu BKIIIO4arOTh B cebe Mii IS MIBUAKOTO 1 €()EeKTUBHOTO
BTPyYaHHs B pa3i aBapii Ta 3a0e3leueHHs MiHIMaJIbHUX HACTIIKIB JJI1 HABKOJHUITHBOTO
CepeI0BUIIA.

5. 3anmobiranns koui3iaM: 3amo0iraHHsA KOMI3iIM MK CyJHAMH TaKOXX € BaKIMBHM
acriektroM Oesneku. CynHa TOBHHHI JOTPUMYBATHCS TPaBWI YHUKHEHHS 3ITKHEHb Ta MaTH
a/IeKBaTHI CUCTEMH KepyBaHHs, 11100 YHUKHYTH aBapii.

6. KonTpoab 3a mepeBe3eHHsIM HeOe3nmeuynux BaHTaxkiB: CyqHa, 1m0 TEpeBO3SATH
HeOe3MeuHl BaHTaXi, MOBUHHI JOTPUMYBATHCS CIEliaJbHUX MpPaBHJI Ta HOPMATHBIB II0J0
00poOKHM Ta mepeBe3eHHs LUX BaHTaxiB. lle Bkitoyae B cebe TNpaBWIIbHE YIAKyBaHHS,
MapKyBaHHs Ta YIPABIIHHS PU3UKAMHU.

3. llpukyaaan iHHOBaiIMHKMX pillleHb

BukopucTtanHs iHHOBAI[IHHUX TEXHOJOTIH Ta PIllIeHb B MOPCHKOMY TPAHCIIOPTI MOXE
3HAYHO MOJIMIIUTH €KOJOTIYHYy Oe3MeKy Ta 3aXHMCT HAaBKOJIMIIHBOTO cepenoBuina. Och JeKibKa
MPUKIIA/IB IHHOBAIITHUX PIllICHb:

BukopucranHs BiTPOBMX YCTAHOBOK Ta COHSIYHMX MaHeJell Ha cyaHax. Birposi
ycTaHOBKH: Jleski cydacHi CyJHa BHUKOPHUCTOBYIOTH BITPOBI YCTaHOBKHM a00 mapycH, IO
JIOTIOMAararoTh BiJHOBJIIOBATH YaCTHHY €HEPrii Ta 3MEHIIUTH BHUKOPUCTAHHS MAJBHOTO.
[TpuknazoMm € cyaHa 3 aBTOMaTHUYHUMHU NapycaMy abo (pikCOBaHUMH BITPOBUMU I'€HEPAaTOPaMHU.

Consuni maHeni: BcTaHOBIEHHS COHSYHUX TaHENEH Ha  CyJgHaX  JO3BOJISIE
BUKOPUCTOBYBATH COHSIUHY €HEPIiO JJISl AKHUTTEBOTO OOCIYrOBYBaHHS Ta €JIEKTPOHIKM Ha OOpTY
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CyJIHa, 3MEHIIYIOUYH CIIOKUBAHHS TU3€JIbHOr0 NnajgbHOro Ta Bukuau CO2.
BnpoBagieHHsI cHCTEM OYUIIEHHS BUKU/IB
Cuctemn oummeHHs BHKHIIB (Scrubbers): Scrubbers e mpucTposiMu, siKi BHAAISIOTH
CIPKOBO/JICHB 1 1HIII MIKIUIMBI PEUOBUHU 3 BUKHU/IB CyJEH, IEPETBOPIOIOYUN iX HA MEHII IIKiJINBI
nponaykTu. Bonu cnpusiors gorpumanHio ctanaapTieB MAPIIOJI ta 3MeHIIyI0Th BIUIMB Cy/A€H Ha
CEPEIOBUILIE.

BukopucTaHHs aJbTePHATHBHUX NAJTUB

Jlitifi-ioHH1 akymyJsTopu: JIiTiii-lOHHI aKyMyJISTOpPH BUKOPUCTOBYIOTHCS Ha CyJHAX IS
enekTpu@ikalii cucTeM Ta JABUTYHIB, 3MEHUIYIOUM CIOKMBaHHA najibHOro ta Bukuau CO2. e
0COOJIMBO aKTYyalIbHO JUISl €JEKTPUYHUX CYyJIeH Ta TIOPUIHUX CUCTEM.

BucHoBku. 3abe3neueHHs €KOJIOTiYHOT Oe3leku Ta 30epeXeHHs HaBKOJIUIIHBOIO
CepelioBUIla B MOPCHKOMY TPAHCIOPTI € KIIOYOBOIO MPOOJIEMOI0 JJIs HAIlol IUIaHeTH 1
rJ100aJbHOTO CHIBTOBapuCTBA. Y MiM JOMOBIAI MU PO3IJISHYJIM PI3HI ACHEKTH €KOJIOIIYHOT
0e3meKku Ipu eKcIUlyaTalii CyJeH Ta BU3HAUMIM BAXKIUBICTH L€l Temu. HaBenemo OCHOBHI
BHUCHOBKH:

1. 3arpo3m ISl HABKOJIMIIHBOIO cepeloBMINA: MOpCHKUI TpaHCIOPT MOXKe
CTaHOBHUTH 3HAYHY 3arpo3y JUIsl HABKOJHMIITHHOTO CEPEOBUIINA Yepe3 BHKHIM, CKUJIHW, aBapii Ta
1HIII HETaTUBHI BIUIMBH.

2. Tlepexin Ha MeHm 3a0pyaHIOYI majuBa: BaxnmBuM KpokoMm y 3a0e3rnedeHHi
€KOJIOT1YHOT O€3MeKH € mepexis Ha MEHII 3a0pyaHIoroYi nanuBa, Taki sk LNG Ta enekTpuuHi
CHCTEMH, 110 JOTIOMararoTh 3MEHIIIUTH BUKH/IH 1 BILTMB Ha KJIiMaT.

3. KoHTpoJIb 32 BMKHAAMH TOKCHYHMX PeYOBMH Ta ckuaamMu B mope: Cucremu
OUUIIICHHSI, MOHITOPUHT Ta noTpuMaHHs craHaapTiB MAPIIOJI e BaxnuBumu 11 0OMEKEHHS
BIUIMBY CYZICH HAa MOPCBKE Cepe/IOBHILE.

4. 3axoau moao 3amnoliraHHs aBapisiM Ta BuUTOokaM: HaBuaHHs ekinmaxy, TEXHIYHI
IHCTIeKIIIi Ta TMJIaHu JiKBiAallii aBapiii TOMOMAararoTh 3arMo0IrTH aBapisM Ta BUTOKaM HadTH Ta
IHIIHMX IIKIJTUBUX PEYOBHH.

5. Mizknapoani cranaaptu ta nmpaBuia: MAPIIOJI ta pons IMO rparoTh KIHOUOBY
pOJIb Y BCTAHOBJICHHI CTaHAAPTIB Ta TpaBUI JUIsl 3a0€3MEUYeHHS EKOJIOTIYHOT Oe3leKkw B
MOPCBKOMY TPaHCIIOPTI.

BaxauBicTh 30epeskeHHs] HABKOJMIIHLOTO CepeloBUIA B MOPCHKOMY TPAaHCHOPTi
He Moske OyTH nepeoniHeHa. Mu HBEMO Ha IUIAHETI, /1€ OKEaHU 1 MOpPs BIIIIPAIOTh BAXKIIUBY
POJIb y 3a0€3MEeUYeHHI KHUTTS 1 MATPUMII O10pi3HOMAHITTS. 30epeKeHHS IIUX BOJHHUX PECYPCIB Ta
HaBKOJIMIIHBOTO CEpEIOBHUILA € HAIIMM MOpPAJbHUM Ta EKOJIOTIYHUM OOOB'SI3KOM THiepen
MaiOyTHIMH TIOKOJMIHHAMH. MM Maemo OyTH BiAMOBiNATHbHUMH KOPUCTYBAa4aMHU MOPCHKUX
pecypciB 1 mMpUWMAaTH 3aXOJu I iXHBOTO 3axUCTy Ta 30epekeHHs. CHUTbHI 3yCHJUIS Ha
MDKHApOJHOMY piBHI, CHpsSMOBaHI Ha JOTPUMaHHS CTAaHIApPTIB Ta NPaBWI, JO3BOJATH HaM
JOCSTTH IIi€1 METH Ta 3a0€3MEYUTH €KOJIOTIYHY O€3MeKy B MOPCHKOMY TPAHCIIOPTI.

CIIMCOK BUKOPUCTAHHHUX JIKEPEJI

1."MixHapoHa KOHBEHIIsI TIpo 3amodOiranHs 3abpyanenHro cygamu (MAPIIOJ)",
Mixxnapoana Mopcbka opranizamis (IMO).

2."3axuCT  MOPCBKOTO  cepemoBHWINa  Big  3a0pymHeHHs  cygamu',  IMO,
https://www.imo.org/en/OurWork/Environment/Pages/Default.aspx.

3."MiXHapoJIHl CTaHIApTU Ta TMpaBWia Ui EKOJOriuHOi Oe3MeKH B MOPCHKOMY
tpancnopTi”, International Chamber of Shipping (ICS), https://www.ics-shipping.org/shipping-
facts/environmental-performance/.

4."3axuCT MOPCHKOTO CEepelOBHUIIa Bl 3a0pyIHEHHS CyJaMH: BUKIMKH Ta TEXHOJOIIYHI
pimenns", Mixnapoana acoramis kinacudikaniiaux TtoBapucte (IACS), https://iacs.org.
uk/publications/environmental-considerations/.

5."MixHapoJHa MOpCbKa OpraHizaiis: poib 1 3aBaaHHsA", MbKHapoAHa MOpCHKa
oprawuizaris (IMO), https://www.imo.org/en/About/Pages/Default.aspx.
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CY/IHOBI EHEPI'ETHYHI YCTAHOBKH,
TA PECYPCO3BEPITAIOYI TEXHOJIOT'II
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IHTEHCU®IKALIA KOE®INIEHTA BUKOPUCTAHHSA ITAJINBA
B CYJIHOBUX KOTEJBbHUX YCTAHOBKAX IIPU CITAJTFOBAHHI
BOJOMAJBHUX EMYJIbCIA HA OCHOBI MA3YTIB

baoyn A. B.
Ocmanenxo M. C.
Xepconcoka oepaicasna MopcoKa akademis
Hayxosiu kepisnux — Axkimos O. B.

[Momanpma inTeHcudikamis koedimienta Buxkopuctanns nanuBa (KBII) B cymHoBux
KOTEIIbHUX yCTaHOBKAaX MOXKE€ OYyTH JIOCATHYTa 32 PaXyHOK OXOJOKEHHS MPOIYKTIB 3rOPSHHS
HIDKYE TeMIIEpaTypH TOYKH POCH, IO A€ MOXKJIHMBICTb BUKOPUCTOBYBATH K (Pi3UUHY TEIUIOTY
ra3iB, Tak 1 MPUXOBaHy TEIUIOTY KOHJAEHcAlli MapiB, 10 MICTATHCA B HUX, HANPUKIIAJ BOJSHOT
[apy Ipy CHAIIOBAaHHI MPUPOJHOrO ra3zy y KoTiaax npu temmneparypax crinku Hiwkde 50 °C. [Ipu
CHAJIIOBaHHI PI1IKOrO CIPYMCTOrO MajuBa KOHJEHCALllsl HapiB CIpYyaHOi KUCJIOTH MOYHMHAETHCS
npu Temmneparypax cTiHKM B paioni 130...140 °C. Ane mpu Takux TemmepaTypax CTIHKU
301IBIIYETHCS IHTEHCUBHICTh HU3bKOTEMIIEPATypHOI KOPO3ii, TOMY TEIJIOTY KOHJAEHcalli mapiB
CipyaHOi KMCIIOTH BUKOPUCTOBYBAaTH HE BJAETHCS. 32 yMOBAaMH HAJINHOCTI poOOTH MOBEpXHi
HarpiBy TemIeparypa NoBUHHA OyTH BHUILOO 32 TEMIIEPATyPy TOUYKH POCH.

3rifHo HasBHMUX JpKepen iH(opmarii, KUIbKICTh aJcopOOBaHMX OKCUIIB a30Ty Mae
MIHIMYM, SIKMH CIIOCTEPIra€ThCsl MPHU KOHIEHTpALii cipyaHoi KUCIOTH Osu3bko 60...62 %, npu
OunpIIid ab0 MeHIIIH KOHIEHTpalii BMICT aJcOpOOBAHMX OKCUAIB a30Ty 30UIBIIYETHCS.
[IpoBeneHi excnepuMEHTaldbHI JOCHIPKEHHS MAacOMOTOKY CIpuyaHOi KHCIOTH Ha MOBEPXHSX
HarpiBy IpH CHaATIOBaHHI HEOOBOJHEHOI0 NajMBa Ta Bojgoma3yTHoi emyibcii (BME) i3 BMicToM
Boau 10 Ta 17 % nokasanu, mo npu cnanoBandi BME 31 3011b11eHHSIM BMICTY BOJIU B €MYJIbCIT
CIIOCTEpIraeThCsl AKTUBHIIIA aACOPOIsl OKCHAIB a30Ty PO3YMHOM CIpyaHOi KHCIOTH, IO
CKOHJIEHCYBajacsi Ha MoBepxHi. Ha moBepxHI HarpiBy 13 CipuyaHOIO KHCJIOTOIO TIOKCHIl a30Ty
YTBOPIOE HITPO3WICIpUaHy Ta a30THY KHUCJIOTH (peakilis Mae eK30TepMiuHHMi xapaktep). Tak,
P BMICTi BoaH B eMyJibcii 10 % crmocTepiraeTbcsi MiHIMyM OKCHIIIB a30Ty (y TepepaxyHKy Ha
a30THY KHCIIOTY) MpU Temreparypax cTiHku B paioni 105...110 °C, a 3a OUIbII BUCOKHX Ta
HU3BKHUX TEMIIEPATyp CTIHKH BMICT a30THOI KHCIIOTH 301biIyeThes. [Ipy BMiCTI Boau B eMyibCii
17 % — KiNBbKICTh OKCHIIIB a30TY 30UIBIITYETHCS, MPUIOMY MIHIMYM 3MIIIY€ThCS IO TEMIIEPATyP
crinku 115...120 °C (B iHIIOMY XapakTep KpUBOi KOPO3iHHOTO MPOLIECY CXOXKHUH 13 3aJIEKHICTIO
npu BMicTi Boau B emyinbeii 10 %) Lle 3mimeHHS OOYMOBJIEHO 3HM)KEHHSM KOHIIEHTpAIii
CipyaHO1 KUCIIOTH 301JIBIIIEHHS] BMICTY BOJH Y BOJOMa3yTHil emyJbcii 10 30 %.

[Ipu meBHUX CIIBBITHOIICHHSIX KOHIIGHTpAIll CipuyaHOi Ta a30THOT KUCJIOT Y KOHJCHCATI
CTIOCTEpiraeThCcsl Tpolec macuBamii Metanmy. lle mnpu3BOIUTH A0 CYTTEBOTO 3HMKEHHS
HU3BKOTEMITEpATypHOi KOpO3ii B pailoHI "KHUCIOTHOrO TiKy", IO HAJa€ MOXIJIHMBICTD
BUKOPUCTOBYBATH TOBEPXHI HarpiBy 3 Temmeparyporo crinku 80 °C i BuIIe 3a JOMYyCTUMHUX
mBUIKOCTeH Koposii. ToMy TemriepaTypa rasziB Ha BUXOJi 3 KOTJIIB MO)XKe OyTH 3HM)KEHa 10
100...110 °C, mo no3Boisie migsumuta KK/ kotniB mpubnuzno Ha 10 %.

Kpim Toro, npu 3MminryBaHHI CipuaHOi KUCJIOTH 3 1HITUMHU KUCJIOTaMH, TIPH ii pO3BEACHHI
BOJIOIO Ta aacopOIii OKCHAIB a30Ty BUIUIETbCS TEIUIOTAa Yy  BIAKIAJACHHSIX Ha
HU3BKOTEMIIEPATYPHUX IMOBEPXHSAX HArpiBy, SIKy MOKHA PO3IJISATH SK BHYTPILIHIA pKepeso
TETUIOTH, 1[0 TIOCHITIOE IHTEHCHBHICTD TETIOBOTO MOTOKY. OTpUMaHi pe3yIbTaT eKCIIEPUMEHTIB
MOKa3aaM, IO 31 30iIbIIeHHSAM BMIicTy Boau y BME KOHIIEHTpallis KHCIOTH 3HH)KYETHCS.
Posrnsparoun oTpuMaHi MpH CHANIOBaHHI BOJAOMAa3yTHOI €MYJbCil 3aJIe)KHOCTI KOHIIEHTpALii
cipuaHoi KHCIIOTH, IIO KOHJEHCYEThCS Ha CTIHI, BiJ TEeMIEpaTypu CTIHKH MOXHa 3pOOUTH
BUCHOBOK, II0 B paiioHl "kucinoTHoro miky" (mpu TtemmepaTypi cTiHku Onuspko 110 °C)
KOHIIEHTpALlig CipuaHOoi KUCIOTH y BIAKJIAAEHHSIX CKIaJae: MpHU BMICTi BoAU B emynbcii 17 % —
60 %; mpu BMicTi Bogu emydnbcii 30 % — 55 %, mo miaTBepIKy€e HasBHI pe3yNbTaTH, OTPUMaHi
iHImmMMH  gochigHukamu. [lopsin 13 3pocTaHHSIM OOBOJHEHOCTI BHXIJHOTO MajvBa 3aralbHUMN
MAacCOIOTIK KHCJIOTH, IO JIOCTaBJSIETBCS JIO TIOBEPXHI HArpiBy, 3aJUIIAETHCS TMPAKTHIHO
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NOCTiHHMM (y MeXax TOYHOCTI BHMIPIOBaHb). 3arajlbHUN MAacCOIOTIK CipyaHOi KHCIIOTH
BU3HAYaBCA SIK CyMa BHU3HAUEHOI'O €KCIIEPHMMEHTAIbHO MAaCOMOTOKY KHCIOTH, IO 3aJUIIUIACS
Ha TIOBEPXHI MICIs PEaKIlli 3 METajoM, SIKHA BHU3HAYABCS TUTPYBAHHIM 3MHUBY, 1 MacOMOTOKY
KUCIJIOTH, 1[0 TpopearyBaia, SKUii BU3HAYaBCsl PO3PaxXyHKOBUM ILUIIXOM 3a IIBUIKICTIO KOPO3ii.
KinpkicTh cipuaHoi KUCIIOTH, IO 3aJUIIMIACS HA TTOBEPXHI, BU3HAYAETHCS SIK MEPEPaxyHOK HA
100 %-By koHueHTpanito. s mpboro NpoayKTH 3a0pyAHEHHS 3MUBATUCS 25 MJT TUCTHIIHOBAHOL
BOAM, (QUIBTPYBAJIUCS, MICIAS YOrO0 MPOBOAMIIOCS THUTPYBaHHS 3MHBY. KuIbKICTh cipuaHO
KUCJIOTH, IO IpopearyBaja, OIL[IHIOBaJacs 3a IIBUIKICTIO KOpO3ii MeTalmy 3 ypaxyBaHHSAM
KoeQILIEHTIB epepaxyHKy, 110 BIAMOBIJA€ MOYATKy IPOLECY YTBOPEHHIO Ha IMOBEPXHI METaly
mapy cyib}aris.

[IpoBeneni mocmipkeHHs cBimuath [1, 2], mO 31 3pOoCTaHHSIM OOBOJHEHOCTI MaJIMBa
BiJICOTKOBE BifHOIIEHHS a30THOT Kuciaotu HNO3 y BinkiageHHsIX Ha MOBEPXHI HArpiBy KOTIa A0
KUTbKOCTI cipuaHoi kuciaotd H2SOas, mo 3anummiacs, 301IbIIYETHCS, IO MOCHIIOE €PEKT
npoliecy MnacuBallii MeTary OBepXHi Harpiny.

[Ipn konpgeHcauii mapiB y MPUCYTHOCTI Ta3iB, 1[0 HE KOHJEHCYIOTbCS, TEIIOTa
nepeaaeTbCcsl A0 IOBEpXHI KOHJEHcalli 3a paxyHOK MacoOMiHy mpu KoHjeHcamii. 3i
30UIBIIEHHSM BMICTY KOMIIOHEHTIB, L0 HE KOHJEHCYIOTbCSI B CYyMillll, YacTKa TEIUIOTH, 10
HepeaaeThCsl KOHBEKIN€0, 3MEHIIYeTbcsd. OJHAK CyMapHUN TEIUIOBHM MOTIK 3017IbIIYETHCS B
MOPIBHSAHHI 3 TEIIOBI TIOTOKOM IIPH CYXHX ra3ax, TaK K IMepEeHECEHHS TEIUIOTH TTOTOKOM IapH,
10 KOHJIEHCYETbCS, MPHUOIM3HO Ha TPU MOPSAKH IHTEHCUBHIIE IPOLECY KOHBEKTHBHOI'O
TeriooOMiHy mpu Teuii rasiB. [Ipu cmamoBaHHI BOJOMa3yTHHX €MYJIbClH BHACHIZOK SBHILA
"MIKpOBHOYXIB Kparmeib'" CIOCTepIraeTbcs MOCHICHHS TypOyJEHTHOCTI, a TaKOX Bi0yBaeThCs
301IbIIEHHS Koe(illieHTa TeIIONPOBIIHOCTI AUMOBHX T'a3iB yepe3 30UIbIICHHS BMICTY BOJASIHOI
napu, 10 MPHU3BOAUTH A0 iHTeHCHdiKalii KOHBEKTHBHOTO Teriooominy Ha 10...15 %. Takum
YHHOM, 3 ypaxXyBaHHSM IepeiueHuX (PaKTopiB, TYCTHHY CYMapHOTO TEIJIOBOTO TOTOKY IpH
KOHJIeHCallli B Mapora3oBUX CyMilmiax 0pu Temieparypax cTiHkd Bume 80 °C  MoxHa
po3paxyBaTH 3a PIBHSIHHSIM

q:qK+j.r+le

ac qK — I'yCTMHa KOHBCKTHUBHOI'O IIOTOKY, J — I'YCTUHA MATOMOI'0 MaCOBOI'0 IIOTOKY Iapu IO0

HOBEpXHI KOHJEHCAIlll; r — MpUXOBaHa TEIUIOTa KOHJEHcamii; (|, — BEIMYHMHA, SKa BKIIOYAE
CyMy TEIUIOT YTBOPEHHSI CipuaHOi KUCIOTH, 3MIITyBaHHSI 11 3 IHIIUMU KUCIOTAMH, PO3BEACHHS 11
BOJIOIO 1 aJicOpO1Iii OKCHIB a30Ty. BennuuHy (, MOXHa Ha3BaTH BHYTPILIHIM TEIUIOBUIJICHHAM
a00 BHYTPIIIHIM JKEPETIOM TEIUIOTH.

OuiHUTH BIUIMB BHYTPIIIHBOTO TEIUIOBUUICHHS Ha 3MiHY JIHIWHOI T'YyCTUHU TEIIOBOTO
NOTOKY (, Kpi3b IIap BiAKJIAAEHb, IO CKIANAEThCA 3 MPOAYKTIB KOpPO3il MOBEPXOHb HArpiBy
(oxcuau 1 cynbdaTu 3amiza), a TaKOX 3 YACTMHOK Caxi, 110 OCIJalOTh Ha MOBEPXHIO HArpiBy,
30J1M 1 HE3ropiIoro KOKCY, MOKHA HUISIXOM 30UIbLICHHS KOe(ilieHTa TEIUIOBiadl 10 Lapy
BIAKJIQIEHb Bil JUMOBHX Tra3iB «,. OLIHOYHI pO3paxyHKH, 110 OyJM MPOBENEHI, MOKa3alH Te,

mo 30iblIeHHs Koe(illieHTa TEeIUIOBiJiadi BiJ Ta3iB JO MOBEpXHI HarpiBy «, Ha 5% 3a
pPaxyHOK BHYTPIIIHIX JKEpeN TEIJIOTH, IO BUIIISETHCA B PE3yJbTaTi XIMIYHHMX PEaKIIii,
NPU3BOAMTE JI0 3POCTaHHS JIIHIHHOI T'YCTHHY TeIuioBoro motoky 0, Ha 3..4 %. Ile Bka3ye Ha
HEOOXIJIHICTh ypaxXyBaHHS BHYTPIIIHBOIO TEIJIOBUIUICHHS B IIapi NpU XIMIYHUX pEaKIisX mpu
pO3paxyHKax BEJIMUMH TEIIJIOBUX MOTOKIB [3, 4].

3a BeMMYHMHOI0 KOe(illi€eHT TEIUIOBiAIadi 3a HAsIBHOCTI KOHICHCAI] OUIBIINMN, 32 THIINX
PIBHUX yMOB, HDXK NPH TEIUIOOOMIHI CyXOro rasy 3 IMOBEPXHEI TEIUIOOOMIHY Ha BEIUYUHY

(1+ go) , 1e @ — 0e3p0o3MipHHIi MapaMeTp, 110 BPaxOBY€E TEIJIOBIJAa4Yy 3 TEIIOMACOIIEPEHOCOM.
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3Ha4YeHHS @, 3 YpaxXyBaHHSM IepeiueHuX (PakTopiB, MOKHA MPHUHATH (3 ypaxyBaHHIM 5 %

TEIUIOTH BiA XiMiYHMX peakuid y mapi Ta 10..15% Big TemnoTu KoHAeHcarlii), TOOTO
¢=0,15...0,20.

Y ToMy BUMNAIKy, SKIIO MpPOLEC TEMJIOMACONEPEHECEHHs PEYOBHMHM IOXOAUTH BiJ
[apora3zoBoro cepeaoBUIla (IUMOBI ra3u), 110 PyXa€eThes B KaHal (I1aXOBOMY ITyuYKy TpyO) npu
TypOyJIGHTHOMY peXHMi Tedil B CYyAHOBUX KOTJIaX, TO 3a HAsABHOCTI KOHJEHcauii mapiB
MaTHMEMEMO

Nu=0,71-Re**-Pr’*(1+¢).

Takum YuHOM, MOXHA CTBEp)KYBAaTH IpO HASBHICTh IpoLecy I1HTEeHCH]IKalii
(epeKTUBHICTh) BHKOPHCTAHHS TEIJIOTH JAMMOBHMX Ta3iB IpU CHAJIOBAHHI BOJOMAIMBHHUX
eMyJIbClii Ha OCHOBI Ma3yTiB y CyJHOBUX JONOMDKHHMX KOTJaX, a TaKOXK Ipo Te, 110 MOoJ10He
SIBUIIE B1IOYBAETHCS 1 Y IPOMHCIOBUX CTAL[IOHAPHUX KOTEJILHUX YCTaHOBKAX.

CIIMCOK BUKOPUCTAHUX I’KEPEJI

1. AxumoB A. B. 3arps3HeHue MOBEpPXHOCTEW HArpeBa KOTJIOB U JKOJIOTUYECKUE
MOKa3aTeIu MPHU CXKUTAHWU BOJOTOIUIMBHOW sMmyibcuu // Hayk. mpaui. HaykoBo-meToauunuit
KypHas. TexHorenHa Oe3neka. — MukomnaiB: Bua-so MJITY im. II. Moruwmm, 2007. — 1. 73,
Bum.60. — c. 116-125.

2. AxumoB A. B. Bnusinue KoHeHCalMy NapoB HA HU3KOTEMIIEPATYPHBIX MOBEPXHOCTIX
HarpeBa KOTJIOB Ha WX 3Kojoruyeckue mnokaszarenu // Hayk. mpari. HaykoBo-meTommuHMiA
KypHai. TexHorenHa Oe3neka. — MukoinaiB: Bug-so MJTY im. IL1.Morumm, 2007. — 1. 61,
BuIL,48. — c. 39-45.

3. IMonosenr 10. A., AxumoB A. B. IloBbimenne >)QPEKTUBHOCTH HCIIONIH30BAHUS
TOIUIMBA B KOTJIAX, CXKUTAIOUIMX BOJOMAa3yTHBIE SMyJIbCMU // MyHIIMIanbHa €HepreTuka:
npoOeMu, pimeHHs: Marepiaau MibKHapOJIHOI HayK.-TeXH. KoH(]. — Mukomais: HYK, 2005. — c.
66—69.

4. AxumoB A. B. MaccomnepHoc W 3arpsi3HEHHE HU3KOTEMIIEPATYPHBIX TMOBEPXHOCTEH
HarpeBa KOTJIOB IMpPH CKUTAHWW BOJOMA3yTHBIX SMynbcuil // CynHOBa eHepreTuka: cTaH Ta
npobaemMu: Marepianu MiXkH. HayK.-TexH. KoH(. — Muxomnais: HYK, 2005. — c. 16-18.
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AHAJII3 NOTYXKHOCTI T'OJIOBHOI EHEPTETUYHOI YCTAHOBKHA
CYIHA 3A JJOIIOMOT OIO IIJTAT®OPMHU ABTOMATH3AIIIl CODESYS

bakace /1. O.
Xepconcwka oepacasna MOpcbka akaoemisi
Hayxkosuii kepienux — Ilonugooa B. B.

Beryn. YV cydyacHOMy MOPCHKOMY CYIHOIUIABCTBI BIPOBA/DKEHHS aBTOMaTH3allii Ta
MepeIoOBUX TEXHOJIOTIA Tpae KIOUYOBY pOJIb Yy 3a0e3neueHHI e(EeKTHBHOCTI Ta Oe3NeKu
€HepreTMYHUX YCTAaHOBOK cyAeH. Bukopuctanns margpopmu astomatuzauii CODESYS
BIIKpUBA€E HOBI MOXJIMBOCTI JJisi onTuMmizauii (yHKI[IOHyBaHHS LMX cucteM. Ha npuxiiani
PO3paxyHKy BCTAHOBJIEHOI MaKCHMalbHOI MOTYXHOCTI (Maximum Continuous Rating, MCR)
noka3anuil noteHuian miatpopmu CODESYS s anani3y rosoBHOT €HEPreTUYHOI0 YCTaHOBKU
Cy/JHa Ta ii BIJIUB Ha Oe31eKy Ta e()eKTUBHICTh MOPCHKUX MEPEBE3EHb.

OcHoBHa uactuHa. [Inatdpopma asromatmzauii CODESYS — ue iHcTpymeHT ans
IOPOEKTYBAaHHS CHCTEM KepyBaHHS OOJaJHaHHAM Ta TMPHUKIAIHUX MPOLECIB Yy raiysi
aBTOMaTu3allii, MamMHOOYAyBaHHSI ¥ CHCTEeMHOro iHTerpyBaHHsA. Ll mmatdopma mo3Bolsie
BUPILIYBATH TNPHUKIATHI 3a/1adi, MOB’S3aHl 13 BUKOPUCTAHHSAM IOTYXXHHUX KOHTpOJIEpiB abo
naHeJiel oneparopa, Ta CTBOPEHHS 3B’ SI3KY 3 MPUCTPOSIMU Y OyAb-SIKUX MPOMHCIOBUX Mepexax,
TOOTO € 1leaJlbHUM JJIsi MOJEJIOBAHHS B3a€MOJIl CTPYKTYPHMX KOMIIOHEHTIB HpPOTPaMHO-
TEXHIYHUX 3aC001B BUMIPIOBAJIbHUX Ta PEryJIOBAIbHO-BUKOHABUMX KaHaJiB [1].

MaxkcumanbsHa noctiiiHa nmotyxHicTh (MCR) B KOHTEKCTI MOPCBKOTO CYJIHOIUIABCTBA
BU3HAYa€ MaKCUMAIIbHY €JEKTPUYHY a00 MeXaHi4Hy TOTYXHICTh, SIKy TOJOBHA €HEpPreTHYHA
yCTaHOBKAa CyJHAa MOXXE HaJaBaTH Hpu Oe3nepepBHOMY (DYHKIIOHYBaHHIO 0€3 MOpYIICHHS
TEeXHIYHUX OOMexkeHb. Llelf Moka3HUK € KpUTHYHUM Jjisi Oe3NeKH Ta ePEeKTUBHOCTI MOPCHKHUX
HepeBe3eHb, OCKUIbKM BiH BH3HAa4a€ MOXKJIMBOCTI Cy/JHAa B YMOBaX PI3HHUX EKCIUTyaTalliiHHX
cieHapiis [2].

MCR BpaxoBye pi3Hi (GakTOpH, BKIIOYAIOYH XapaKTEPUCTHKH T'OJOBHUX JABHUIYHIB, SIKI
BUKOPUCTOBYIOThCS [UIs 3a0e3nedeHHs pyxy cynHa. Llelt mapameTrp BU3HAYa€ThCsi BUPOOHHKOM
o0J1aJTHaHHS Ta BCTAHOBJIIOETHCS HA BiJINOBITHUX €Tarax MPOeKTYBaHHS Ta Oy IBHHUIITBA CYHA.

Bincytnicts gocratHboi MCR Moke mnpu3BeCTHM OO HHU3KM MNpoOJieM, BKIIOYAIOYH
o0Me)xeHy MaHEBPEHICTh CyJHA, HECIPOMOXKHICTh M0/I0JIATH BaXXKi MOPChKI YMOBH, a00 HaBITh
3arpo3y Oesmeni cynHa Ta ekinmaxy. Tomy MixkHapoaHa wopcbka oprasizamis (IMO)
BCTaHOBMIOE BHUMOrM 1mon0 MCR 11 MOpCBKHMX CyJA€H, sIKi HOBHHHI OyTH JOTpHUMaHi
CyTHOBJIAaCHWKaMH, 00 3abe3meunT Oe3neKy IUTaBaHHS Ta BIIMOBINATH MDKHAPOIHUM
CTaHJapTaM.

3aranpHa iHMopMaris mpo MCR BaxkimBa JJis BCiX, XTO Ma€ CTOCYHOK JO MOPCBHKOTO
CYJHOIUIaBCTBA, BKJIIOYAIOUM CYJHOBJIACHUKIB, ONEPATOPIB CYJEH, PETYJIOI0Yl OpraHu Ta 1HIII
CTOPOHH, SIKi BiZITIOBIAIOTH 3a Oe3MeKy Ta ePeKTHUBHICTh MOPCHKUX IepeBe3eHb. BiU3HaueHHS Ta
koHTpoJib MCR € omgHMM 13 BaXXJIMBHX acCIEKTIB 3a0e3MeUeHHs] OE3MEeYHOTO Ta YCIIIIHOTO
(GyHKI[IOHYBaHHS MOPCBKHX CYJICH [2].

HenocTtatHs MNOTYXHICTh TOJIOBHMX JBHUIYHIB HETaTHBHO BIUIMBAE HAa MAaHEBPEHICTb
CyJZlHa, 1 B pe3ynbTari, Ha 0e3meKy B mijoMy. 3riHo 10 Bumor IMO, BcTaHOBIIEHA TIPOTYJILCUBHA
MOTY)KHICTh MMOBHMHHA OyTH HE HW)XYOIO 3a MiHIMalbHY. [ OIIHKM HEOOXiJTHOI MOTY>KHOCTI
TOJIOBHOI €HEPreTUYHOI YCTAaHOBKH CyJIHA MOKHAa BUKOPUCTOBYBATH Pi3HI METOJH, HAIIPHUKIIA],
ski HaBeaeH1 y Bumorax IMO [3]. BignmoBigHo 1ux Bumor, 1uist orfinku MCR Ha nepmomy piBHi
BUKOPUCTOBYIOTh HACTYITHY KOPEJALINHY 3aJ€KHICTb:

MCR = a = (DWT) + b,

ne DWT — moBHa BOJIOTOHH&)XHICTh B TOHAX; a, b — mapameTpu, ki 0OMparoThCs 13 TaOIUIll B
3aJISKHOCTI BiJl TUITY CyJHA:
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Tabmuus 1 — Mani aiis pozpaxynky MCR

Tun cynna a b
Bulk carrier 3 BogoronHaxkHicTIO MeHTie 145000 T 0.0763 3374.3
Bulk carrier 3 BogoTtoHHaxuicTioO 145000 T Ta 0.0490 7329.0
Tanker 0.0652 5960.2
Combination carrier nuB. «Tanker»

Kopesuiiini 3aneXHOCTi SBJIAIOTh cO00I0 PIBHSAHHA 1 Tpadiku, oJepxkaHi B pe3yibTaTi
OOpOOKHM CTaTUCTHYHOTO MaTepialy IO NPOTOTHIIAM CyJeH METOJaMH MaTeMaTH4YHOI
CTaTUCTHUKH.

VY pamkax naHoi poG0oTH MHOIO OyJi 00paHi JiBa pi3HUX CyJIHA 3 peecTpy cyneH ABS mis
oOuncieHHs Ta nopiBHAHHA iX TeopetnuHoi MCR 3 ¢axtuunoro. Ilepme 3 oOpaHux cyneH —
"BULK HARVEST", e npexcrasuuxom Ty "Bankep". Voro mapamerpu musaiiny tTa MCR
CKJIaJaloTh BAaXJIMBY 4YacTUHY Hamoro nociimkeHHsa. Jpyre cyano, "BUNGA KASTURI
ENAM", nanesxuts 10 Ty "Tankep". Moro xapakTepicTHKH Takox Oyiiu oOpaHi s aHAIi3y
Ta MOPIBHAHHSA 3 TeopeTruHOo0 MCR.

OO0paHi cyaHa IpeACTaBIAIOTh Pi3HI KJIacH 1 IPU3HAUYEHHS B MOPCHKOMY CYJTHOILJIABCTBI,
IO JI03BOJIMJIO HaM OLIHUTH, HACKIJIBKM TEOPETUYHI pO3paxyHKH (pUC. 2) BIANOBIAAIOTH
peanpbHUM XapakTepucTtukam. Hama pobGoTa crnpsiMoBaHa Ha BCTAHOBJICHHSI BIAMOBIIHOCTI MK
MCR, po3paxoBaHoto 3a jonomororo mnporpamu CODESYS, i ¢akTuyHOIO NOTYXHICTIO,
BKa3aHOIO y crienuikamisix cyieH. 3arajibHa XapaKTepUCTUKa OOpaHHX Cy/ICH:

BULK HARVEST:

— Tun cynna: «bankepy.

— Bonoronnaxsicts: 175 617 ToHH.

— Teopernuna makcumainbHa noctiiiHa notyxHictb (MCR): 16 860 xBrT.

BUNGA KASTURI ENAM:

— Tun cynna: «Tankep».

— Bogoronnaxsicts: 299 319 ToHH.

— TeoperruHa MakcuMaibHa mocTiitHa moTyxHicTh (MCR): 25 090 kBT [4].

I{i xapakTepHCTUKU AIWCHUX CyJeH OylIM BUKOPUCTAHI JIs aHaji3y Ta MOPIBHSHHS iX
teopetuuHoi MCR 3 (pakTHUHOIO MOTYXKHICTIO, PO3PAaxOBAHOIO 3a JOIMOMOTrOI0 IJIATHOpPMU
apromatuzanii CODESYS./lani Oynmu BHeceHi no mnporpamu (puc. 1), micas yoro Oynum
MIPOBEJIEHI PO3paxXyHKH MAaKCHUMAaJIbHOI TEOPETUYHOI MOTYKHOCTI UIsi 000X cyneH («merl»
BIZNIOBIIa€ «Oankepy», «mcr2y» BIAMOBINAE «TaHKepy») (puUc. 2).

=] PLC_PRG X

PROGRAM PLC_PRG

2 VAR

mcrl: REAL :=
4 al: REAL : 5
bl: REAL : 32
dwtl: REAL :
mcr2: REAL :
a2: REAL :=0.
b2: REAL :=5%¢ 22
10 dwt2: REAL :
END VAR

alw
al * dwtl + bl;
a2 * dwt2 + b2;

H

0
N
(I
o

Pucynok 1 — Burnsig npoekty aBromatusariii Ha miatgopmi CODESY'S
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£] PLC_PRG X

Device Application.PLC_PRG

Bripaxernne Tun 3HayeHue MoaroT.. Appec Komme...

$ mecrl REAL 15934.2324

@ al REAL 0.045

$ bl REAL 7329

@ dwti  REAL 175617

# mcr2 REAL 25475.8

P al REAL 0.0652

$ b2 REAL 5960.2

# dwt2  REAL 299319

Pucynok 2 — Pesynbratn po3paxyHkiB B intepdeiici CODESY'S

[Ticms mporo Oyna TpoBeIEHA TeEpeBipKa TOTO, HACKUIBKM OOYMCIICHI 3HAYCHHS
BIZIMOBIAIOTh (PAKTHYHUM XapaKTepHCTUKaM cyJleH. Sk Gaummo «mcerly» (Oankep) HOpiBHIOE
15934.2324, mo € TEOPETUIHOK MaKCUMAaJIbHOIO IMOTYXKHICTIO 1 sSIka MEHIIa 3a (aKTHUYHY, SKa
nopiBHioe 16860 KW, T06TO CyaHO 330BOJIBHSIE TIOTPEOH PETICTPY. «mcr2y» (TaHKEp) JOPIBHIOE
25475.8, 110 € TEOPETUIHOIO MAaKCUMAJIBHOIO MOTYKHICTIO 1 sIKa TPOXH OuTbINa 3a (pakTHUHY, SKa
nopiBHioe 25090 KW, T06TO CyaHO 3 HEBEIMKUM JIOITyCKOM 3a[0BOJIbHSIE TTOTpedu perictpy. Ha
MiJCTaBl PO3paxyHKiB, MOKHA 3pOOWTH BHCHOBOK, IO OOHWIBA CyJHA BiAMOBIIalOTH HOpMaMm
pericTpy i3 3a3HaYCHUMH BiIMITKaMH.

BucnoBku. Ilix wac poGoru Oyno MpoBEAEHO aHaM3 MaKCUMaJIbHOI MOCTIHHOT
notykHocti (MCR) ronoBHOI eHEpreTHYHOI YCTaHOBKM CYyJA€H 3a JOMOMOTOI0 Iatdopmu
aBromatuzarii CODESYS. PesynpraTtd moCiipKeHHS MIATBEPAWIN BaXKIUBICTh BiJIMOBIIHOCTI
TEOPETUYHUX  PO3PAaxXyHKIB  (AKTUUYHUM  XapakTepucTukam  cyaeH. OOpani  cyaHa
penpe3eHTyBaIM Pi3HI KJIACH Ta THUMH Y MOPCHKOMY CYJIHOIUIABCTBI, IO J03BOJISE 3A1MCHUTH
KOMIUIEKCHUH aHami3 iX moTyxHocTi. [liIcyMKn cBiT4aTh Mpo BaXKIUBICTh TOYHUX PO3PaXyHKIB
MCR nns 3a0e3meueHHst Oe3nekd Ta €PEKTUBHOCTI MOPCHKHMX IE€peBe3eHb. BUKOpHCTaHHS
wiarpopmu CODESYS minkpecinroe HeoOXiHICTh aBTOMATH3AIlIl Ta BUKOPHUCTAHHS CYYacHHX
IHCTPYMEHTIB 17151 €)EeKTUBHOTO MOHITOPUHTY €HEPTreTHUYHUX XapaKTEPUCTUK CY/ICH.

JlocmipKeHHsT MATBEPAUIIO BiAMOBIAHICTH OJHOTO 3 OOpaHMX CyJIeH HOpMaM pericTpy,
TOJI AK y 1HIIOTO CHOCTEpiragocs He3HayHe BIAXWUJICHHS, ajeé TaKoX BIAMOBIIHICTH BUMOTaM
perynsatopiB. OTpuMaHi pe3ysbTaTH CTBOPIOIOTH 0a3y s MOJANBIIMX JOCHIPKEHb y Taly3i
ONTHUMI3alll Ta BJOCKOHAJIIEHHS CHCTEM YIIPaBIIHHS €HEPreTHUYHHMHU YCTaHOBKamMH cyneH. B
iIoMy, JaHa poOOTa MiJKpecHoe BaXIUBICTh aHanizy MCR mns 3abe3neueHHst Oesneku Ta
e(EKTUBHOCTI MOPCHKHX MEPEBE3eHb Ta BUKOPUCTAHHS CYYaCHUX TEXHOJIOTIH Ui JOCSTHEHHS
miei MeTu.

CIIMCOK BUKOPUCTAHUX J)KEPEJI

1. CODESYS Automation Platform : Be6-caiir. URL: https://www.codesys.com/ (nara
3BepHeHHs: 26.10.2023).

2. Power rating : BeO-caiit. URL: https://uk.wikipedia.org (nmara 3BepHeHHS:
26.10.2023).

3. 2013 interim guidelines for determining minimum propulsion power : IMO MEPC.1-
Circ.850-Rev.2 (2013 Interim Guidelines for Determining Minimum Propulsion Power to
Maintain the Maneuverability of Ships in Adverse Conditions, as Amended (Resolution
MEPC.232 (65), as Amended by Resolutions MEPC.255(67) and MEPC.262(68)).

4. ABS Record : BeG-caitr. URL: https://absrecord.eagle.org/#/absrecord/search (mgara
3BepHeHHs: 26.10.2023).
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IPOTHO3YBAHHS 3HOCY BTYJIKU IWITHIPA
TA TEPMIHY ii CJ1YKXBHA

Bpyoneecokuii H. P.
Biookpemnenuti cmpykmypruii niopo3oin « Mopcokutl ¢haxosuii konedxc X IMA»
Hayxosuii kepienux — euxnaoau Tamouenxo A. A.

Beryn. OnnuM 13 HaliOUIbII HaBaHTaXEHHUX, BIAMOBIIATBHUX 1 OOMEXYIOUUX Pecypc
JBUTYHA B LMJIIHAPO-TOPIIHEBIA TPyIl € 3HOC CIOJyYEHHS «BTYJIKa LMIIHApa (HA IUISHI
MaKCHUMAaJIbHOTO 3HOCY B 30H1 3yNIMHKU BEPXHbHOI'O KOMIIPECIHHOTO KiJIbISl Y BEpXHIA MepTBii
tourti (BMT)) — BepxHe kommpeciitHe kuibiie» [1]. 3aralbHOBH3HAHO, IO NMPU BUKOPHUCTAHHI
«MOKpPHX» BTYJIOK, III0 MAlOTh 3HAYHUU OIMIp 3HOCY, MO’KHA BUTOTOBJISATH OJOK IMJIIHAPIB 13
JICTEBOTO, JIETKO 00pOOIIOBAaHOTO YaBYHY, IPU I[bOMY BHJIMBOK OJIOKY 3HAYHO CIPOILY€ETHCS
[2].

MoXnuBICTh  BpaxyBaHHS  BIUIMBY  PI3HMX  KOHCTPYKTOPCHKO-TEXHIYHMX 1
eKCIUTyaTalifHuX (paKTOpiB Ha IIBUAKICTH JOMIHYIOUOTO a0pa3MBHOIO 3HOIIYBAaHHS BTYJIKH
LWIIHApA 1 MOPIIHEBUX KUIEHb Ha CTafli iX NPOEKTYBAaHHSA € OJHUM 13 HaWBaXJIMBILIUX
(dakTopiB y BHpIIICHHI CKIAJAHOI MpoOIeMH HI0A0 3a0e3MeyeHHs] HaIiHHOCTI JABUTyHA
MPOTSITOM 33JIaHOTO TEPMiHY CITyx 0w [3].

OcHOBHAa yYacTHHA. Y pPO3MIAHYTIH 3aKOHOMIPHOCTI 3HOUIYBAaHHS JJii HaWOUIbII
HABaHTA)XEHOT'O 1 BIAMOBIJAJILHOTO CIIOJIYYEHHS «BTYJKA LMJIIHApPAa — BEPXHE KOMIIpECiiiHe
kimpe». [lokazaHo, 1m0 Ha AUISHII MaKCHUMAaJbHOIO 3HOCY BTYJOK IWIIHAPIB (y 30HI
MIOJIOKEHHSI BEPXHBbOro KommpeciiiHoro kuibllst y BMT) mae micue npo0iieHHs aOpa3uBHUX
YacTUHOK. J[1s1 IbOro BUMAJKy aHalli3 HpPOLECYy 3HOIIYBAHHS CIIOJIyYEHHS 3BOJUTHCS 10
3HAXOPKEHHS 3HOCY BiJl KOKHOI YacTKM 1 MOJAIBIIOTO ITJICYMOBYBAaHHS IUX HE3aJICKHUX
YIIKO/KEHb, 3 YpaxXyBaHHSAM HIBUIKOCTI aOpa3uBHOT yacTku [4]. KibKICTh YaCTOK 3HAMIEHO 3
YMOBH PIBHOMIPHOTO PO3MOJUTY MO JiaMeTpy BTYJKHU IMIIHAPA. Y HACHIJIOK MiJICyMOBYBAaHHS
MOIIKO/KEHb OTPUMaHi HACTYIHI 3aJ€KHOCTI JUI OIIHKM I1HTEHCHUBHOCTI 3HOCY BTYJIKHU
UTIHIpA.

| 20,0116-%,MM/F0I[ (1)

ne A — YMHHUK, KM BpaxoOBY€ pO3MIpH 1 KOHIEHTpalilo abpa3suBHUX YACTHHOK, IO
MICTSITHCSI B OJIMHHII 00'€eMy TIOBITpSI;
P — 4uHHUK, SKHI1 BpaxoBye MapaMeTpu HaJiiHOCTI poOOTH JABUTYHA;
M — 4YUHHUK, IKUI BPaXOBY€ SKICTh pOOOYHMX MOBEPXOHb BTYJIKH LUIIHApPA.

~0,0868->(R)’

A=qy-|1-e P o2 K,

Y06 )
ne J; — MacoBa KOHIIEHTpAIisl TITy i3 MOBITPS y IITHAPI, MI/MS;

S — Xix mopuHs, MM;

D — miameTp muitiHapa, MM;

R — cepenHiii paniyc abpa3uBHOT YaCTUHKU, MKM (9 MKM);

K, — koedilieHT 3HONIYBaJIBHOI 3MATHOCTI MiHEPAIOTIYHOrO CKIaay abpasUBHHX

YaCTUHOK, (0,79);

o — YMOBHE PYWHIBHE HAINPY>KEHHS CTHUCHEHHs a0Opa3uBHOI wactuuku, Mlla (28

yMo8

MlIla) [5].
[TincTaBumo naHi y hopmyiy (2).
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2000

-0,0868-=—"(9) ’s
A=0,010:|1-¢ 500 -28°7-0,79=32,44

Po3paxoByemMo YMHHUK, IKUI BpaXxOBYe€ apaMeTpH HAIIHHOCTI POOOTH JIBUTYHA!

P:ge'Ne.aH.LO.g’ (3)
D-y,-t90
ac ge — IIMTOMA BUTpATa najvBa, KI‘/KBT qac,

Q; — NOBITPSHO-NIAJINBHE CIIIBBIHOLLICHHS,
L, — TeopeTnuno HEOOXiaHA Maca TIOBITPs I 3rOpsiHHs 1 Kr nanuea;
/g — WIUIbHICTH MOBITPA, Kkr/m° (1,2 Kr/M3);
£ Koe(ILIEHT NPOMycKy Mty nopirpoounirysaueM (0,3);
9o _ KyT MK [TOBEpXHBOO BTYJIKHU 1 Kbl (0,005) [5].
[TincraBnsiemo naxi B hopmymny (3).

b 0,171-9480-2,1-14,5-0,3

=4936,2 .
500-1,2-0,005

Po3paxoByeMo UMHHUK, KM BpaXOBYE SIKICTh pOOOYHMX MOBEPXOHB BTYJIKH LUIIHAPA:

(HBe™)-(HBg: )

M = ; 4
HBe™" + HB,e"" )

e HB,, HB, — tBepuicts no bpuHesmo noBepXoHb, IO CHONYYaOThCA BIINOBIIHO J10
KuTbIs Ta BTYJKH, MI1a;
0y, 0,— KOEe(DILIEHTH 3aleXHOCTI TBEPAOCTI Mo bpuHemmo BiANOBiIHO 10

TeMIIepaTypH Kimbls Ta muminapa (o, =—-9,5 107, a, = -5,1-107* );
t, t,— remmeparypa kinbist Ta nwtingpa, °C (t, =190°C, t, =170°C) [5].

[TincraBumo 3HaYeHHA y GopmMyity (4) Ui pi3HUX 3HAYEHb TBEPOCTI JA3epKaja MUITIHIpa
HB2 = 2000...1500 MIIa, npu mocTiifHiif TBEpAOCTI MOBEPXHI KUIbLIA:

(1250 . e—9,5.10*4.190 )(2000 _ e75,1-10’4~17o )2,5

M1 = 1250. e_9,5~10’4.190 ) 4 (2000 ' 6_5‘1'104'170 ) =52, 23)(]_05’
(1250 L@ 9510750 )(1800 511074170 )2'5
M. = =42,87x10°
i 1250- e_g,5.1074 190 1800- e—5,1~10’4 170 ! )
( )| )
(1250 .@95107190 ) (1600 L@ 5110170 )2'5
Mo - ——=34,27x10°,
1250- -9,5107*190 1600 51104470
( € ) +( e )
M, = [1250-¢ "4 )(1500-¢ 7 )2'5 =30,27x10°

(1250 . e—9,5.10-4.190 ) n (1500 ] e,5,1A10—4.170 )

[TincraBumMo oTpuMaHi 3HaueHHsA y Gopmyny (1) Ta oTpuMaeMoO 1HTEHCHUBHICTh 3HOCY
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BTYJIKM LIMJIIHApA!

,=0, 0116-% =0, 0116-% =0,0355-10"° Mm/rox
I,=0, 0116-% =0, 0116-% =0,0433-10"° mm/rox
1,=0, 0116-% =0,0116- % =0,0542-10"° mm/rox
I, =0,0116- % =0,0116- % =0,0613-10"° Mm/ToI.

[IporHo3oBanuii pecypc HIBHTYHA MO 3HOCY BTYJKM MHJIIHApPAa B 3aJICKHOCTI Bif
KOHCTPYKIIIi 1 TEXHOJIOT11 BUTOTOBIICHHS [Tl 33JaHMX YMOB €KCIUTyaTallii JOpiBHIOBaTHME:

N
Tz%e",ron (5)

ne N —TIpaHMYHO JOIYCTHMHI 3HOC 32 YMOBaMH HOPMaJIbHOI pOOOTH JIBUTYHA, MM;

npeo
[ — IHTEHCHBHICTb 3HOCY BTYJIKH IIWJIIHAPA, MM/TOJ [5].
[TincTaBumo 3HaueHHs y hopmyny (5).

T,= L% =126760,56 rox
0,0355-10
, = Lﬁ =103926,1 roz
0,0433-10
4,5
=~ =83025,83 rox
® 0,0542:10°
)= 45 — =73409,46 rox.
0,0613-10

BucHoBok. Sk BHIHO 3 HaBEAEHUX JaHUX, 31 3MEHIIEHHSAM TBEPIOCTI poOOUOi
MOBEPXHI BTYJKH LWIHApa pecypc ii poOOTH 3HAYHO 3MEHIIYETHCS, Yepe3 3pPOCTaHHS
IHTEHCUBHOCTI 3HOCY. 3MEHIIYETbCA MPU LbOMY H pecypc BTYJIKH LMIIHApPA. 3iCTaBICHHS
PO3paxyHKOBHX 1 CepeTHbOCTATUCTUYHUX 3HAYCHb HIBUIKOCTI 3HOIIYBAHHS BTYJIKHM IMITIHIpA
MoKa3ye, 10 NOXHOKa JAaHOT0 METOJY IMPOTHO3YBaHHS 3HOCY He mepeBuIlye 12 % i CBIAYUTH
Ipo HOTO MPaKTHYHY NPUHHATHICTh. TakuM YHMHOM, PO3PaxXyHOK MOXHA 3aCTOCYBAaTH JIJIst
MIPOrHO3YBAHHS POOOTO3JaTHOCTI CYTHOBOTO JU3€JIs 100 3HOCY BTYJIOK LIMIIHJIPA.

CIIMCOK BUKOPUCTAHUX J’KEPEJI

1. 3akanmoB O. B. OcHOBH TepTs 1 3HOUIYBaHHSA B MaliuHax : HaBuanpHUN TOCIOHHK /
O. B. 3akanos, I. O. 3akanoB. — Tepuonins : Bunasuunrso THTYVY im. . Ilymros, 2011. — 322 c.

2. 3akanmoB O. B. Tpuborexnika i migBumieHHs HaaiitHocti MamuH / O. B. 3akanos. —
Tepnomins : TTY, 2000. — 354 c.

3. Kocreupkuii b. 1. Teptsa, mactuno ta 3Hoc y mammHax / b. 1. Kocrenpkuit. — K. :
Texnika, 1970. — 396 c.

4. Konapauyk M. B. Tpubomnoris / M. B. Kounpauyk, B. @. Xabyrens, M. 1. [Tameuxo,
€. B. Kopoyt. — K. : Bua-so Hamionaneaoro AsiamiitHoro yHiBepcutery «HAY-npyk», 2009. —
232 c.

5. Kocreupkuii €. 1. Omip 3nomryBanus netane mammH: b. I. Kocreupkuit. — KuiB :
Marris, 1959.
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PO3POBKA 3AXOAIB KOHTPOJIIO CTAHY IOPIIHEBUX KIJIEIIb

TI'yoss A. B.
Xepconcvka oepaicasHa MopcoKa akademis
Hayrxosi kepienuxu — k.m.H., doyenm, 3a8idyeau Kkagheopu excniyamayii cyOHOB8UX
eHepeemuynux ycmanosox Caguyk B. I1., 0.m.1., npoghecop, npoghecop kagedpu suwoi
mamemamurxu HTY «XI11» Tynyuenko I'. A.

Beryn. Jlns mocnmipkeHHsT cTaHy BEPXHBOTO TOPITHEBOTO KiJbISI HAMH NPOIOHYETHCS
BUKOPUCTOBYBaTH BHMXPOCTPYMOBI JATYMKH, L0 MalOTh MOXJIHMBICTb MNpALOBATH y BaXKUX
TMHAMIYHHAX, TEIUIOBHX Ta HABaHTAXYyBaJIbHHUX pekuMax. KpiM TOro, ocHamieHa TakUMH
JaTYUKaMH CHCT€Ma KOHTPOJIO [apaMeTpiB TOJOBHOIO JBHIYHa Ma€ MOXJIHMBICTb
KOHTPOJIIOBATH Takoxk obepranHs nopurHeBux kutens (I1K) ta 3HOC iX mOKpUTTS.

OcHoBHa yacTHHA. BHXpPOCTPpYMOBI JaTUYMKOBI CHUCTEMHU BUKOPUCTOBYIOTHCS IS
0OE3KOHTAaKTHOTO BHUMIPIOBAHHS BiOpalii MepeMillleHHs ¥ 4acToTH oOepTaHHS 00’€KTiB, WIO
OPOBOJATH €JIEKTpUUHUM cTpyM. Lli cucreMu 3acTOCOBYIOTbCS Ui A1arHOCTYBAaHHS CTaHy
TypOiH, KOoMIIpecopiB, exekTpomoTopiB Ta J[B3. Halfyacrimie 06’ €KTOM KOHTPOJIIO TaHUX CUCTEM
€ OChOBHUH 3CYB Ta pajiajbHa BiOpallis Bajla pOTOpa BIJTHOCHO KOPIYCY.

Buxpocmpymosa oamuuxosa cucmema (eddy probe system / proximity sensor system) y
CBOEMY CKJIaJll Mae OE3KOHTAKTHUI BUXPOBUI NPOOHUK, MOJOBXKYBaJbHUI KalOenb Ta apaiiBep
(puc. 1). BuxpoBuii npoOHUK — I1e METAJIEBUI 30H] 13 T1EJIEKTPUIHUM HAKOHECUHUKOM (B SIKOMY
PO3MIIIEHO KOTYIIKY 1HAYKTHBHOCTI) Ha OJTHOMY KiHIIl Ta BiJIPi30K 13 KOaKciaJbHOro Kabemto Ha
iHmoMy. Jlo  npaiiBepa NpOOHUK — MIJKIIOYAETHCS 33  JIONOMOIOK  KOAKClaJIbHOIO
HOJIOBXKYBAJILHOTO KabeJsl.

CHCTEMHA 00B#HMHA

[ 1

=2 > 4 21 > Aeaiicep

Jaramm == [lopoBaYyEamkEHiT Kab ems ==

Pucynoxk 1 — BuxpoctpymoBa gaT4MKoBa cCUCTEMA

HpaiiBep siBisie cOO0I0 €EKTPOHHUI OJIOK, IKUi BUPOOJIsie CUTHAI 30y/DKEHHS TPOOHUKA
Ta 3AIACHIOE BHIUICHHS 1HQOPMAaTUBHOTO Tapamerpa. BuxinmHuii curHan apaiiBepa —
€JICKTPUYHUIN CUTHAJ, KWK MPOMOPUIMHWK BiJICTaHI BiJl KOHTPOJBLOBAHOTO 00’€KTa JI0 TOPIIA
BUXPOBOTO MPOOHUKA.

Ipunyun pobomu euxpocmymosozo oamuuxa. Topelp TIEIEKTPUIHOTO HAKOHESYHHKA
BUXPOBOTO MPOOHMKA MICTUTh KOTYIIKY iHIYKTHBHOCTI, SIK TMOKa3aHO Ha pHUC. 2. 3aBISKU
NpaiiBepy 3a0e3rneuyeThesi 30y/DKEHHS eIEKTPOMArHiTHUX KOJHMBaHb y KOTyIIIi. B pesynbrari
[[LOTO BUHUKAE €IIEKTPOMArHITHE TI0JIe, 10 B3aEMOJIIE 3 MaTepiaioM KOHTPOIHOBAHOTO 00’ €KTA.
Skmo marepian Mae eJIeKTPONMPOBIIHICTh, HA MOBEPXHI IIHOTO MaTepiady HAaBOISATHCS BUXPOBI
CTPYMH, SIKI 3MIHIOIOTH MTapaMeTpu KOTYIIKH — 11 akTUBHUI Ta 1HIXyKTHUBHUHU omip. Lli mapamerpu
MIHSIIOTBCS M1/l Yac 3MIHM 3a30py MIXK KOHTPOJILOBAHUM 00’€KTOM Ta TOpLEM JaTduka. [[paiiBep
NEepeTBOPUTh IIi 3MIHM Ha €JEeKTPUYHUI CUTHaN, 3iHCHUTH WOro JiHeapusaliio M
MacIITa0yBaHHS.

JlienexTpuaHMit
HaKHEeYHNK

Bumiprosamk

3a30p \ /

Meraneeunit
LATHIPHHYHUI
KOPITYC i3 pizbbor0

TInocka KaTymka

EnextpomarnitHe

Pucynok 2 — [TpuHIMn BUMipIOBaHHS BUXPOCTPYMOBHM JaTYHKOM
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Koncmpyxyis euxpocmpymosoco damyuxa. HalnommpeHimmii BapiaHT BUKOHAHHS Mae
MpoOHUK (30HA), TaK SIK WOTO KOHCTPYKIS 3aJeKaTUME BiJ MICHsS MOHTaXy W Jiama3oHy
BuMipy. [IpoOHUK MoOke miAKIIOYaTHUCA A0 JApailiBepa NpsiMO abo dYepe3 MOJ0BKYBaJIbHUMN
Kabenb. 3aais 3axUCTy BiJl MEXaHIYHOI'O YIIKO/DKEHHS CIOJMYYHMH KaOelb 3axXUILAEThCs
MeTamopykaBoMm. J[lpailiBep — 1€ TepMeTHYHAa MeTajeBa KOpoOKa, Ha SKI MICTUTHCA
KOaKCiaJIbHUHM 3°€IHyBad MIAKIIOYEHHS Ka0elo, Ta KIeMHU Ui JKUBJICHHS, 3a3eMJICHHS,
BUXI1THOTO CUTHAITY Ta 3arajlbHOTO TIPOBEICHHS.

Yacmomui xapakxmepucmuku uxpocmpymoso2o oamyuxa. BUXpoCTpyMOBI ITaTYMKU
MaroTh TapHUN YaCTOTHMM BIATYK (pearyioTh Ha 3MiHY BiJCTaHI MK 00’€KTOM KOHTPOJIIO Ta
TopueMm npoOHuka). Ilpu npomy wuactotHuii nianazon cyrae 0...10 k['n. HepiBHOMIipHICTBH
aMIUTITYAHO-4acTOTHOI XapakTtepucTuku (AYX) e nepesuurye 0,5 nb.

Buxio ma exio euxpocmpymosoco damuuxa. BXiZHUM NapaMeTpoM BHUXPOCTPYMOBOTO
JaTYNKa € BEJIMYMHA 33a30py MDK 00 ’€KTOM, IO MPOBOJUTH CJICKTPHUUYHUA CTPYyM Ta TOPILEM
npoOHrKa. BenuunHa BUMIPIOBAHOTO 3a30py CTaHOBUTH KiJbKa MUTIMETPIB Ta 3al€XKUTh Bij
JlaMeTpy KOTYLIKH, SIKY YKJIaJI€HO B TOPIl HakoHeuHuKa. [IponopuiiiHuil BUMiproBaHOMY 3a30pY
BUXI1JIHUI CUTHAJ, IPEICTABICHUNA Y BUTIIAL CTPyMy, Hanpyru, abo x B iudpoBomy opmarti.

st nmpaiiBepiB, BUXIIHUI CUTHAN SKAX HABOJUTHCS Yy BUIJISAI HANPYTH, BKa3yEThCS
Yy TJIMBICTh, IO B OUIBLIOCTI BUMAJKIB piBHa 8 MB/MKM. /Iy croiydeHHS BUXPOCTPYMOBOTO
JaT4yiKa 3 THIIOBUMH CHCTEMAaMH MOHITOPHHTY YacTO BHHHUKAaE NOTpeda B I0JATKOBOMY
NIEPETBOPEHHI BUX1HOT Hanpyru a0 ¢opmary 4...20 MA cTpymoBoi netii abo B uudpoBuit Bus.
[Ipucrtpoi, sxi noeqHyoTh y co0i (pyHkuii IpaiiBepa i gogaTkoBoro (gopmysaua, Ha3UBaKOTh
TPaHCMITEpaMH.

Obnacmi  3acmocyeanns — euxpocmpymosux oamuukie. IIpilopUTETHOIO  00JACTIO
BUKOPUCTaHHS BUXPOCTPYMOBHUX BUMIPHHKIB € KOHTPOJIb OCBOBOT'O 3CYBY i MONEPEYHOr0 OUTTS
BaJIiB KpyNMHOraO0apUTHUX TYpOiH, KOMIIPECOPIB, €IEKTPOMOTOPIB, B SKHMX BUKOPHUCTOBYIOTHCS
MiAMUITHAKA KOB3aHHA. BXKUTOK NaTYMKIB MIBUAKOCTI W MPUCKOPEHHS A IUX LIeH, Xo4a i
MPUITYCTUMUI, ajieé HEBHIIPABIAHO — dYepe3 3MEHIIEHHS KOe(illieHTy MpPOMOPHIHHOCTI MiX
BiOpO3MIIIIEHHSM POTOpa Ta OMOPH 32 HU3bKUX IIBHAKOCTEH oOepTaHHs Ta 3HayHoro (3 ... 10
pa3) mocnabieHHsT BiOpalii poTopa 3a paxyHOK MAaCHBHOTO KOPIYCY YCTaHOBKH, PE3YyJbTaT
MaTUMe OLIBINY TOTPINIHICTE. BUXpOCTpyMOBHII METOJ, HaBNaKW, Ma€ BUHSATKOBY TOYHICTH,
OCKUTHKM BIH HE Ma€ HIDKHBOI MEXI 3a 4aCTOTOK Ta HE BHMAarae MaTeMaTHYHOI OOpOOKHU
pe3yabTaTy BUMIpPY Yepe3 MpsSMY BIIMOBITHICTh BUXITHOTO CUTHATY IIOTOYHOMY 3CYBY Baja abo
BHUMIPIOBAJILHOTO OypTa 1010 KOPITYCY.

B manux typOGiHax, KOMIpecopax Ta reHepaTropax, 7€ BUKOPHCTOBYIOTHCS MiALIMITHUKA
KOYEHHS, a TAKOXK Maca KOpITyCcy HEBEJIHMKa, /I BUMIPIOBaHHSA BiOpallii Baia BUKOPUCTOBYIOTHCS
JTATYUKH [IBUAKOCTI  IPUCKOPEHHS, pO3TallIOBYBaHi Ha KOPIYCl MEXaHI3MYy.

Buwmiprosanus padianenoi  gibpayii. JIns BUMIpY BENIWYMHHM paaialibHOI  BiOparil
BUKOPHUCTOBYIOTh 2 IJaTUMKHU, YCTAHOBJIEHI EPIEHIUKYJIIPHO Bally i pPO3BEPHYTI BIIHOCHO OJMH
omHoro Ha 90° (puc. 3a). OproroHanbHe X-Y PO3MIIICHHS JATYUKIB TOJIIIIYE MOXIABOCTI
JIarHOCTYBaHHS, OCKUIBKH JIO3BOJISIE OJICPXKYBATH SIK CyMapHy iH(OpMaIlito, Tak i pO3aUIbHY 3a
KOXXHOI0 KOOPJIMHATOI0, a 3a HAsBHOCTI 3aCO0iB MOHITOPUHTY — HAOYHO CIIOCTEpIraTtu 3a
opOiTOI0 pyXy BaJla pajiajJbHOI0 IUIOIMIMHOK. BUMip BEKTOpPIB BiOpomepeMillieHHsI B KIJTBKOX
TUTOIIMHAX Ja€ 3MOTY MOOY/TyBaTH MPSAMY JHHAMIYHOTO MPOTHHY BaJia.

Bumipiosanns ocvo6o2o 3cygy. JIns BUMIpY OChOBOTIO 3pYLIEHHS JaTYUK PO3MILIAIOTH
MEePICHIUKYJISIPHO TUIONIMHI TOPIS Baia i (a00) TUIONIMHU BUMIPIOBAIBHOTO OypTHKa (puc. 36).
BukopucranHs JBOX 1aTYHKIB — OCHOBHOT'O Ta PE€3€PBHOI0, BUKOPUCTOBYIOTH JUIsl HAJIMHOCTI.

Yacmoma obepmanns. BUXpocTpyMOBI JaTYUKH YAaCTO BUKOPUCTOBYIOTHCS JUISI BUMIPY
4acTOTH OOepTaHHs POTOpa, SIK MOKa3aHO Ha puc. 36. PopMyBaHHs BIATYKY JaTYyMKa 3BUYANHO
3a0e3neuyeThcsl He3HAUHUM 3ariuOJIeHHSM Ha Bally, SIKE OTPHUMaHO METOJOM (ppe3epyBaHHS.
[e#t maTymk MOXKHA BHKOPHUCTOBYBATH pa3oM 3 X—Y JaTyuKkaMu pajianbHoi BiOpamii. Takum
YHHOM JaTYUK BUKOHYyBaTHME GYHKHii 3 ¢dopMyBaHHS (a30BOi MITKH, BITHOCHO SIKOL
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BiOyBaeTbcsl pyX Baja. HasBHICTH miecTipHi, SIK KOHCTPYKTHUBHOI OCOOJIMBOCTI POTOpa, IO
HPUKITaay, Moxe (OpMyBaTH BIATYK JaTUYHKA.
O
N

a o é
Pucynok 3 — @) llpuniun BuMiproBaHHs pajianbHoi BiOpauii; 6)
KonTponb ocroBux nepemimieHs; 8) KoHTpons yactotu o0epTaHHs

Bukopucranas y BHUXpOCTPYMOBIM CHCTEMi TpaHCMITEpa 3aMICTh JIpaliBepa J1a€ 3MOry
OJlep>KaTy Ha BUXO/1 CUTHAJI, IKUW IIPSIMO IPONOPLIHHUHN YnciTy 00epTiB 3a XBUIIUHY.

Kpim TOro, BUXpOCTPYMOBI JaTYMKOBI CHUCTEMH 3aCTOCOBYIOTh: JUISI BHUMIpY
€KCLIEHTPUCUTETY BaJliB; JUIsl BUMIPY TOBIUMHU JI€JIEKTPUYHUX TOKPUTTIB HAa MeETajeBii
mijicTaBi; A BUMIPY BITHOCHOT'O TEMIIEPATyPHOTO PO3LIMPEHHS METAITyMEXaH13MiB; AJIs1 BUMIPY
BEJIMYMHU 3HOLIYBaHHS TEPTbOBUX JETallel Ta MEXaH13MiB; sIK O€3KOHTAKTHI KIHIIEBI BUMHUKaYl;
JUI BUMIpY LIapy MeTali3alii Ha JieIeKTpUYHIH MiJcTaBl.

Ilpononyemuvcs Kinbka Kou@icypayii SUXpocmpymoux cucmem, SIKi BiIPI3HIIOTHCS
JIOBXKMHOIO Kaleno, JiaMeTpoM KOTYIIKM JaT4MKa, XapaKTepoM BHUMIPIOBAHOI BEJIWYMHU a
TaKOXK IapaMeTpaMu BHUXIJHOrO curHainy. JliamMeTp KOTYIIKM BH3Haya€ Jiana3oH BUMIpY M
oty B3aemoniii EMII 3 06’ €KTOM KOHTPOIIO. YBaKaeThes, 110 IUIOIIA B3aEMOJII HE MOBUHHA
BUXOJUTH 32 MEXI YSBIIOBAaHOI OKPY>KHOCTI MTOBEPXHI 00’€KTa, JiaMeTp B3a€MOJII sIKO1 piBHUN
JIBOM JliaMeTpaM KOTYLIKM NMpoOHMKa. Takok HeoOXiTHO BpaxOBYBaTH i Yac BHOOpY Micus
JUISL MOHTaXy JaT4yMKa Ta I 4ac KOHTPOJIIO MOIepeyHoi BiOpalii Bajia, OCKUJIBKU B I[bOMY
BUNQJIKy TOBEPXHs, II0 ONPOMIHIOETHCS, LWIIHAPUYHA — 1€ [pPUYUHA BUHUKHEHHA
CHUCTEMAaTHYHOI MOTPIIIHOCTI, fKa 3pOCTa€ pa3oM 13 3OUIBIICHHAM JlaMeTpy KOTYIIKH K
3MEHIICHHSM JliaMeTpa Basa.

KoxeH miameTp KOTYIIKM Ta KOXHa JIOBXWHA CHCTEMHOTO KaOeilto KOMOIHYIOTHCS 13
BJIIACHMM JIpaiiBepoM a0o TpaHCMiTepoM (Ha HBOTO HAHOCHTHCS BiJIOBIJHE MapKyBaHHS).
HeBiamoBigHOCTI MPU3BOAATH /10 301IBIIIEHHS TTOTPIIITHOCTI.

Jis  BUMIpIOBaHHS BIOpPOINMOKAa3HUKIB TOPIIHEBUX Kijdelb HalOuibl edexkTuBHE
BUKOPHCTaHHA OJHOBUTKOBUX BuxpocTpymoBux pgatuukiB (OBC/). Ilpunnun aii OBCJ]
UTIOCTPYIOTh CXeMaTU4HI 300pakeHHs, IpeJicTaBleHi B Ta0. 1.

Tabmunsg 1 — OIHOBUTKOBI BHUXPOCTPYMOBI AATYUKU 13 UYTIUBUMHU €JIEMEHTaMHU Yy BUIJISAIL
BiJIpi3Ka MPOBIIHUKA

Hpunyun oii Bapianmu mexaniunoi kongizypayii

Toxkogio yunindpuunoi ITnocki mokosoou

Varoamywunii
TpancopyaTop

-5 -5

Crpymosoan

Yyransuii
CEMEHT

VA 15,

Y aromayouuii
Tpancdopmatop

VkopoueHnii
CTPYMOBID

Yyransnii &
eaeMenT
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OBCJl ckmamaeTscsi 13 TPhOX EJIEMEHTIB: y3TO/DKYBaJIbHOrO TpaHchopMaropa,
0e31HAYKTUBHUX TOKOBOAOB 1 uytnuBoro enemeHTy (YE). 3a momoMororo moIoBXKEHHX
O€31HIyKTHBHUX CTPYMOBOJ0B UE BHOCHTBCS B 30HY BUMIpPY 3 HECHPHUSTIMBAMH 30BHIIIHIMHU
yMOBaMH, 30KpeMa B 30HY 3 BUCOKOIO Temmeparyporo (mo 1200 °C [1]). V3romxyBaabHHi
TpaHchOpMaTOp pO3TAIIOBAHWN y TPUHHATHHX YMOBaX, a MWOTO TIepBUHHA OOMOTKa
BKJIFOYA€ETHCS Y BUMIPIOBAJILHUN JIAHITIOT.

Ctpym, mo mnpotikae B YE, cTBOpiO€ MarHiTHUW TOTIK, SKHA, NPOHUKAIOYH B
€JIEKTPONPOBIAHUN 00’€KT, 30yIKye BHXPOBI CTPyMH, IO 3MEHIIYIOTh MAarHiTHUH MOTIK 1
iHayktuBHicTh YE, a, oTKe, €KBIBaJIEHTHY 1HAYKTHBHICTh AaTyuKka. BIUIMB BUXpPOBUX CTPyMiB
3aJIeKUTh B1Jl BIZICTaH1 10 MOBEPXHi 00’ €KTa, SIKE € BX1IHUM NpeyTBopeHuM napamerpom OBT/I.

SAxmo YE partyuka mnpaiioe B yMOBaxX, MNPUUHATHUX JUII MAardiToOmpoBOAY, TO
HEOOXIHICTh Y TOZOBXEHOMY CTPYMOBO/I BiJnajaae. Y JaTyukax 3 YKOPOUEHUM CTPYMOBOJIOM
y3roJuKyBaJbHUI TpaHchopMaTop nepedyBae no0an3y 30HU BUMIpy [2].

VY 1abin. 1 npeacraieHi BapiaHTH MEXaHIYHOI KOH(Irypaii Takux JaTyuKiB.

VY HaWnolMpEeHIOMY BapiaHTI MOJOBXEHI CTPYMOBOJAM BHKOHAHI Yy BHIVISI
130JIbOBaHUX JPYr BiX Jpyra KOaKCIaJbHMX LWIIHAPIB, SIKI pa3oM 3 KOPIyCOM JaTyuKa
YTBOPIOIOTh BHUTOK BTOPWHHOI OOMOTKH Y3TOJKyBajbHOTO Tpanchopmatopa YE natumka
3aMHUKa€e 00MJIBa CTPYMOBO/IH.

VY BapiaHTi 3 YKOPOYCHUMHU CTPYMOBOJAMHU MOXKIIMBUI IPaHUYHUIN BHUIAI0K, KOJIU OJHH
13 CTPYMOBOJIIB IPAaKTUYHO BijACyTHiH, a UE Ge3nocepenHbo 3’€THaAHUNA 3 KOPIYCOM JdaTyUKa
(300pakeHHs 1IbOrO BapiaHTa B MOPIBHSAHHI 3 nepimuM noBepHeHe Ha 180° 1 YUE nmepedyBae y
BEPXHBOMY I10JIO’KEHH]).

Crhin 3a3HauWTH, IO IS PO3B’A3KY 0ararboX MPAKTHYHUX 3aBJaHb BAXKIHMBY POJIb
BiJlirpae CTyMiHb JIOKaizawii enexTpomarHiTHoro noist YE. YV po3rinsHyTuX BapiaHTax BOHA
3aleXUTh BIJ [ii, 10 €KpaHye, CTPYMOBOJIB 1 KOPITyCY JaT4MKIB 1 BHM3HAYA€ThCS IXHIMU
JiaMeTpaMHu.

VYV xoncrpykuisx OBCJI  momoBkeHi CTPyMOBOIM BUKOHAaHI y BHIVISIII OJU3BKO
PO3TalIOBAaHMUX 1 130JbOBAHUX OJIHA BiJ OJHOI TBEPAUX IUIOCKUX a00 THYYKUX MPOBITHUX CMYT
[3]. T'myukicts cTpymompoBoaiB npu BeeaeHHI UE B 30HY BuMIipiB 3a0e3nedye MOJOJaHHS
(00Xi1) MOXITMBUX KOHCTPYKTHBHUX MEPEITKO] HA 00’ €KTI.

Bukopucranas B OBCJl cepaeyHHKiB, IO TOTOASTH TpaHCPOPMATOPIB EIMICOITHOT
dhopmu [4] 3meHITye iXHI TabapuTH 1 cipuse 30mmkeHH0 YE B ckitaii Ki1acTepHUX KOMIIO3HUITIN
OBCA.

3aBepiryroud OMHWC MEXaHIYHUX KoHirypamid icHyrounx OBCJl, HeoOxigHO
MiAKPECIUTH, W0 JUIS TePeTBOPEHHS CHTHAIIB TAaKUX JATYUKIB BUKOPUCTOBYIOTHCS
BUMIPIOBaJIbHI JIAHIIOTH 3 IMITYJIbCHUM JKUBJICHHSIM, Y SIKHX pPealli30BaHUN BIJIOMHHA METOJ
nepuioi noxiaHii [5], mpudomy Haiibinblne MomMpeHHs onepxkanu Moctd biymneitna i LR-
MOCTH 3 JU(EpeHIIHHUMH ITICHIIOBaYaMH. 3BHYAiHO B MOCTH BKJIIOUYAIOTHCS POOOUYMH 1
komreHcariauii OBCJl nnst 3MeHImieHHs BIUTUBY (DaKTOpiB, IO 3aBaXKalOTh, HAMPUKIIA,
TeMIIepaTypH.

AmHani3 mitepaTypHUX JDKEpes MOKas3aB, M0 3a JIOTIOMOTOI0 BUXPOCTPYMOBUX IAaTUHKIB
MOJKJIMBO 3[1HCHIOBaTH W KOHTPOJIb TOBLUIMHU 3HOCOCTIMKUX 1IApiB BEPXHIX MOPIIHEBUX KIJIEIlb.
Hanpuknan Taky MOXIHBICTH MarOTh BUMIPIOBaNIbHI KoMIUIekcH i3 natunkamu CA214 ¢ipmu
General Electric.Y sKocTi HEIONIKy TaKOrO KOMIUIEKCY € MOXIIHMBICTh TPOBEIACHHS
HEpYHHIBHOTO KOHTPOJIIO TMOPIITHEBUX KiJICIh JIMIIE MPH IpoBeneHH] pooiT, moB’s3anux i3 TO i
P IIK.

BucHoBku. Hamu posrisigaBcst BapiaHT pO3MIIIEHHS BUXPOCTPYMOBUX JATYUKIB Y
BepxHii yactuHi 1IB, mo HagaayTh MOXKIUBICTH 3A1MCHIOBATH JOCTIIKEHHS BiOpomapamMeTpiB
MOPITHEBUX KiTelb. AJie CKIaaHICTh KOHCTpykmii [[B, arpecwBHI yMmMOBH eKcIuTyartamii Ta
HEOOXIHICTh JAOAATKOBOTO BUTOTOBJIEHHS OTBOPIB Ui MOHTaXy JaTYMKIB MOXIIHUBO MOXYTb
BIUTMHYTH Ha HamiiHicTh [[B. ToMy HaMH pO3MIISIAETHCS BapiaHT HEMPSIMOTO KOHTPOIIO 3a
cranom [1K.
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[IporoHyeThCsl 3MIMCHUTH MOHTaX TakKWX JardukiB Ha [[B romoBHOro nBUTYHA
K8Z70/120E muisixom BUTOTOBJIEHHS MOHTaXHUX OTBOpIB y HIDKHIM dactuHi LB (puc. 4), un
IIIIXOM MOHTaXKY JIOJAaTKOBOTO KpiruleHHs Aatdyuka y oTBip LB, mo ciyrye ans mpoBeneHHsS
OTJISTY TIOPIIIHS 1 MOPIITHEBUX KiJielpb (pHc. D).

Pucynok 4 — Bapiant MoHTaxy Pucynok 5 — BapianT MoHTaxy
BUXPOCTPYMOBOTI'O JaTuynka Oe3MmocepeiHbO B BUXPOCTPYMOBOI'0 JIaTUMKA 32 JOIIOMOTOIO
HWIIHAPOBY BTYJKY: | — raika; JIOTATKOBOTO KPITUICHHS | — 1aTuuK;
2 — JaT4uK 2 — KpiIJIeHHS 1aT4YMKa; 3 — TBUHT

BapianaT BcTaHOBIIeHHS Takux naTdukiB y LB mpencraBneHo Ha puc. 6.

N

MIEX15-67

2718

/3

64

Pucynok 6 — BctaHOBIEHHS BUXPOCTPYMOBOTO JIATYMKA Y IMUTIHAPOBY BTYJIKY
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MOJAEPHI3AIIIS MAJIMBHOI CACTEMM CYJIHA «BALTIC WAVE»
JJIA EOEKTUBHOTI'O OYUIINEHHSA ITAJIMBA BIJI AIIOMOCHJIIKATIB

lsanuyk 1. O.
Kypcanm epyna 23 1cn Xepcoucvka depaicagna mopcoka axademis
Hayxosuii kepienux — x.m.H., ooyenm Bpyonescokuii P. €.

Beryn. MixkHapo/iHe 3aKOHOJIaBCTBO, 1II0 BUMAra€ BUKOPUCTAHHS MajuBa 3 00MEXEHUM
3MICTOM CIpKH, MPHUBEJIO 10 MOCTIMHOro 301IbIIEHHS 3MICTYy KaTaJITUYHMX JAPIOHMX YacTOK
ANMIOMOCHITIKATIB y nanuBi. HuHi cepenHiil CBITOBHI MOKA3HUK ISl MajJBa 3 HU3bKUM BMiCTOM
cipku (LSFO) cknanae Ouibme 30 wmr/kr, 1 ued piBeHb MIJBUILY€E HEOE3NEKy OCiIaHHS 1
HAKONMHWYEHHS KaTaJiTUYHUX JPIOHMX 4YacTOK y OyHKepi 1 BifcTiHukax. Lle Takox 3011blIye
PHU3UK TOTO, III0 B YMOBaX XHTaBHUIl a00 OypXIIMBOI MOTOAM TAJIHBO, IO IMTOCTYIA€ B OUYNCHHKH,
MICTUTh QJIIOMOCHJIIKATIB Yy KOHIIEHTpallii, [0 MEpeBUIIy€E Ty, 3 SKOK 37aTHI BIOpAaTHUCA
cenaparopu. ToMy aKTyalbHOIO 3a/lade€l0 ChOI'OJIEHHS CTae€ po3poOKa METONIB Ta 3acoliB 3
OYMCTKH NAJIMBA BiJl aJTFOMOCHIIIKATIB.

OcHoBHa yacTHHA. YCi cyHa OyayIOThCS 3 OOPTOBOIO YCTAHOBKOIO OYHUIIICHHS ITaJIMBa,
sIKe CKJIaJJa€ThCs 3 BIACTIHHUKIB, pe3epByapiB 00CIyroByBaHHs, OUUCHUKIB, HACOCIB, HAarpiBayiB
1 pinbTpiB. KOMIOHEHTH € cTaHAApPTHUMU Ui YCIX CYJIIB, ajie po3Mip 1 KUIBKICTh YCTaTKyBaHHS
Moxke BapitoBatucs. Ha puc. 1 mokazana cxema manuBHoi cuctemu cyana «BALTIC WAVE» no
MO/IepHi3allii.

[lanuBo mepenaerbcss 3 pe3epByapiB 3 MOABIMHUM JHOM Yy BIUICTIMHUK, SIKUH
MoOyIOBaHUN 3 MOXWIMM JHOM, MO0 Ba)KKi YacTKH, OCaj 1 BOJAa MOIJIM OyTH 3JHTI B camid
HUKHIN Toumi. [lanmBo 3anmuinaeTbcs B LIbOMY pe3epByapi SK MOXKHA JOBINE 1 3a3/alerilib
MIJIrPIBA€ThCA HAarpiBaJbHUMHM 3MIHOBHUKAaMU B pe3epByapi, MICIAS YOTO Yepe3 OUYMCHUKU
MepeNnuBaeThCs B pe3epByap obOcmyroByBaHHs. [laawBo, 10 BiACTOSAJIOCS 1 Harpite, MOTIM
IIpoKauyeThbes uepe3 (GUIbTpH 1 JIIHIMHI HarpiBayi, siKi MJBUIIYIOTh TEMIIEpaTypy najausa 10 98°
C [1] nepen nogaHHAM B OUMCHUKH. Lle onTrManbHa Temneparypa s epeKTUBHOTO BiAiIEHHS
3a0py/IHIOIOYUX PEYOBHH Y CeTapaTropax.

T

Pucynok 1 — Cxema manmuBHO1 cuctemu cynHa «BALTIC WAVE» o moaepsizanii

JIns KOHTPOJIIO 32 BMICTOM QJIFOMOCHIIIKATIB y MalMBi, TPOIOHYETHCS BCTAaHOBUTH B
MaJUBHY CUCTEMY CYyJIHA CUCTEMY KOHTPOJIIO 3a BMICTOM aJIFOMOCHJIIKATIB.
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Kommnanis Nanonord A/S BumycTwia TpOAyKT, TMOKJIHMKAHHNA JOIMOMOITH CYTHOBHUM
MeXaHiKaM Y KOHTPOJIi 32 BMICTOM aJIFOMOCHITIKATIB.

3rizno ISO 8217:2012, makcumanbHa KOHLEHTpAIlisl aloMiHil0 + KpemHito (Al+Si)
BCTaHOBIIEHA Ha piBHI 60 YacTWH Ha MINBHOH (MI/KT), IO O3HA4Yae, 10 Ha KOXKEH KUIorpam
nanuBa Jormyckaetscsi 60 mr Al+Si. He3Bakarouu Ha 11e, 0arato CyJHOBIIACHUKIB, K 1 paHiIIe,
3aKyIOBYIOTh NAJIMBO BIAMOBIAHO JI0 paHillle 3aCcTapuIMX CTaHJAPTIB, K1 Jomyckaiu 3mict 80
YaCTHH Ha MUIbHOH (MI/KT) 1 Buule. HalOuibii BUpOOHUKH JIBUTYHIB PEKOMEHAYIOTh HabaraTto
MEHIIIE, HI)K HaBiTh 15SMI/KT Ha BXO/1 B IBUT'YH, 1110 O3HAYa€ 3pocTardy norpedy B eheKTUBHUX
6oproBux cucremax. BucunoBku kommnanii «MAN Diesel & Turbo» [2] rpyHTOBaHI Ha mociigax
TiIb3 UWIIHAPIB, CBIIYaTh NPO TE, IIO 3HOC BiJ aFOMOCHIIIKATIB MPOSIBISETHCS B 3HAYHO
OUTBbLIIN KUIBKOCTI LWIIHAPIB 1 MOPIIHEBUX KUIEUb 1 HOPU3BOAUTH JO YIIKOJKEHb Y
HU3bKOOOEPTOBUX JIBUT'YHAX.

Koau nBuryH BUXOIUTH 13 Jaay B pe3ysbTaTi HaAMIPHOTO 3HOCY, KaliTaJIbHUNA PEMOHT
3a3BMYail BUMara€ yCTaHOBKM HOBMX Tib3 LWIIHAPIB a00, B JESIKUX BUIAJKaX, BIJHOBJICHHS
MOLIKO/PKEHUX TUIb3 Ha JIOJaTOK JI0 HOBHX IMOPIIHEBUX KUIELb. YIIKOJKEHHS IOPIIHIB 1
TypOOHarHiTauiB He € YMMOCh HE3BHMYAHHHMM, NPUYOMY HAWBUINI CYNyTHI BHUTpPATH YacTo
BUHHUKAIOTH B MIEPi0/I EKCIUTyaTallii CyIHa.

[IpuBeneni BuIe CTATUCTHYHI JaHI rOBOPATh HaM PO Te, L0 HAJ3BMYANHO Ba)KIMBO
HiATpUMYBaTH OOPTOBY CHCTEMY OYHILIEHHS IMajlWBa B ONTUMAJBHOMY CTaHi. /[0 HeJaBHHOTO
4acy He ICHYBaJO CUCTEMH OH-JIAalfH BUMIpY Ul BUSBJICHHS aJIOMOCHIIIKATIB, IPOTE 3 BUITyCKOM
CatGuard Big NanoNord cutyariist 3MmiHuIacs.

Ha BigmiHy Bij iHIIMX NpoxaykTiB y ramysi, CatGuard puc. 2 Ge3nepepBHO KOHTPOJIIIOE
PIBEHb AJTIOMOCHJIIKATIB HANAPIOHIIIKMX YAaCTOK y CHUCTEMI HIATOTOBKHM NaJIMBA, a pe3yibTaTu
JIOCTYIIHI B MEXaHIKY B PEXHMI PeabHOTO Yacy.

[Ipunan € KOMITAKTHUM TPUCTPOEM, NMPU3HAYCHUM ISl YCTAaHOBKH Ha OOpTy CydHa, i
JI03BOJISIE ONEPATOPOBI MEPEBIPATH PiBEHb AIIOMOCHIIIKATIB O 1 MICJIs OYMCHHUKA, a TAaKOX Ha
BXOJIl B TOJIOBHMM JBUTYH. BiH Takox /103BOJIsi€e poOUTH pydHUI BimOip mMpoO, Mpu MbOMY yCi
BUJIM NTAJIMBA aHAJI3YIOThCSA 32 JIOTIOMOTO0 TEXHOJIOTIT siIEPHOTO MarHiTHoro pesonancy (NMR).

Pucynok 2 — Cxema 60pTOBOi cCTEMU OUYHUIICHHS MajinBa, kepoBaHoto cucteMoro CatGuard

Ha puc. 2 nokazana cxema 60pTOBOI CUCTEMH OYMIIIEHHS MMaluBa, KEPOBAHOIO CUCTEMOIO
CatGuard. O4eBuHO, IO YCTAaHOBKA BIAHOCHO TIPOCTA JUIsl PO3YMIHHS 1 3a0€31euy€e OnTUMaIbHe
CIOCTEpE)KEHHS 3a NAJIMBONPOBOAOM Ha OopTy cyaHa. CHoCTepe)XeHHS 3a IHIIMMHU
pe3epByapaMy MOXeE BKJIFOYATH MaKCHUMYM BICIM TOYOK BiOOpy MpoO, OJIHA 3 SIKHX € PYyYHOIO
TOYKOIO Bi100py mpo0.

Ha puc. 3 mpeacrasieHa cxema MojepHi3oBaHOi manuBHOI cuctemu cyaHa «BALTIC
WAVEpy. Texnonoris CatGuard xommnanii Nanonord yHiKadbHUM YHHOM J03BOJIS€ MIPAKTUYHO B
PeXUMI pEeaTbHOTO Yacy BUMIPIOBATH 3MICT HAWIPIOHIIIMX YaCTOK aTOMOCHIIIKATIB y IaJIHBi.
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3rifHo 3 npomucioBuM crapaaptoM [SO8217, piBeHb 3MiCTy HaWApIOHIMIKMX YaCTOK
amomMocuiikatiB y BaxkkoMy nanusi (HFO) moxe nocsratu 80 mr/kr [3]. BupobHuk aurysa
BKa3ye MakcuMyM 15 mr/kr y nanusi. Cemaparopy, BUKOPUCTOBYBaHI ONTHMAJILHAM YUHOM JUISI
ounienHss HFO mnepen cnamoBaHHsM, 30aTHI OYMCTUTH nanuBo. I[Ipore Ha mnpaxTuui,
BpPaxOBYIOUM BIICYTHICTb Y MUHYJIOMY SIKUX-HEOYJb MPSIMUX BUMIpPIB TOTO, L0 BiI0OyBa€eThCS B
cemaparopi, cepelHs eQeKTUBHICTh cemaparopa ckianaia omuzpko 60 %, mo Oyno 3aHaATo
MaJjio JJi HaJ1MHOrO 1 MOCIII0BHOTO 3HMKEHHS 3MICTYy HaWIpiOHIIINX YaCTOK aJIFOMOCHIIIKATIB
70 onTuMajbHOro piBHA. BrpoBamkenns cucremun CatGuard mnepeTrBoproe yHpaBiIiHHA
CermapaTopoM €KilmaKy B HayKOBE YIPaBIiHHS MpPOIecoM. SIK mpaBmiio, 1e J03BOJISIE TOHU3UTH
cepeiHil piBeHb 3MICTy HaWAPIOHIIIMX YAaCTOK AIIOMOCHJIIKATIB Yy MajBi, SKI MOCTYNAKOTh Y
nBuryH, 3 15...20 mr/kr no 10 mr/kr [4, 5]. 3aBmsxu iHpopmamii Bix CatGuard mpo piBeHBb
JPpIOHUX YaCTOK AJTIOMOCHIIIKATIB JO 1 MICIs MPOLECY OYMILEHHS, KIMaX OTPUMY€E CTHMYI 1
MOJXKJIMBICTh HAa0arato Kpaile yIpaBlsiTH TEMIIEpaTYpHUM PEXKHUMOM CENapaTopiB, MIBUIKICTIO
MOTOKY, MPOAYKTUBHICTIO 1 OYHMILEHHIM Y Mipy HEOOXITHOCTI y 3B'I3Ky 3 PI3HUMH PO3MipaMu
IpiOHMX yacTok anmroMocwuiikaris 1 Tuniom HFO.

Pucynok 3 — Cxema MonepHizoBaHoi nanmBHOi cuctemu cyaHa «BALTIC WAVE»:
1 — Bincriiinuii Tank; 2 — Cenapatopu; 3 — HarpiBaui nanusa; 4 — @instp 10 MKM;
5 — IIpoGoBindipuuit knaman; 6 — Cucrema kortpoito CatGuard

BucHoBoK. 3aBIsKku 3anmponoHOBaHii MojepHizaiii naauBHOI cuctemu cyaHa « BALTIC
WAVE» Ta edexTuBHIIIOMY YIPaBIiHHIO CemapaTopaMH B IJIOMY, 3HOC KaMepH 3TrOpaHHS

104



Cyuacni npobremu Mopcbkoeo mpancnopmy ma besnexa mopeniascmaa, 23 aucmonada 2023 p.

3HKyeTbcss Ha 50 %. Kpim Toro, Oyna y3sita mi KOHTPOJb 3arpo3a IIBUJIKOTO 1
KaTacTpo(iyHOTO YIIKO/DKEHHS IBUTYHA 13-3a MOMagaHHs IpiOHMX YacTOK aTlOMOCHIIIKATIB —
MiICTyTHA HEBUAUMA 3arpo3a IJis yCixX cyaeH, npamtotounx Ha HFO.
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CMIOCOBHU MOKPAIEHHS CEMMAPALIIT MTAJIUBA CYJTHOBUX
MAJIOOBEPTOBUX JU3EJbHUX JABUT'YHIB

Kpageups €. IO.
Xepconcvka oepaicasHa Mopcoka akademis
Hayxosuii kepignux — x.m.n. ooyenm Ilocopaeyvruu /1. C.

Beryn. B octanHi poKM MPakTUYHO Y BCIX CYYacCHHUX CYAHOBUX Malo00epTOBHX
JIBUT'YHaX BHUKOPHCTOBYIOTHCS CE€PEIHbO Ta BUCOKOB'S3KI MayivBa. Y 3B'A3KYy 3 LIUM 3MIHWINCA 1
BUMOTH JI0 SIKOCTI TMajauBa, CTaB OLIBIIOI MIpOK BHUSBISATUCS BIUIMB EKCIUTyaTallliiHUX
BJIACTHBOCTEH TMaJMBa Ha €(PEKTUBHICTh HOTO BUKOPHCTAHHS, KA, y CBOIO Yepry, nepedyBae y
MPSIMiid 3aJIKHOCTI BiJI IKOCTI MiZATOTOBKY MaJMBa JI0 CHAJIFOBaHHS Y ABUTYHI [1-5].

JlocnipkeHHST 3 TMTaHh MOMJIMBOCTI 3aCTOCYBaHHS Yy CY/JHOBUX JIBUTYHax TIaJIuB
MOTIPIIEHOTO (PAKIIIHHOTO CKIAAy PO3BUBAIOTHCS 32 TAKUMHU HAIIPSIMKAMHU:

— 3aCTOCYBaHHS CIEIIAJbHUX TPHUCAAOK (AaHTHOKUCIIOBAIIBHUX, JUIsI 3armo0iraHHs

OKHCIIIOBAJILHUX MPOIIECIB Ta CKOPOUCHHS YTBOPEHHS 0CaJliB MpH 30epiraHHi MainBa;

— JUCHEprylouux, IJs 3ano0iraHHd YTBOPEHHIO ac(albTO-CMOJIUCTHX ariioMeparis;

JeeMyIbIYIOUUX, JAJIs MPOTUAIl YTBOPEHHIO CTIHKHUX BOJOMATUBHUX €MYIIbCii);

— 3aCTOCyBaHHS OaratocTymiH4acTtoi (uibTpamii 3 J0JAaTKOBOKO TiAPOAMHAMIYHOIO

00po0KOIO;

— 3aCTOCYBAaHHS METO/IIB MarHiTHOI Ta €JIeKTPOIMHAMIYHOI 0OpPOOKH;

— OCHAILEHHS U3ETiB MPUCTPOSMH, SKi 3a0€3MeUyIOTh 3aCTOCYBaHHS OLIbII B'S3KOTO

TaJIvBa.

s 3a0e3nedyeHHs SKICHOT MAaJMBOMIATOTOBKA Ta TMOJANBIIOTO  e()EeKTHUBHOTO
MAJTMBOBHKOPUCTAHHS, HOBOCTBOPEHI CyJHAa KOMIUICKTYIOTBCS CIICIHIAIbHUMU CHCTEMaMH
MIArOTOBKM Ta TMOJadi MalvBa, a MalWBHI CHCTEMHU [WU3EIbHUX ABUTYHIB MIIOUHX CYyJEH
nepeo0IaHAIOThC 3 YPaxyBaHHSM MOKJIMBOCTI 3aCTOCYBaHHS CEpPEIHBO Ta BHUCOKOB'S3KOTO
nanuBa [1-5].

AHaJi3 ctany npo0jemMu. AHaii3 JOCTI/KEHb 11010 MiATOTOBKU CYJAHOBOTO IajHBa J0
HOro crmamoBaHHS B HMJIIHApPAX AW3EIBHOTO JBUTYHA IMOKa3ye, 110 TPAAUIIMHUMHM METOJaMU
OUMILEHHS TajJMBa € BiJCTOIOBAaHHsI, cemaparlisi Ta (iIbTpallisi, OCHOBHUM 3aBIAaHHSAM SKUX €
BUJIAJICHHS 3 HHOTO BOJIM, MEXaHIUYHUX JOMIIIOK Ta 3onu. lle 3aBmaHHsa cdopmymioBanocs B
pe3yNbTaTi aHaJ3y BIUIMBY JOMIIIOK, IO 3HAXOSATHCS B MAJIHBI, HA MOKA3HUKH POOOTH JTH3EIs
Ta METOIIB 1 3ac0o0iB MAJMBOIIATOTOBKH, SIKi MAarOTh OUIBIIICTh CYJHOBHX CHEPTeTUYHHX
ycranoBok (CEY) [2-5].

VY cynHOBUX cHucTeMax MNalWBOMIATOTOBKM TAaKOXX BHKOPUCTOBYIOTHCS albTEPHATUBHI
criocobw, siKi 3a0€3MeYyI0Th MOKPAIIEHHS SIKOCTI BUCOKOCIPYUCTHX TAJIUB, 10 HUX BIIHOCUTHCS
TOMOT€HI3alIlis, a caMe 3aCTOCYBaHHS BOAOMAIMBHUX €MYJbCI Ta BUKOPUCTAHHS MPUCATOK IO
nanuBa. ['oMoreHizaiis 3a0e3nedye MiABHIECHHS OJHOPIAHOCTI NalWBa, 3aCTOCOBYETHCS IS
JOJTATKOBOI MiJIFOTOBKA BHUCOKOB'S3KUX TMajMB Yy TMOE€JHAHHI 31 CTaHAApTHUMH METOJaMHU
MAJIMBOMIATOTOBKH. Benukuii BHECOK y pO3BUTOK MUTaHh TOMOT€HI3allii MaanBa, Ta MOXINBOCTI
ii 3actocyBanHs B ymoBax CEVY, 3po0OuB ykpaiHcbkuii BYeHUH 1.T.H., ipodecop 0. 5. Domin.

Pi3Hi mkepena BKa3ylOTh Ha TEHJIEHIIO 30UTBIICHHS KOHIICHTPAIil KaTaTiTHYHUX
YACTUHOK y BaXKOMY TaJUBI JIJIs CyTHOBHX NBHUTYHiB. [laHi, orpumani DNV Petroleum Services
(DNVPS), minrBepuKyIoTh 1€ TBEpIUKEeHHA. [IpupogooXopoHHE 3aKOHOAABCTBO MPHU3BEIO 0
3017bIIEHHS TOMHUTY HAa HU3BKOCIPYMCTI BUIU TMajuBa, 1€ y CBOIO Yepry, CIOHYKaJlo
HadTomepepoOHi 3aBOAM 30UTBIIYBATH BHUPOOHMIITBO CyMiIllIel Ba)KKOTO TMAIHMBA, 3MIITyBaHHS
MajgrBa € OCHOBHUM JDKEPENIOM KaTamTHUYHUX 4YacTHHOK. [lepimri 30HU eMiCiiHOTO KOHTPOJIIO
Oynu 3anpoBapkeHi y [liBHiuHiNA €Bpomi y niepion 3 2006 o 2007 pik. Buau nmanuBa 3 BUCOKUM
BMICTOM KaTaJliTHYHUX YaCTUHOK MOJKHA 3HAWTH y CKJali BCIX MAapOK 3aJHIIKOBOTO MallBa.
OnHak y cepeIHbOMY JIETIII MapKH XapaKTEPHU3yIOThCS MEHIIOK KOHIICHTPAIIE€I0 KaTaIITHUHUX
YaCTUHOK NPOTH MapoK, 3 OUIBIIOI B'A3KICTIO. 3BEpHITh yBary, 110 HaWMOLIMpEHilla Mapka
namuBa RMG 380 ¢cCT MicTUTh KaTaiTW4YHI YacTKW B miama3oHi Big 1 mo 110 ppm Al+Si, a
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RMG 700 — mo 400 ppm Al+Si. ¥ cepenHboMy KOHIICHTpALis KaTATITAYHUX YaCTHHOK BHINA Y
Mapkax 3 0ibi Bucokoro B's3kictio (VeriFuel, Alfa Laval) [1-3].

lasixu BupimeHHs: mpodjemu. J[ns 3abe3neueHHs HAAIHOI pPOOOTH TAIMBHOI
amapatypu CyJHOBHX Majo00€pTOBHX MU3ETIB MaJUBO MPOXOIUTH MOIMEPEaHI0O OOpOOKy, IO
NOJISITA€ y BiJICTOIOBaHHI, CemapyBaHHi, (pimpTpariii, migirpisi BaKKOTo majaunBa, a iHOAl 1 XiMiuHY,
riipoauHaMiyHy, MarHiTHy Ta iHmi. Ilicns momepennHboi 0OpoOKM ManMBO MOJAETHCA [0
nBuryHiB. OcoOnuBa yBara IONEPEIHBOMY OUMIIEHHI TNaJMBa MNPUAUIAETHCA IiJ 4ac
BUKOPHUCTAHHA Yy TU3EJSIX BaXKUX copTiB nanuB. CyqHOBAa MaJMBHA CHCTEMa BIAMOBIAHO 10 11
GyHKII YMOBHO MO)Xe OyTH pO3JlIeHa Ha TPH MIJCUCTEMHM: NMpHUloMy 1 30epiraHHs MajauBa,
nanuBo-o0poOku 1 mogaui nanusa. [lonepenHs 06poOka 3AIHCHIOETHCS ATl BUIAJICHHS 3 TTaTuBa
MEXaHIYHUX JOMIIIOK 1 BOJHW, TOJIMIIEHHS arperaTHOTO CTaHy IajuBa, 3HIWKEHHS HWOTO
KOPO31ifHOI arpecHMBHOCTI, MiABHUINEHHS 3JaTHOCTI MalKWBa JO caMoO3aiiMaHHS Ta 3TOPSHHS.
[TanuBo 3aBXaU € 3a0pyIHEHUMHU, 1 IIOBUHHO IE€PE/ BUKOPUCTAHHIM PETEIIBHO OYHUIIATHCS BiJl
TBEpAUX 1 piAKUX 3a0pyaHeHb. TBepauMmu 3a0pyAHEHHSMH 3a3BHYaill € MUJI, MICOK, 3aBOJICHKI
HadTOMEeperiHAl KaTaxi3aTopH, PiIKUM 3a0pyJHEHHSIM € BoJa — IpicHa abo cosioHa. EdexTuBHe
OUMIICHHSI JOCATAEThCS MUISIXOM 3aCTOCYyBaHHsS cemaparii. MOXIUBICTh cemapaiii BOJIU
3aJIC)KHUTh MMEPEBAKHO BiJl MATOMOI Bard IMajvBa BiIHOCHO BOJH — 32 HOPMAJLHOI TeMIIEpaTypu
cemapanii. B's3kicTe namuBa (mpu TemmepaTypi cemapariii) 1 IIBHJKICTh MOTOKY € TaKOX
BU3HAYAIBHUMH (paKTOpaMu. 3MaTHICTH cenapailii abpa3uBHUX YaCTHHOK 3aJICKUTh BiJl pO3MIPY
1 BaroBUX O0COOMUBOCTEN 3a0pyIHIOIOUUX JOMIIIOK, sIKI MalOTh OyTH BUAANIEHI Ta BiA B'S3KOCTI
HaJMBa 1 MBUAKOCTI TIOTOKY 4epe3 cenaparop [1-5].

CyuacHuii miixia A0 CUCTeM MaJMBOMIITOTOBKH OPIEHTYETHCS HacaMIepesa Ha HACTYIIHI
MOMEHTH:  €HEeproe(eKTHUBHICTh, SKICTh MalMBa; JOTPUMAHHS  IMPUPOJIOOXOPOHHOTO
3aKOHOJABCTBA; 3aXHUCT JBUTyHA. ByJ0 BU3HaueHO N'ATh o0nacTel 100 ONTUMI3allii cucTeMu
MaJIUBOMIATOTOBKH: ONTUMI3allisl KOH(Irypaiii MmajuBHOI CUCTEMH; ONTHUMI3allisl 00JIaHaHHS 1
CHUCTEMH I0/Iaul; MOHITOPUHT Ta aBTOMATH3AIlisl CUCTEMHU; yIPABIiHHS MOJa4Y€l0 KUTBKOX BUIIB
NaJuBa; BIIHOBJIEHHS MaJMBa 3 BIAXOA1B HAPTOIPOIYKTIB.

CyuacHa niHis manuBomiArotroBku Alfa-Laval € koMIuIeKCHUM pillIeHHSIM TSl MiHIMi3aIlii
€HEPrOCIIOKMBAHHSI Ta MaKCUMAJIBHOTO 3aXWCTy BiJ BIUIMBY KaTaJITHIHHX 4YacTHHOK. Lle He
OKpeMHii TPOIYKT, a KOMIUIGKCHHM Ta CUCTEeMATHYHUH MiIXiJ, 3aCHOBAaHUN Ha KUIBKOX
KITIOYOBHX MpoayKTax 1 3HaHHIX Alfa-Laval. ¥ HbOMy BHKOPHCTOBYETBHCS CHHEPTIS PYyXy «Ha
MaJMX XOAax» 1 HOBaTOpCLKI TEXHOJIOT11 30UIbIICHHS 3araJbHOl C(I)GKTI/IBHOCTI BUKOPHUCTAHHS
eHeprii i cemapartii. Ha eexTuBHICTh cemapariii BIUIMBAIOTh PI3HOMaHITHI po00Yl mapamMeTpH, 0
HUX BIJIHOCATHCS BUTpaTa MMajuBa Ta TeMIEpaTypa, sSKi KOHTPOJIOKOTH B'S3KICTh 1 HIIIBHICTH
nanuBa. be3nepepBHe KepyBaHHs BUTPATOIO € MPOCTUM Ta €(DEKTUBHUM CIIOCOOOM 3a0e31edeHHs
ONTUMAJBHOI MPOMYKTUBHOCTI cemaparllii. CynHa He 3aBXIU MPalOTh 3 MaKCHUMAalbHUM
JOITYCTUMHUM O€3MEepPEePBHUM HABAHTAXXEHHSIM Ta PO3BUBAIOTH PO3PaXyHKOBY IMIBUJKICTH XOIY, €
MOXJIMUBICTh 3HU3UTH BUTPATy 1 MiABUIIUTH e(eKTUBHICTh cenapaiiii. CyIHOIUIaBHUM
KOMTIaHISIM PEKOMEH/IyEThCS MOBHICTIO BUKOPUCTOBYBAaTH BCTAaHOBJICHY MPOIYCKHY 3/IaTHICTh
cemaparopa Ta HapajeibHO BUKOPHCTOBYBAaTH pPE3EpBHI cemapartopu. Pyx «Ha Manux xomgax»
BITHOCUTBCA IO TPAKTHKH EKCIUTyaTalil TpPaHCOKEaHCHKMX BAHTAXHUX CYAEH, OCOOIMBO
KOHTEHHEpHUX CyJEH, Ha MIBUAKOCTI, SIKa 3HaYHO HIKYa 3a IX MaKCHUMajbHY MIBUAKICTH. SIK
MIPABUIIO, CemapaTop /i HahTOBOTO MajuBa Mae KoHQirypailito, mo 3adesneudye 100 % Burpary
najguBa IUTIOC TIOCTIMHI 3HAYEHHS IS pi3HMX Hdiama3oHiB. CymHOBI ABUTYHH CHOTOIHI PiKO
npamooTh 31 100 % HaBaHTaKeHHSM. 3MEHIICHHS BHUTpPATH IalliBa CEMapaToOpoOM IO
BiTHOILIEHHIO /10 BUTPATH MajlBa JBUTYHOM MpHU3BENE IO MiJBUIICHHS €(PEeKTUBHOCTI poOOTH
cermaparopy, OCKUIbKHM IajJHBO 3aJHIIATHMEThCS Yy cemaparopi goBme. ToMmy 3 JOMOMOTOIO
ABTOMATUYHOTO KEpPYBAaHHS BUTPATOI 3 YypaxyBaHHSM (DaKTHUHOTO CIOKMBAaHHS TMaluBa
3'SBJISIETHCS IOTCHIIIA T IBUILIECHHS e)EKTUBHOCTI cemapanii [ 1-5].

KouTponp BuTpatu mnanuBa y cemaparopi HEOOXiHHUH IJs JOCSTHEHHS 0a)xaHoro
pe3ynbpTary cenapaiii. Burpary MokHa KOHTPOJIIOBATH ACKIIbKOMA CITIOCOOAMHU:
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— 3a gomomororo perymistopa ¢ikcoBaHoi BuTpatH. [Ipm perymoBaHHI (hiKCOBaHOI
BUTpPAaTH INepej CernapaTopoM BCTAHOBIIOETHCS KIANaH peryiroBaHHA BUTpaTH. Koau BiH
MEPEKPUBAETHCS 1 THCK TEPEBUINY€E 3HAYCHHS, SKE BU3HAYAETHCS KIIAMIAHOM, IIeW KIamaH
BIIKPUBAETHCS, 1 HAPTOMPOIYKT MOBEPTAETHCA Y BiACTIMHMI TaHK. Lle mpocTe pileHHs, ane He
eHeproeeKTUBHE, OCKUTPKY YaCTHHA HAPTONPOAYKTY 3aKady€eThCs Ha3al y BiICTIHHHK.

— 3minHa Butpara. YacrotHo-perynvoBanuil npusij (UPII) mMokHa BHKOPUCTOBYBAaTH
JUIL KepyBaHHS IIBUIKICTIO €JIEKTPOJBUTYHA HACOCY, L€ TO3BOJHTH PETYJIOBATH IIBUAKICTH
mojayi ManuBa BIAMOBIIHO A0 (DaKTUYHOTO HABaHTa)XXEHHA [BUryHa. Ha BiaMiHy BiX
peryiroBaHHS (PIKCOBAHOI BUTPATH, MPU SKOMY MOTIK MNEPEKPUBAETHCS, BUKOPUCTAHHS 3MIHHOI
BUTPATH 3HIKY€E EHEPrOCIOXKHMBAHHS HAacOCa JKUBJICHHS 1 cernaparopa. 3MiHa BUTPATH y BUIMAKY
JIBUTYHA, 1110 Mpaiioe Ha 75 % BiJ CBOrO HaBaHTAa)KEHHS, 30UIbIIye €(PEeKTUBHICTH cemaparii
(puc. 1).
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Pucynok 1 — BruuB BuTpaT Ha e(heKTUBHICTH cenapaiii

JUns miABMILNEHHS SKOCTI HpoIecy cemapaiii MajuBa MPONOHYETHCS 3MIHUTH PEXUM
nojayi majguBa o cemapatopy. HailimeHia momaya manuBa 10 cemapaTopa lie TapHe pillleHHs
JUIS TIATPUMKH €(DeKTUBHOTO PEKUMY ceraparlii BaXXKUX BUCOKOB I3KMX MajuB. Lle nocsraerbes
3a pPaxXyHOK BCTAHOBJIEHHS OKPEMOro O0O0'€MHOTO Hacocy, Ould BIACTIHHOI ITUCTEpHH 3
peryJoBajIbHUM KJIAllaHOM. 3 OISy Ha €KOHOMIUHI MIpKyBaHHS Il CUCTEMa HE € JOIIBHOIO,
TOMY II0 HACOC MPALIO€ 3 MOBHOIO MPOAYKTUBHICTIO, SIK HAC1/I0K 3 MOBHOIO MOTYKHICTIO.

IIle omuuM 31 crmocobiB peryyloBaHHSA MOJadul MajlMBa J0 Cernaparopa € 3MEHIICHHS
MPOIYKTUBHOCTI HACOCY, ajie 1€ Yy CBOIO YEpry 3MEHIIYE€ HOro MOTYXHICTh. MakcuMaabHUN
1HTEepBaJI Yacy M’k aBTOMAaTHUYHUM PO3BaHTAXEHHSM IIIaMy Mae OyTH y Mexax Bifg 1...2 roauH.
3BUUaiiHl cemaparopu HE MOXYTb 3a0€3MeUnTH CemapyBaHHS MajiuBa 3 TYCTUHOK IOHAJ
990 kr/M® mpu 15 °C, 1e He Haja€ MOKIMBOCTI CyJIHOBIACHHKY CKOPHCTAaTHCS IIEpPEBArolo
JIEIIEBUX TMaJIMB 3 BHCOKOK B'SI3KICTIO 1 BUCOKOI TyCTHHOW. Jlyisi pimeHHs AaHoi mpoOiem
nponoHyerscsi  BcTtaHoBUTH  YPII  enexktpomsuryna Hacocy EI-P7012, ne wactorHuit
MIEpPETBOPIOBAY CKAJISIPHOTO TUITY, CIIPOEKTOBAHUMN ISl TEXHIYHUX CUCTEM, 110 (PYHKIIOHYIOTH 13
HQ/UTUIIKOBUM THCKOM a00 3MiHHOIO BUTPATOO PiMHHU, IIHUPOKO BUKOPUCTOBYETHCS B CHCTEMax
KepyBaHHS MEXaHI3MaMHM, SIKi MPAIOIOTh 3 PIAKUMH CEepeOBUIIAMH 1 MaJUBHUX CUCTEMax.
BcTaHOBIGHHS 4acTOTHO-PETYJILOBAHOTO TMPUBONY, JUIS PEryJIIOBaHHS TOJadi MajuWBa [0
cermapaTopa 3 MiHIMaJIbHO HEOOX1THOIO MPOAYKTHBHICTIO, HAJTACTh CIIAYIOUH ITePEBaru:

— 3MEHIIUTHCSA YTBOPEHHS BIICTOIO Yy LIUCTEPHAX;

— MABUIIMTH THYYKICTH POOOTH cemapaTopy, OCKUIBKM MOKE€ OyTH OYHIICHE IMajuBO
ryctunoro 10 1010 kr/m3 mpu 15 °C i B'a3kicTio 10 700 cCr;

— 3MEHIINUTHCA TPYIOMICTKICTh OOCIYrOBYBaHHS, 32 PaXyHOK MPOCTOTH BUKOPHUCTAHHS
CHCTEMH 1 BIJICYTHOCTI PEryIIOBaJIbHUX I1ai0;
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— 3MEHIIUTHCA KUTBKICTh aBapiifHUX CUTHAJIIB, 3aBJISKH BiJICYTHOCTI BOJSTHOTO 3aTBOPY;

— 30UIBIIMTHCS TEIUIOTA 3TOPSHHS MalyBa, MO HAJAcTh MOXKIHMBICTH IiJIBUIIUTH
€KOHOMIYHICTh POOOTH TOJIOBHOTO Ta JOIIOMIKHHX JABUTYHIB;

— YaCTOTHO-PETYJIbOBaHE KEPyBaHHS HACOCAMHU BIINOBIAHO 10 (aKTU4YHOI MOTpedH
NPU3BOANTE 0 CYTTE€BOI €KOHOMIi eleKTpoeHeprii. 3HKeHHS MBHIKOCTI Bchoro Ha 20 %
3MEHIIIy€ €HEepProcrnoXKuBaHHs BABIYil. [TiAKIIOUEHHS YaCTOTHOIO IepeTBOpIOBada (PeryssTopy)
BUKOHYETBHCS 3a MIPUBEICHOIO CXEMOIO Ha (pHC. 2).

N

1 2 -]
/

[

i, B

|-|

ks

Pucynok 2 — [NanuBHa cucteMa micis MojepHizalii: 1 — AucTaHIiiHUN KIamnaH,

2 - piTBTp TOHKOT OUHCTKH; 3 — aBTOMATHYHUH JeapeliitHnii KiianaH; 4 — BUTpaTHA UCTEpHA
Ba)XKOT'O MAJIMBA; 5 — BUTpaTHA LUCTEpHA TU3EIBbHOTO MAINBa; 6 — MEepernyCKHUH KIIamnaH;

7 — ApeHa)kHa IMCTepHA NaIKBa; 8 — MIAIrpiBay MajavBa; 9 — ronoBHMM ABUTYH; 10 — BiacTiiiHA

mucrepHa; 11 — minirpisay; 12 — manomertp; 13 — cenaparop; 14 — BUTpaTHa IIUCTEPHA;
15 — nepekauyBanbHMil Hacoc; 16 — Bicko3umeTp; 17 — Hacoc; 18 — perynoBanbHul KilanaH;
19 — natuuk piBHg; 20 — JaTYMK TemnepaTypH; 21 — KOHTpoJep piBHA NaJlMBa B LIUCTEPHI;
22 — 9aCTOTHO-PEryJIbOBaHUI TIPUBI]T

BucHoBok. byio po3risHyTO JAeKiibKa CIOCOOIB MOKpallleHHs cenapaiii BaKKOro
nanuBa, OyJI0O 3alpoONOHOBAaHO BCTAHOBJIEHHS YaCTOTHO-PETyJIbOBAaHUN MPUBOAY, SKUN
JIO3BOJIMTB: TOKPAIIMTH SKICTh cemapamii MNajJuBa; 3MEHIIMTH BUTPATy EJIEKTPOCHEPrii;
3MEHIIIMNTH BUTPATy NaJMBa; 3MEHIIUTH YTBOPEHHS BIJICTOI0 Y BUTPATHUX IMCTEPHAX, IO MOXKE
IPU3BECTH JI0 3HOCY Ta MOJIOMOK €JIEMEHTIB MaJMBHOI anapaTrypu i BUXOAY 3 Jlajy TOJOBHOTO Ta
JOTIOMIHHX JIBUTYHIB; IiIBUILIEHHS THYYKOCTI poOOTH cenapaTopiB Ha PI3HUX COPTax IajuBa;
Y4aCTOTHO-PETYJILOBAHUI MPHBII HAACTh MOXKIIUBICTh KEPYBAaTH IIBUAKICTIO JBUTYHA HACOCA, 11€
JTIO3BOJIUTH PETYJIIOBATH MIBUAKICTH TO/Ia4il BIAMOBIAHO 10 (PaKTUYHOTO HABAaHTAXKEHHS JIBUTYHA;
3MiHa BUTpaTH Yy BHUIMAJKy BHUKOpUCTaHHA cyqHoBoro asuryna MAN-B&W 6S80ME-C, mro
npaifoe Ha 75 % Bij cBOro HaBaHTaXEHHs, 301bITy€E (DEKTUBHICTH cemapairii.
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TPAHCHOPTI 1 TeXHONOTIi Ta o0nagHaHHA Juid iX oOciyroByBaHHs. 11-a MikHapoaHa HayKOBO-
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Mmatepianu XI MixH. HayK.-ipakT. KoH®. [3main, 3—4 rpyaus 2020 p.
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MOJAEPHI3ALIA 3ABOPTHUX TEIIJNIOOBMIHHHUX AITAPATIB

Mockanwk €. O.
Xepconcoka oepocasna mopcbka akaoemist
Hayxkosi kepignuxu — cm. gukiaoay kageopu excniyamayii CyOHOBUX eHepeemMUYHUX YCIMAHOBOK
Kasyn B. 1., cm. suxnaoay xagheopu excniyamayii cyOHOBUX eHEPeemUYHUX YCIMAHOBOK
Camynos A. 1.

Beryn. Bokc-kynepu, MO MarmOTh 3aXUCT BiJ OOpOCTaHHS, HAIIHHO 3a0e3MevyOTh
OXOJIOJDKECHHSI CYJHOBUX IHM3CIIbHUX JIBUTYHIB JUIS MIATPUMKH iX poOoTtu. be3 3axucry Bin
OOpOCTaHHSI BTPAdYa€TbCs €(EKTUBHICTh I1X OXOJOKEHHS TPOTATOM KOPOTKOTO dHacy.
30UTbIICHHS TEMIIEPATypy, HANIPUKIIAJ MOBITPs HAJIYBY, IPU3BOIUTH 10 301IbIICHHS BUTPATH
NaJIuBa.

3acmiueHHs (puc. la) yacTo MpHU3BOAUTH JI0 MMO3AITAHOBUX BHTPAT Yacy Ha OYMIICHHS i3
3aCTOCYBaHHAM BOJI0JIa3iB a00 HABITh JIOJaTKOBOTO JIOKYBAaHHS, TOKJIABIIM HABaHTA)KCHHS Ha
OO/DKET CyTHOIUIABHUX KOMITaHii.

Minni anomm (puc. 2) 1 CHUCTEMH XJIOpYBaHHS, sKi 3a0pyIHIOIOTH MOPCBKY BOIY
IIKi[UIMBUMH PEYOBHHAMHU, BCE III€ BUKOPHCTOBYIOTHCS B CUCTEMAX 3aXUCTy OOKC-KyJIepiB MPOTH
oOpocranHs. MifHI aHOH, SIKI BCTAHOBJIIOIOTHCS BCEpEAMHI OOKC-KyJepiB, CTAHOBJIATH 3HAYHUN
PU3MK KOpO3ii A MaTepially KIHICTOHHMX SIIMKIB, BUTOTOBJIEHHX 31 CTajl 3 MOraHuM abo
MIOITKOKEHUM TIOKPHTTSIM.

Bei i mpobnmemu MOXKHa YHHMKHYTH 32 paxXyHOK YCTAHOBKHM TEIUIOBOI CHUCTEMHU
aatoopoctandss TAS (Thermal Antifouling System) supoOHmiTBa Kommanii Heat Nord
(Himeuunna). 3aBnsku cucteMi TAS, B J10JaTKOBUX JOKYBaHHSX Ui OYHIIEHHS, a TaKOX
BUKOHAHHS POOIT 110 pEMOHTY 60KC -KyJIepiB OUTbIIIE HEMa€e HEOOXiTHOCTI (pHC. 16)

Hm

~

o
Pucynox 1 — Cran 3a00pTHHX TEIUIO0OOMIHHHX anapariB: @ — Micis OAHOTO POKY eKCIUTyaTarii
0e3 cucTeMu MPOTHIIT OOPOCTAHHIO; O — TICHA 22-X MICSIIB eKCIUTyaTallii 13 BCTAHOBJICHOIO
cuctemoro TAS

PucyHok 2 — YcTaHOBKa MiJTHUX CTPH)KHIB KaTOJTHOTO 3aXHMCTy 3a00pTHUX
TEIUIOOOMIHHHUX amapaTiB
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Kommnanis Heat Nord po3poOmma nBi pi3Hi cucremu TAS, 3a migTpumMku 3 OOKy
HaIlOHANBHUX 1 perioHanbHUX (3emii MeknenOypr-Ilepenns [lomepanisi) mporpaM po3BUTKY
HOBUX TexHoyorii. Ili TexHosorii, siki 3amaTeHTOBaHI B YChOMY CBiTi, HIBEIIOIOTH MOHTaX
MIJHUX aHOMIB 1 3aCTOCYBAaHHS HAJJIUILKOBUX XJIOPY. TakuM YMHOM, BOHHU CHPHUSIOTH 3aXUCTY
MOpCBKOTO cepenoBuiia. KpiM Toro, TpaHCIOPTHI KOMIaHii OTPUMYIOTh BUTO/Y BiJ 3HWKCHHS
eKCIUTyaTalliHUX BUTPAT 33 paXyHOK €KOHOMIl BUTPAT Ha MiJlb i XiMi4Hi pedoBuHH. [1-3]

OcHoBHa 4YacTuHa. bokc-Kyniep 3 iHTErpoBaHOK cucteMoro anTuoOpoctanus TAS [4]
NPU3HAYEHO I YCYHEHHs 4Yepenamok, Milid 1 IHIIMX OpraHi3MiB, IO BHKIUKAIOTh
oOpocTaHHs, 3a JONOMOIOI0 NOBTOpHOro mneperpiBy. Takuii 3ab6optHuii TA ckinagaerbcs 3
TpyOHOro myuka 9 3 TpyOkamu 20, siKi po3TallOBaHI B TaKOMY MOPAIKY, 1100 OTpuUMaTu
MpUHANMHI OJHY MaiKe KBaJpaTHy a0o Kpyrily ¢opMy po3TallyBaHHs TpyOOK B TPyOHIH JOIIII1
14 (puc. 3).
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Pucynok 3 — Bokc-kyrep i3 cHCTEMOIO Pucynoxk 4 — [puknan hopMmyBaHHS TPyOHOTO
MPOTHIIT 0OPOCTAaHHIO My4ka B TpyOHi# momiii 60Kc-KyepiB, 110

agarrroBano g cucteM TAS

B Takux Ookc-kyinepax cuUCTeMa MPOTHUIII OOPOCTAHHIO CKJIANAlOThCS 3 TaK 3BaHOI
cuctemu TAS 13, mo mae Kpyriay 4u KBajpaTHy (opMmy posTairyBaHHs TpyOoK B TpyOHii
nouri 14 (puc. 4), siki CKOMIIOHOBaHI TaKUM YMHOM, BHXiJIHI OTBOPH TpyO TermooOMinHuKa 20
3HAXOJATHCSA B MEPIIiii MOJIOBHUHI XOJOUIbHHUKA 1 BX1IHI OTBOPHU B TpyOKax TermnooomiHHuKa 20
— B pyriit. L{i gacTiHM TpyOOK MOCHTIIOBHO 3'€/IHAHI, B AKX OPTaHi30BaHO MapaieIbHUN IUKIIIB
OXOJIO/IKEHHS.

[puctpiii TAS 13 sBise cob00 MOBOPOTHHUHA MPHUCTPIH, IO Mae po3mwioBay 1, sKuit
MOKe obepTaTucs BcepenHI PO3MIIIOBAIbHOT Kamepu 21.

Omuu cermeHT 15, m0 CKiIagaeTbess 3 JACKUIBKOX TpyOok TeruiooOMiHHHMKa 20 Bif
TpyOHOro myuka 9 OyJe MOKPUTO TaKUM YMHOM, IO BOHU CTalOTh 3aKPUTI BiJ] HaIXOIKEHHS
OXOJIO/KYBAJIBHOT BOJIA. 3aKpUTI TPYOKH TeruiooOMiHHWKA 2(0) 3aXUIIAIOTHCS BiJl OOPOCTaHHS 3
00Ky MOPCHKOi BOJIM OKPEMHUM 30BHIIIHIM JDKEPEIOM HArpiToi BOJIM Mij 4ac abo 1mo3a Mpouecom
oxonopkeHHs. [lim wac oOepranHs mpuctporo 13, HOBHIT cerMeHT 15, M0 CKIamaeThcs 3
JEKITbKOX TPyOOK Ternooominauka 20, Oy/1e MOKpUTO.

Bokc-kyrepu 3 iHTETpOBaHOIO CUCTEMOKO 00pOCTaHHS (pHC. 5):

— MalTh 0COOJIMBY CTPYKTYpY MOBEPXHI, THM CaMHM Kpally Terjonepenady, a TaKoX
OUTBIIT BUCOKHI OTip 0OPOCTAHHIO;

— MaroTh 3 IHTETPOBaHy CHCTEMY aHTHOOPOCTaHHS, IO XapaKTePU3YETHCS HASBHICTIO
o0epTanpHOro mpucrtporo 6, mo € yactuHoro TAS-mpuctporo 13, skuil repmeTH3y€e BOIHUMN
MPOCTip BCepearHi KpUIIKkK 12 0Xoo1KyBayda Ha 30BHIIIHINA CTOPOHI,
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— MaroTh obeptasnibHuil TAS-nipuctpiit 13 y Boasniit kamepi 1 TAS-comuio 310pane Takum
YUHOM, 110 1OT0 KOHCTPYKIIis MOBTOPIOE hopMy OfHI€T a00 MEKITbKOX KPYTIUX CErMeHTiB 15;

— Ma€ J0JaTKOBHM MIAHOMHUN mpucTpiit 4, sikuii migHimae Bropy TAS-comno 1 mepen
BkItoueHHAM TAS-npuctpoto 13 1 omyckae ioro Ha TpyOHy perniTky 14 3HOBY micis oO6epTaHHS
TAS-mipuctporo 13. Iligiiomy, omyckanHs i npuTHcKyBaHHS TAS-mpucrororo 13 3 TpyOHOIO
PELIITKOI0 BHUKOHYETHCS 3a JIONMOMOror iHTerpoBaHoro B TAS-comno 1 TeneckomiuHOro
T1APaBIIYHOIO TOPIIHS;

— obeptn TAS-comna 1 TAS-pUCTpOIO PpEryirolTbCS CHEIiaJbHUM 3yO0uacTUM
MexaHi3MoM. O0epTaHHs MOXKe OyTH peali30BaHO 3a JI0MOMOTOI0 BUKOPUCTAHHSI IIOTOKY BOM;

— MOJXXJIMBE BCTaHOBJEHHsS JEKUIbKOX TAS-npuctpoiB 13, siki MOXyTb HPHUBOAUTUCH B
JIF0 BIAaCHUM a0o 3araibHUM IpuBoaoM 10, mo mpairroe okpemo abo ogHovyacHo. TAS-npuctpoi
BUTOTOBJICHO 31 ClIeLiaJIbHUX aHTU(DPHUKIIIHUX MaTepiaiiB;

— Ma€ IHTErpOBaHy CHUCTEMY KOHTPOJIO 1 YNpaBIIHHS, a TAaKOX KIHIEBUX CUCTEM, LIO
KOHTPOJIOIOTh JIOKAJIbHUM KOPOTKOCTPOKOBHUM IEperpiB 3AIHCHIOETBCA 1 KOHTPOJIOETHCS
ABTOMATHYHO;

— MOJKe MaTH IicTh ab6o Oinbiie okpemux TAS-npuctpois 13 nominaroTs B KOXXHINA abo
B KOXKHIM Ipyriil corutoBiii kamepi 21.

— TAS comuto 1 BuKoHaHe y BUTJISAI OTHOTO PajialibHOTO CerMeHTy 15.

Cuctrema TAS 0e3 mepemkoj 1HTErpYyETbCS B CHUCTEMY OXOJIO/KCHHSI TOJIOBHOI UM
JIOTIOMI>)KHOI €HEepreTUYHO1 YCTaHOBKU. ICHYIOTh BapiaHTH 13 BUBeIeHHIM (cuctema TAS) uu Ge3
BuBeACHHS 3a0opTHOro TA 3 ekcruryatanii (cuctrema 1TAS). Ilpu 3ynunenomy I'Jl oumctka
3a0optHOro TA HT-KkOHTYpy 3A1HCHIOETBCA 3a paXyHOK 30BHILIHIX JPKEpEN Teria, HallpUKIIaja
teria BT-koHTypy cucremu oxonomxeHHs /I, un npu npamorouomy I'JI, Ha cTOsIHIIL B IOPTY,
BUKOPHCTOBYIOUM jaonaTkoBuii 3aboptHuii TA (puc. 6) [6]. Cucrema TAS moctaBisieThes i3
JOJJATKOBAM OOJIAJIHAHHSM, SIKE€ B aBTOMAaTHYHOMY PEKHMi KOHTPOJIIOE MPOIEC MOadi rapsdoi
Boau (B miamaszoni 70...73 °C) mo TpyOHUX NHyuKiB OOKc-Kylepa. B 1aHOMy KOHKpETHOMY
BUTIAJIKY, IUTSI TOTO, MO0 YHHKHYTH JTOJATKOBHX BHTpAT HAa BCTAHOBIICHHS OpPHTIHAIBHHUX
3a0opTHUX TA, KOMIIaHis MOCTaBIsE TOJATKOBI KOMIUIEKTH, 110 JIETKO MOHTYIOTHCSI B 1CHYIOUI
CUCTEMH 0XO0JIO/pKeHHs. Ha puc. 6 mpeacTaBieHo Takuid BapiaHT, 10 JOJATKOBO Ma€e MPUCTPIil 13
MIOBOPOTHOIO 3aCIIHKOIO 1, 110 mepes MpoBeIeHHSIM MPOLEIYPH OUYMIIEHHS MEepPeKpUBaE BUXIJ
raps90i BOJH Yyepe3 OTBOPU Y KIHTCTOHHOMY SIIIIUKY .

Pucynok 5 — bokc-kynep 13 cucremoro mpotuii oopocranHio TAS: 1 — 3acniHka;
2 — TpyOHU My4oK 3 — cepBONPUBIL;; 4 — MPOKIAIKU; 5 — KPHUILKA;
6 — kIanaHu eJIeKTPOMarHiTHi; 7 — ¢iaHens; 8, 9 — 6onru
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Pucynox 6 — Bapiant MojepHi3alii cucTeMH 0X0JI0JKEeHHS,
npornoHoBaHuil komnaxiero Heat Nord

Ile nae MOXJIMBICTh KOHTPOJIOBATH Ipoliec HarpiBy TpyOok TA 1 yHHUKHYTH 3HaYHHX
TEPMIYHUX HanpyxeHb. llojaua BoAM JAHUCTAHIINHO KOHTPOJIIOETHCA 32  JIOIIOMOTOIO
€JIGKTPOMArHiTHUX KJamaHiB 6, a TeMmepaTrypa — 3a paxyHOK J0JaTKOBO BcraHoBieHoro TPB
[7].

BuchoBku. MoaepHnizoBani cxemu kKoHTypiB BT 1 HT npencrasneno Ha puc. 7 1 8. B
SKOCTI JpKkepena Teruia Bukopucraemo TA monymo migirpisy I'JI 8 (puc. 8). Temonociii B
cuctemi TAS mupkymtoe 3a gonomororw Hacocy 1 (HT-kouTyp) i1 *kuBunbpHOrO Hacocy 2 (BT-
KOHTYp). Mg 311CHEHHS MOXJIMBOCTI OuulleHHs Ookc-kynepiB BT-koHTypy B cucrtemy
BcraHoBiIeHO TA 11 cuctemu TAS.

el

Pucynok 7 — BT-KOHTYyp cucTeMH OXOJOIKEHHS: 1 — [IUcTepHa 0X0JIOIKYBaJIbHOI BOJIH;
2 — HacoC 3aNIOBHEHHS CUCTEMU 0X0JoKeHHS; 3 — Hacoc BT-koutypy I'/l; 4 — po3muproBaibHa
nucrepHa BT-koutypy; 5 — I'/l; 6 — onpicHioBau; 7 — 6okc-kynep BT-kouTypy; 8 — Moaysb
nigirpiBy I'l; 9 — Hacoc Moxynst minirpiBy; 10 — uupkyssimiiinuii Hacoc BT-koHTYypy
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Pucynok 8 — HT-kouTtyp cuctemu oxomnoxeHHs; 1 — Hacoc cuctemu TAS;
2 — nacoc mupkysuiitnuii HT-kontypy; 3 — I'/l; 4 — po3muproBanbha nucrepia HT-koutypys;
5 —TA macna I'l; 6 — TA macna peaykropa; 7 — TA macna I'PK; 8 — TA nonmatkoBwii;
9 — enexrpomariTtHi kianany; 10 — He3BopoTHI knananu; 11 — 6okc-kynepu HT-kouTypy;
12 — TA cucremu TAS
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PEECTPALIA TA KOHTPOJIIO TUCKY B IWITHAPAX CYIHOBOI'O
ABUI'YHA 3A JOIIOMOTI'OIO OIITOBOJTOKOHHOI'O JATYUNKA

Pomanenxo P. M., Ilanapin P. P.
Xepconcvka oepaicasHa MopcoKa akademis
Hayxkosi kepignuxu — K.m.H., ooyenm, 3a8idysau Kagheopu excniyamayii cyOHOBUX
enepeemuynux ycmanosok Casuyk B. I1., k.m.H., doyenm kagedpu excniyamayii CyOHOBUX
eHepeemuuHux ycmanoeox 3inuenxo /J. O.

Beryn. V 3B’3Ky 31 3pocTaloyuM iHTEpecoM 10 €(PEeKTHBHOCTI Ta O€3MEKH MOPCHKHX
TPAaHCIOPTHUX 3acO0IB y Cy4YacHOMY CBITI BHHHUKAE TOTpeda y BIOCKOHAJICHHI CHCTEM
MOHITOPUHTY 1 KOHTPOJIO BHYTPILIHIX MapaMmeTpiB CyIHOBHX JABUIYHIB. OJHHM 13 KIIOYOBUX
napameTpiB, KUl NOTpedye MOCTIMHOTO KOHTPOJIO, € TUCK Yy LWIIHApPaX CyJHOBOI'O JBUTYHA.
Henocrartniit a60 HaAMIpHUI THUCK MOXe MPU3BECTH A0 CEPHO3HUX aBapiil Ta 30UTKIB. Y LbOMY
KOHTEKCTI BUHUKA€ HEOOXIHICTh Y BIOCKOHAJIICHHI CUCTEM peeCTpallli Ta KOHTPOJIIO THUCKY, SKa
3a0e3MeunTh TOYHE 1 HaJiliHe CIOCTEpeXEeHHs 3a mapameTpamMu poOOTH LMJIIHAPIB CyIHOBUX
npuryHis [1-3].

OcHoBHA 4yacTHHA. Y POOOTI PO3IJSIHYTO METOJA pPEeCTpalii Ta KOHTPOJK THUCKY B
[MWIIHApPaX CYIHOBOTO JIBUTYHAa 3a JOMOMOTOK ONTOBOJIOKOHHOTO JAaTYMKAa, BHKOPHCTAHHS
SKOTO JI03BOJISIE 3a0€3MEeUUTH BUCOKY TOYHICTb BUMIPIOBAHHS THUCKY, @ TaKOXX MiHIMI3yBaTH
MOXJIMBICTh BUHUKHEHHS HECIPABHOCTEH MMiJ 4Yac eKcruryaramii. Takuil miaxilx mMae BeTUKUM
noTeHIian y 3abe3nedyeHHl Oe3neku Ta ePEeKTHBHOCTI CYJHOBHUX JIBUTYHIB, IO JO3BOJHTH
MIJBUIIUTH iX HAIIHHICT Ta MPOJYKTUBHICTb.

OCOOMUBICTIO JAAaTYMKIB JAHOTO TUIYy € T€, IO B SIKOCTI BUIIPOMiHIOBada, ONTHYHOTO
npuiiMaya ¥ miAcuiIOBaya B HHMX BUKOPHMCTaHI HAaIiBIIPOBIJIHUKOBI e€JeMEeHTH. B  skocti
NPOTOTUIY HAMHU PO3IIIIHYTO KOHCTPYKIIiFO ONTOBOJIOKOHHOTO Aatunka [4] (puc. 1).

Jiga  crabumizaiii TeMmmepaTypHOrO pexHMy JaTdydhka, y #oro KOHCTpyKuii Oyina
nepeadadeHa NOpOKHUHA JIIsl HUPKYJIALIT 0XO0JIOKYBaHOT BOJIH.

JUis nochikeHHs BIUIMBY TEMIIEpaTypd Ha BUXIJHI XapaKTePUCTHKU JaTdyhka OyB
CTBOPEHUH CTEHJ, y SIKOMY uepe3 KOpIyC JaTdyuKa IUPKYyJIIoBaja BoJa, TeMIepaTypa sKoi
MiATPUMYBaIacs 3a JOMOMOTOIO €JIEKTPUYHOTO IMiIIrPiBHUKA, 3A)KUBJICHOTO Yepe3 TepMoperne. Y
SKOCTI YyTJIMBOTO €JIEMEHTa TepMOpeJie BUKOPUCTOBYBABCS KOHTAKTHUH TepMomeTp. PryTHa
KoJi0a TepMoMeTpa 0OMHUBaIacs MOTOKOM PiUHH, IO 3JIMBAETHCS 3 KOPITYCY JIaTIHKA.

Taxkum yMHOM, ya70Cs 3BECTH JJO MIHIMYMY NTOXHUOKH, ITOB’3aHi 3 TEIUIOBUMH BTpaTaMu
B kaHayi. CaMm naT4uk OyB YCTAaHOBJIEHHWH Ha T1ApPaBIIYHUNA MPECOBUN MPUCTPIN, IO JO3BOJISE
3MIHIOBaTH THCK Ha pmiapparmy B miamazoni 0..12 MIlla. 3aransHuii 00’eM BoAM B
IUPKyIAiliHiii cuctemi cramoBuB 1 am°. llupkynsmis 3abesmedyBanacss eNeKTPHUHHM
pasiagbHO-0CHOBMM BilIeHTpoBMM HacocoM. LIIBuKicTh HupKysiii cranosuna 0,5 amM%/xB.

JlJi KO’)KHOTO TEMIEpaTypHOro Jlana3oHy OTPUMAaHO II'SITh 3HAY€Hb THCKY B IHTEpBall
0..12 MIla 3 xpoxkom 1 MIla. Ilicns ueproBoro MmiJBUIIEHHS TEMIIEPaTypud BUTPHUMYBABCS
iHTepBa yacy He MeHm 20 XB AJs BUPIBHIOBaHHS TEMIIEpPATyp B €JIEMEHTaX KOHCTPYKIIii
JaTyuKa.

VY gxocTi BUXITHOrO mapaMmerpa (ikcyBajlacsi Halpyra Ha IMiJCHJIIOBadl CHUTHaIy
BOYIOBAaHOTO B KOPITyC JaTyhKa. Pe3ynbraTi JOCTiKeHHs IPeCTaBjeHl Ha puc. 2.

BcranoBneno, mo npu miABUINEHHI TemnepaTypu natuumka noHana 303 K BinOyBaerscs
3HIDKEHHSI Or0 YyTJIMBOCTI B 00NAcTi HU3BKUX THUCKIB. B iHTepBami temmepatyp 323...333 K
JaTYMK MPAKTUYHO HE pearye Ha 3MiHM TUCKY B iHTepBai 0...2 MIla. B inmmx aianma3oHax 3miHa
BUXIIHOTO CHUTHAJy MpPaKTUYHO JiHidHA Temmepatypi o 323 K. SIkmio iHTepec mpeicTaBisie
Jiara3oH BUCOKUX THCKIB, OB’ SI3aHUX 3 KIHIIEM CTUCKY W 3TOPSHHSM MMaJliBa, TUCKY B Jlana3oHi
temmneparyp 303...328 K minkom MOXyTh OyTH meperniueHi uepe3 TeMnepaTypHi KoeQilieHTu.

[Ipu migBumenHi temrepatypu mnonan 333 K 3HauHO mMajgae 4YyTIWMBICTH JaT4YMKa B
obmacti BHCOKMX THCKIB Bix 4,0...12,0 MIla, a TakoX CKOpOUYY€EThCS aMIUIITyJa BHXI1THOTO
CHUTHAITy.
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A

Pucynok 1 — OnToBOJIOKOHHUH HaTYMK TUCKY: 1 — mTynep; 2 — raiika; 3, 10 — maiiba;
4 — xopnyc; 5 — TpyOKH; 6 — ONTOBOJIOKHO; 7 — 000Ma; 8§ — KpHIllKa Kopirycy; 9 — miadparma
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Pucynok 2 — TapyBaiibHi KpUBI 3aJ1€KHOCTI BUX1JHOT HANPYTH JaTylKa Bijg HOro
TEMIIEPaTyPHOTO PEKUMY POOOTH

BucHoBku. Y po0OTi pO3MNISIHYTO €Ki aCMEKTH CHUCTEM MOHITOPHHIY Ta KOHTPOJIIO
BHYTPILIHIX MapaMeTPiB CYAHOBUX JABHUIYHIB 3 (DOKyCOM Ha KOHTpPOJII THCKY y IMJIIHIpPax 3a
JIOTIOMOT'OF0 ONTOBOJIOKOHHUX JAaTYHKIB.

[IpoBeneHo JOCHIKEHHS BIUIMBY TEMIIEpaTypd Ha XapaKTEepPUCTUKH JaTyuKa,
HiATBEP/XKYIOUM HOro BHCOKY YYTJIMBICTH Ta CTaOUIBHICTH Y LIMPOKOMY Jiala3oHi TUCKY Ta
TeMriepatyp. byno mokaszaHo, 1o Tpu MiABHINEHHI TemrepaTypu moHaa 333 K 3HmKyeThcs
YyTIUBICTh JaT4yWka B oOnacTi BHCOKMX TuCKIB 4,0..12,0 MIla, a TakoX CKOpPOUYYy€ThCS
aMIUTITy/1a BUXITHOTO cuTHaMYy. J[0J1laTKOBO, BCTAHOBJIEHO, IO TEMIEPATyPHUI KOE(IIIEHT Mae
BaXJIMBE 3HAYCHHS NPU BU3HAYEHHI TOYHOCTI BUMIPIOBAHHS THCKY, OCOOJMBO Yy KPUTHYHHUX
yMoOBax poOOTH ABUTYHA.

Pe3ynbraTi TOCTIKEHHS CBITYaTh MPO BAXKIUBICTh BIOCKOHAJIEHHS CHCTEM KOHTPOJIIO
Ta MOHITOPUHTY THUCKY Y IIJIIHJIpPaX CyJHOBHX JIBUTYHIB 3 METOIO MiABUIIICHHS 1X HAIIMHOCTI Ta
€(EeKTUBHOCTI pOOOTH.
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MIJIBUILEHHS 3HOCOCTIMKOCTI UMJIHAPOBOI BTYJIKH

Cepenko €. O.
Xepconcoka oepocasna mopcbka akaoemist
Hayxosuui xepienux — Camapin O. €.,
K.M.H., 00YyeHm, XepCoOHCbKA 0epHCABHA MOPCbKA AKAOEeMis,
Kagedpa excniyamayii CyOHOBUX eHepPeemUYHUX YCIMAHOB0K

Beryn. 3 ycix BHyTpIlIHIX BTpaT JABUTYHA OUIbLIYy 4YacTHHY CTAHOBJISATh BTPATU
NOTYXHOCTI Ha mogonaHHs cull TepTs B LI — Bonu ctanoBnsats 48...53 % [1, 2], xo4a B 1eskux
poboTax HaBonAThcs 3HadeHHs 10 70 % [3]. Buisomy, BHYTpilIHI BTpaTH, IO BUPAKAIOTHCA
mexaniunuM KKJI, B nBuryHax 3Haxonatbcs B aiamaszoni Bix 20 % g0 25 % [4] Big 3HaueHHS
IHAMKATOPHOI MOTYXHOCTI JABUryHa (0e3HaanyBHUX 1 HaanyBHHX). [Ipu npomy, B JIBHUryHax
OPOBIAHUX 3apyOLKHMX BHMPOOHMKIB 1€l MOKa3sHUK 3HaXoauTbcsd Ha piBHI 15 %. OpHak,
HEOOX1/IHO BpaxoOBYBaTH, L0 MOTY)KHICTb 3apyOlXHHUX JABUTYHIB, peKJaMOBaHa BUPOOHUKaMHU,
HaBOJUTHCs BiAnoBiAHO 10 ISO, TOOTO BOHA HE BpaxoBYy€ BUTPATH IOTY)KHOCTI Ha HPUBIJ
JOTIOMDKHHX 1 HABICHMX arperaTiB 1 MEXaHi3MiB, IO JIa€ TMPUPICT TOTYXKHOCTI HA 5...9 %, a 1e
nepeBuilye (aKTU4YHYy TPHUBAIY HOTYXKHICTh BHUKOPUCTOBYBaHY CIIO)KMBAa4eM 1 B MIJCYMKY
BUXOJSTh 3aHMKEHI 3HAUEHHS IOKa3HUKIB BHYTPIIIHIX BTpaT JABUTyHA. TakuM YHHOM,
3menmeHHs cui Tepts B LI i migBuieHHs ii TOBroBIYHOCTI € aKTyaJIbHOK MPOOIEMOIO.

BujineHHsi HeBHpIlIEHUX PaHille YaCTHH 3arajJbHOI IPodJeMu

VY cy4yacHuX CyTHOBHUX MOPLIHEBUX JIBUT'YHIB BHYTPIIIHBOI'O 3TOPSIHHS, 110 MPAIIOIOTh HA
KJIACMYHUX HA(TOBHX IMajuBaxX, BCl poOoYl mpouecu A00pe BiAnpaiboBaHI 1 B KOPOTKO- 1
CepeAHbOCTPOKOBIM IEPCIEKTHBI MOABAa SKUXOCh TEXHIYHMX 1HHOBALIMHUX pillleHb He
OUIKY€THCS B LIbOMY HamnpsMKy. [IponoHoBaH1 Ha MOTOYHMI JI€Hb PO3POOKU BUEHHMX B 00JIACTI
KoMOiHOBaHOTO cyMmimoyTBopeHHs [1, 2] a6o HCCI-niporecis [3, 4] He 3a1ikaBuiId BUPOOHUKIB
nBuryHiB. Lls cuTyais, mBHaLIe 3a Bce, MOB'A3aHa 3 HU3bKOIO MOIH()OPMOBAHICTIO B HAMPSMKY
HOBOI SIKOCTiI CYMIIIIOyTBOPEHHS, a IIBHIIIE 32 BCE 1€ MOB'SI3aHO 3 YCTAJICHOIO 1HEPIIHHICTIO 1
HU3BKUMH MOJKJIMBOCTSIMU JIJISl 1HBECTHIIM TIPOMHUCIOBOCTI. Y Je-SIKWX BHUIIQJKaX 3acTapijia
TEXHOJIOTiYHA 0a3a HE Ja€ MOMJIMBOCTI 3a0€3MeYuTH HEOOXiIHY TOYHICTh (POpMH, PO3MIpIB,
SKOCTI TIOBEPXHEBOIO IIapy JeTajiell 1 B3aEMHOI'O pO3TallyBaHHS MOBEPXOHb, L0 B MiJACYMKY
TSATHE 32 COOOI0 30UIBIIEHHS BTPAT MOTYXHOCTI [T OJOJAHHS CHJI TEPTS B CIIONYUYCHHSX.

Meta Ta 3a1a4i npoBeeHHs JOCTIIKEHb

3ampononyBaTi Takuih Meton oOpoOku neraneit LI, skuit Hamae moBepxHI TPOHKa
MOPITHS 1 JI3epKaja BTYJKW IIWUTIHIpA MEBHI BIACTHUBOCTI, TaKi SK ITiJIBUIIEHA MACIOEMHICTD,
CKOpPOYEHHS 1 3MILHEHHS IUIOII KOHTAKTy TEPTbOBUX POOOUUX MTOBEPXOHb.

Pilnennst nocraBjeHoi 3axaui

Meton ¢GopMyBaHHA pEryJSIPHOTO MIKpOpenbedy Ha CIHOJYYEHHMX IOBEPXHIX
IMJTIHAPOTIOPIITHEBOT TPy CIPSIMOBAaHHMI Ha CTBOPEHHS HA CIIOJyYEHHX TOBEPXHSIX JAeTajiel
CHELIaJIbHOI0 TEKCTYPHOIO penibedy, sIKUM Haslae MOBEpXHI TPOHKA MOPILIHS 1 A3epKajia BTYJIKU
IWTIHIpA TIEBHI BIACTHBOCTI, TakKi SK ITJIBUIIEHA MACIOEMHICTh, CKOPOUYEHHS 1 3MIITHEHHS
IJIONII KOHTAKTy TEPThOBUX pPOOOUYMX TOBEpXOHb. [IpmaOaHi HOBI KOPHCHI BJIAaCTHUBOCTI B
pe3ynbTati 00poOKHM JeTani MeTronamMu BiOpoHaKaTyBaHHS 1 BIOpOppO3KaTyBaHHS JIO3BOJISIOTH
3MEHIIMTH CWIM OIOpY pPyXy JeTajed IMIIHAPOINOPIIHEBOI I'pyNH 1 3BECTH O MIHIMyMYy
MeXaHi4HI BTpaTH IBUTYHA Ha TepTs. KpiM 1poro mie i 30UIbIIyEThCS 3HOCOCTIHKICTD JIeTaneit
JIBUTYHA 1 CKOPOUYYETHCS Yac MPUPOOITKY JETaIeH B mepioj] OOKaTKU ABUTYHA [3].

Cneyianvhi 6uou pecyisapHux mikpopenveghise. 3 TOUKH 30py ITiIBHIECHHS SKICHOTO PiBHS
CYIHOBHUX JHM3€TiB BEJIbMM PpAL[IOHAIBHUM MPEACTABISAETHCA HANPSIMOK  IOJIMIIEHHS
eKCIUTyaTalliiHIX MOKAa3HHKIB, 0 0a3yeThcs Ha BIPOBAKEHHI Y BUPOOHHIITBO CEpiiHMX abo
MOJIEpHI30BaHUX JBUTYHIB BIIOMUX a00 HOBUX TE€XHIUYHHUX pilleHb. Ko)kHe Take pillIeHHS MOXe
JABaTH HEBEIMKUH KUTPKICHUM TPUPICT eKCIUTyaTallifiHUX I[IOKa3HWKIiB, aje Oyaydd
3aCTOCOBAaHMMHU B CYKYIHOCTI, B CHJIy NPHUHIUITY CyHNEepHo3HLlii, BOHU MOXYThb JaTH BiI4yTHHH
e(exT.
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uuoicenns empam nomyosicnocmi Ha nodonanns cun mepms. OCHOBHUM (aKTOPOM ISt
MOJIMIIEHHS] TOKa3HMKIB eKCIUTyaTallli MOPIIHEBUX JBUIYHIB BHYTPIIIHBOTO 3TOPSIHHA €
3HWKEHHSI BTPAT MOTY>KHOCTI HA TOJOJIAHHS B HWJIIHIPOMOPIIHEBIH TPyl CHII TEpTA. 3 TOYKU
30py TEXHOJIOTii, HAWOUIBII MPOCTUM BapiaHTOM € JOCUThH BiOMHUN MeTon (OpMyBaHHA Ha
J3epKai MIIHAPA PEeTyIsIpHOro Mikpopensedy [11].

3riiHo 3 BIAOMUMH peKOMeHJalisiMu [1] ans 3acTocyBaHHA B TEXHOJIOTIT PEMOHTY
JU3e1B MeTo1y BiOpaliiiHoro o0poOku HeoOX1JHO MAaTH HA MIANPUEMCTBI TOKapHI BepcTatu. Y
LIbOMY BUIAJKy HEMa€ HEOOXIJHOCTI 3aKyMiBJIl CIELiaJbHUX BEPCTaTiB AJIs BIPOBAKCHHS
IBOTO METOJY B BHPOOHHITBO. Lle M03BOJsE mocATaT 3HaYEHb BCIiX MapamMeTpiB PeryssipHOTO
MiKpopenbedy 3 MIUPOKHM [iama30HOM pETyJIOBaHHS, BapilOOYM YacTOTOK OOepTaHHS
MIMTAHAETS 1 IIBUAKOCTSIMHE ITO1a4.

3 MeTOI BCTaHOBJEHHS Ha IUJIaHIIAi0l TOKApHOro BepcTara IMIIHAPOBHUX BTYIIOK,
MIPOMOHYEThCS [2] BCTAaHOBUTH CIELlajbHE MPUCTOCYBaHHS, BHUKOPUCTOBYIOUM MILHY
KOHCTPYKIIIIO 3 pedpaMu KOPCTKOCTI, SIKa JIO3BOJIMTH BUKIIOYUTH BCi MOXIUBI Aedopmariii
IUJIIHAPOBOI BTYJIKH MPU BIUIMBI Ha HET CUJI, IO CTBOPIOIOTHCS IIPH BiOpopo3kaTyBaHHi. Ha puc.
2.7 mpezacTaBieHa CXxeMa KOHCTPYKIIii 3a3HAYEHOr0 MPHUCTOCYBAHHS, 1O JI03BOJISIE BCTAHOBUTHU
LWTIHPOB1 BTYJIKU AM3€IIIB Ha IUIaHIIAa01 TOKapHO-TBUHTOPI3HOTO BEpcTaTa.

VY 3B'SI3Ky 3 TUM, L0 LWIIHIAPOBI BTYJIKH BHUPOOJSIOTHCA PI3HUX THUIIOPO3MIpIB, TO
3a3BUYaii, 31 30UIbIIEHHSM J1aMeTpa BTYJIKU 30UIbLIY€EThCS 1 ii JOBXKMHA. TOMY MpPUCTOCYBaHHS
Mae Taki rabapuTHI po3Mipu 1 Ma€ YHIBEpPCaJIbHY CUCTEMY 3aTHUCKY, 1100 MpUiMaTy LUIIHIPOBI
BTYJIKH pI3HUX AiaMmeTpiB Big 145 10 350 mm.

[TpencraBnena Ha puc. 1 KOHCTPYKLIs NPUCTOCYBaHHS Mae pedpa KOPCTKOCTI MO CBOIK
OKPY’KHOCTI, 110 3a0e3Mmevye 3arajibHy >KOPCTKICTh KOHCTPYKIIIT BIIOMY Pa3oM 13 3aKpIMJICHOIO

B Hill HIWJIIHIPOBOIO BTYJIKOIO.
‘ M

Pucynok 1 — CxemMa KOHCTPYKIIii IPUCTOCYBAHHS JJISI yCTAHOBKH
TIHAPOBOI BTYJIKU ITPH BIOPO3KaTyBaHHI

)

Kpim 115010, IpUCTOCYBaHHSI OCHAII[EHE CAMOIICHTPYBAJILHUMI 3aTHCKHHM MEXaHi3MOM,
KU CKJIAZIA€ThCS 3 PYXOMMX IUIAHOK, NPU3HAYEHUX AJIS 3aKpIIUICHHS LWIIHIPOBOI BTYJKHU B
HpoMy. [Ipu onHOUACHIH MOaYi i TUCKOM TiporuiacTy [1] B MOpoKHUHY HaJl TUIAHKAMH, BOHH
MIOYMHAIOTh BUCYBATUCS 31 CBOIX IOCAJKOBUX MICIb 1 3/1aBIIOBaTH MOBEPXHIO LMJIIHIPOBOI
BTYJIKU, EHTPYIOYH ii.

Jlis mepenadi riipaBiivyHOTrO 3yCHIUIS PyXOMHUM IUTaHKaM BUKOPUCTOBYETHCS TiIPOILIACT
mapku CM [4]. Lle#t rigporutact Mae BUCOKY B's3KicTh 1 Tomy B 3a3op 0,03 MM BiH modwHae
npocouyBatucs mix Tuckom 30 MIla. Ile o3Hauae, M0 Mpu AKICHINA MIATOHII PYXOMHX IJIAHOK
M0 TOCAJKOBUX MICISIX B KOpPIIyCi TPUCTOCYBaHHS, HE Oyle TMOTpiOHO JOAATKOBUX
VIIUTBHIOBAYIB JIeTalled — TiAporiacT He TmpocouyuThes. Ilicms 3aBeprieHHsS 00poOKH
WITIHPOBOI BTYJIKH 1 ii BHJIyYEHHS 3 MPHUCTOCYBAHHS, PYXJIMBI TUIAHKH BUTATYIOTHCS 3 CBOIX
MOCAIKOBHUX MiCllb, & 3aJIMILIKHU T1IPOIUIACTy BUMHBAIOTHCSA PO3ZYMHHUKOM.

BusHaymuBImmch 3 6a30BUM NMPHCTOCYBAHHIM, OCTAaHHIM 3aJIMINAE€THCS BUOPATH OCHOBHUH
IHCTPYMEHT i1 HaHECeHHs Mikpopenbedy — BiOporonoBku. BiOporonoBka — 1ie mpucTpiid, 3a
JIOTIOMOTOFO SIKOTO HAHOCSTh PETYIISIPHAN MIKpopenbed METOAOM BiOpaIiifHOTO PO3KOYYBaHHSI.
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HamamroByroun mepepaxoBaHi MapaMeTpud CIIUIBHO 3 TapaMeTpamMH TOKapHO-
IBUHTOPI3HOTO BEPCTaTa, CTA€E MOXKIMBUM HaHECEHHs Ha poOoul MOBEPXHI LUIIHAPOBUX BTYJIOK
PI3HOMAaHITHOTO PETYJISIPHOTO MiKpOpenbe]y B 3aJIC)KHOCTI BiJl IX pO3MipiB i yMOB eKCIUTyaTarlii.

BiGporosioBka, HajiamroBaHa Ha 3a3Hau€HI BUIIE MapaMeTpH, NMPUBOJUTHCA B PyX 3a
JOTIOMOTOI0 TIPUBOAY, SIKMM OyBae pi3HUX BHIIB. [CHYIOTh €NEKTpWUYHI, TiJpaBiIivyHi,
NHEBMAaTU4HI NpuBoaAUd. CaMUM HaAiHHUM 1 MPOCTUM € €JIEKTPUYHUN NPUBiA, IIO Mpaloe 3a
JOTIOMOTOK0  €JIeKTpOABUTYHA.J[711  BUKOHaHHs  BIOpalifHOrO  PO3KOYYBaHHS  MOJKHA
BUKOPUCTOBYBATH YHIBEPCATILHUNA NPUCTPIH, 300paxeHuit Ha puc. 2 [3].

[lepeBaramMu yHIBEpCaJbHOTO MPUCTPOIO € MPOCTOTA, HAAIMHICTH 1 JOCUTH HEBHUCOKA
BapTicTh. CepiliHa BIOpOrosoBKa Moxe 00poOIsATH BHYTPIIIHI HWIIHIPOBI MOBEPXHI, 1110 MAIOTh
niametp Big S0 MM 1 OiabIre, 1 Ha MOUHY A0 125 M.

OnHak BMHMKAe mpoOiiema, Tak K JOBXHMHA LWIIHIAPOBUX BTYJIOK B 3aJI€KHOCTI BiJ
HNOTYXHOCTI nu3enss Moxe pocsratd a0 500 mMM. Tomy HeoOxigHO 3abe3neuyuTd TIUOHHY
00poOKH JaHO0 BiIOPOTOIOBKOIO 301IbIIIEHHSM JOBKUHU IITOKA 10 S00 MM [4].

T
|
+! _ <+ |+
| .
[
I
 IEE— |
- + |+
1. 2 3 4 L]

5

Pucynok 2 — YHiBepcallbHUI NIPUCTPIH U1 PO3KOUYBAHHS LIMITIHIPOBUX BTYJIOK:
1 — BiporosioBKa; 2 — MTOK BIOPOTOJIOBKH; 3 — MPYKUHA; 4 — yTpUMyBay; 5 — €JIEKTPOABUTYH

[MpuknaBmm 70 0OpoOIIOBAHOI MOBEPXHI  IMJIIHAPOBOT  BTYJKH 3ycwmist N
(mepopMyrounii eneMEHT) OTPUMAEMO BIAXHWJICHHS INTOKA B CHJy NPYXKHOTO BiDKMMaHHS
BIOpOTOJIOBKH 1 B pe3yNbTaTi 3'ABUTHCS MPOTHH INTOKA IO OCi, IO MPU3BEIE 10 3MEHIICHHS
TTUOMHM  BTUCKYBaHHA Je(OpMYyIOYOro eNneMeHTa, a B TOAAIBIIOMY BHUKPHUBJICHHS
OPSMOJIIHIAHOCTI HAINpaBIIIOYOTO IITOKA BIOPOroJOBKH. Y Tabm. | HaBeAGHO 3alleXKHICTh
MPOTHHY IIITOKA BijJ HOTO pajaiyca.

Tabmuns 1 — 3aekHICTh IPOTUHY MITOKA BT HOTO pajiycy

Paniyc mtoka R, Mmm Crpina nporuny mroka f, Mmm
10 23,7
20 1,48
30 0,29
40 0,09

3 tabn. 1 BUAHO, 1O 31 30UIBIICHHAM pajiyca, Oyne 30UIbIIyBaTHCS 1 JlaMeTp IITOKa, TOMY
HEOOXIJTHO 3a0e3MeUnuTH MOXJIIMBICTH OOpPOOKHM BIOPOTOJIOBKOIO BHYTPIIIHBOT MOBEPXHIi
LWIIHJIPOBOI BTYJIKH 0Oe3 mepemko]. B iHImoMy BUNAAKy IITOK 3 A€POPMYIOUHMM €JIEeMEHTOM
(KyJBKOBOIO T'OJIOBKOIO) MPOCTO HE MOMICTHTHCS B MOPOKHUHY LMIIHAPOBOI BTYJIKH, IO Ma€
niameTtp MeHuie HiK 100 MMm. V 3B'3Ky 3 MM ONTUMaJbHUM pajiycoM mpu IoBxHHI 500 MM,
oyne R =30 mm (D = 60 Mmm), npu 1Mx 3HAYEHHSIX IPOTHH TOKa ctaHoBUTHME 0,29 MM [3].

Ha puc. 3 npuBeneHa cxema, To SKiid pO3MOAUIIOTECS pPebe(H MOBEPXHEBOTO IIAPY
«J13epKajiay IWIIHIpa B 3aJ€KHOCTI Bl YMOB TEpPTS Ha KOXHIM AUIBHHUI PyXy MOPIIHEBOT

rpynu [3].
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Pucynok 3 — 3011 00pOOKHM LMIIIHAPOBOI BTYJIKH: 30Ha A — 11€ IJIOLIA MOBEPXHI BiJ] Kparo
BTYJIKH JIO TIEPILIOTO MOPIITHEBOTO KUIBI, IPH [[OMY ITOPIICHb 3HAXOAUTHCS Y BEPXHIH MEPTBil
TOYIli; 30Ha B — muromia moBepxHi BiJl HEPIIOTo MOPLUIHEBOTO KUIbL PU 3HAXOKEHHI HOPILHS Y
BEPXHIA MEPTBIii TOUIIl O OCTAHHBOI'O MOPIIHEBOIO KUIbLS, IPU IbOMY HMOPIIEHb 3HAXOAUTHCS

B HIDKHIN MepTBiif Touli; 30Ha C — mIoma moBepxHi BiJl OCTAHHBOT'O MOPLUIHEBOTO KUIbLS 10
Kparo TPOHKa, IPU [bOMY MOPUIEHb 3HAXOAUTHCS B HUKHIN MEPTBIN TOYII

Ilepenbavaerbcs, MmO B 30HI A IMJIIHAPOBOI BTYJIKM OyAe OOCATHYTO MiHIMallbHE
3HAYEHHS MapaMeTpiB WOPCTKOCTI Ra 3 ycix MoxknuBux. Lle He0OXiaHO 115 TOro, 100 Macjo He
YTPUMYBAJIOCS Ha JaHii AUISHII 1 He IPUTopaio, y 3B'sI3Ky 3 TUM, IO AJIS L€l 30HU XapaKTepHi
BUCOKI TemmepaTrypa 1 TuCK. IIponmoHOBaHMNI TEXHOJNOTIYHMII MeTox — 1€ ajMasHe
BUTJIA/IKYBaHHS.

3oHa B, posninena Ha uBepTi cBoei miomi. Bix cepenunu 30oHu B Bropy i BHU3,
MIPOIIOHY€ETHCSI HAHOCUTHU OLIbIN APIOHUN BUA PEryJIipPHOTO MIKpopenbedy Marouyu Ha yBasi Te,
[0 B L1 00JIacTi MOPIIEHb CTBOPIOE MAKCUMAJIbHUNM THUCK Ha CTIHKM LMJIHAPOBOI BTYJIKHU 1
HIBUAKICTH MPOXOJDKEHHS 1i€l NIJITHKY MopiiHeM Buile. [Ipu movacTtimaHHi CITKH PeryIspHOTO
MIKpOpenbedy, 110 HAHOCUTHCS, IUIONIA KOHTAKTY IMOPIIHEBUX KiJIEIh 1 TPOHKA MOPIIHS 3
«I3epKaioM» IMJIIHAPOBOT BTYJIKM B JaHIA 30HI 3MEHIIYEThCS 1 BIAMOBIAHO 3HMKYETHCS
y3araabHEeHUN KOe(PIIiEHT TepTS Ha MiK TIJISHIII.

Ha nactynny 3ony C nependadaeTbCsi HAHOCUTH 1HIIUM BUI MIKpopenbedy, 3 MEHIIOK
YacTOTOIO MEPECIUHUX KaHaBOK, aje KU OyJe CpusSTH MiJIBULICHHIO MACIOEMHOCTI IMOBEPXHI
B OCHOBHOMY /I POOOTH TPOHKA MOPIIHS B yMOBaX T'iIPOAMHAMIYHOTO TEPTH.

BukopucranHs Takoro crnocoOy 30HATBHOTO HAHECEHHS PETYJSIPHOTO MiKpopenbedy
NoTpiOHO BapilOBaTH 3HAYEHHSAM JIOBXKMHH XOAy Ae(POpMyIOYOoro eneMeHTa BiOpOTOJIOBKH
(11 3BOPOTHO-NIOCTYHAJILHUM PyXoM) [2].

OnepaTHBHO 3MiHIOBAaTH 1€ 3HA4YEHHS B MIpy MOSBH HEOOXiIHOCTI 1 B BEIMKOMY
Jiana3oHl 3HA4€Hb HA JAHOMY THUIIl BIOPOTOJIOBKM HE MPEACTABIAETHCS MOXKIMBUM. [[1isl 1boro
HEOOXITHO BpPYYHY INPOBECTH 3MIHY EKCLEHTpHKA, SIKMIl BHU3HA4Yae CBOIMM T'€OMETPUYHHUMHU
napaMeTpamMu aMILUTITYy pyXy KyJIbKOBOIO TONOBKH (edopmyrouoro enementa). [le HeratuBHO
BiJIONBAETHCS HA MOYKJIMBOCTI BHUKOPHCTAHHS METOIY BIOpaIlifHOTO pO3KOUYYyBaHHS B YMOBax
BUPOOHHUIITBA, TOMY IO 3aMiHa €KCIEHTPHKA 3a0Mpae yac BiJ OCHOBHOI POOOTH 1 MiIIPUEMCTBO
3000B's13aHE MaTH BEIUKUA HAOIp PI3HUX EKCIEHTPUKIB Ui PI3HUX THITB PETYJISIPHOTO
Mikpopensedy [3, 4].

ITponoHyeThCs 3aCTOCYBAaTH BJIOCKOHAJIEHY KOHCTPYKIIIO By3Ja JJIs 3MIHM aMIUTITYJU
pyxy BiOporosioBku. Ha puc. 4 HaBeneHO MPONOHOBAaHWK BUJ By3Jla 3MiHH aMIUTITYIH PyXy
BiOpOTOJIOBKH, 3aCHOBAaHWW Ha BaplaTOpHIM cXeMi 3MIHM JiaMeTpa OKOYYBAJIbHOI MOBEPXHI
IBKOHYCAa T'0JIOBKOIO.

[InsaxoM 3MileHHS B3JOBX EKCLUEHTPUYHOI OCl 0OepTaHHs MIBKOHYCa, MU 337a€MO
HeoOXiJHe HaM 3HAYEHHS aMIUTITYIW. Taka cxema 3/aTHa YHpPaBSITH HEK MaKCHMAaJIbHO
IIBUAKO, @ TaKOX Mae Oe3liu BapiaHTIB 3HAYEHb aMILTITYI pyXy AehOopMyIOYoro eleMeHTa
BiOPOTOJIOBKM ISl PI3HOMAHITHOTO BHUJAY PETYJSIPHOTO MiKpopenbedy, IO HAHOCHTHCS Ha
«J13epKano» HUIIHAPOBUX BTYNOK. [Ipu BHECEHHI 3MiHI B KOHCTPYKIIIO By3Jia 3MiHU aMILTITY U
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PYXy nehopMyroUuoro eireMeHTa BiOpOTOJIOBKH, Tpeba 3MIHUTH JAesAKi iHmn ii metaini. 30kpema
Oy7a moJIOBKeHa HampsMHA 1 3MiHHA BTYJIKa BIOPOTOJIOBKH 1 3aCTOCOBaHA MPUTHUCKHA MPYKUHA,
JUTSL TOTO 1100 TOJIOBKA MaJia IOCTIMHUN KOHTAKT 3 TIOBEPXHEIO SKCIICHTPUYHOTO TiBKOHYca [3].

[¢]

Pucynok 4 — Cxema nmpuCTOCYBaHHS 3 MEXaHI3MOM 3MiHHU aMILTITYI1 HAHECEHHS MIKPOPEThEQDY:
1 — BiporosioBka; 2 — MITOK BIOPOTOJIOBKH;3 — MPYXKUHA; 4 — yTpUMYyBay; 5 — €JIEKTPOJIBUTYH;
6 — BapiaTopHUil MEXaHi3M

IIpu 006poO1i BiOPOTOIIOBKOI poOOYOT MOBEPXHI LMIIHAPOBOI BTYJIKH OCHOBHUM
nehopMyUYMM €JIEMEHTOM € KyJbKa. Matepiall KyJbKH 3aJIeKUTh BiJ TBEPAOCTI MaTepialy, B
AKOMy BiH CTBOpIOE jpedopmamiro. Moro TBepaicTh HOBMHHA GyTH BHINOK 33 TBEPIICTH
00poOoBaHO1 JieTani, TOMy NpH TBEpPAOCTI Marepiany mwiiHapoBoi Bryiaku HB < 400
BUKOPUCTOBYIOTBCS KYJIbKH 3 TBEpAOCIUIABHUX MartepianiB, a mpu tBepaocti HB > 400 3amicth
KyJIbOK BHKOPHUCTOBYIOTHCSI aliMa3HI HAKOHEYHHUKH, BUTOTOBIIEHI 3 CHHTETHMYHUX HaJITBEPAMUX
MmarepianiB. B pesynbraTi aHamizy pi3HMX KOHCTPYKTOPCHKO-TEXHOJOTIYHUX METOMIB JUIs
3HIDKCHHSI BTpaT noTykHOCTi /IB3 mpu mogonanni cwi teptsa B LI aBuryHiB BHYTPIITHBEOTO
3rOopsiHHSI OYJI0 BCTAHOBJICHO, IO TOCUTh €(PEKTHBHUM € METO/] BiOpaIiifHOTro po3KoyyBaHHs [4].

BucHoBKHU Ta pexkoMeHaaNil

3anpornoHOBaHUM METO/ JO3BOJISIE:

— 3MEHIIUTH 00’eM BTpaT mOTyXkHOCTi Ha 20% B pe3ynbTaTi OOpOOKH 3epKana
IWJIIHAPOBOI BTYJIKH Y TIOPIBHAHHI 3 CEpIHHIM JIBUTYHOM;

— 3MEHIIUTH 3HOC po0OOodY0i MOBEpXHI IHIIHAPOBOI BTYJNKH B 1,5 pa3u 3a paxyHOK
I IBUIIICHHS MAaCJIOEMHOCTI «JI3epKaliay MUIIHAPA 1 CKOPOUEHHsS HOT0 KOHTAKTHOT TTOBEPXHI,

— 3a0e3reyye 3MIITHEHHS IOBEPXHEBOT0 IIapy IMIIHIPOBOI BTYJIKH 32 PAXyHOK HAKJIEIy,
SIKMI YTBOPIOETHCS B TIPOIeci 0OPOOKHU HUITIHAPOBOI BTYJIKH JAHUM METO/IOM.
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EJIEIfTPOMAFHITHHFI MNOPIIHEBUIA ABUI'YH 1 HEPCIIEKTHUBA
HNOTI'0O 3ACTOCYBAHHA B CYJTHOBIM EHEPTOCUCTEMI

Tkauyk M. A.
Xepconcvka oeparcasHa MopcoKa akademis
Hayxosuii xepienux — Ozienxo M. J].

Beryn.  Cporogni  ABMIYHHM — BHYyTpimiHbOro  3ropsHus  ([AB3)  3amumaroTbes
HaWNOLIMPEHIIIMMU Ta BHUKOPUCTOBYBAHMMHU [JBUTYHaMH B CYJHOBUX E€HEPreTUYHMX
yCTAHOBKaX, MPOTE€ BUKUAM CIPKU ¥ MiABUIICHHS LIH JU3€JbHE MajbHE BUKIMKAIOTH MOTPEOy
MOIIYKY HOBHX PO3B's3aHb 1€l mpo0siemu [1]. V 1miid cTarTi s MPONOHYIO PO3MIISTHYTH BapiaHT
3aMiHU JIBUTYHA BHYTPIIIHBOTO 3rOPSIHHS Ha eleKTpoMarHiTHUN nopuHeBuit asurys (EIL). Y
LI{ CTaTTI HaBEJEHO OCOOIMBOCTI (YHKIIOHYBAaHHS €JIEKTPOMArHiTHOTO MOPIIHEBOTO JIBUTYHA,
BUKOHAHOTO 32 MPHUHLMIIOM COJIGHOina. Y JBHUIYHI € IIATYHH Ta KOJIIHYACTUH Baji, IO
00epTa€eThCs B MiIIIUITHUKAX KOB3aHH: [2].

Mepexa

Tp1
P YacToTHuiA Brok
L1 komyTauii

TUpUCTOPIB 1

nepeTsoproBaY

——

B1 Bnok Jatunku J—
KepyBaHHs Xonna 3
_| s
B2 leHepaTop ? ] %
Tp2 T 777 # I B * S T

Pucynok 1 — CtpykTypHa cxema KepyBaHHS €JIeKTPOMArHITHUM MOPITHEBUM JIBUTYHOM

OcHoBHa yacTtuHa. [Topmens 3pobnennii 3 pepoMarseTuka Ta OCHAIICHHH MOCTIHHUMU
MarHitTaMi Ha OIYHUX CTiHKax. Y BHXIJIHOMY IIOJIO)K€HHI MOPIIEHb 3HAXOJUTHCA Y BEPXHIH
MEpTBIi TOUIIl, TOAI OJIOK YIPaBIIiHHS MOJA€ IMITYJILCH Ha TUPUCTOPHHUM €JIEKTPO/I, III0 KEPYE Ta
3aruTy€e OOMOTKY | TakuM YHMHOM, 100 CTPyM, IIO MPOXOJUTH OOMOTKY 1, IHIYKYyBaB CTpyM Y
MOPIIHI, SKHWH, CBOEI YEproro, CTBOPIOBAB TITOBE 3yCHIUIA, IO Ji€ TOpIIeHb. [lopiieHs,
BIJIIITOBXYIOUUCH Bia nojoxeHHs BMT, nounnae obepraru koniHvyacTuil Baji. Jami oOmMoTKa 2
3aNMTaHa TAKOXK Yepe3 OHOMIBHEpPioAHMI BUMPAMIAY. i MpU3HAYEHHS — CTBOPIOBATU TOM
caMMii IHAYKUIHHUHI CTpyM MOPILIHI i1 4ac Nepexoay 3 BEpXHbOi MEPTBOI TOUKH y HIXKHIO, 11100
3raaauTd rpadik MepexiIHOTO MPOIeCy MEeXaHIYHOI XapaKTepUCTUKM XoXay mopiiHa. Ha
MOJIOBHHI IIJISAXY XOJYy HOPIIHS OOMOTKa 1 BIAKIIOYAETHCS 1 BKIIOYAETHCS OOMOTKA 3 TaKUM
YUHOM, MO0 CHUJIa TATH, YTBOPEHA 1HAYKIIIHHAM CTPYMOM, OyJia CIIpSMOBaHa B MEPTBY HUKHIO
touky. Konu nopmiens nocsar HMT, o6moTku 2 1 3, KepoBaHi 3a I0IIOMOT0I0 OJIOKY YIIpaBIIiHHS,
NEPEMUKAIOTHCSI Ha 3BOPOTHY IMOJIIPHICTh 1 CTBOPIOIOTH MOPIIHI CHIY TSTH, KA IITOBXA€
nopuieHb Bropy BMT. Takox Ha MONOBMHI XOQy WOPIIHA OOMOTKAa 3 BIAKIIOYAETHCS 1
BKJIIOYA€THCS 0OMOTKA 1.
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Pucynoxk 2 — Jliarpama MOMEHTIB BKJIFOUCHHSI TAPUCTOPHOT'O KOMYTATOpa B 3aJICKHOCTI BiJl
MOJIOKEHHS MTOPIIHA a) Ta IPUHIIUIIOBA CXeMa TUPUCTOPHOTIO KOMyTaTopa 0)

Yac 1 yactora nepeMuKaHHS OOMOTOK, 3aJIC)KHO BiJ IOJIOKECHHS TOPIIHS B IMJIIHJIPI,
KOHTPOJIOEThCS NaTunkaMu Xoiuta. CUrHaJl HaJXOAUTh BiJl HUX HA YaCTOTHUH MEPETBOPIOBAY 1
0JIOK yIIpaBJIiHHS K 3BOPOTHHH 3B's30K. Ha Banmy nBUTryHa TakoX MOKe OyTH BCTAaHOBJICHHH 3
¢da3umii reHepaTop, SKUH 3anuTye OJNOK YIpaBiiHHSA 1 OJOK KoMyTalii THpUCTOpiB. Takuit
IPUCTPiN TO3BOJIE IBUTYHY IpAIlOBAaTH aBTOHOMHO Ta HE HABAaHTa)XyBaTH OCHOBHY CYJIHOBY
mepexy. HaifOinpmmm HemoikoM, KpiM BapTocTi amaparypu, € 3BopotHa EPC mpu pospusi
nanmora. Jlnsg pos3p's3aHHS 1i€l mpoOsieMH MIPONOHYEThCS BUKOPUCTOBYBAaTH CHAOOEpHUI
JIAHLIIOT, IMiIKII0YEeHUI MapalelbHO 10 THPUCTOPHUX KOMYTATOPIB, 00 YHUKHYTH BHBEICHHS
CJIIEKTPOHHUX KOMITOHEHTIB [3].

BucHoBok. Y 1iif CTaTTi MHOIO TMOKA3aHO OJHOIOPIIHEBUN JBUTYH Ta OMHUCAHO HOTO
npuHIMN po6otu. OpHak IS TMIABHUINGHHS ITOTY)KHOCTiI, Ha MOK JIyMKYy, HEOOXiJTHO
BCTAHOBIIIOBATH OUTBIIY KUIBKICTh MOpIIHIB. [IpHHIMI POOOTH 3alIMIIUTHCS TAaKUM CaMHM.
BukopucTanHs 1OT0 MPHUCTPOIO JIO3BOJISIE 3MEHIIMTH EHEPrOCIOXHBAHHSI Ha OJUHUILO
NOTY>KHOCTI JIBUTYHA, CTa0ili3ye pIiBHOMIPHICTh XOAYy TOPIIHS Ta 4YacTOTH OOepTaHHsS
KOJIIHYaCTOr0 Bajly, BUKJIFOYA€E CIIOKMBAHHS TOPHOYMX MaTepiamiB (OeH3MHY, ra3zy Ta iH.). Llei
JIBUTYH €KOJIOTIYHO Oe3reunuil. [4]
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CURRENT CHALLENGES OF PROFESSION OF A SEAFARER

Txkauyk T. P., [llunoe A. A.
XepConcvka OeparcasHa MOpCcoKa aKkademis
Hayxoeuii kepienux — Iunowux C. B.

The sailor's profession has always attracted the attention of those looking for sea or ocean
travel. However, today, in a world with greater opportunities and demands, the choice of this
profession has become a subject of serious thought and discussion. Modern views on the choice
of a sailor's profession reveal a complex situation where different dreams, opportunities and
responsibilities for safety and compliance with norms and standards exist. For many people, the
profession of a sailor is a real dream. The opportunity to travel the world, watch incredible sea
waves and explore new cultures attract many young people. But choosing this profession is also
associated with high responsibility. Seafarers are responsible for the safety of ships, cargo and
the lives of everyone on board. Today are very important international standards and mandatory
trainings in safety and environmental protection.Sailors should have not only traditional skills,
but also must be on good terms with modern computer and information technologies.

A person who wants to work on a ship that goes to sea must have such skills that could be
useful to a team during the voyage, whether it is a merchant or a military fleet — there are no
extra sailors on the ship - everyone performs their functions [1]. Such people should be ready to
work away from home. It is desirable to know how to swim and be good specialists in your field,
because you will have to wait a long time for help at sea.

Risks of the profession

Profession of a sailor is a dangerous one. The risk is omnipresent on board a ship, e.g.
heavy or falling objects, hot surfaces and dangerous liquids. What is more, there are no
traditional services on board, such as medical. So, before going to sea, a person should be sure
that his or her health is in a good condition. Some seafarers suffer from seasickness. Although it
is a current state of body, but still is rather unpleasant. The weather at sea is also not always
favourable, so there is a danger of emergency on board due to some natural disaster.

However, working at sea is a kind of romance. Every day there is an opportunity to look
at the endless expanses of Poseidon's kingdom. Serving on a ship is a great way to see distant
lands. In addition, air saturated with iodine ions is good for health. It is difficult to fancy a more
courageous and effective training than the daily work on deck. To begin with, future marine
officers must slurp a simple sailor's soup, sprinkled with sailor's sweat. Then later they will
understand better the salt of the hard daily service of their subordinates. However, it is not easy
for everyone at sea. The work of senior officers, who tirelessly keep watch on the bridge or in
the engine room, is both difficult and very responsible. And, however, anyone who has been on a
cruise at least a few times will never be able to give up the forgotten salted romance of sea
voyages. A true sailor understands that the hard daily work on a ship will gradually become a
thing of the past. Many processes are automated, robotics are introduced. Of course, it is not yet
able to replace a person even on land, what to say about the sea! A modern sailor will have to be
fluent in radio electronic equipment and automatic control systems.

As the shipping industry is progressing, it is becoming increasingly important for
seafarers to be proficient in Maritime English. While you, definitely, can buy essays and get your
regular English-related assignments completed from the professionals available online, but, if
you are aspiring to go onboard a merchant vessel and studying Maritime English for the same, it
is highly recommended to complete your assignments yourself. This is because the complete
knowledge of Maritime English is extremely important to communicate effectively over a
merchant vessel and the very life of people along with the integrity of the vessel could be
dependent on how well you communicate. Following are the major points that highlight the
importance of Maritime English in a seafarer’s profession.

In maritime profession communication plays a very important role. Majority of the
maritime accidents happen due to bad communication. Many cases occur due to mistakes on the
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part of a human and one can attribute a significant number of these maritime accidents to
insufficient communication. If a seafarer is not able to use Standard Maritime Communication
Phrases onboard a vessel, miscommunication is likely to happen. This miscommunication could
cost the life of another seafarer and can even put the integrity of the vessel in danger. Hence, it is
exceedingly important to utilize standard Maritime English especially for those who are involved
in operational processes, such as bunkering, maneuvering or mooring.

Maritime English is a standard language for professional communication of seafarers. In
the initial days of the shipping industry, each nation had its own language of communication
which they hailed as a standard. As the shipping industry grew and a single ship started traveling
to various nations of the world, the language barrier created many hurdles. Seeing this, the
Maritime English came up and the same was adopted as a standard language for seafarers all
around the world. After the introduction of Maritime English, the operational hurdles, accidents,
and mishaps drastically reduced. Please note that an emergency on the vessel can arise anytime.
It may be fire or a man could be overboard. In such cases, it is important for a seafarer to
respond accordingly. You will, indeed, be taught the steps to deal with an emergency onboard;
however, the same will be in Maritime English. Hence, if you are not proficient in Maritime
English, you won’t be able to respond to emergencies effectively thereby resulting in further
accidents, mishaps, and even tragedies.

Overall, Maritime English is very important for a seafarer to communicate efficaciously
when onboard a vessel, therefore, all the aspiring seafarers must give adequate time towards
grasping Maritime English and achieve fluency in the same [2].

All the issues mentioned above allow us making the following conclusion. If you are a
responsible person and are ready to develop your personality in order to get success in your
professional life, then the seafarer’s profession is for you. You must learn English well and be
able to overcome any difficulties on the way to success.
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TEXHOJIOI'TYHI OCOBJUBOCTI BUT'OTOBJIEHHS BAPUKAIIIB

Txauyx M. A.
Xepconcvka OepaicasHa MOPCbKa aKkademist
Hayxosuii kepienux — Cenisepcmosa C. P., K.m.H., Ooyenm,
Xepconcvka depacasHa MOPCbKa akademist

Beryn. Bapukanu abo nioam 31 3MIHHOKO €MHICTIO € OJHHM 3 BayKIMBHX €IIEMEHTIB
€JIEKTPOHHOI TEXHIKU. BOHHM BHKOPUCTOBYIOTHCS B Cy4YacCHOI paJllOCJIEKTPOHHOI amaparypi
PI3HOMAaHITHOTO NMPHU3HAUYEHHS. HANpUKIAJ, B amapaTypi 3B'A3Ky Ta amapaTypi aBTOMAaTHYHOTO
KepyBaHHS JJIsl HAJIAITYBAHHA HAa HEOOX1JHY 4acTOTy. 3aBJIsSKH HEOOX1JHOCTI PO3pOOKH HOBOT
amapaTypy, MOCTIHHO MiJBUILYIOTbCS BHUMOIM JI0 MapaMeTpiB 1 XapaKTEPUCTHK EJIEKTPOHHHUX
KOMITOHEHTIB, SIKI BUKOPHUCTOBYIOTh B IIeH amapaTypli, y TOMY 4ucCiIi ¥ 10 BapukamiB. Tomy
BUTOTOBJICHHS BapHUKaIliB 3 CY4YaCHUMH BUMOTaMH JI0 CYKYITHOCTI ITapaMeTpiB i XapaKTepUCTUK €
aKTyaJbHOIO 3a/aueto [1].

Jlo mapameTpiB Ta XapaKTepUCTHK BapHKamiB Mpea sSBISIOTh PI3HOMAHITHI BHMOTH:
Harpyra mpoo6oro, BUCOKa TOOPOTHICTh, KOS(IIIIEHT MEPEKPUTTS 1O EMHOCTI, BETMIMHA €EMHOCTI,
piBE€Hb 3BOPOTHOTO CTPYMY. MAaKCUMAIbHUM CTPYM, CTIHKICTh JO BIUIUBY CTaTHYHOI €JIEKTPUKH.
OTpuMaHHS CyKyIHOCTI TapaMeTpiB BapUKaIliB 3 CyYaCHUMHU BUMOTaMU JI0 KOYKHOTO IapamMeTpy
€ JIOCUTh CKJIaJHOW 3ahauyero. Hampukinan, mpu MHiABUIIEHHI HANpyrd NpoOoro JOOPOTHICTh
BapHKara 3MEHIITy€ThCS.

JIomaTKOBUMHM BHUMOTaMHM JI0 TEXHOJIOTii BUTOTOBJCHHS BapUKaliB € BUMOIH J0
MMOBTOPIOBAHOCTI TapaMeTPIB Ta XapaKTEPUCTUK 1 BUMOTH 10 cOOIBApPTOCTI BUTOTOBICHHS. J{7st
3MEHIIEHHSI COOIBapTOCTI BHUIOTOBJIEHHS MOTPIOHO 3MEHIIYBATH KUIBKICTh TEXHOJOTIYHUX
orepaiiii, B nepily 4yepry KiabKicTh onepauiil goromitorpadii. Bukopuctanis MeToJiB camo-
CYMIIICHHSI TEXHOJIOTIYHMX LIapiB MNPUBOJUTH SK JIO 3MEHIIEHHS KUIBKOCTI Omeparii
¢dotomitorpadii, Tak W ANA MOJIMIIEHHS [OBTOPIOBAHOCTI IMAapaMETpPIiB Ta XapaKTEPUCTHK
BHUPOOY.

Mertoto poOOTH € aHai3 YUHHHUKIB TEXHOJIOTIYHOTO MPOLECY BUTOTOBJICHHS BapUKAaIiB,
SIKI BIUIMBAIOTh HA TEXHOJOTIYHI OCOOJMBOCTI OTPHMAaHHS IMapaMeTpiB Ta XapaKTePUCTHUK
BUPOOIB 3 CydaCHIMH BUMOTaMH J0 HUX MPH MiHIMaIBbHOT COOIBapTOCTI BUTOTOBIIECHHS [2].

OcHoBHA yacTHA. Bapukany BUTOTOBIISIFOTH 110 Pi3HUM TEXHOJIOTISIM B 3aJIEKHOCTI Bij
BUMOT JI0 OCHOBHHUX XapakTepuCTHK. KoxHa KOHCTPYKIIisi a00 TEXHOJIOTisl BapUKaIliB Ma€e CBOI
nepeBaru Ta HeJodiku. OHAK JOCUTh HEMAae TAaKOi TEXHOJIOTII, sika O J03BOJIAa CTBOPIOBATH
npuaaad 3 HAMKpaIIOl CYKYMHICTIO YCiX MapaMeTpiB Ta XapaKTepUCTHK NpPU HU3BKOI
c001BapTOCTI BUTOTOBJICHHS.

J10o OCHOBHHUX MapaMeTpiB Ta XapaKTEPUCTHK BapUKaIliB BIHOCATH HACTymHi [3]:

— CH - eMHICTb TIpH 3aJ1aHi{ HAIPy31 3BOPOTHOTO 3MIIIICHHS,

— Kc — xoedimieHT mepeKkpHuTTsi MO0 €MHOCTI, K€ € BiJHOUICHHSM €MHOCTI IpPU JBOX

PI3HUX 3aJJaHUX HAIpyTax 3BOPOTHOIO 3MIIIECHHS;

— Q - 1oOpOTHICTH TpH 3a/1aHIN HANPY3i Ta 3a/1aHiil 4acToTi,

— I3B. — 3BOPOTHMIA CTPYM IIPU 33JJaHOT HAINIPY31 3BOPOTHOT'O 3MIIIEHHS;

— Umax — MmakcumManpHO PUITyCTUMAa 3BOPOTHA HAIpyTa.

Kpim 1mporo i cydyacHMX BapMKaiB JOJATKOBO ciif BigHecTu mapamerpu: ACH —
JIOITyCTUME BIIXWIIEHHS! €MHOCTI BiJf HOMiHanbHOI (CH 1OKa3ye Ha MOBTOPIOBAHICTh MapaMETPiB
Ta XapaKTEPUCTHK).

[Ticna anamizy CydYaCHMX TEXHOJIOTIYHMX MPOIECIB BHTOTOBJICHHS BapuKamiB. byma
o0paHa Me3a-TeXHOJOrisl BUTOTOBJICHHS, KA 3a/I0BOJIbHSE IIJIBUILIEHUM BUMOTraM J0 poOOYMX
mapaMeTpiB CTPYKTYPH Ta OJHOYACHO € JOCUTh EKOHOMHOIO.

B 3ampomnonoBaHOi TeXHOJIOTii BHUTOTOBJICHHS BapHKaliB NpPUBEIEHI TUIBKH OCHOBHI
TEXHOJIOTI4HI omepaiii. i1 BUTOTOBJIEHHS BHUKOPUCTOBYIOTH OJIHOIIAPOBI EMITaKCIHHI
CTPYKTYpH, Ha SKUX BUKOHYIOTh HACTYITHI TEXHOJIOTIYHI OIeparii:

1. Ximiuna 0OpoOKa IUIacTHH;
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lonne neryBanns*dochopom;

Hudysisa bochopy*(dbopmyBaHHS 0011aCTi 3BOPOTHOTO TPAIIEHTY);
Kontpons mudysiitHoro mapy*;

XimiuHa 0OpoOKa IIacTHH,

Hudys3is 6opa;

Bunanenust 60po-CHIIiKaTHOTO CKIIa;

KonTpons nudysiiiHoro mapy;

XimiyHa 00poOKa MIacTuH;

0. Hanecenns mapy HiTpuay KpemHito SizNs;

11. KoHTponb napaMeTpiB HITPUAY KPEMHIIO;

12. 1-a goTomiTorpadis Mo HITPUILY KPEMHIIO;

13. AHonaHEe OKUCIIOBaHHS (MIOPUCTUI OKHCEN);

14. KoHTpo:ib mapy HOpUCTOro OKUCIY;

15. TepmiuHe OKUCITIOBaHHSA (3aXUCT p-n MEPEXOIiB);

16. CenekTrBHE BUAAICHHS APy HITPUILY KPEMHIO B 0pTOPOCHOPHOI KUCIIOTI;

17. Ximiuna o6poOka nepea HaHECEHHIM ATIOMIHIIO;

18. HaneceHHs mapy ajqrOMiHIIO B BAKYYyMHHX yCTaHOBKAX;

19. KoHTpOo:b 30BHIIIHBOTO BUTIISY;

20. Bigman amroMiHio;

21. KoHTpoib nmapaMeTpiB KPUCTAJIB HA IUIACTHHI.

BucHoBkHM. AHai3 OCHOBHHUX TEXHOJOIIYHHUX (DaKTOpiB BIUIMBY Ha OTPUMAHHS
BapuUKaly 3 SKICHUMH XapaKTepUCTUKaMU HpU 3HIKEHIH coO0iBapTOCTI MOKasaB, 10
(dopMyBaHHSI TEXHOJOTIYHUX MIAXOMAIB 10 MPOLIECY CTBOPEHHS MPWIALy IMOBUHHI BKIIOYATH
HACTYTIHE.

— BapuKam IMOBHHEH MaTH Me3a-CTPYKTypy, a0o MmoaiOHy ajsi OTpUMaHHS BHUCOKOTO
3HAa4YeHHs HaNpyTH Mpooolo;

— CTpPYKTypa BapHKara He MOBHHHA MAaTH JIOJaTKOBOTO OMOPY B OyIb-sAKii 00JacTi ajs
OTPUMAaHHS MaKCUMaJIbHO MOXKIIUBOI BETMUYUHH JOOPOTHOCTI;

— HaWOUIbIIy BENIUYUHY Koe(illi€eHTa MEePEeKPUTTS MO €MHOCTI MOXKHA OTpUMATH B
ctpyktypi 3 O3, ne oomexenuit posnoain OII3 p-m nepexony B Oi4HI CTOPOHHU;

— p-I TMepexoAM Ha MICIl BHXOJAYy Ha IMOBEPXHIO MOBMHHI OyTH 3axMILEHI IIapoM
TEPMIYHOT'O OKUCITY KPEMHiI0. MeTalloM KOHTAKTYy € alIOMiHii;

— HeoOXigHO MO0 IUIoIa p-n MEPeXOoAy BHM3HAYANacs TUIBKH PO3MIpOM BiKHA MpH
doTomitorpadii a1 OTpUMaHHS MAIMX BIIXUJICHB TAPaMETPIB Ta XapaKTEPUCTHK;

— JUId OTPHMaHHS Majioi co0iBapTOCTI KUIBKICTH omeparliii ¢otomitorpadii moBuHHA
OyTH He OLIBII OJTHIET.

[lepeniueni BUMOrM  MoOXKe 3a0€3MEUYUTH 3aCTOCYBAHHS TEXHOJIOTII BUTOTOBJICHHS
BapHKaIliB 3 BUKOPUCTAHHAM TEXHOJIOTTYHUX HIAPiB MOPUCTOrO aHOJHOI'O OKUCITY KPEMHIIO.
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MOJAEPHI3ALIA KJTAITAHHOI'O MEXAHI3MY MAJIOOBEPTOBUX
JABUI'YHIB WARTSILA RT-FLEX50B

Yabanoecovkuir /. €.
XepcoHcoka oeporcasna mopcbka akaoemis
Hayxosi kepienuku — K.m.H., doyenm xagheopu excniyamayii cyOHOBUX eHepeemUYHUX
yemarnosok 3inuenxo /[. O., acucmenm kageopu excniyamayii cyOHOBUX eHepeemuyHUX
yemanoeok Kypnocenxo /[. B.

Beryn. 30inpmeHHs iHTEpBaiB 00CIyrOByBaHHSI BUITYCKHHMX KJlalaHiB Majio00epTOBHX
CYJIHOBUX [IBUTYHIB € KPUTHYHO BaXKIMBUM Y 3B’SI3Ky 31 3MiHaMU TJI00ATbHUX E€KOHOMIYHHMX
YMOB, IO CIIOHYKaIOTh 10 3HMKEHHS BUTPAT Ha NAJMBO. BiJbIIICTh KOHCTPYKIIH BUILYCKHUX
KJIallaHiB JIBOTAKTHUX JHW3CIIB Ieper0avyaroTh BCTAaHOBICHHS IMIIENEpiB, IO Ma€ CBOL
0OME)XEHHSI, OB’ A3aHl 3 YaCTOTOI TEXHIYHOro 0OCIyroByBaHHs. Po3po0ka HOBOrO MexaHi3my
MTOBOPOTY KJIariaHa JI03BOJIUTH TOJIOBXKHUTH MIKPEMOHTHHUH TEpioJ, MiABUIIUTH e()EKTHBHOCTI 1
HPOJYKTHBHOCTI pOOOTH BUITyCKHUX KJIAMaHiB y HAHBAXKYUX YMOBAx eKcrutyararii [1-5].

OcHoBHa yacTuHAa. [[puitHABIIM 32 MPOTOTHI KOHCTPYKIIiIO0 MeXaHi3My moBopory MWH
Reliavalve® [6], Ta BpaxoByIYHM KOHCTPYKTHBHI OCOOJHMBOCTI KPHIIKH IHJIIHAPIB JBHUIYHA
Wartsila 6RT-flex50B npoBeieMo KOHCTPYIOBAHHS BIIACHOTO MEXaHI3MY.

OCHOBH1 KOHCTPYKTHBHI €JI€MEHTH IIPOIIOHOBAHOT'O MEXaHi3My IIPUBEJEHO Ha puc. 1.

0 1 14

Pucynox 1 — MexaHi3m noBopoty kinanasa: 1 — kuiblie; 2 — ¢ikcaTop KjianaHa; 3 — OplIeHb;
4 — MiQIMHAIK; 5 — co0adka XpanoBuka; 6 — npyxwuHa; 7, 8, 11 — rBUHT; 9 — BHYTpimIHs
mectepHs; 10 — 30BHILIHA mecTepHst; 12 — ¢anens

3oBHimHE 3y09acte koeco 10 BUTOTOBJICHE 32 IPUHIIAIIOM BHYTPIIIHBOTO 3aYCIIIICHHS.
KyT Haxumy 3y6is cknangae 15 °. Horo 3y6u BXOJATh B 3auellIeHHs i3 BHYTPIlHIM KojecoM 9.
Ile Hajmae MOMXIJIMBOCTI MEPETBOPIOBATH 3BOPOTHO-TIOCTYMAIBHUN PyX BHYTPIIIHBOTO KoJjeca
B1JIHOCHO 30BHIIIHBOTO y 00EpTaTbHHIA.
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Jiist BUTBHOTO OOEpTaHHS, MEXaHi3M MICTHTh ABOPSIIHUIN KYJIBKOBHIA paliaTbHO-YIOPHHUN
OiAUIHAK 4, 10 IIApHIPHO 3’€HY€ BHYTPIIIHE KOJECO 13 MOpIIHEM 3 MHEBMOIPHUBOAY
BUIIYCKHOTO KJamaHy. 3’€IHaHHA TOPIIHS 13 BHUIIYCKHUM KJIAIIaHOM 3I1HCHIOETBCS 32
JIOTIOMOT'0K0 KOHIYHMX KPIMWIbHUX HAMIBBTYJOK 2. Bix po30upaHHs 1IbOTO 3’€THAHHS 3aXMIIA€
¢manens 12. Ha fioro moBepXHi TaK0X BUTOTOBIICHO 3yOU XparmoBOro MeXaHi3My.

[Ipawtoe nMpornoHOBaHUN MEXaHi3M MOBOPOTY BHUITYCKHOI'O KJIAllaHy HACTYIMHHM YHHOM.
[Ipn nepenaui 3ycwsuist BiJ HOPIIHS TIAPOLMIIIHIpA Ha KiamaH BiAOYBAaeTbCs MPOBEPTAHHS
BHYTpilIHBOrO Kojieca 9. B mel yac obepTaHHs KiamaHa He BifOyBaeTbcsi, 00 XpamoBUK He
¢ikcye ¢umaneup 12. [Ipu 3akpuBaHHI KjamaHa MOBITPS MOJAETHbCS 10 IMHEBMOLMIMHAPA, IO
3MyIIy€ MepeMilllyBaTUCh HOpPILEHb 3 pa3oM i3 kiamaHoM JoBepXy. OCKUIbKU MOpIIEHb 3 1
KoJjieco 9 B el yac 3a0JIOKOBaHI COOQUKOIO XparmoBUKa 5, TO MPU MOCAAII KJIAMaH 3I1MCHIOE
noBopoT Ha KyT 10...12 °. Ile 3a6e3neuye piBHOMIpHUHN pO3MOILI TeIJIa 10 MIMUHASTIO KJIalaHa,
PIBHOMIpHHMIA 3HOC Ta IPUTHPAHHS poOOYOi MOBEPXHI IIMUHAEIS KIanaHa J1o cijyia.

[Tonepeunuii mepepi3 OpUriHaIbHOI KOHCTPYKIII Ta MPOMOHOBAHOI INPEICTaBIEHO Ha
puc. 2.

PucyHnok 2 — MexaHi3M NpuBOAY BUIIYCKHOTO KJIallaHa: a — OPUT1HAJIbHUI BapiaHT;
0 — nmpornoHoBaHMiA BapiaHT; 1— BTyJKa KiamnaHa; 2 — kopmyc; 3, 15, 22-25, 27, 30, 32, 42, 43 —
KUIBIIE yIIUThHIOWOYE; 4 — maiiba; 5, 9, 28, 38, 40 — rBuHT; 6 — Npy>XKMHA TapiTyacTa;

7, 13, 20 — nopuens; 8 — dpikcatop; 10, 34 —raiika; 11, 34 — mmmibka; 12 — KpHIka Kopmycy
rigpasmiky; 14 — pum-6ont; 16 — mrok; 17, 18 — pizsboBa npobOka; 19 — nemndepna nanda;
21 — xnamnan; 26 — ciguio kianana; 29 — kopmyc mydru; 31 — kopmyc ki1anasa; 33 — KpuIka

KOpIyCy TiApaBiiKy; 35 — KiIblle CTONOpHE; 36 — MIeCTepHs BHYTPIIHS; 37 — MIeCTepHS
30BHIIIHA; 39 — cobauka; 41 — miAMIMITHUK
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BucnoBku. Onrtumizamiss  iHTepBadiB  OOCIYrOBYBaHHS  BUITYCKHUX  KJIAllaHIB
MaJo00epTOBUX CYAHOBUX JBMIYHIB BaXKJIMBa 3 OIVIAAY HAa 3MIHM EKOHOMIYHUX YMOB Ta
3HWKCHHSI BUTPAT HA TIAJIUBO.

Po3poOka HOBOro MexasismMy HOBOpOTy kiamaHa, nogioHoro 1o MWH Reliavalve®,
JI03BOJISIE TIOZIOBXKHUTH MIKPEMOHTHHH TEpioJ] i MiABHIIMTH €(PEeKTHBHICTh 1 MPOMYKTHBHICTH
poOOTH BUIYCKHHUX KJIallaHIB y HalBaXxuux yMmoBax ekciuryatauii. IIpoanamizoBano
KOHCTPYKTHBHI €JIEMEHTU IPOINOHOBAHOIO MEXaHI3My IOBOpOTy KiamaHa. [Ipaioroun Ha
INPUHIUII 3MIHM 3YCWJUIS BiJI MOPLIHS TIIPOLMIIIHApPA HA KJANaH, MPOINOHOBAHUM MeXaHi3M
3a0e3nedye pIBHOMIPHUN PpO3MOALT TEIUla MO MIMAHISTIO KiarnaHa, PIBHOMIPHHM 3HOC Ta
IPUTUPaHHS poO0YOi MOBEPXHI MIMUHAEIS KJIalaHa 70 cija.
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3ATAJIKM EHEPT'Ii: PO3I'AJIKA ITIPOBJIEM 3 OBMOTKAMM
ACHUHXPOHHUX JIBUI'YHIB HA CYJHI

Il]epouna l. O.
Xepconcvka oepaicasHa MopcoKa akademis
Hayxosuii kepisnux — Ozienko M. /].

Beryn. ACHMHXpPOHHI €JI€KTPOJBUTYHH BiIIIPAlOTh BaXKJIMBY POJIb B CYIHOBIM TeXHiLl,
3abe3neuyroun i HaJilHy poOoTy Ta eheKTUBHY ekcruryaTaiito. [Ipote, mpobiemu 3 oOMOoTKaMu
IIUX JIBUTYHIB MOXYTh IPU3BECTH /10 CEPHO3HUX aBapiil Ta Ha3BUYAWHUX CUTyalll Ha CyAHl. Y
LM OMOBIJIl MU PO3MJISIHEMO 1Bl aKTyajbHI MPOOJIEMH, 1110 CTOCYIOTHCS OOMOTOK aCHHXPOHHHUX
JIBUTYHIB Ha CYyJIHI, a caMe NEepeBaHTAKEHHsI Ta KOPOTKE 3aMUKaHHs. TakoX pO3IrJITHEMO HU3KY
BXKJIMBUX MPUKIIA/IB CyTHOBUX HIMACHTIB, MOB'I3aHUX 3 HUMH Iipobiemamu [1].

OcnoBHa vyactuHa. IlepeBaHTa)keHHS € OJHIE 3 HANMNOMIMPEHINIMX NPUYUH
MOLIKO/)KEHHS. OOMOTOK aCHHXPOHHUX IBUTYHIB Ha cynHl. Pobora nBuryHa mijg HaJMipHUM
HaBaHTAXXEHHSM MOKE MPU3BECTH JI0 HAIMIPHOTO HarpiBaHHs OOMOTOK, III0 B CBOIO Yepry MOXe
BUKJIMKATH IX TOLIKOJDKEHHS Ta BTpaTy e@eKTUBHOCTI podoTu. s 3amoliraHHs IbOMY
HEOOX1/JTHO BYaCHO MOHITOPUTH HaBaHTa)KEHHs Ha JIBUI'YH, BUKOPUCTOBYBATH 3aXUCHI MPUCTPOT,
AK1 OOMEXYIOTh CTPYM, Ta PETYJIAPHO MIPOBOAUTH TEXHIUHUMN OTJISIT T OOCIyTOBYBaHHS.

HactynHoto cepiio3HOI0 3arpo30r0 JUisi OOMOTOK AaCHMHXPOHHUX JBUIYHIB € KOPOTKE
3aMUKaHHS. B 1IbOMy BHITagKy, BHACIIJOK HECIPABHOCTEH B EIEKTPHUYHIN CHCTEMi MOXYTh
BUHUKHYTH BHCOKI CTPYMH, SIKI MOXKYTh MPHU3BECTU 0 CEPHO3HUX MOLIKOJKEHb 0OMOTOK. [[ns
YHUKHEHHSI LIbOTO HEOOXIJHO pEeTeNIbHO MEPEBIPATH Ta OOCIyTOBYBaTH EJIEKTPUYHI CUCTEMH,
BYACHO BUSBIISATH Ta YCYBAaTH MOXJIIUBI 1e(DEKTH.

CynanoBi iHnMaeHtu: Baxnusi npuknagu. Jlesxi cynHoBi iHumaeHTd 1o 2021 poky
BiZI00pa3uiIM HaA3BUYAHO BAXKIIMBI aCTIEKTH, ITOB'SI3aH1 3 ACHHXPOHHUMH €JIEKTPOJIBUTYHAMM:

1. Inmuaent 3 cymaom MV "Costa Concordia" (2012 pik): Jlaitnep "Costa Concordia"
3a3HaB amapii Oins OeperiB Irtamii. Bnacmimox po3cnigyBaHHs, Oyjl0 BCTAHOBJIEHO, IO
HECIPaBHICTh €JEKTPOABUTYHA, LI0 KEpye€ CUCTEMOI0 cTabumizamii cyaHa, Oyja NPUYMHOIO
iHmuaenty. OdimiiiHo i1HmMIEHT po3cmingyBanu: HarionaneHa momimis Itamii, Mopcekuit
natpynb, [Hemeknis IMO, uni moBHOBa)keHHs MiIOTh Ha TepuTopii pecnyOmiku Itamisa. Ilpo
IHITMJICHT TOBIJOMIISTM 0araTo HOBMHHUX BHJaHb, B TOMY uucii: Reuters: Associated Press
(AP): Italy's ANSA news agency; Corriere della Sera [2];

2. Inmuaent 3 cymom MV "Sewol" (2014 pik): Ilacaxupceke cyaao "MV Sewol"
3a3Hano apapii Oins y36epexoks [liBnennoi Kopei. 3a pesynbraTamu po3ciiyBaHHS BUSBUIH,
10 ACMHXPOHHMH €JEeKTPOJBUIYH, 1[0 KEpye CHCTEMOIO cTabinmizalii cynHa, He MpaltoBaB
Hane)kHUM 4yuHOM. Kowmicis 3 poschimyBaHHs iHOuAeHTy 3 MV «Sewol» Oyna cnemianbHO
YTBOpPEHA ISl PO3CITITyBaHHs MMPUYMH Ta OOCTAaBUH Tpareii. MiHICTEpCTBO OKEAaHCHKHX CIPaB i
pudansctBa IliBnernoi Kopei. Ilpo iHIMAEHT moBigoMIIsiiM 0araTo HOBUHHHUX BH/IaHb, B TOMY
guci: Yonhap News Agency; The Korea Times; The Chosun Ilbo [3];

[epenanpyra Ta 11 Hachiaku. HaiOinpm iiMOBipHA IPUYMHA, SIKa BUKIINYE MTEPEHANITPYTY
Ha CyJlHI, Ta MPHU3BEJE 10 BUXOIY 3 JIaJy aCEHXPOHOT'O €JIEeKTPOJBYTYHA KEPYHUOTr0 CUCTEMOIO
crabimizamii cynHa Moske OyTH OJMCKaBKa.

bnuckaBka MOXke BIApUTU B MauTy CyJHA, aHTEHH, PyJIeBYy YCTAHOBKY a0o 1HII BMIII
TOYKU 1 CTBOPUTH JIy’K€ BEJHKI CTPyMH Ta MEPEHANpPYTy B €IEKTPHUHUX cHUCTeMax cynaHa. Lle
MOX€E TPHU3BECTH [JO CEpHO3HMX MOUIKOJUKEHb OOMOTOK Ta 130JLii ACMHXPOHHOI'O
€JIEKTPO/IBUTYHA Ta IHIIMX KOMIIOHEHTIB CUCTEMH CcTa0mi3ariil.

Jns 3amobiraHHd TakuM CHUTyallisiM, Ha CyAHI TOBHHHI OyTH BCTaHOBIICHI
OJMCKaBKO3aXUCHI CHCTEMH, SIKi CHPSMOBYIOTH CTPYMH OJIMICKaBKH B 3€MJII0 1 MiHIMI3YIOTh
BIUIMB Ha €JEKTPUYHI cHCTeMH. TakoX Ba)XJIMBO BKIIOYATH 3aXUCHI MPHUCTPOi, Taki SK
PO3pPSIIHUKM Ta CTaOUII3aTOpU HANpPYTH, SKI JOMOMOXYTh 3MEHIIMTH PHU3MK MOIIKOKEHHS
0OMOTOK €JIEKTPOJBUTYHA Ta 3a0e3meuynTu Oe3leKy cHcTeMHu cradimizamii cyAHa MmiJ 4ac
OmckaBku [4].
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[llo Oyme xpammM TIOKpAllyBaTH 3axXUCT  EJICKTPOABUTYHAa ab0  CHUCTEMY
ONIMCKaBKOBIABOLY cyAHA?

[TokpameHHss SK 3aXHCTYy ACHHXPOHHOTO  EJIEKTPOJBHTYHAa, TaK 1 CHCTEMH
ONMCKABKOBIABEICHHS Ha CYJIHI € BOXKJIMBUMU ISl 3a0e3MedeHHs Oe3neku 1 HaaiiHocTi. OHak,
B 00yacTi MOpPCHKOi Oe3neku i 3 ypaxyBaHHAM KOHKPETHHX yMOB 1 MOTpeO CyIHA, Ba)KO
BHU3HAUMUTH, 110 Kpallle MOKpaIlyBaTy. PillleHHs MO)ke BU3HAYATUCS HACTYITHUMU (paKTOpaMu:

1. Tlpupona 3arpo3u. binuckaBka € cepilo3HOIO 3arpo30r0 Ui CyJHa 1 HOTO CHUCTEM,
MOKpAIeHHs! CUCTeMHU OJMCKaBKOBiIBeIeHHS Oyne BaxauBiM. B mpomy. Baxxnupo 3a6e3neuntu
B1/IBOJDKEHHS OJICKAaBKH B Mepe, 100 MiHIMI3yBaTH PU3UKH VISl BC1€T CHCTEMH.

2. BaxuBICTh CHCTEMHU E€JEKTPOABUTYHA. SIKIIO aCUHXPOHHUN EIEKTPOJBUTYH Kepye
CUCTEMOI0 cTabumi3allii cyiHa 1 H1oro HeJisUIbHICTh MOXKE MPU3BECTU IO CEPHO3HUX HACIIJIKIB, TO
MOKPAIIEHHS 3aXUCTY €JIEKTPOIBUTYHA MOXKE OyTH MPIOPUTETOM.

3. 3abe3nedeHHs MOABIHHOrO 3axHCTy.BCTaHOBIEHHS CHUCTEMH OJIMCKAaBKOBIIBEICHHS
pa3oM i3 3aXMCTOM EJIEKTPOABUTYHA MOXKE 3a0€3MEeUnTH MOBIHHUIN pPIBEHb 3aXHUCTY.

4. 3axoau Juisl 3aXUCTY Ta pilIEHHS NpooJeM.

Jis yHUKHEHHs TMOAIOHWX IHIUICHTIB Ta 3a0e3Me4YeHHS HAMAIMHOCTI ACHMHXPOHHHUX
€JIEKTPO/IBUTYHIB, IPOIIOHYIOTHCS TaKl pILICHHS:

e BcraHoBieHHs cHCTEM aBTOMAaTHYHOTO KOHTPOJIIO HABAHTAXEHHs Ta TeMIIEpaTypu
JUISL BYACHOTO BHSIBJICHHS TIEPEBAHTAXKEHHS Ta HAJIMIPHOTO HarpiBaHHSI.

e BuxopucraHHs 3aXUCHHX MPHUCTPOIB, SIKI OOMEKYIOTh CTPYM Y BHITAJIKy KOPOTKOTO
3aMHKaHHS.

e  PerymsipHe TexHiuHE 00CIYTOBYBaHHS Ta Bi/UIar0JKCHHS €JIEKTPUIHUX cHcTeM [5].

e BnpoBamkeHHs cuCTEM MOHITOPUHTY Ta A1arHOCTUKH JAJISi OTIEPATUBHOTO BUSBICHHS
MOTCHIIIMHUX TIPOOIIEM.

BucnoBok. OOMOTKM aCHHXpOHHUX JIBUTYHIB B CYJHOBIM TEXHIIll BiJIrpalOTh KIOUYOBY
porb B 3a0e3neveHHi HaliiHOCTI Ta Oe3neKkH ekcruryararii. Po3yMiHHS MOTEHIIHHUX MpooieMm,
TaKUX SK TEPEBAHTAXEHHS Ta KOPOTKE 3aMUKAHHSA, a TaKOX BXKHUTTS BIIMOBIJIHUX 3aXO[iB
3aXHMCTy MOXKE€ 3al00ITTH CEpIO3HNM aBapisiM Ta HEIaCHUM BUIAIKaM Ha Cy/IHI.

s 1omoBiAb MPOMOHYE OIJISA]T OCHOBHHUX MPOOJIeM 3 0OMOTKaMH aCHHXPOHHHUX JBUTYHIB
Ha CyJIHI Ta HaJae KOHKPETHI peKOMEHAAmil moao iX 3amoOiraHHs Ta BupimieHHs. Hapa3si,
BKJIMBO BXKUTH 3aXOJIiB JIJIs TTOTIEPE/KCHHSI TTOIIOHUX 1HIIMJICHTIB Ta 3a0e3MedeHHs Oe3IeKH Ta
HAJIHHOCTI CYyTHOBUX CHUCTEM.
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OBCJIYTOBYBAHHS TA BE3IIEKA KOTJIIB HA CYJHAX:
IF'APMOHIA MI’K EHEPT'IE€IO TA BE3ITEKOIO

Axoseuys I1. O.
Xepconcwka oepacasna Mopcbka akaoemisi
Hayxkosuii kepienux — Ozienko M. /1.

Beryn. EnepretndHi KOTAM BiJirparoTh KJIOYOBY pOJIb HAa MOPCHKHX CYy/HAX,
3abe3neuyroun HopMaiabHe (yHKIIOHYBaHHSA. Bim iX HamiiHOCTI Ta OE3MEKH 3aJIeKUTh
Ipane3aTHICTh CyJHA Ta 0JIaronoayyus eKinaxy. 3arajioM, HeOe3rneKka BUXO1y 3 Jajly KoTjia Ha
CYIHI B € Jy>KE€ BEJIMKOIO MPOOJIEMOIO KOTPY HE TaK BXKe i Jierko BupimuTH [3].

OcHoBHA yacTHHA. Y 11ii1 poOOTI MU PO3IIITHEMO PU3UKHU, 30CEPEIKYIOUUCH HA KOPO3ii
TEIJIOOOMIHHMKIB, SIK Ha OJHIM 3 OCHOBHHUX NPHYMUH IIOJOMKH KOTJIB, Ta 3alpOINOHYEMO
KOHKpPETH1 3ax0Ju AJs ix 3amoOiranHs, 0a3yrouuch Ha NPAaKTUYHUX Npukiagax. Yomy came
Ter1000MiHHUKH? TOoMy 110 1€ OJJHH 13 KOMIIOHEHTIB, Ha SIKHH HE TaK 4acTo 3BEpTalOTh yBary,
IpoTe HOro HEKOPEKTHa poOOTa MPU3BOIUTH IO BEIHKOI KyNU MpoOieM y mojanbiiomy [2].
PosrisineMo MOXJIMBI pU3HKU:

Pu3uku Ta npuuuHU pyHHYBaHHS KOTIa

1. IleperpiB koTia:

BceraHoBneHHs cucTeMH aBTOMaTUYHOTO KOHTPOJIIO TeMIepaTypH Ta TUcKy. Hanpuknan,
3aCTOCYBaHHSI BUCOKOTOYHMX JATYUKIB Ta aBapiHUX KIaMaHiB 3 (YHKIIED aBTOMAaTUYHOIO
BIJIKJTFOUEHHS IIPH [IEPEBUIICHHI BCTAHOBJICHUX MTapaMeTpiB.

2. Koposist TemiooOMiHHUKIB Ta OOIIMBKH KOTJIA!

— Ha Mo10 1yMKy, BUKOPHCTAaHHSI BUCOKOSIKICHUX MaTepiajiiB Ta 3aXMCHUX HNOKPHUTTIB, €
OUIPII HDK JOpPEYHUM Ha JaHUM MOMEHT dYacy, aJUKe 3a PO3BUTKOM TEXHOJOTIH B IJIaHl
CyIHOOY/IBHHMIITBA TA BBEJICHHS B €KCIUTyaTallil0 OUIbII HOBUX MAIIMH Ta MPUCTPOIB, SIKI MEHIII
CXWJIBbHI /IO 3HOCY CBOIX TOBEPXOHB 3a[JIsl OUTBII 3pYYHOTO BHUKOPHUCTAaHHSA IX 3 MEHIIUM
PHU3MKOM B MOJANIBIIOMY, 3ITKHYTHCH 3 MpPOOJEMOI0 HEOOXiJHOCTI B MOHOBJIEHHI HMOKPHUTTIB,
CTOATH 1 MPAIIOIOTh HAa OJHOMY piBHI MalIMHM SIKI HA 4Yac CBOI'O BBEJEHHS B EKCIUIyaTallilo
TAKOr0 B CBOIM KOHCTPYKIIiiHIi OCHOBI TOKpalleHb M€ He Majd, aje H J0Ci aKTUBHO
BUKOPUCTOBYIOThCS, Ta OYIyTh W HaJajl MpaIioBaTH SKOMOTa JIOBIIUI TepMiH dacy. B Bunanky
3 OUTBII Cy4acHUM OOJIaJIHAHHAM, SIK OyJIO BXKe BKa3aHO paHillle, He TaK CHJIBHO BiIUYyBa€ThbCA
noTpeda y MOKpaIIeHHI 3aXUCTY MOKPUTTIB Bl arpECUBHUX CEPEJIOBHIII, YOTO HE MOYKHA CKa3aTH
npo OuIbII BXXKMBaHI, Ta BUTPUMAaHI 4acOM AaHAJOIH, SKI KOHYE HOTpeOYyIoTh OiNbIIOT Mipu
CJIIKYBaHHS 32 CBOIM cTaHOM. ToMy s BBa)Kalo JOPEYHHMM 3allpONOHYBATH JEKiJIbKa BapiaHTIiB
3aXMCHHUX TIOKPHTTIB, SIKI MOKHa OyJi0 O BHUKOPHCTOBYBAaTH JUIsl Takoi TexHikKW. Hampukian,
BUKOPUCTAHHS aHTHKOPO3IMHUX TOKPHUTTIB HAa OCHOBI HAHOTEXHOJOTIH, fAKi 3a0e3MevyroTh
JIOBFOTPUBAITY 3aXMCT BiJ Kopo3ii. [IpoTe ciij 3ayBakuTH, 110 1€ MOXKIIUBO JIMIIE Y EPCIEKTHUBI
MOYKJIMBOTO, OCKLIBKH 3pO3yMiJIo, III0 HE BCi MPOBIIHI KOMIIAHIT MOXYTh COO1 JO3BOJIUTH TaKi
HaaMipHI BUTpaTH [5]. Ale TUM HE MEHIIIEe PO3TJITHEMO KiJIbKa BapiaHTiB:

* HanoxoMmo3utHi mokputTs: Lli HOKPUTTS MICTATh HAHOYACTUHKH, SIKi BOYIOBYIOTHCS B
MaTPHITIO0 TTOKPUTTS. BOHM MaroTh BUCOKY ajare3iro i CTiMKiCTh 70 Kopo3ii. [Tpuknan mpomykiiii:
Nanocoat ClearShield Ultra, kommnanis - Nanovere Technologies [7].

* HanokepamiuHi MOKpuTTA: [li TOKPHUTTS BKIIOYAIOTh HAHOYACTHHKU KEpaMiKH, SKi
YTBOPIOIOTh MIIIHY 3aXHCHY IUTIBKY Ha MOBEpXHI MeTaly. BOHM MarOTh BHUCOKY CTIMKICTB 10
arpecuBHuX cepenouil. [Tpuknam npoaykiii: Nasiol ZR53 [8].

* Hanoxommo3uTHi noiimepu: Lli MOKpUTTS BKIIOYAIOTh HAHOYACTUHKU B TOJIMEPHY
MaTpHIIO, 1110 HaJa€ M JI0JATKOBY MIIHICTb 1 CTIMKICTh JO arpeCUBHUX cepenoBHIL. [Ipukman
npoaykitii: Graphenstone Graphene Primer [6].

— PerynsipHa iHCHeKkIliss Ha MpeAMeT 3HOCY. BUKOpUCTaHHS 1HCTIEKIIMHUX TEXHOJOTIH,
TaKUX SK CHJIOCKOIiSl Ta YJIbTPa3ByKOBA JiarHOCTHKA, JJIS BHSIBICHHS MPHUXOBAHUX HE(EKTiB.
Perynsipai iHcmekuii J03BOJSIOTH IJIAHYBaTH PEMOHTHI POOOTH 3a3falieriib, 110 CKOPOYye
pocToi cyaHa Ta 3amobirae moTpedi y BEIMKUX peMOHTax. Takox, Ha MOI TyMKYy € HE MEHII
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BOKJIMBUM TaKi MPOIECH, K 30ip Ta aHaTi3 JaHWX BiJ 1HCIEKIIIH, SKUH TyKe IOTIOMarae mpu
BEJICHHI iCTOPIl CTaHy MEXaHi3MiB, 1110 MOKe OYTH Ba)JIMBO IJI CTPAXOBUX BHUIAIKIB Ta aHATI3Y
e(eKTUBHOCTI 00cayroByBaHHs. Lle Moke OyTH MPOTUAIEI0 HEMPABOMIPHOTO HaMaraHHs 4iI€HIB
eKIMaxxy CyJHa CKOPUCTATHUCS MOMJIMBHUMH BiJl CYTHOCTSIMM IHCIEKIIH Ha CBOIO KOPUCTH Ta 3a
pPaxyHOK HECIIPAaBHOCTI 00JaHaHHs (ke HEe OyJI0 OTJITHYTO 1HCIIEKTOPOM, aJIe MOTJIO MTPU3BECTH
710 TIOPAHEHHS WIEHIB €KiMaXy MPH CBOEMY BHXOJY 3 Jay), MOXKYTh MOTpeOyBaTH KOMIIEHCALl]
3a popmoro N1, a6o 3BepuyTuch 10 Konsenuii IMO npo nparirro Ha mopi (MLC, 2006).

IIpukian oOafHaHH: YapTpa3ByKOBUI NeeKTOCKOTI. e HOpUCTPil
BUKOPUCTOBYETBCSI JJIsi BUSBIEHHS JePEKTIB y MaTepiajax LUIIXOM BHUMIPIOBAHHS 4acy
IIPOXO/KEHHS ~ yIbTPa3BYKOBUX XBHJIb uepe3 3pa3ok. Ha cynHax Taki mnpuctpoi
BUKOPHUCTOBYIOTHCS 11 IEPEBIPKU TOBUIMHU CTIHOK METAJIEBUX KOHCTPYKIIIH.

— BuxopucraHHs €KOJIOTIYHO YHCTUX AHTUKOPO3iHUX 3aco0iB. Hampuknan,
3aCTOCYBAaHHS 3aXUCHUX KOMIIO3MIIIM HA OCHOB1 HEBOASIHOI OCHOBH, III0 HE MICTATh arpeCUBHUX
XIMIYHHX enleMeHTiB. Hanpuknan:

* Tepmiune posnuneHHs MetaiiB. Lleit MeToa BKITIOUae HAHECEHHSI METAIICBOTO TTOKPUTTS
Ha MOBEPXHIO TEII000MiHHMKA. [le Moxke OyTH anroMiHii, IIMHK, HIKEIb Ta 1HII METaH.

* EnokcuHl NOKPUTTS HAa OCHOBI PO3YMHHHUKIB: EMOKCHIIHI MOKPUTTS MarOThb BHUCOKY
CTIMKICTh 1O KOpO3ii 1 XIMIYHMX BIUIMBIB. 3a3BMuYail BOHM HE MICTATh arpeCHUBHHMX XIMIYHHX
€JIEMEHTIB 1 MOXKYTh 3a0e3neunTy e(peKTUBHUN 3aXUCT MOBEPXHI TEIIOOOMIHHUKA.

3. 3HOILIYBaHHS KOHCTPYKTUBHHUX €JIEMEHTIB:

— PerynsapHe TexHiuHe 00CITyroByBaHHS Ta OTJISAHM KOTia. BKiouaroun rnepeBipky cTaHy
TETI00OMIHHUKIB, 3aMiHY 3HOILIEHMX KOMIIOHEHTIB Ta BUIIPABICHHS JE(PEKTIB.

4. Brpata epeKTUBHOCTI TETULIOOOMIHHHKIB:

PerynspHe oumimieHHs Ta JAe3iH(EKLis TEIUIOOOMIHHMKIB. 3acTOCYBaHHS Cy4acHHUX
TEXHOJIOT1H, TaKUX K yJbTPA3BYKOBE OUYHUIICHHS T4 BUKOPHCTAHHS CIIEHIATI30BaHUX XIMIYHHUX
3aco0iB UId BHUJAJICHHS HAKWUIy Ta Kopo3ii. OnuH 3 HalBaXIMBIMMX (AKTOPIB, IO MOXE
MPU3BECTU A0 3aMiHU KOTJA, 3MA€ThCS 3BHYANHMN TEINIOOOMIHHHUK, aje WOro BHXOJDKEHHS 3
Jaay Ta HECBOe€yacHa 3aMiHa He o00ilsge HIiYoro mo0poro Hi B KOPOTKOCTPOKOBIH, HiI B
JIOBFOCTPOKOBIHM TMEPCIEeKTUBI 00 TMpare3laTHOCTI B HOPMali30BaHMX yMOBax KoTia. Y
crpo0i 3a0e3neunTH Oe3MEeUHICTh KOTJIa Ta eKimaxky. Mosi peKOMeH/Iallisi — BUKOPHUCTOBYBATH
TETIOOOMIiHHI amapaTH, BUTOTOBIICHI HA OCHOBI HEPKaBilo4yoi crami/Mifi abo JaTyHi, OCKUIBKA
caMi MeTajJi MarTh BUCOKHI PiBEHb 3aXHCTY BiJl 30BHINIHIX MOJAPA3HUKIB, TAKUX SIK: HaaMIpHA
BOJIOTICTh Y TIPUMIIEHHI, IO CHpHUs€ MiABUIIEHHIO 3HOCY KOPO3iHOro TulaHy aertam. | He
3aCTOCOBYBaTH B MalOyTHHOMY TEIUIOOOMIHHUKHM, BHTOTOBJICHI Ha OCHOBI BYTJIEIEBOI/
CILIaBJICHOT cTasti. Xo4ya BOHHU i HE JJOPOTi, aje Ayke HeHaainHi [1].

5. IlopyuieHHs B poOOTi CHCTEMH aBTOMAaTH3aIlii Ta YIpaBIIiHHS:

PerynsipHe OHOBIIEHHSI IPOTPaMHOTO 3a0€3MEYEHHSI CUCTEMH aBTOMAaTHU3aIlil, KOHTPOJIIO
TUCKY Ta MOHITOPHHTY TeMIIepaTyp KOoTjia. BrpoBakeHHs CyyaCHUX aJrOPUTMIB Ta TEXHOJIOTIN
s 3a0e3nedeHHsT HaAidHOI poOOTHM cucTeMu ympaBmiHHA. Lle TakoX ogHa 3 BaXIJIMBUX
po0JieM, OCKUTBKM MOKIIMBHM 301l CHCTEMH MOXKE MPHU3BECTH J0 HEBIPHUX MOKa3aHb ITi/T Yac
BIJIHOBJICHHS 11 poboTH [4].

MoHa 3a3Ha4MTH, 110 /0 LbOTO MYHKTY MOTPIOHO BiJHECTH (PAKTOP TOrO, L0 CHCTEMA
BUSIBJICHHS BUTOKIB 1 PI3KOTO MEpemaay TeMmIepaTypu uYepe3 HECBOEYaCHHH cTpec-TecT abo
3arajloM Hej0aje CTaBJIeHHs 0 Hei MOXKe BUHTH 3 Jaly 1 He BUSIBUTH KPUTHYHO HEJIONYCTHUMUX
MOPYIIEHh KOHTPOJII0 TEMIepaTyp 1 BOJOTOCTI TPHUMIIIEHHS, ¢ Tpaiioe oOnagHaHHSA. Y
JIOBFOCTPOKOBIHM MEPCHEKTHBI 11e MOXKE MPUBECTH 0 HEKOPEKTHOI poOOTH ab0 HaBITh BUXOIY 3
naxy MexaHizmy. OTxe peryispHe TeCTyBaHHS aBTOMAaTHYHHUX CHCTEM KOHTPOJIIO aKTHBHOCTI Ha
CYJIHI peKOMEHAYEThCS NPOBOJUTH SIK HaifuacTime.

6. HegocraTHICT 1OCTYITHUX PECYPCIB:

[To-mepire, 3abe3nedeHHss HEOOXITHUX PECypCiB UIsl TEXHIYHOTO OOCIYyrOoBYBaHHS Ta
3aMiHM 3HOIIEHWX KoMmoHeHTiB. llo-napyre, EdexTnBHE IUIaHyBaHHS 3alacHUX YacTUH 1
MaTepianiB, € HaJBaXJUBUMH CKJIaAoBUMHU. HaBiTh sKI0 y 0aratb0X CyJHOBIACHUIBKUX
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KOMITaHIM y 3BiTax MpO 3aKyMHiBII0 HEOOXIAHMX 3aMacHUX JeTale MEXaH13MiB, KOMIIOHEHTHU
SKMX MOXYTb, MOXIJIHMBO BHMTH 3 Jlady, 3a3Hau€HO iX HAsBHICTb, HE TaK PiJKI BUIAJIKU
OaHanbHOTO HEAOAHHS TaKUMHU ITYHKTAMH, Yepe3 MOXIMBY HeAOamicTh i1HCIEKTOpiB abo
HaMaraHHs 36KOHOMUTH KOUITH.

[Tpuxman katactpodu: [HIHIEHT 3 TerI00OMiHHMKOM Ha TaHkepi "Toppes" y 2009 pori:

[Huuaent 3 TtemooOMiHHMKOM Ha TaHkepi "Toppes" OyB BUKIMKaHMNA CEpHO3HOIO
KOpO3i€l0 Temioo0MiHHOro amapaTy. HemocratHe TexHiyHE OOCIYrOBYBaHHS IPU3BENO J10
HAKOMWYEHHsI KOpo3ii Ha HOro MoBepxXHi, 10, B KIHLEBOMY MiJCYMKY, IPHU3BEJIO 0 BUXOAY
amapara 3 Jajy 1, BHaCIiI0K LIbOT0, /10 po3pHuBYy KoTiia. CyMHUI BUNIA/I0K Y CYAHOIUIABCTBI, SIKUH
I11€ pa3 Haraaye npo Te, 10 He BAPTO HEXTYBATH IPiOHUIISIMH.

JonaTkoBi 3axoau 1 3a0e31eUYeHHS HaJIMHOCTI KOTIIIB

1. CucteMu peryssipHOro HaBUYaHHS €KIMaxy:

Opranizamiss peryJsIpHUX TPEHIHTIB 3 Cy4aCHHUX METOMIB OOCIyrOBYBaHHS Ta
MOHITOPUHTY KOTJIB 3 BHKOPHCTAaHHSIM OLIbII TOYHUX HAaBYAJIBHUX IMporpam. Takox MOXHa
BKIIIOYMTH TEMAaTHKy 3axHCTy OOJaJHaHH], 30KpeMa KOTJIB, IO MporpamMu TeopeTHyHOi
EnexTpoTexHiku, 3 po3risiioM CXeM aBTOMAaTH3allii Ta MOHITOPUHTY POOOTH KOTJIA.

2. EKOJIOT19HO YHMCTI aHTUKOPO31iH1 3ac00U:

Bukopucransas cepTU(ikoOBaHUX aHTUKOPO31HHUX MOKPHUTTIB 1 KOMIIO3UIiH, CXBaJICHUX
MOPCHKHMH OpTraHI3aIlisiMU. 3aCTOCYBaHHS 3ac00iB, IO HE 3aBJAIOTh IIKOAM HABKOJIHIIHHOMY
cepenoBuily. OHI€I0 3 PO3MIIHYTUX BUPOOHMYMX KOMITaH1i TaKUX 3aC001B MOXKe OyTH:

Jotun — oaMH 13 BENMKUX BUPOOHUKIB AHTUKOPO3IMHHUX IOKPHUTTIB, IO IPOIOHYE
HOPOAYKIIIO 715 CyAHOOYIyBaHHS Ta MOPCBKUX 3acTocyBaHb. [Ipoaykiis Jotun yacto mpoxoanTh
BIJIMOBIJIHI TEPEBIPKM Ta CXBajJeHHSA. AJie HE TaK 4YacTO CYJHOBJIACHHIIBKI KOMIaHii
3aKyIOBYIOTh JJOCTaTHIO KiJbKICTh 3aCO0IB TAaKOTO POy, Ha KOPUCTh EKOHOMII KOIITIB, 110 HE €
HPUITYCTUMHUM 1, TIO CYTI, MIJJIa€ PUUKY €KIMax.

BucHoBok. CyyacHi iHHOBaIlii Ta KOHKPETHI 3aXOJU 3 TEXHIYHOTO OOCIYrOByBaHHS Ta
3a0e3meyeHHsT O€3MeKH KOTJIB € 3alMOpyKOK YCIINIHOT Ta Oe3MeYHO0i MOPCHKOI eKCIUTyaTallii.
HeoOxigHe yBaxkHe CTaBJIEHHS 10 KOKHOTO aCIMEKTY, MOYMHAIOYHU BiJ KOHTPOJIIO TEMIepaTypH
Ta TUCKY, 1 3aKIHUYIOYH PETYJISIPHOIO 1HCIEKIIIEI0 Ta OHOBJIEHHAM oOnanHanHs. Lli koMIutekcHi
3aX0¥ JIOTIOMOXKYTh 3a0e3neuuTH Oe3leKky Ta HaJiiHicTh poOOoTH KOTia, 3a0e3nedyrodu
rapMOHIiiHE MO€THaHHA eHeprii Ta 0e3MeKu Ha MOpi.
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MARITIME ENGLISH PROFICIENCY AND
ITS INFLUENCE ON SAFETY AND OPERATIONS

Barladym M. A.
Kherson State Maritime Academy
Scientific supervisor — Pohorletska N. V.

Introduction. Why do maritime accidents occur regularly? A considerable portion of the
yearly ship collisions can be attributed to insufficient proficiency in the English language. These
accidents result from the inability of crew members to effectively communicate with each other.

Proficiency in Maritime English is a fundamental prerequisite for ensuring safety within
the maritime sphere. Serving as the official language of the shipping industry, it serves as the
cornerstone for effective and standardized communication. The use of English on ships holds
primary significance in the maintenance of various forms of documentation, as it is mandated
that all reports and inspections be conducted in English. Furthermore, it is imperative to ensure
the coordination of the ship's crew. Considering the diverse nationalities represented within the
crews of merchant ships, proficiency in both technical and spoken English becomes essential and
must meet the appropriate standards.

Main Part. The maritime industry relies heavily on documents, regulations, and
conventions written in English. These documents include international agreements, safety
protocols, navigational guidelines, technical manuals, etc.

English serves as a global standard for maritime communication. International
conventions and agreements, such as the SOLAS (Safety of Life at Sea) Convention [1], are
drafted in English to ensure common understanding and implementation across the maritime
world. For example, SOLAS conventions outline crucial safety measures for ships and have a
direct impact on operational procedures.

International agreements related to environmental protection, such as the International
Convention for the Prevention of Pollution from Ships (MARPOL) [2], are presented in English.
Compliance with these agreements is crucial for preventing pollution and ensuring
environmental sustainability in maritime operations.

The International Ship and Port Facility (ISPS) Code [3] is an international framework
for enhancing the security of ships and port facilities. It outlines a comprehensive set of security
measures that apply to vessels, port facilities, and the shipping industry as a whole. Proficiency
in Maritime English is crucial for the effective implementation of the ISPS Code. This code
often involves the use of specific security protocols, instructions, and communications, all of
which are conducted in English.

The Standard Marine Communication Phrases (SMCP) is a standardized set of
communication phrases used in the maritime industry to facilitate clear and efficient
communication from ship to shore and vice versa, ship to ship, and among crew members on
ships [4]. The necessity for such a standardized language, as exemplified by the SMCP, arises
from the critical need for precise, simple, and unambiguous communication in the maritime
sphere.

Moreover, nautical charts, operational manuals, and safety instructions on vessels are
often provided in English. Inaccurate understanding of these documents due to language barriers
can lead to navigational errors, machinery mishaps, or safety lapses, potentially resulting in
accidents. Furthermore, during emergencies at sea, clear and effective communication is
imperative. International maritime distress signals and procedures are standardized in English,
enabling effective coordination and response in times of crisis.

Let us analyze some examples of real accidents in the maritime industry where
communication issues and language barriers were contributing factors. One such example is the
Sea Empress Oil Spill in 1996. On February 15, 1996, at 20:00, the Liberian registered single
hull (with some side ballast tanks but no double bottom tanks) tanker Sea Empress struck a rock
at the entrance to Milford Haven, Wales. There was a pilot on board who joined the vessel at
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19:30. Four cargo tanks and several ballast tanks suffered damage from this grounding and
significant amounts of oil started spilling [5, p. 12]. Inadequate communication and
misunderstandings between the vessel's pilot and the local harbor authorities were identified as
factors in the accident. The failure to understand and comply with English-language instructions
led to the grounding and a significant oil spill.

Examining maritime accidents can provide valuable insights into the role of
communication and language barriers in safety and operational issues. One more example is the
MV Rocknes incident, which occurred over the weekend of January 17 and 18, 2004. The Bulk
Carrier MV Rocknes loaded a cargo of gravel in the South Norwegian port of Eikefet, north of
Bergen. After completing the loading on Sunday evening, the vessel departed from Eikefet
shortly before 09:00 on Monday, January 19, 2004, with a pilot on board. It then headed to the
bunker near Bergen, where it moored at 11:40. Four hours later, at around 15:40, MV Rocknes
continued its journey, still with the pilot on board, heading for its intended destination, the port
of Emden in Germany. At approximately 16:23, the vessel changed course to port to enter
Vatlestraumen, a narrow passage. By around 16:27, the ship touched the ground with its
starboard side. This touch led to an irreversible list to starboard, and within a few minutes, MV
Rocknes capsized entirely [6, p. 6]. The accident was partly attributed to language barriers
among the international crew members, which led to miscommunications during critical
moments. This language-related issue hindered the crew's response and contributed to the vessel
capsizing.

Poor communication stands as a recurring and consequential factor in maritime accidents,
from groundings to collisions. Examining three accidents from 2018 and 2019 reveals the pivotal
role of communication in maritime safety: a cruise ship collided with mooring dolphins due to a
lack of coordination between the master and pilot, primarily resulting from communicative
weaknesses; an LNG carrier colliding with a VLCC due to inappropriate VHF communication,
which led to a collision course; a container ship grounding, a result of inefficient bridge resource
management and poor communication of an off-track alert [7]. These cases underline the
necessity of effective and standardized communication practices to enhance safety and avert
maritime accidents.

While examining maritime accidents highlights the critical role of effective
communication in ensuring safety, it is important to determine two key aspects of maritime
operations that exemplify the significance of proficient communication: watchkeeping and
emergency drills.

The practice of watchkeeping on board ships represents a continuous and unwavering
commitment to vigilance. It is the responsibility of watchkeepers to ensure the safety of the
vessel, its crew, and the environment. Proficiency in Maritime English is pivotal for this role, as
effective communication can mean the difference between a safe journey and a potential disaster.

Moreover, as maritime professionals understand, the sea can be unpredictable, and
emergencies can arise at any moment. Drilling on board a ship is not only a legal requirement
but a crucial element of emergency preparedness. These drills are essential to ensure that the
crew is well-prepared to respond effectively in the event of various emergencies, including fires,
man-overboard incidents, and abandon-ship situations. Emergency drills include practicing
procedures for muster stations, donning lifejackets and immersion suits, launching lifeboats and
life rafts. In these scenarios, efficient communication is vital, and crew members must clearly
understand instructions and coordinate their actions.

Conclusion. Proficiency in Maritime English is not just a requirement; it is a
fundamental prerequisite for safety within the maritime industry. English serves as the official
language, vital for effective communication, documentation, and adherence to international
regulations and conventions. Real accidents highlight the terrible consequences of
communication issues and language barriers. Furthermore, the critical importance of English
proficiency is evident in watchkeeping and emergency drills. In both, the ability to communicate

140



Cyuacni npobremu Mopcbkoeo mpancnopmy ma besnexa mopeniascmaa, 23 aucmonada 2023 p.

clearly and effectively in Maritime English is pivotal for ensuring the safety of vessels, crews,
and the environment.
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Beryn. KoxxHOro poky y cBiTi BimOyBa€eThbesl SIKECh BEJIMKE BIIKPUTTS y pi3sHUX chepax
TEXHOJIOT1H, SKI 3 TUIMHOM Yacy PO3IMOBCIOJDKYIOTHCS BCE Oibllie 1 OUTbIIE Ha TOBCSKICHHE
KUTTSI, Mai>ke KOKHOTO 3 Hac. Taki 3MiHM BIUIMBAIOTh TAKOXK 1 HA poOOYl MOMEHTH, HATIPHUKIIA]T
BCTaHOBJICHHSI HOBITHBOTO 00JIaiHaHHS B 0icH, 3aBOJIU, CyIHA TOMIO.

He nuBnsuuck Ha 1€, cucTeMa MiJrOTOBKM Ta HaBYaHHS MaWOyTHIX (axiBI[iB JIEIIO HE
BCTUTAIOTh 32 PYXOM DPO3BUTKY Hayku. CTyIEHTH Ta KypCaHTH MOXXYTh POKaMU HaBUYaTHCS 3
oOJaiHaHHSM, K€ B)KE Mai)ke HIXTO HE BUKOPHCTOBYE, OTPUMYIOYM TaKMM YWHOM HE TyKe
SIKICHI 3HaHHS Ta HABUYKH, 3 SIKHMHU IOTIM IpAallOBaTH HE JTOCUTh KOM(OPTHO Ta Oe3meyHo.
Came depe3 1€, s X049y BUCBITIIMTH JCKUIbKAa MOMEHTIB, SIKI MOTJIHM O JOMOMOTTH MOKPAIIUTH
CHUTYaIIiIO.

OcHoBHa yacTuHa. AOu KypcaHTH OylM MaKCHMaJbHO KOMIIETEHTHI MpPHU BHUXOJI Ha
MepIry NPaKTHUKY, HEOOXIMHO HE TUIBKKM pO3IOBiIaTH Npo Mpodecio, 3apaau sKoi BOHU
MOCTYIWIIH, & TAKOX MPOJEMOHCTPYBATH, SK 1 3 YUM JOBEJETHCS MPAILIOBATH Y MaHOyTHBOMY,
0COOJIMBO, KOJIU 11€ CTOCY€EThCS (PaxiBIliB, K1 OYyTh MpaIfOBaTH y MOPI.

Crin 3ayBakuTH, 10 Tpodecis MopsiKa € TykKe Cenu(iqHOI0 1 TATeKO HE KOKEH MOXKE
BUTPUMATH KOHTPAKTH HABITH 1O 4 MiCsIIi, a 3a3BHYall TPHUBAIICTH OJHOTO KOHTPAKTY JlocsATaE 6-
7 micsmiB. Mu BBakaeMo, 1110 MailOyTHIM (haxiBIsIM HEOOXITHO OApa3y JaBaTd 3HATH, IO TaKe
miBpoky y wmopi. Panime, 3a wacm CPCP, iHoal mpoBoamiach NpPaKTHKA, KOJIW KypCaHTH
3HAXOAMJIMCh Ha CYJIHI pa3oM i3 BUKJIaJaduaMH MPOTATOM Micsisd. TakuM 4YMHOM, KypCaHTH BXe
JI0 TIEPIIOi MPAaKTUKXA MaJIA TIOHSATTS TPO Te, MO iX Yekae y MaitlOyTHpoMy. Takuii KoMOiHOBaHHI
BHJI HABYAHHS MOJXE JTy’)Ke€ TTO3UTHBHO CIPUATH HAa KYPCAHTIB, HOTO HABITh MOXKHA TMOKPAIIHUTH,
JNOJABIIM 7O IbOrO III€ YMOBY, IMIO TMiJ dYac poOOTH HEOOXIAHO CHIIKYBAaTUCh TIIBKU
AHTITICHKOI0 MOBOIO, a0 MaKCHUMalbHO MPUOJIM3UTH YMOBH JI0 pealbHUX POOOYMX JHIB Ha
CY/JHI.

3po3yMijio, IO BIAMPABIATH BCiX KypCaHTIB Ha OJHE CYTHO He OyJe MOXJIHMBHM, aje
MOJKHA BiJIIIPaBJISITH JIEKiIJIbKa HAHKPAIIMX ¢ KOKHOI TPYIH, a 1o poouTH iHmuM? J{s mporo y
3aKJIaJlax BUIIOI OCBITH BCTAHOBJIEHI CHeUialbHI TPEHAXEPU JUIA CYAHOBOJIIB, MEXaHIKIiB Ta
eJIeKTpOMeXaHiKiB. He MUBISYMCh HA HASBHICTH IUX TPEHAXEPIB, € JeKiIbka mpodiem. [lo-
mepie, e BiK 1 aKTyalbHICTh, BOHH HE 3aBXJIH BiJIMOBITAIOTH TOMY OOJIaJHAHHIO, SIKE MOXHA
3yCTPITH Ha CYIHi, OCOOJIUBO, SIKIIO CYJHO JIOCHTh HOBE. TaKOX € IOCUTh TAPHUM PIllICHHSIM
3pOOUTH ypPOKH, 3 BUKOPUCTAHHSIM pPEATBLHOTO OOJNaIHAHHS, OUThIN dacTimne, abu MaiOyTHI
¢daxiBIi HE TUIBKH CIyXaJd MPO T€, 3 YUM iM JIOBENEThCS MPAIIOBATH, ajle W Malld 3MOTY
Mo0aYUTH caMy YCTaHOBKY 1 Kpalle 3p03yMiTH, IPO IO caMe ie MoBa.

Pucynok 1.1 — HapuansHa naboparopis “BantakHi onepariii 3 BeIMKOBaroBUMHU BaHTaKaMu™~
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Pucynox 1.2 — HaBuanpHa maboparopist
“KonekTHBHI pATYyBaibHI 3ac00u Ha 60pTy cyaHa”. Boana craniis

[lpakTka Ha CymHI 3 BUKIQJla4yaMd Ta YPOKA 3 pEATbHHUMH YCTAaHOBKAMHU JIyKE
JIOTIOMAraroTh Kpalie 3p0o3yMITH Marepiaj, aje € e OJHa BaXKJIMBa pid, sKa HABIAKU 3aBa)kae
MOBHOLIIHHO BYMTHUCS MO cHeliaibHOCTi. MoBa e mpo 3aiiBi, Ha Mill morisn, y mpodecii
peIMEeTH, HAIPUKIAL: icTopis, inocodis, ykpaiHChKa MOBa TOIIO. 3BUYANHO 1€ BaXKIUBI IS
3HAHHS NPEAMETH, aje He U1 MalOyTHIX MOPSKIB, TOMY 10 BOHM OaHaIbHO M HE MOTPIOHI Npu
po0OTI Ha CyIHI, a TUIBKU BiAOUPAIOTH Yac 1 CHJIM, SKI MOXXHA OyJi0 O BUTpPATHTH Ha 1HINWN
npeaMeT, siIKkuil Oye HanpsiMy BiTHOCUTHUCS J0 MOKPAIEHHS HABUYOK MallOyTHHOTO (paxiBIIsl.

Buchosok. IlizcymoByroun Bce ckazaHe, MOKHA 3pOOUTH BUCHOBOK, IIIO JIsi MallOyTHIX
MOpSKIB MOTpiOeH OIbIl MPAKTHUYHUN MiaxiA, abu y ToloBax KypcaHTiB Oyjia HE TUIbKU
JekIiiiHa iHndopMmaris, ame W mpakThKa, abM BOHU PO3YMIIM, 3 UMM BOHHU MPALIOIOTH, 5K
yCTaHOBKA NMPHUOIM3HO BUIJISIAE 1 TOMY MO/AI0HE.

CIIMCOK BUKOPUCTAHUX J’KEPEJI

1. ®otorpadii 3 TpenaxepHoi 6a3u X AMA. Tpenaswcepua 6aza 3azanvha inghopmayis -
BeO-caiit. URL : https://ksma.ks.ua/?page_id=589 (/lara 3BepHenns: 24.10.2023).
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B3AEMO/IS TA POJIb BUKJIAJTAYIB I KYPCAHTIB I YAC BUBUEHHSI
AHTJIIMCBKOI MOBHU 3A ITPO®ECIMHUM CIIPSIMYBAHHSIM

Ilonog A. B.
Hayxosuii kepisnux — JIawenxo V. 1., kano. nayx

Beryn. OcranHiM yacoM B YKpaiHi BiIOYyBalOThbCs SIKICHI Ta KUIBKICHI 3MIHU y cdepi
BHUBYEHHS aHTJIICbKOI MOBH, ii BUKOPUCTAHHS CTa€ BCE OLIBII MOLIMPEHUM 1 CTATYC 3MIHIOEThCS
y HampsMKy OQIliiiHOT MOBM CHUIKYBaHHs, aKTHBHO HAaJIarO/DKYIOThCA JUIOBI 3B S3KH 3
AQHTTIOMOBHUMHU KpaiHamu. Jlnsg MalOyTHIX MOPSIKIB HAJAroJKEHHS [IJOBHX BIJHOCHH 13
NapTHepaMu 3 aHIVIOMOBHMX KpaiH — L€ HIaHC peaii3alii cede Ha PUHKY Mpami y CKiIajl
3MIIIAHUX eKimaxiB. TakuM YMHOM, BHBYEHHS AaHIVIIHCBKOI MOBHM CTa€ OJHUM 3
HaWNEepCIEeKTUBHIIINX HAMPSMKIB IMIATOTOBKU KypCcaHTa Ik MalOyTHBOTO (paxiBIIsl.

[Tpote (axoBa miAroTOBKA 3 AHIJIIMCHKOI MOBM MICTHTh HE JIMILIE 3HAHHS 3 3arajbHOl
JIEKCUKU Ta IpaMaTUKHU, aje ¥ mpogeciiiHo crpsMOBaHy TEPMIHOJIOIIIO 3a MEBHUM HalpsSIMKOM
npodeciiiHol OCBiTH, sIKa HaJacTh 3MOTy MalOyTHbOMY CIEL[aliCTy BIJIbHO OPIEHTYBATHUChH Y
ctepi CBOET AISUTHHOCTI.

Jliist 3abe3neueHHst SKOCT1 OCBITH MOTPiOHA B3a€MO/Iis YCIX YUAaCHHUKIB IPOLIECy HaBYaHHS
TOMY METOI0 CTATTI € JIOCHIIIUTH B3aEMOJII0 Ta POJIb BUKJIAJayuiB 1 KypCAaHTIB M1J1 4aC BUBUYEHHS
aHITIMCbKOT MOBU 32 MPo(eciiHUM CIIPSIMYBaHHSM.

OcHoBHa yacTHHA. Y cy4acHii negaroriui «mpodeciiiHa miroToBKay po3risaJacTbCs sIK
«HEBIJ’€MHa CKJIaJIOBa YaCTHUHA €IMHOI CHCTEMM OCBITH» 3MICT SIKOi BKJIIOYA€ MOTIHOIEHE
3aCBO€HHS KypCaHTaMU HAyKOBUX OCHOB Hpo¢eciiiHOi AiSUIBHOCTI, PO3BUTOK CIEIiaTbHUX
NPAKTUYHUX HABUYOK 1 BMiHb, (OpPMyBaHHS OCOOUCTICHUX SIKOCTEH, BaKIMBHX JUIf
MaitoyTHboro daxius» [1, c. 274-275]. Tox, npodeciiiHy MiATOTOBKY pPO3YMIEMO SIK CHCTEMY
3aCBOEHHS 3HaHb, YMIHb 1 HABUYOK, CIPSIMOBaHY Ha (hOpMyBaHHS B OCOOMCTOCTI mpodeciitHoi
TOTOBHOCTI JI0 BUKOHAHHS MPOQeCiiHOT AisTTbHOCTI, 1 Ha PO3BUTOK Tpodeciitnux 3ai0H0CcTEH [2].

CucteMor0 3acBO€HHS 3HaHb, yYMiHb 1 HaBUYOK AaHIIIHCHKOI MOBH MpodeciiftHOro
CIpsSIMYBaHHS € HaBUaJbHA JISUTBHICTH HA IMMapax TakK 1 Mo3aHaByUalbHA JiSUTBHICTH (CHCTEMa
Moodle, Zoom conferencing, Viber, Telegram ta iH.) 3a yMOB, KOJHM HaBYaHHS Big0yBa€ThCs
o(maita. Po3ristHeMo B3a€EMOIiIO Ta POJIb BUKJIAIAviB 1 KYpCaHTIB i/l Yac BUBYECHHS aHTITIHCHKOT
MOBH 32 IPOoQECiiiHUM CIPSMYBAaHHAM Ha Mapax.

Ha mapi HaliO1IbIT pO3MOBCIOPKEHUMU € TaKi BUIA B3a€EMOJIIT SIK:

1. BUKIamad — KypcaHTH: 37e01IbIIOro y MpoIeci Takoi B3aeMOJii BUKIIagad Biirpae
pOJIb OprasizaTropa, a KypCcaHTH BUCTYHAlOTh y POJi aKTUBHHUX ciyxadiB. lIpukiamamMu 1mporo
MOXYTb OyTH: MOBIIOMJIEHHS LII€H Ta METH 3aHATTS, OEsIKli BHIM «MO3KOBHMX IITYPMIB»
(brainstorm), iHCTpyKIIii 3 BUKOHAHHS 3aB/IaHb, TOIIO.

2. BUKJIaga4 — KypCaHT: ISl B3aeMOJis Iependayae posib BUKIAgada sIK aKTHBHOTO
cillyxada, a KypcaHTa SK aKTUBHOTO JOMNOBijava. Sk mpukiaa, 1me Moxe OyTH, B OKPEeMHX
BUIIQ/IKaX, IEPEBIPKa TOMAIIHBOTO 3aBAAHHS, BIAMOBI/II HAa 3alIUTAHHS UM 3aBJIaHHS.

3. KypcaHT — KypcaHT: y IbOMY BHIIQJKy KypCaHTH MOXYTh BiIirpaBaTH poIi
OpraHizaTopiB Ta aKTUBHUX YYaCHHUKIB HaBYAJILHOTO MPOLECY, B TOM Yac sK BUKJIAla4 Ma€ pojib
aKTUBHOTO ciyxadiB. Takuii po3mofin poiiell mpurtamMaHHUK poOOTI KypcaHTIB B mapax i
MIPAKTUKU CUTYaTUBHUX JIAJIOTIB aHINIIHCHKOI0 MOBOIO 3a HpodeciiiHuM cnpsMmyBaHHAM. [laHa
CHUTyaTHBHA B3a€MOJIisl JO3BOJIAE€ KypcaHTaM (hOpMYJTIOBATH BIIACHY AYMKY 1 BUKOPHCTOBYBAaTH
HaJaHi 3pa3kd MOBHHX KOHCTPYKIIM y KOHTEKCTI 3amporoHoBaHOi cutyari (controlled
exercises), abo mpoyKyBaTH BJIacHI MOBHI KOHCTPYKIIii (Semi-controlled exercises).

4. KypcaHT — KypCaHT — KypCaHT: KypPCaHTH TaKOK BIJIITPalOTh POJIi SIK OpraHi3aTopiB TakK
1 cimyxauiB, a BUKIAgad BHUCTYINA€ aKTUBHUM croctepiradeM. llpukmamamu Takoi B3aeMomil
MO’KYTb BUCTYIIATH 3aBJaHHS THILY: BIAMOBIJb HA 3alUTaHHs (KypCaHTH 3aJal0Th 3alIUTAHHS 3
BIIPaBH OJMH OHOTO — /It controlled exercises, abo cBoOi BiacHO CTBOPEHI 3alMTaHHSI — SEMI-
controlled exercises); nesiki Buau «Mo3K0BUX mTypmi» (brainstorm) Taki sk «CHKHHNA KOM»,
TOIIIO; TIEPEBIPKA IOMAITHLOTO 3aB/IaHHS.
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5. KypcaHT — KypCaHTH: y IIbOMY BHUJI1 B3a€MO/Iii OJIMH KyPCAHT Tpa€e poJib OpraHizaropa
Ta CMiBPO3MOBHUKA, 1HIIII KypCaHTH — aKTUBHUX CIIBPO3MOBHHKIB, a BUKIIaJau — CIOCTepiraya.
[IpuknagamMu HOTO MOXKYTH OyTH BIpPABH SK-TO: Mpe3eHTallisl (KypcaHT MOKa3ye i po3MOBigae
PO MpeAMET AOCITIKEHHS, 1HII — (GOPMYIIOIOTh 3alTUTaHHS CTOCOBHO IMPE3eHTAIlil), TPOeKTHA
pobota (B TakoMy BUMAJKY POJIb BUKIIaJgada Bij CIIocTepiraya 3MIHIOETHCSI Ha CITIBPO3MOBHHUKA
pa3oM i3 iHIIUMU KYypPCaHTaMH), TOILO.

6. KypcaHTH — KypCaHTH: TYT pOJIi KypCaHTIB OJHAKOBI — BOHH aKTHBHI
CHIBPO3MOBHMKHM, a BUKJaJauy — CHocTepiray. BopaBamu ajs 1bOro THILy B3a€MOJIl MOXYTh
OyTu npogeciiftHo crpsiMOBaHi cutyauii (e BiAOyBa€eThCs PO3NOALT poJiel BIAMOBIIHO 10 TOCA]
a00 000B’sI3KIB WIEHIB €KiNaxKy Cy/Ha), a00 MPOCTO CUTYAILIi]l BIAMOBIIHO T€Mi Ta METi 3aHATTSL.

JlJ1s IOBHOTH TOCIIIJKEHHS B3a€EMO/II1 Ta poJii BUKJIA/layiB Ta KypCAHTIB PO3IIIHEMO iX Y
1o3a HaBYaJbHIH IisuibHOCTI Ha twiatdopmi Moodle. Tyt Buknamad 3ae01MBIIOrTO BHCTYIIAE
OpraHi3aTopoM, CIOCTepiraueM Ta OI[iHFOBa4YeM, SKIIO 3aBJaHHS BiTHOCITHCSA 10 Tuiy Stop and
Check, Progress Test, videos, games, students’ books, Tomro. Asie SKIIO CHIJIKYBaHHS
BiZIOyBa€eThCs y yati a00 Gopymi, TOJI poJib BUKJIa1a4ya 3MIiHIOETCS 1 BiH/ BOHA BUCTYIA€ y PO
aKTUBHOT'O CIIBPO3MOBHHUKA.

3BICHO, M1 YaC BUBYECHHS aHIUIIHCHKOI MOBH 3a PO ECiiHUM CIIPSMYBaHHAM BIIITPalOTh
TaKO’K POJIb JJIsl BUKJIJauiB 1 KypCaHTiB:

1. ocoOucricHl BIJHOCHMHHU: SIKIIO y MpPOLECI HaBYAaHHS BUHUKAE HEMOPO3YMIHHSA MIXK
BUKJIQ/la4eM Ta KypCaHTOM II€ MOKE IO3HAUYUTHCh Ha CTAaBJIEHHS OCTAaHHBOI'O 10 JMCLHUIUIIHU
B3arai;

HasIBHICTH 200 BIJACYTHICTh CTUMYJIiB:

MO>KJIMBICTh OTPUMATH XOpoUly IpodeciiiHy MArOTOBKY Ta peaizyBaTH cede
HeOaXaHHS BYMTHUCH B3araji (pilleHHs PO HaBYAHHS MPHUIHATO OaTbKaMu);
CTYIIIHb 3a111KaBJICHOCTI:

BHKJIaJ1aya y IIKaBii 1mojja4i HOBOro MaTepially KypcaHTam

KypPCaHTIB Y 3aCBO€HHI HOBUX 3HaHb;

CTYMiHb MiATOTOBKU Ta TOTOBHOCTI:

BUKJIa/Iavya JI0 IPOBEICHHS 3aHSITTS

® KypcaHTa /10 poOOTH Ha 3aHSTTI.

BuCHOBKHM. Y3araibHIOIOUH BCE BHILE 3a3HAYCHE, MOXKHA 3pOOUTH BUCHOBKH, 1110 B3a€MOJIiS Ta
POJIb BUKJIJauiB Ta KypPCaHTIB Ha 3aHATTAX 3 aHIIIIIChbKOT MOBH 3a MPO(eCcitHUM CIIPSIMYBaHHSIM
3ajexaTh Bijl 6aratbox (akTopiB, a came:

1. ¢popmu npoBeeHHs HABYATBHUX 3aHATH!

OHJIAalH

odnaitn

(dopmu B3aeMoii (3MIHIOIOTHCS POJIL)

. CYKYITHOCTI 1HIMX (paKTOpiB, IO 3a3HAYCHI BUIIIE.

HpOTe CIIiJ] MaMm’sITaTd, IO YCHIIIHICTh HABYAHHSA, B MEpILIy 4Yepry 3ajJeKuTh BiJ
ocoOHcTICHOTO Oa)kaHHsI OTpUMaTH (axoBl 3HAHHS, a BHUKIAJaudy (SK MPOAHAII30BaHO BHILE)
BIJIBOJUTHCS, B OCHOBHOMY pOJIb OpraHi3aTopa, CrocTepiraya Ta akTUBHOTO CiIyXaya.

CIITMCOK BUKOPUCTAHUX J/KEPEJI

1. I'onuapenko C. Y. Vkpaincekuii nemarorivauidi cioBuuk/ C. V. I'onuyapenko. — K.
JInbine, 1997. - 376 c.

2. JIsmenko VY. L. IligroToBka MaiiOyTHIX CyJHOBHX MEXaHiKiB 3acobamu mpodeciiiHo-
opierroBanux auciuiutin / Y.1. JIsmenko // Haykosi 3anucku TepHOMIBCHKOTO HAIIOHATBLHOTO
neaarorivHoro yHisepcurery iM. Bonogumupa ['Hatroka. Cepisi: negarorika. — TepHomnins: Bua-
BO TepHOMNIIBLCHKOTO HaIIOHAJIBLHOTO TEAarorigHoro yHiBepcuteTy iM. B.I'HaTtioka, 2015. - Ne3.
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THE ROLE OF COMPETENCY-BASED APPROACH IN TRAINING OF SEAFARERS

Sharapov M., Hinkul O.
Kherson State Maritime Academy
Scientific supervisor — senior teacher at the Department
of English Language Department for Electrical Engineers Krasnovska I.

Introduction. The maritime industry plays a key role in the global economy, transporting
goods and people across the world's oceans. To ensure safety, effectiveness and sustainability, it
is essential to have well-trained professionals in this field. In the last 15-20 years, European
systems of higher education have been covered by a movement of the competency-based
approach that is becoming the fundamental basis for training maritime transport specialists. Due
to this approach, students learn to think, act and respond quickly to new challenges in modern
conditions. Earlier in the educational process the development of “dead knowledge” was
observed, that is, knowledge that the student must understand and perceive, remaining, however,
unable to activate them in situations where the application of this knowledge was relevant in real
life. Taking into account these trends, the staff of the Kherson State Maritime Academy
determined the main goal is to achieve an increase in the quality of education of maritime
specialists who could become competitive on the global labor market, through experimental
development of the most effective method of training maritime specialists.

Main text. Implementation of higher education standards of Ukraine that is based on
competency-based approach actualized the importance of interactive methods in the learning
process. To improve the quality of education of maritime specialists, it is necessary to use
innovative technologies in the teaching of transport disciplines. Innovation technology means a
certain set of methods, means and measures to ensure innovative activity [1].

This approach shifts the focus from traditional academic qualifications to practical skills
needed for employment.

Considering professional competencies, the following are distinguished:

1) simple (basic) competencies (formed on the basis of knowledge, skills, abilities, easily
recorded, manifested in certain types of activities);

2) key competencies — extremely difficult to account for and measure, manifested in all
types of activities, in all relationships of the individual with the world, reflecting the spiritual
world of the individual and the meaning of his activities.

Some studies have other qualifications:

1) standard — those without which the normal functioning of an individual or organization
is impossible;

2) key — ensure their competitiveness in the socio-economic market, distinguishing them
favorably from similar representatives;

3) leaders are the “creation” of the future, manifested in innovation, creativity, dynamism
and dialogism (cooperativity, multiculturalism).

So, professional competency in relation to ship electrical engineers can be interpreted as:
a qualitative characteristic of the degree of mastery of the future Electro-technical Officer in his
professional activity. Among the characteristics of a specialist’s competency determined by this
profession, the following can be distinguished [2]:

1) the ability to make decisions regarding oneself;

2) the ability to suppress one’s own insecurities;

3) presentation of the most effective ways to achieve the goal;

4) the ability to determine the nature and content of activities depending on the prevailing
conditions based on existing knowledge and experience;

5) the ability to analyze one’s own activities. Understanding competency as “training,”
we highlighted the ability of future ship electrical engineers cadets to transfer acquired
knowledge, skills, and abilities to another field of activity that differs from the main professional
activity of a specialist. For a marine electrical engineers, this property is very important due to
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the rapid replacement of equipment models, for the operation of which a specialist is trained at
the academy.

Thus, for future ship electrical engineers, the problem of professional competency is
paramount, since it determines the main goal of training and activities of teaching staff - the
creation of pedagogical conditions for the implementation of professional training of the future
ship electrical engineers and the formation of an individual capable of self-learning and self-
improvement.

When starting the study of the formation of professional competency of ship electrical
engineers, we were based on the following principles: the dialectical unity of integration and
differentiation, anthropocentrism, cultural conformity, modularity, developmental training and
flexibility.

These didactic principles, in addition to traditional ones, define the conceptual basis of
competency-based education of future ship electrical engineers.

Based on the research conducted by our group, it has been established that any
competencies, and especially professional ones, are multifaceted and multistructural
characteristics, the assessment of which cannot be fully standardized. Analysis of such an
integral characteristic of a professional as competency makes obvious the interdependence of the
processes of his personal and professional development and the formation of competencies. They
are an intermediate result, a certain fixed indicator of the personal and professional development
of a future specialist. In this regard, an important stage of diagnostics was the development of
criteria for personal and professional development, taking into account which diagnostic tools for
measuring competencies were created. In accordance with the three-component structure of
competency, the leading indicators of personal and professional development can be represented
by the following spectrum of manifestation: personal component, including value-target and
personal-semantic aspects; cognitive-methodological and integrative-activity components.

The personal component determines the integrity of the individual, the presence of life
and professional meanings and values, and the personal attitude towards the acquired
competencies. At the same time, its value-target aspect characterizes the quality and degree of
expression of the student’s value and target guidelines for the future profession. The personal-
semantic aspect of this component reveals the degree of personal attitude to the phenomena
being studied, the level of subjectivization of knowledge and reflexive-semantic actions of the
individual, the desire for higher, emotional-psychological, intellectual and professional
development, the presence of sufficiently formed personal structures, the integrity of personal-
semantic formations.

The cognitive-methodological component determines the level of the student’s
knowledge base and intellectual development, his creative abilities. It provides knowledge of the
theoretical and methodological foundations of the subject area, which determine the degree of
formation of scientific, theoretical and practical readiness for professional activity.

The integrative-activity component presupposes the ability to use the acquired arsenal of
knowledge not only in the areas of their direct application, but also in interdisciplinary areas, as
well as in situations of uncertainty and ambiguity. This component determines the possibility of
applying accumulated knowledge and methods of action in practice.

Having carried out a theoretical analysis of the formation of professional competency of
future ship electrical engineers, we determined the content and purpose of professional training
of ship electrical engineers in the competency aspect:

1) replenishment of basic knowledge with information on the latest achievements in the
field of technology and development of maritime equipment, the requirements of International
and national documents on maintaining a safe engine watch;

2) training in the use of modern diagnostic tools for ship technical equipment;
development and strengthening of skills in making the right decisions in force majeure
situations, determining compliance of the specialist’s level of competence with the requirements
of STCW 95 and IMO;
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3) development and formation of personal qualities necessary in the professional
activities of a ship electrical engineer, the use of leadership and training skills (responsibility,
endurance, ability to make decisions in critical and stressful situations);

4) the formation of professional interest and the ability to self-learn, self-organize and
self-improvement in rapidly changing working conditions.

The methodology for training future ship electrical engineers consisted of the following
stages:

1. Information and didactic stage. The lecture work is rich in information and factual
material, taking into account the experience of applying good maritime practice of previous
generations of specialists, the requirements of International and national regulatory documents,
and trends in the development of equipment and technology at the present stage. During the
lectures, demonstration material, presentations and practical work were actively used.

2. Practical stage. Simulator training was carried out taking into account the analysis of
the information received, on the basis of which the ability, if necessary, to make decisions to
correct the situation, eliminate malfunctions, and resolve interpersonal relationships was
developed.

Upon completion of the information blocks and stages, control testing and control and
examination procedures were carried out at the end of the course.

The following were identified as indicators of the effectiveness of the experimental
methodology for training future ship electrical engineers at the first stage of the experiment [3]:

v' conscious motivation to learn;

v’ attitude towards professional activity as a source of personal and professional
development;

v independent choice of topics for in-depth study and diploma design;

v’ active participation in research activities;

v’ ability to integrate (the ability to apply knowledge from one educational field to
another); developing your own ways of solving problems;

v development of creative thinking;

v formation of personal qualities (responsibility, endurance, ability to make decisions
in critical and stressful situations, etc.).

The choice of these indicators is due to the fact that in their interrelation they most fully
reflect the essence of the main components of professional competence, therefore, the positive
dynamics of their development can objectively indicate the effectiveness of the proposed
approach.

Conclusions. A competency-based approach is a key strategy for developing maritime
professionals who are not only academically competent but also industry-ready. It aligns
educational goals with industry needs and promotes a culture of lifelong learning. By adopting
this approach, the maritime sector can provide a skilled workforce that will contribute to the
growth and sustainability of the industry.
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