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AnAwon Zuyypadéa AumAwpatikig Epyaoiag

H katwbL umoyeypappévn Avaotaociou Xpuor tou NikoAdou, e aplBuo puntpwou 13089
dottntpla tou Mavermotnuiov AUTIKAG ATTIKAG TG ZXOANG Mnxavikwv, Tou TUAUATOC
Naumnywv Mnyavikwy, SnAwvw unevBuva otL:

«Elpat ouyypad£ag autng Tng SUTAWHATIKAG epyaciag kot 0Tl kKABe BonBela TNV onola ixa

yla TNV TPOETOLLACLA TNG €lval TTANPWS AVAYVWPLOMEVN Kal avadEPETAL OTNY £pyacia.
Eniong, oL omoleg mNyEC amo TG omoleg ékava xprnon dedopévwy, Wewv N Aéswy, elite
okplBwg elte mapadppacpéveg, avadEpovial oTo cUVOAO TouG, He TARPN avadopd oToug
ouyypadelg, Tov EKSOTIKO 0IKO 1} TO TIEPLOSLKO, CUUMEPIAAUPBAVOLEVWY KOL TWV TINYWV TIOU
XpnoLlpomnoibnkav amno to diadiktuo. Emiong, Befatwvw OTL autr N gpyaocia £xeL cuyypadet
OO UEVO OTIOKAELOTLIKA KOl AMOTEAEL MPOTOV MVEUATIKNG L&loKTNoilag TOo0 SLKAC Loy, 660
Kot Tou I6puparog.

Mapdfacn TG AVWTEPW OKAdNUOIKAG pou guBuvng amoteAel oucwwdn Adyo yla Thv
0VAKANGN TOU TITUXLOU HoU»

H AnAoloa

Xpuon N. Avaotaociou
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Euxaplotieg

Me tnv mepdTwon tng moapouoag SUTAWMOTIKAG gpyaciog Ba nBeha va suxoploTiow Tov
kaOnynt tou TuAuato¢ Naumnywv Mnxovikwv, K. AlBavo Fewpylo ylo TNV OUVEXH
cuvepyaoia Tou Kal TNV gunotoclvn Tou otn §eUTepn SUTAWUATIKA HOU pyooia KOTd TNV
SLAPKELA TOU TTOPOVTOC TIPOTITUXLAKOU TIPOYPAUUATOC Kol TO MAVEMLOTAKLO AUTIKNG ATTLIKAG
(mpwnv TEI ABrvag) ylwa tnv sukalpiot ylo CUMHETOXN OTO OVABOOULOUEVO TIEVTOETEG
npoypoppa omoudwv. Emiong, Ba nbela va euxaplotiow OAoug toug cuvabdéddoug Tou
EMAYYEALATIKOU KL aKadNUaikoU HOoU XWwPOoU TIOU CUVAVTNOoO WG CrUEPA TTOU CUVEBOAAQV
KoONUeEPLVA e TN BETIKN TOUg OKEPN Kal cupmnapdctacn. TEAOG, eMBUUW VA EUXAPLOTACW
TNV OLKOYEVELA OV KOl TG PIAEG pou TToU UTIRPEaV MAPOVTEC KL UTIOOTNPLKTLKOL OE aUTr TNV
peyaAn Stadpoun, 6Aa auta Ta XpOovLa.

To PeyoAUTEPO «EUXOPLOTW» HOU OTOV AvBpWIo pou, Tou Xwplic ekeivov dev Ba eixa
KatadEpel va ptaow edw cripepa.
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Elcaywyn

H mapoloa SutAwpatiky epyacia mapoudtalel To GALVOUEVO TNG amovOpakomoinong tng
VAUTIALOKAG Blopnyaviag Kal TV mopeia tng mPog TNV €MoXN MNOEVIKWY eKMOUnwy. Me
QUEDEG ETUPPOEG amO TNV €maypumnvnon tng Slebvolg kowotntag yla to ¢palvopevo tou
Beppoknriou, o Alebvric NauTtidtakog Opyaviopog €xel BE0eL LEYAAOTIPEMEIG OTOXOUG YL TN
pelwon twv puMwv avBpaka omd to TAola €wg To 2050. EViog autol Tou
XPOVOSLaYPAULATOC, OAN N VOUTIALAKN KOLVOTNTO KOAELTOL VO TIPOCOPLOOTEL OTNV EVEPYELAKN
petaBaon kat va SpAacel eKTOC TNG TEMATNUEVNC TIPOKELLEVOU N AslToupyla Twv mMAoiwv va
apapelvel EVOpUOVIOUEVN e Ta Opla TG §teBvolg vopoBeoiag. H texvoloyikn e€ENLEN elval
paydaia KL oL AUCELG AVALECA OTLG OTIOLEG KAAOUVTAL OL TTAOLOKTATPLEG ETALPELEG VO ETUAEEOUVY
oxetilovtal Je OAa ta LEPN TOU TTAOLOU KAl UITOpPOoUV va XpNnoLlomnolnBouy ite pepovwpéva
elte ouvbuaotikd. OL véeg texvoloyieg otoxelouv otn PeAtiwon TNG €VEPYELAKNG
AMOSOTIKOTNTAC UE ATIWTEPO OKOTO TN Pelwon Twv ekmopmnwy Slofetdiou Tou avBpaka otnv
oatpoodalpa KL adopolv edapUoyr TPOMONMOLOEWY O KABe onuelo Tou mAolou, amo n
VEbupa €wg Tov MUBPEVa TG YAOTPAG.
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Abstract

Present diploma thesis is exposing the phenomenon of decarbonization of shipping industry
on her way to an era of zero — carbon emissions. Directly influenced by vigilance of
international community about greenhouse gas effect, International Maritime Organization
has set up majestic goals for the reduction of carbon — dioxide emissions coming from ships
until 2050. Within this timeframe, shipping industry is required to be adapted in energy —
transition phase and “think” outside of the box in order vessels’ operation to remain in
complete harmonization with international legislation. Technical innovation is rapid, and
solutions provided to shipping companies are related to all parts of the vessel, to be
individually used or in combination. New technologies are aiming the improvement of energy
efficiency while reduction of carbon — dioxide emissions in the atmosphere is the ultimate
goal by retrofitting’s appliances suitable for all vessel’s sections, from top of the bridge to
baseline of hull’s bottom.
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1 lotopkn Avaokomnon
1.1 To ¢paiwvouevo tou Beppoknmiov

1.1.1 Mnxaviopog — Evepyelako toolvylo

Q¢ ¢awopevo TOU Bepuoknmiou xapaktnpiletalt TO ¢oawvopevo Bépuavong  oTLg
gykataotaoel Beppoknmiwv. Katda tnv apxn Asttoupyiag, n yudAlvn KOTOOKEUN Elval
Sladavn ylo va eLoEpXeTat N nALakr akTvoBoAla 0To Xwpo OMou va HEPOC TN amoppoddtal,
€va SLaXEETAL KOL TO UTIOAOUTO EMAVEKTEUTETAL H KOTAOKEUR OHWG XapakTtnpiletal wg
adladavig ya tnv aktvoBolia, n omola TeAlkad “mayLldeVeTAL” OTO XWPO KOl LETATPEMETAL OE
Bepuotnta (apxn tou Bepuoknmiou). Me Tov TPOMO QUTO, CUUBAAAEL otnv B£puavon tou
£0WTEPLKOU TOU.

To 1610 patvopevo mapatnpeitat kat otn ¢pvon Kabwg pe Tov 8lo pnXaviouo, n atpoochatpa
gvOC¢ mAavnTn oUUBAAAeL otn B€ppavon tou. MNa mpwtn ¢opd, o FMAAAOG HABNUATIKOC,
aotpoldyog kol ¢uaolkog Joseph Fourier avakahupe to datvopevo to 1824, evw 1o (610
SlepeuvnBnke MO cuoTnUATIKA ard tov Svante August Arrhenius to 1896. Eival éva
dalvopevo To omoio mapatnpeital o€ 6GAOUG TOUC TTAAVATEC TOU NALOKOU CUCTHIOTOC OUWG,
yla Adyoug amAotntag, otnv mopoloo SuTAwpATIK gpyacio Ba cuvdéetol povo e TtV
neplntwon mapatnpnong tou otov mAavntn n.

Edv 1o cvotnua M — atpoodalpa anoppodolos CUVEXWE TNV NALOKN EVEPYELD XWPILG va
UTIAPXEL peTadopd Bepuotntag miow oto Sldotnua, n Beppokpacia tou mAavhtn Ba
au&avotav otabepd. AVTIOETWG, OTNV IPAYUATIKOTNTA, N LEON Bepokpacia og oOAOKANpPN TNV
ubpoyelo Mapouaotdlel eAdxloteg SladopeG otn HETOPOAN TNG ATO XPOVo Ot Xpovo. To
Taykooulo toollylo aktwoPoAiog opilel tn Bepuokpacio tng Mg, SnAadn n nAwakn
BepuoTnTa TIOU TIPOOCTIMTEL 0T N LooppOoTEl pe T BepUOTNTA TIOU QAVAKAATOL T(POG TO
Slaotnuo amno to cuotnuo 'n — atpoodatpa pe Th popdn thg umépubpng aktivoBoliag. Mapad
To yeyovog Otl n I'n edodialetal pe nAwokn axtwvoBolia povomAeupa, n umépuBpn
OKTWOBOAL EKTTEUTETAL AdLAKOTIA Ao OAOKANPO To cuotnua M — atuoodaipa. Emeldn n
glogepxopevn nAtakn aktwvoBolia kal n aktwvoBolia tg Mg Bplokovtal o SL0POPETIKES
TIEPLOXEC TOU  NAEKTPOMAyVNTIKOU  daopatog, €xouv Sladopetiky ovotacn  Kal
oaAAnAoerubpolv pe TNV atpoodalpa pe Sladopetikd tPomo. H atpododalpa amoppodd
Teplmou 1o 23% TNG ELOEPXOMEVNG NALAKIG aKTIVOBOALAG KABWG Kat LEYAAa TOoA UTIEPUBPNG
OKTWOROALOG TOU eKMEUTOVTAL AMO TNV emidavela ¢ nG. Avtiotola, n atuochalpa
EKTTEUTIEL HEPOC TNC UTIEPUBPNG aktvoBoAiag mpog tnv emidavela tng 'Ng. H emotpodn tng
umEpuBpng aktvoBolAiog otnv emdavela tng g emPBpaduvel ) Staduyn BepuodTnTag TPOG
To SLAOTNUA HME OTMOTEAECHA TO XOUNAOTEPA OTPWHATA TNG TPOMOcdALPAC VA €XOUV
vPnAotepn péon Bepuokpacia amo OtL €gouv ta avwtepa. Etol, n Begppokpacia tng g
Slatnpeitat og uPNAOTEP ETIMESA UTIO TLG CUYKEKPLUEVEC LOVIESG OUVONKEG Kal kaBiotartal
KOTOWKNA oW and tov avBpwmo. Ta agpla ta onmola CUPUETEXOUV otnv Sladlkaoia auth
TiPOKAAWVTOC TO potvopevo eival oL udpatpol, to Slofeiblo Tou avOpaka, To 6ov, To pedavio
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KoL To 0€eidlo Tou alwtou amoppodwvtag TNV UTEPUBPN yNRVN aktwvoBolia pe anotéleoua
TN pelwon Tou mocootol Sladuyng oto dlaotnua.

Tig¢ teleutaieg Oekaetieq, o Opog elval dppnkto ouvdedepévog HE TNV TIAYKOOULO
umnepBéppavon tou mAavntn n (Global Warming Phenomenon) kat Bewpeital mwg to
dawopevo €xel evioxuBel onuaviikd amd tig avBpwmoyeveig dpaotnplotntes. Adetnpia
oautol amoteAel n Blopnyavik Emavaotacn katd tov 18° awwva sfaltiag tng omolag n
ouykévtpwon Slofelbiou Tou avBpaka otnv atpoodalpa €xel avénbel o peydho mocootod
a6 280 ppm og 415 ppm onuepa. OL HeYAAEC AUENOELC OTLG TTOCOTNTEG TWV EKTTOUMWY OTNV
atpoodalpa £xouv AANAEEL TNV LOOPPOTILA TOU CUVOETOU OLKOOUOTAATOC TNG LE OTMOTEAECA
VO CUYKPATOUV TNV UTEPUBPN yrALVN aKTWVOPBOALO KOl VO LELWVOUV OKOLLN TIEPLOCOTEPO TO
TIOO0OTO SLaduyng TNS 0To SLAoTNUA KOTAARYovTag oTnv cUVOALKA avodo tng Bepuokpaciog
o€ TOYKOGLO eTtinedo.

1.1.2 AéploL PUTtoL OeppoknTiiou

Onwg Adn avadepbnke, Ta agpla Tng atudodalpag ta onoia cuuParlouv Kat dtatnpouv To
dawopevo tou Bepuoknmiou sival autd mou amoppodolV Kol EKTEUTOUV TNV UTIEPUBPN
aKkTwvoBoAia otnv meployxn HMAKOUG KUUOATOG TOU €KMEUTETAL amo tn M. To dwoeiblo tou
avBpaka, to umoeiblo Tou alwtou, To peBAvIO Kol To 6lov Bewpolvtal LyvooTolxeia mou
avtikatontpilouv nepimou to 0,1% tng atpuoopalpag tng MG ouVTNPWVTAG TO GALVOUEVO OF
peyalo Badbuo.

MapoAa autd, otnv atpoocdalpa tng Mng ta agpla Tou Bepuoknmiov pe ta uPnAotepa
TIOOOOTA E(VOL A£PLO TOL OTIOLO TIPOEPXOVTOL KUPLWG amd avOpwrtoyeveic SpaatnpLOTNTES
Tapa To yeyovog OTL To (610 To datvopevo elval puoLKO. ITNV KATnyopla auth cuvaviwvTal
TO TOPAKATW:

i.  Y&partuoi (H,0)
ii.  Alo€eidlo Tou avBpaka (COy)
iii.  MeBdvio (CHq4)
iv.  OE&eidlo tou alwtou (N20)
v. OCov (03)
vi.  XAwpodBopdavBpakec (CFC)
vii.  YépodBopdavBpakec (HCFC, HFCs)

To &10&eidlo Tou GvBpaka Tou TPoEPXETAL amd TIG avBpwroyevei Spactnplotnteg eival o
KUPLOTEPOG pUTIOC oL dlatnpel Tn Asttoupyia Tou Beppoknmiou evieivovtag TaUTOXPOVA TO
dawopevo tng unepbBépuavong tou mAavAtn. Eival afloonueiwto va avoadepbel otL n
CUYKEVTPWON Tou otnv atpdodatpa auéndnke katd 48% os oXEON E TA TPO — BLOUNXAVIKA
enineda cVUPWVA PE UETPAOELG TIOU TipoyHaTomoliOnkay kotd to £€to¢ 2020. H paydaia
oUénon Tou TOCOOTOU OCUYKEVIPWONG TOU OTNV aTUOodOLpa TOUG TEAEUTAIOUC OLWVEC
amodelkviel mepltpava tnv emPAapn enidpaocn tng avBpwrmivng SpactnploTnTOg OTO
nieptBaiov.
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Ekmopméc pumwv 0Tov KOOpO *
102017)

11% o=
> 81% ——

0&ibio Tou alwrou (N20)

2%

YopogBopavlpaxeg (HFCs)

<0,2% unepipBopavBpakwy (PFC), un kaBopiopévo piypa PFC kat
HFC, €agBopiouyo Beio (SF6) kat TpigBopiodyo alwro (NF3)

*E€apoinian o pevafobéc ot xpion ey kot n whoroga (LULUCF)

Ewova 1-1: [Mocoota punwv otnv atuoopalpa kata to étog 2017. (Mnyn No. 2)

To UeydAo €pWTNUO TIOU QIMOCXOAEL TNV EMIOTAUN Kal £XEL TMPOOEAKUOEL TOo evbladEpov
O0AOKANPNC TNG SleBVoUC KOLVOTNTAC TIG TEAEUTALEG SEKAETIEG Elval O TPOTIOG E TOV OMolo N
avBpwrnotnta Ba amaAlayel amno toug pUTIOUC AUTOUC AmaAAACoOVTAG KAl TOV TAQVATH Ao
TNV KPLOoLUN KATAOTAON CUVAYEPUOU OTNnV omoia £xeL emENBEL.
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1.2 H owkoupeviKOTNTA ToU PalvouEVOU

1.2.1 Awebveig ZupBaoslc kat Zupdwvieg

To dawvopevo tou Beppoknmiou Eekivnoe va amaoyolel tn SleBvry kowoTnTo OTIS APXES TNG
Sekaetiog tou 1990 otav o Opyaviopodg Hvwpévwy EBvwv (OHE) Béomioe tn TUUPaon —
M\aiolo ywa tnv KAatiky oAAay. H oupPaon auth Snuwoupynbnke to 1992 kal
umoypadtnke anod 154 xwpeg oto Pio vte Tlavélpo evw TEBNKe oe LoXL to 1994, yvwotr Kot
w¢ UNFCCC — United Nations Framework Convention on Climate Change.

To kUplo IATNUA TPAYUATEUONG TNG OUVOAKNG QUTNC amOTéAece n  pelwon Twv
CUYKEVIPWOEWV TWV aepiwv tou Beppoknmiou otnv atpoodatlpa os Slebvég eminedo. Qg
Baowkég mpolmoBEaelg ota KpATN TIOU UTTEYpaav T ouvlnkn autr t€bnkav SecUeVOELC YL
OUVEXN ETMLOTNHOVLKA €peuva, TEPLOSIKEG CUVAVTAOELG KOL SLOTPAyUaTeVoELl KaBwg Kot
MEANOVTIKEG TOKTLKEG Tou Ba adopolV ThV TPOCOPUOYN OTNV KALLATIK aAlayr Kal Thv
avarmntuén pe Buwaotlpo tpomo. H §€oueuon atnv cuvlnkn analtoloe amod TG XWPES — LEAN TNV
OUOLOOTLKN HElwOoN Twv pUTWV Toug N omola Ba emBewpolviay €TNOLWG OTIC CUVOVTIOELG
TWV UEAWV HPE OKOTO TNV QVAOKOTNGN TNG TPOOSOU OXETIKA HE TNV KAaTiky allayr). Ot
OUVAVTHOELC aUTEC Eekivnoav to 1995 kat gival yvwotég wg COP — Conference Of the Parties.

H nmpwtn ouvdavinon twv peAwv (COP — 1) 6ploe w¢ oTOX0 TNV 0TaBePOMOLNon TWV EKTIOUTTWY
ota enimeda tou 1990 pe mpobeopia to £10¢ 2000 mMapoAa aUTA, HETA amd SLASOXLKEG
OUVOVTNOELG, 0 aPXLKOG 0TOX0G BewpnBnke avemapkng. TeAlkad, To 1997 umoypddtnke amo
192 ywpeg 10 MpwtdkoAo tou Kidto to omoio amoteAel eméktacn tng IUUPaAong Twv
Hvwpévwyv EBvwy tou 1992 kat Secpelel OAEG TIG XWPEC — UEAN OTNV HELWON TwV PUTIWYV TOU
Bepuoknmiov. Itnpiletal oto yeyovog TNG UMEPBEPUAVONG TOU TAQVATN WC EMLOTNUOVIKA
ouvalveon Kol tng O6&uvong tng efaltiag Twv TMOCOTATWY TwWV eKMOUMWyY Slofeldlou tou
avBpaka amnod tig avBpwrnoyeveig Spactnplotntes. To NpwtokoA\o t€Bnke oe LoxL to 2005
oploBetwvrtag Suo Sladopetikég meplddouc edbappoync, anod to 2008 £wg to 2012 kL amd to
2013 €w¢ to 2020. Kata tnv npwtn nepiodo epappoyng, to NpwtokoAo SECUEUCE VOULKA,
UTIO S1eBVEC SiKallo, TIC AVATTTUYHEVEG XWPEG TTOU £lX0V UTTOYPAWEL VOL LELWOOUV TLG EKTTOUTTEG
pUTWV TOUG VW oth SLapkela TG dLag meplddou, otnv cuvavinon COP — 16 oto Kavkolv to
2010, ocupdwvndnke OtL N péon avénon tng Bepuokpaciag Tou mMAavATn Sev pmopel va
Eemepdoel Toug 2°C oUVOALKG O€ GUYKpPLON LE Ta Tpo — Blopnxovika emnineda. Katd tnv ARén
NG MPWTNG MEPLOSoU, To MpwTokoAAo Tou KidTo tpomomnotBnke otnv NToXa TPOKELUEVOU VOl
neplkAeioel tnv Oeutepn mepilodo edappoyng kol va oploel pa amd TG KUPLOTEPEC
UTIOXPEWOELG, TNV KatdBeon amoypadwv Twv pUTIWV ETNOLWG Ao OAEC TIC XWPEC TIOU gixav
umoypayeL tn ouvonkn.

Mpwv tnv AREN g mpwtng meplddou, Katd tnv cuvavtnon COP — 17 oto Ntépumav to 2011,

eKPPAOTNKE AKOUN LEYAAUTEPN avnouxia yla tnv avénon tng Beppokpacioag Tou mMAavhTn Kot

BewpnBnKke OTLTO OpLo IOV €ixe 6N TeBel oTNV NTOXA NTAV AVEMOPKEG VLA TNV OVTLLETWITILON

™G mopovoag Katdotoong kot Ba émpere va pelwBel mepattépw, KAtw amo toug 2°C. Etol, To

2015 katd tnv cuvavtnon COP — 21 oto MNapiol, umoypddtnke n Zupdwvia tou Maplolov Katd

TNV omola 0o T LEAN CUUPWVNOAV LLE TOV VEO OTOXO Ttou T£OnKe, SnAadr va mepLlopLoTel n
(17]



auénon tng péong Bepuokpaaciag otoug 1,5°C GUYKPLTIKA LE Ta TIPO — BLOUNXAVIKA ETtiNEeSA.
H cupdwvia umoypadnke amod 196 xwpeg, t€6nke og LoxL o 2016 kal Bswpeital opdonuo
OTNV QVTIUETWIILON TOU oUVBETOU TPOPARLATOC TNG KALLATIKAG aAAaync. H Zupudwvia tou
Maplool elval plo OXETIKA oUVTOUN CURdWVIa N omola eumepléXel SLASLIKOOTIKA Kall
Aewtoupykd AapBpa ta omoia dev elval o€ OAEG TIG TEPUTTWOEL UTIOXPEWTIKA Kol
SleukoAUvouv tn S1ebvn ouvepyaoia.

dtavovrag oTig HEPES pag, N ouvavtnon COP — 25 nou &te€nxOn otnv NMaockopn tov NogpuPplo
tou 2021 oplotikonmoinoe TO GAWOUEVO TNG KALMOTIKAG OAAOYAG WG TOyKOOULO
TPOTEPALOTNTA Kal Bewpeltal N oNUAVTIKOTEPN TWV TEAEUTOIWY ETWV PETA amod ekeivn oto
MNapiol to 2015 kaBw¢ katoxupwbnkav Oca OTOLXElO €KKpEHOUOAV OTnNV ZuvBNnKn Tou
Maplool. EmumAéoy, n €kBeon tng AlakuBepvntikng Emtponng ywa tnv KAwwatikry AAayn
(IPCC — Intergovernmental Panel on Climate Change) mapoucoldotnke otn SLAPKELA TNG
ouvavtnong kat BewpnBnke pvnuelwdng KoBwE n EMLOTNUOVLIKY Kowotnta £6woe cadn
otolyela ta omoia katéotnoav tnv KAatiky alayn wg adtapdlofritntn amnsin. Etol, o
POAOG TNG EMLOTAMNG KPLveTaL TTAE0V KaBOPLOTIKOG otnv ANYn amopAcEwV OXETIKA UE TOV
TPOTIO LIE TOV OTIOLO T KPATN — LEAN KaAouvTaL va §pAcouV e TaxUTatoug pubuolg amo edw
KoL oTo £€NC.

A&ileL va onuelwBel otL N mAeloPndia TWV MNYWV EKMTOUMWV TWV AEPLWV Tou Beppoknmiou
KoAUmteTal and t cupdwvio Tou Maplool OMwWE KL 0 TPOTOC e Tov omnoio Stapopdwvetol
KoL avaBewpeital. Movadikég e€atpeaelg amoteAouv n SLeBVC agpomopla KL N €UTOPLKA
vauTAla ol omoieg umayovtal otnv dkatodooia tou AleBvolg Opyaviopol [MOALTIKAG
Aepornopiag (ICAO) kat tou AteBvolg Nautidtakol Opyaviopol (IMO) avtiotolya.
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1.2.2 MNeptBarroviiko Antotunwpa NouTtiAlog

O maykooulog kKAadog twv petadopwv Ppioketal oe pia kpiown petaBoon pe otdoxo tnhv
evapuoévion Tou oto VEo Beopikd mAaiolo mou €xel emBAnOel and tnv Sebviy kowotnta.
MapoAa autad, METUXE avénon Twv pUTIWV TOU UIKPOTEPN Tou 0,5% péoa oto 2019 GUYKPLTKA
JLE TO AVTIOTOLXO ETAOLO TTIOCOOTO al&nong Tou 1,9% Katd TV SLAPKELX TWV TIPONYOUEVWY
£TwV. QOTO00, 0L GUVOALKEG KTIOUTIEG SLoEeLlblou Tou dvBpaka armod TG LETAdOPWY KATEXOUV
T0 24% TWV CUVOALKWYV EKTIOUTTWY TTAYKOOUIWG (aveEapTATWG KAASOU 1) TtNYR G EKTTOUMWY). 2TO
mAaiolo auto, ol KAASOoL TNG VAUTIAIAG KOl TwV AEPOUETAPOPWY KOTEXOUV TO ULKPOTEPO
TIOOOOTO OTLG EKTIOUTEC TWV HETAdOPpWY TO OMolo OUwWE cuvexilel va aufdvetal mapd tnv
VEVLKOTEPN €LKOVA TOU KAAdou. Etol, evielvetal n avaykn va 800l e€€xouoa mpocoyn oToug
Topelg Tou N peiwon Twv ekmopnwv daivetal va eival SUokoAdTepo va emiteuyOeL.

sas

[ [ [ [ [ [ [
2000 2005 2010 2015 2020 2025 2030

Ataypouua 1-1: Exkmounéc CO2, €tn 2000 - 2018 (Tougag Metagopwv) (Mnyn International Energy Agency)

H 8Lebvng gumopikn) VaUTIALO aVTUTPOCWIEVEL TTEPITIOU TO 2% TWV GUVOALKWY EKTIOUTIWV
Slofeldiov Tou avBpaka otnv atpocdalpoa Omwg umoloyicOnke to 2019. O Alebvig
NauTiAlakdg Opyaviopog €xel B€oel Atuntoug Kol PpA0dofoug OTOXOUG TOUC Omoioug
eTUSLWKEL VO EKTANPWOEL €w¢ To 2050 ayyilovtog eminmeda UNdevIKWY EKMOUMWY GvOpaka.
BpayumpdBeopua, n HeElwOn TOU QMOTUNMWHATOC TNG VAUTIALOG O AvBpaka umopesl va
emutev)Bel e PETpa TOU oxeTilovTal UE TNV EVEPYELAKI) AMOSOTIKOTNTA KAL TNV XPon TNG
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OLKOVOULKAG ToXUTNTOG ota TAoia. AVTIOETWG, LakpompoBeoua, elval EMITAKTIKA N ovAyKn
UL0BETNONG TAKTIKWY TIOU OXETI{oVTaL LE KAUOLUA XOUNANG EWG MNOEVLKAG TIEPLEKTLKOTNTAG
og dvBpaka KaBwe Kal Pe epappoyr VEWV TEXVOAOYLWY GTNV TIOVIONOPO VAUTIALAL.

H vautilia amote)lel Tov koAoocd Tou SleBvoug eumopiou kabBwe KaAUTTEL tepimou ta 3/4
TOU TtayKOGOULOU SIKTUOU peTadopwy Kal Bewpeital o TLo anodoTikdg TPOTOG EVEPYELAKA YLO
™ petadopd poptiwv. Napoda avutd, ol ekmoumneg Stoteldiov Tou avBpaka ou oxetTilovtal
pe tn vautlia auvénbnkav paydaia tnv tehevtaia Sekaetio kaBwg 0 Oykog Twv Ppoptiwy
avupwbnke maykoouiwe. Ito mAaiolo auto, o AleBvng NautlAlokdg Opyaviopog oplos
OTPATNYLKEG TIPOKELEVOU VA TIPOCOPUOOTEL oTa 6oa Beomilel n Zupdwvia tou Maplotou.
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Awaypapua 1-2: Exkmoumnéc CO2, €tn 2010 — 2019 (Touéag Nautidiacg) (Mnyn International Energy Agency)

To 2018, uloBetBnke pia otpatnylki — opdonUO yla TNV VOUTIALOKH Blopnyavia n omoia
OpLOE QUTOMOTA TOUG OKOAOUBOUG OTOXOUC: i) HMelwon Twv PUMWV Twv ogpiwv TOU
Bepuoknmiou katd 50% péxpl to 2050, ii) pelwon Twv punwv avBpaka Katd 40% UEXPL TO
2030 kal iii) ouvexng MpoomAdeLa yLa LELWON TWV CUVOALKWY EKTIOUTIWVY Katd 70% HEXPL TO
2050 ouykpLtikd pe ta enineda tou 2008.
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To AMOTEAECUOTA QUTHG TNG OTPATNYLKAC lval SUOKOAO va amoTtuTtwBo UV 6TO KOVILVO PEANOV
KOOWG OL TOKTIKEG TIOU OXETL{OVTOL JLE TNV EVEPYELAKI OMOSOTLKOTNTA oTa TAoila Sev daiveToatl
va emapkoUV KL avilOEtwg, dnploupyeltal avaykn ylo GAAeg mou Ba evduvapwoouv tnv
emitevén Twv TEAIKWV OTOXWV Tou £Xouv ndn Tebel.
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2 loxUovteg Kavoviopol v €tetl 2021

2.1 Ix€dio Apdong tou AleBvouc Nautidtakol Opyaviopou

O AteBvng NautAlokdg Opyaviopog EXEL avayvwpiloel TN cUUPBOAN Twv MAOLwV OTLG HEYOAES
ekmounéG Slofeldiou tou avBpaka oTnv OTHOOdALPO TIOU eVIeivouv TO ¢GaLVOUEVO TOU
Beppoknmiou kat tnv KAatik aAAayn. Tnv teAeutalo Sekaetia, £xel AABEL apKETEC SPACELS
oL omoieg oxetilovral pe tnv ApPAuvon tng ouveloPopag TNC VAUTIAIAG OTLG EKTTOUTIEG
Slo&eldiou tou avBpaka. H §pdon tou Eekivael amod to 2011 4tav eloAyaye TAKTIKEG OL OTIOLEC
OXETL{OVTAV LE TNV EVEPYELOKN ATTOSOTIKOTNTA TWV MAOLWY EVW KATIOLO XpOvLa 0pYOTEPQ, TO
2018, napouciaoe puBULOTIKA HETPA KABWE KOL TNV OTPATNYLKA — OPOCN O YL TIG EKTIOUTIES
TWV aeplwv Tou Beppoknmiou. Ma TNV enitevn Twv oTOXWV, £XOUV OPLOTEL PpaxuTpOBeoEC
KOlL LOKPOTIPOBECTUEG TOKTLKEG OL OTIOLEC EeKLVOUV va epapudlovtal otadlokd otnv SLapKeLa
TWV EMOUEVWV ETWV TIPOKEIUEVOU TO TIPWTA QMOTEAECHOTA VA ovackomnBouv Ki
avaBswpnBolv, av kplBei amapaitnto, to 2023.

Onwc Nén avadepbnke, oL oTOXOL TTOU TEBNKAV OTNV APXLKA OTPOTNYLKN Tou 2018 eival ot
TOPOKATW: i) MElWON TwV pUTIWV TWV agpiwy Tou Beppoknmiov katd 50% uéxpl to 2050, ii)
peiwon Twv puTwY avBpaka katd 40% pexpt to 2030 Kal iii) ouveyng mpoondBeLa yio peiwaon
TWV OUVOALKWVY EKTTOUTIWVY KAt 70% péXPL To 2050 oUYKPLTIKA pe Ta entineda tou 2008.
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2.2 Aéopeuon otnv Evepyelakn Amodotikotnta

To 2011, n emtpomny yla tnv mpootacia tou Baldcolou meptfalloviog tou AleBvoug
NautiAlakou Opyaviopou, yvwoth kat wg MEPC — Marine Environment Protection
Committee, avayvwpLoe Kol ULOBETNOE Eva vEo KedpdAato otnv Stebvr) cuPBacn MARPOL yia
™V MPoAnYn NG pumaveong anod ta mAoia. To véo kedpdlalo adopouos tnv Mpobeon yla
BeAtiwon TNG evepyeLOKNG AmOSOTIKOTNTOG TWV TAOLWV LECoW TTPOTUTIWY amodoang Ta onoia
Ba 08nynoouv oe TEALKN HEIWON TWV EKTIOUTTWY AEPLWV PUTIWV TIOU TIPOEPXOVTAL OO OPUKTA
Kavoa péow tng dadikaoiag tng kavong.

2.2.1 SEEMP —Ship Energy Efficiency Monitoring Plan

H emutpomn yla tnv npootacio tou BaAdcolou meptBaiiovtog tou AteBvolg NautlAtakou
Opyaviopol tov OktwPplo tou 2016 (MEPC 70 — BA. Napaptnua 2) uloBétnos
KOTELBUVTAPLEG YPAUUEC OL omole¢ oxetilovtol He Tt Onuloupyio evog mAdvou
mapakoAouBbnong tnNg evepyelakng amodotikotntag (SEEMP — Ship Energy Efficiency
Monitoring Plan) ota mAola amnod Ti¢ MAOLOKTATPLEG eTOlpeie. M0 avaAUTIKA, TTPOKELTAL YL
£VaV UNXOVLOWO Tou omolou o oKoTOC ival va BEATLWOEL TNV EVEPYELOKN ATOSOTIKOTNTA OTA
mAola pEow Sladopwy epyaleiwv mapakoAolBOnong Kal LeBOSwWVY IOV EUTEPLEXOVTAL OE QUTO
To MAGvo. Avd etatpeia Kol mepimtwon, Ynopsel va eival pépog Tou cuotnuatog dlaxeiplong
aoparelag tng (SMS — Safety Management System) 1 akOun Kol TOU OCUGCTHUOTOG
niepBarrovtikic Staxeiplong tng (EMS — Environmental Management System) cOpdwva pe
To npotumo ISO 14001, av StatiBetal amno tnv etapeia. Baoel twv npodlaypadwv, opilovtatl
SU0 pépn amod ta omnolia amoteAeital to SEEMP. To 1° uépog adopd tnv MPooEyyLlon we mpog
Vv BeAtiwon g yevikotepng amdSoong Tou TTAOLOU EVEPYELOKA KoL TO 2° PEPOG apaBETEaL
TOUC TPOTOUC Ol OTIoLoL XPNOLUOTOLOUVTAL TIPOKELUEVOU va cUAAEXBoUV Ta SeSopéva mou
oXeTilovTal e TNV KATOVAAWGN KOUGLOU Kat TG SladLlkaoieg ol omoieg akoAouBouvtal yla
va avadepBouv 0Aa ta Sedopéva avd Tthoio otov apuodlo dpopea.

XOopaKTNPLOTIKO Tapddelypo  evog  epyaleiou  mapakoAolBnong mou pmopsl  va
oupunepAndBel oto mAdvo mapakoAolBnong TNC EVEPYELOKAG AMOSOTIKOTNTOG L0 ETALPELOG
elval o Aettoupylkog Seiktng evepyeloknig anddoong (EEOI — Energy Efficiency Operational
Indicator). Mpdkettat yla €évav SeiKTn TOU OMolou N XPHon Elval TPOALPETLKA KL N ebapuoyn
TOU edIKTA yLa véa Kal umapyovta mAoia. O deiktng EEOI sival £va epyoleio To omolo €xet
800l péow eykukAiou tou AleBvoug Nautidtakol Opyaviopol (MEPC.1/Circ.684 — BA.
Mapdptnua 1) n omoia MepLEXEL OAEC TIG KATEUOUVTNPLEG YPAUMEG YL TN Xprion tou. O
umoAoylopdc tou EEOI mepthappavel mhnpodopieg mou oxetifovral pe Tig mMAGEG, Ta €16 Twv
dopTiwy Kal TIg TOCOTNTEG TTOU HeTAPEPOVTAL, TA EL6N TWV KAUGCIUWY Kol TLG TpoSLlaypadEg
Toug Baoel Twv dedtiwv mapadoong kabwg tnv Stavubeica andotacn yla TN SLa Xpoviki
niepiodo. H Baaikn ékdppaon tou Seiktn EEOI eivat n mapokatw:
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Ewova 2-1: Baoikn eélowan unoAoyiouou EEOI

Jtnv mapandvw e€icwaon cuvuTtoAoyiletal N cuVOALKN HAlo Kauaipou Tou KotavalwBnke emtl
TOV OUVTEAEOTH KaUaipou ou cuvdéetal pe TIG ekmopnég Sloeldiou Tou avBpaka pog TtV
noootnTa Tou dpoptiou mou petadEPBNKE ML TNV CUVOALKH amootach Tou SLévuoe To TAolo.
To amotéAeopa mou ekdpalel eival N mMoooTNTA TWV KMOUNwY Slofeldiou Tou dvBpaka otnv
atpoodalpa avd tovo Gpoptiou Kot HiAL.

Indicator = Mco,/(transport work)

Ouolaotika to kKAaBe epyaleio mapakoAouBnong, onwg o Seiktng EEOI, eival Tautoxpova ki
£va gpyaleio autod — afloAdynong yla TIC eTalpeleg KABWE T AMOTEAECUOTA UITOPOUV Va
EMNPEACOUV TO TIOGO ATNOTEAECHATLKO ival To MAGvo Kal va urtodeifouv onueia ota omnoia
xpelaletal Slopbwrtikn Spaon.

MevikdTEPA WG TPOC TN XPHon tou SEEMP, afilel va onuelwbel mwg mpOKeLTaL yla £va HETPO
TO OTolo £XeL Apeon edappoyn KL adopd TNV AEIToupylo TOU TTAOIOU OVTOVAKAWVTAG TV
TIOALTLIKA TNG £TALPElOC amévavtl otnv BeAtiwon tng anddoong o evepyelako minmedo Kal
OTNV MOYKOOULA TIPOOTIABEL TNG VAUTIALAKIC KOWVOTNTAG Yla Helwon Twv pUnwv avBpaka
arnd ta mhola.
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2.2.2 EEDI - Energy Efficiency Design Index

AkolouBwvtag to MNpwtdokoAdo tou Kidto wg Stebvry ouvBnkn, o Oelktng evepyeLaKng
amoSoTLKOTNTAC OTO TACLO ATAV N TIPWTH, VOLLKA UTIOXPEWTLKH, TOKTLKI N omola uloBetnBnke
aro tov AteBvr) Nautihtako Opyaviopo, katoxupwBnke to 2011 amo Tnv avtiotoLyn EMLTPon:
yla Tnv npootacio tou BaAkdooiou TepBAAOVTOC KL evowpatwOnke oto mapaptnpa VI tng
ocUuBaong MARPOL.

O &¢eiktng EEDI ota mAoia sival évag Seiktng o omolog opilel tn XProON TO E€VEPYELAKA
arnodoTikol €EOMALOUOU e OKOTIO TNV GUVTUNGON TNG pUTavonG. Baolkn mpounobeon mou
tiBetal elval éva eAAXLOTO OPLO EVEPYELOKAG QMOSOTIKOTNTOC ava WAL KOl XWweNTKOTNTO
(capacity mile) yia dtadopetikol¢ TUTTOUG TTAOLWY KaL TIC avTioToLXeG TAELG peyEBoug. Me
adetnpia to 2013, ekivnoe n daon pndev yla tnv ebappoyn tou EEDI katd tnv omoia ta
VEOKTLOTO TTAOLOL TIPETEL VOL CUVASOUV LE TO 0pLo avadopdg rou £xet TeBel yla Tov KABe TUMO
w¢ Tmpo¢ Tnv oxeblaon. To oOplo avadopdg Slapopdwvetal oe oauotnpdtepa mAaiola
otadlakad, pe avabswpnon k&b mévte xpovia KL n xprion tou Seiktn otn oxedlaon umokwvel
OUVEXWG TNV Texvohoylkn €€€ALEN kol Kalwvotouia o OAa to emimeda oamd Tt omoia
EMNPeAleTOL N ATOSOTIKOTNTO TOU KOUGIHOU.

O EEDI eival évag pn mpodlayeypappévog deiktng o omoiog Baoiletal otnv anddoon tng
oxeblaong aveédptnta amo tnv Texvoloyia n omoia xypnolponoleital yla va emiteuxBei. Autd
CUVETTAYETAL TO YEYOVOC OTL N vaUTIALOKA Blopnyavia éxeL tnv Suvatotnta va erAEEEL TOV TILO
oS OTIKO TPOTIO WG TIPOC TO KOOTOC KATA TNV oxediaon evog mAolou wote autd va cuvadel
e To Oplo avadopdg Tou opilel 0 SEIKTNG yLA TOV CUYKEKPLUEVO TUTIO. To 0pLo avadopadg Ue
Bdoel To omoio Ba yivel n oxediaon opiletal and pabnuatikn GOpUoUla n omolo eUIeEPLEXEL
TIC OXEOLOOTIKEC TTOPAUETPOUG VIO TO CUYKEKPLUEVO TTIAOLO KL €lval €éva péyeBog to omoio
ekdpalel ta ypappdpla ekmopnwy Slofetdiouv Tou avBpoka ava pilL KoL XwpnTikoTtnTa.

To 2015, pe tn Anén tng Ppdoswg undév tou 2013, umnike o edbappoyn n mpwtn ¢aocn Kotd
v omnoia opiletal pelwon koatd mocootd 10% otov umapyovta Seiktn EEDI mou €xel
umoAoyloTel yla kaBe mAoio. Ta opla peiwong avabswpoulvtol KABe mévte xpovia KL opilouv
TOOO0OTO Pelwong tou deiktn katd 30% pe BAoel pia Ty avadopdg n onola €xeL UTIOAOYLOTEL
oo TOV LECO OPO TNE EVEPYELOKAC OIMOSOTIKOTNTAG TWV MAOLWY OV £XOUV KTLOTEL KOTA TNV
niepiodo 2000 — 2010. O SeikTnNG QUTOG AVATTUXBNKE yla TA TTAOLA TOU TTAYKOGULOU OTOAOU
NG EUMOPLKNG VAUTIALOG TTOU KATEXOUV TLG LEYOAUTEPEG XWPNTLKOTNTEG KAL TO TILO HEYAAO
EVEPYELOKO amotumwua. OL TUmoL Aoiwv oL omolol evowpatwlnkav €apxng o auto To
kaBeotwg elval ol mapakdtw: i) tankers, ii) bulk carriers, iii) gas carriers, iv) general cargo
ships, v) container ships, vi) refrigerated cargo carriers kot vii) combination carriers. Katd tnv
OUVEAEUON TNG emLtpornrg Tou AleBvol¢ Nautihtakol Opyavicpol to 2014, n edpappoyr] Tou
Selktn EEDI emektdBbnke kal otoug akoAouBoug tunoug mAoiwv: i) LNG carriers, ii) Ro — Ro
cargo ships (vehicle carriers), iii) Ro — Ro passenger ships kat iv) cruise passenger ships with
non — conventional propulsion.
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2.2.3 DCS — Data Collection System

To 2014, n emrponn tou Aebvoug Noautlhtakou Opyaviopol yla TNV TPOCTOCia Tou
nieptBarlovioc (MEPC 67) katéAnée petd amod culloyikn amodacn othv uloBétnon Katl
avamntuén evog ocuothpato¢ cuAloyng dedopévwy yla ta mAoila to omolo meplhapPavel
ouAAoyny 6eSopévwy, AELTOUPYLIKO pOAO TOU KPATOUG onualog otn Stadikacio kabBwe Kot
gykaBidpuon piag Keviplkng Baong dedopévwy. To 2015, SnAadn katd tnv Stdokedn tng
ETUTPOTING TOV €mopevo xpovo (MEPC 68), amodaociotnke OtL 10 oUOTNUO CUAAOYNG
Sebopévwy, To omolo eixe Nén Beomiotel, Ba £mpemne va Asitoupyel Pe TETOLO TPOTO WOTE TA
Sebopéva ta omoio cuMAéyovtal, va avoAUovtal Kol KAt €MEKTACN N €lkOva Thv omola
TapoucLalouv va Uimopel va oploeL TNV avayKaloTNTA 1) KN YL ETLMAEOV LETPA WG TTPOC TOV
TIEPLOPLOUO TWV EKTIOUTIWV.

TéAog, kata tnv StaokePn TG dLog emtponng to 2016 (MEPC 70), to mapdptnua VI tng
cUUBaong MARPOL tpomomnolntnke wg mpog thv culoyn Se80UEVWV YLa TNV KOTOVAAWON
Kavaoipou ota mhola pe adetnpia epapuoyng tnv 1" Maptiou tou 2018.

JUudwva PE TIG TPOTIOMOLNOELG AUTEG, OAa Ta TTAola (xwpntikotntag 5.000 GT KL Avw) KL
ovTioTolyo, Ol TIAOLOKTNTPLEG eTOlpeieg, UToOXpeoUvtal va oUAAEyouv Sedopéva Tou
oxXeTllovtal PE TNV KATaVAAwWoN KABE KAUGILOU TO Omolo XpNOLOTIOLOUV OE KATACTACELG EV
AW 1 TAPAUOVAG O ALHAVL. Ta OUYKEVIPWTIKA OeSopéva adopolv €va 0AOKANPO
NUEPOAOYLOKO £TOG KOL KOTOTIBEVTOL OTO KPATOG onuaiog tou mMAolou TPOKELUEVOU va
gTKUpwWBOOUV kat va emiBefatlwbel 0Tl akoAouBouv TIg TpodlaypadEC TOU £XOUV OPLOTEL.
AdOTOU TO KPATOG ONUALOC ETIKUPWOEL OTL N Stadikaoia £xelL TNPNOEel KL eKSWOEL TN OXETLKNA
SNAwon cuppopdwong Ue Tov LoXUOVTO KAVOVLOUO TOTE, OAa Ta dedopéva Tou £ToUG ava
mAoilo petadépovral otnv Baon Sedopévwy Tou AteBvoug Nautidtakol Opyaviopol amnod Tov
orolo {nteital n £k6oon OXETLKNC CUYKEVIPWTLKAC avapopags pog KATAOeon atnVv eMLTPONH
npootaciog tou meppdriovrog (MEPC).

H véa Bdon 8edopévwv mou Snuioupyndnke amod tov Atebvrp Nautlhtakd Opyavicpo
svowpatwonke otnv mhatdoppa tou GISIS (Global Integrated Shipping Information System),
TOU TAyKOOMULOU TIANpodoplakol CUCTUATOG TNG VAUTIALOG Kal glval mpoaott oe OAa Ta
kpatn péAn. H Saxeiplon twv Sedopévwy yivetal amoéppnta Kal n umofoAr Toug otnv
TMAQTPOpUa HOvo amd Toug appodiloug, efouctodotnuévoug dopeic pe adsla amod tnv
Sloiknon ¢ mAatdoppag. QG mMPog To XPoVIKO Teplbwplo To omoio €xel oploBel, ot
gfouaolodotnuévol dpopeic kadolvtal va urtoBailhouv oAa ta dedopéva Tou nuepoloyLlakol
£€TOUG HEXPL KOL TOUG TPWTOUG TEVTE WNVECG TOU EMOUEVOU WOTE va €k60Bel n avtiotown
SNAwon ava mhoio. Kat’ autd tov TpOTo, N KATAPETPNON TWV EKTIOUTIWV O TOVOUG Slofeldiou
Tou avBpaka ava £tog Baociletol og mpayUatikd Sedopéva BACEL TWV GUYKEKPLUEVWY TTAOWY
TIOU TPOLYLATOTIOLOUVTAL.
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2.2.4 EEXI - Energy Efficiency Existing Ship Index

Katd tnv Stdokedn tng emttponng tou AleBvoug Nautiltakol OpyaviopoU ylo TV mpootacia
tou OBoAdacolou meplBaiiovto¢ to 2021 (MEPC 76) mpaypatomolndnkayv emumAgov
TpomomnoLnoelg oto nmapaptnua VI tng Siebvolg cupBacng MARPOL oxeTikd Ye TNV HElwoN
TWV EKTMOMNWY aeplwv Tou Beppoknmiou amod ta mAoia. OL Tpomomnolnosl adopolv Tn
BeAtiwon TNC evepyelakng amodotikotntag ota mAola n omoia mpooeyyiletal amo dvo
OTITLKEG, TEXVIKA KOL AELTOUPYLKA TAUTOXPOVAL.

Baowky mpoUmobeon twv VEwV HETPWV £lval o UTIOAOYLOPOG Tou UMApyovta Oeiktn
evepyelakng anodotikétntog (EEXI — Energy Efficiency Existing Ship Index) kat n eykaBidpuon
KOl OXETLKN Taflvopunon evog etiolou deiktn évtaong avBpaka (Cll) yia kabe mAoio. Ta véa
OUTA LETPA KATNYOPLOTIOLOUVTAL OTLG BPaxuUNpOBECES TOKTIKEG OL OMoleg ULoBeTABNKAV AT
tov AteBvr) Nautihtakd Opyaviopo ota mAaiola emiteuéng Tou oTOX0U yla HELWCN TV pUTIWY
avBpaka katd 40% péxpL to 2030. OL CUYKEKPLULEVEG TPOTIOTIOLNOELG MMaivouv o€ LoV Tnv 1"
NoeuBplou 2022 kol n miotonoinon ywa ta véa pétpa Ba amotelel amaitnon amo 1"
lavouapiou 2023.

O beiktng EEXI elval plo mpoimoBeon n omola adopd O0Aa ta mAola twv 400 GT KL Avw
oUpdwva pe SLadopPETIKEG TTAPOAUETPOUC Kal Katnyopieg pey£Boug. Mpokettal yla évav Seiktn
0 ormoiog ekppdalel TIC ekmounég dofeldiov tou avBpaka ava PETAdOPLKN LKOVOTNTO UE
Bewpntika Sedoptva.

CO, emissions
BEX] = ————ore——
Transportation work

Main engine emissions + Auxiliary engine emissions + (PTI — Innovative electrical energy technologies) — Innovative propulsion energy technologies

EEXI =
Capacity * Reference speed * Reduction factors

. ‘ 4t 1r
EEXI = (MJ=1£7) (ZP2E Paeioy Catz iy SFCuz(ry) + (PagCag SFCag) + ((n;‘:;f, T Perisy — Zie fo/lmPAEo//nw)CFAESFCAE) = (BZY fers o Posrco CemeSF Cue)
3 Capacity Vys f; fo fi fuw fn

Ewkova 2-2: E§iowaon YmoAoyiouou EEXI (Mnyn No. 27)

Mpaktikd, eival o dlog Selktng pe aUTOV TNG EVEPYELOKAG amodotikotntag, EEDI, mapoAa
outa o EEXI siva évag Sgiktng o omoiog adopad ta undpyovta mAoia Kot arnoTeAsl éva amo ta
o afloonueiwta pétpa tou AleBvoug NautidlokoU Opyavicpol ylo tn Ueiwon tou
QMOTUTIWOTOG AvOpaKa TG vauTIALag.

KaBwg n evepyelakr amoSoTIKOTNTO TOU MAYKOOULOU 0TOAOU QUEAVETAL, UTIAPXEL Lia oplakn
T n omola amnoteAel to péyloto To omoio o Seiktng EEXI kaAeital va mpooeyyloel. To
€MBUUNTO AMOTEAECUA €lval N TLUA Tou SeikTn va BPLOKETAL KATW OO QUTH TNV OPLAKI TLUN.
Mpaktika, pe adetnpio to £tog 2023, 6Aa Ta UTIAPXOVTA TIAOLA KATEXOUV VOl CUYKEKPLUEVO
OPLO EKTIOUMWY AVA HETAPOPLKN LKOVOTNTO TO omolo TPEMeL va Slatnpolv KATw amod tnv
KPLoLUN KapTtuAn.
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Ewkova 2-3: Opta Setktwv EEDI, EEXI kata ti¢ gaoeig 1,2. (Mnyn No. 27)

Mpoxwpwvtog otov SpOUo yLa Thv anavBpakomoinon Ue T mpodlaypadEg va yivovtal 6o
KL QUOTNPOTEPEC £lval EUKOAWC KATOVONTO OTL HEYAAO PEPOC TOU TIAYKOOULOU OTOAOU TO
OTIol0 KOTEXEL TA TTOCOOTA HeYaAUTEPNG NALKiag Sev Ba pmopéoel va cupPadiosl pe Toug
VEOUG KOVOVLOMOUG. JUUTIEPAOUATLKA, 0 delktng EEXI emnpedlel tnv vautihtakn Blopnyavia
oo 600 SLadOPETIKEG OMTIKEC, TOOO TNV TEXVIKA OCO KAl TNV EUTTOPLK.

Ao TeXVIKNG amoPewg, oL TIAOLOKTATPLEG Kol OlaxelploTpleg etalpeieg kaAolvral va
0pyavWooUuV éva oXESL0 §pAonc yLa EYKOTAOTACN VEWY, «KoBapwv» TexVOAoyLwV ota mAoia
oL omoigg Ba KaTtaoTooUV EPLKTH TN CUUUOPDWAOT TOUG LUE TOUG VEOUG KOVOVIOHOUG WOTE VO
napapeivouy ev evepyeia.

Toutoxpova, £XOVTAC EMITUXEL TRV CUUUOpdWON HE TOUG LoXUOVTEG KAVOVLOUOUG Tl Tou
TIOPOVTOG, N ETMLKPATNON TNG ABERALOTNTAG WC TO TIPOG TO TL EMETAL LETA TO 2023 €pyeTOL va
kAovioel TI¢ SleBveic vaulayopEG e TOUG VOUAWTEG val LNV eMeVOUOUV O LAKPOXPOVLEG
TIAé0V OUPWVIEC KOL TOUG TTAOLOKTNTEC VO aVayKALOVTAL VO IELWOOUV TLG TUIECG TWV VAUAWY
T(POKELUEVOU VO KAELOOUV TIG CUMPWVIEG. JUUTEPACUATIKA, OAN N vauTwlakn Blopnxavia
nipooraBel va poPAEYEL e TOV TLO amodoTIKO Kal KepbodOpo TPOTO MWE TETOWOU gidoug
VEOL KAVOVLOUOL yLa TOV UTIAPXOVTA 0TOAO Ba EMNPEACOUV TO EMLXELPNOLAKO KOL OLKOVOULKO
KOMUATL.

MapoAa autd, n mpootooia tou KAlpatog kat n e€aAewdn tou dawvopevou Tou Beppoknmiou
ouveyilel va amoteAel TNV peyaAltepn mpotepalotnTa. ETOL, N EVOWHATWON KAVOVIOUWY TTOU
adopouv poévo ta veoktiota mAoia (Seiktng EEDI) Sev sivatl tkavn va emibpel Ta embupntd
anoteAéopata o€ GUVIOMO XPOVIKO Slaotnua KabBwg n avavéwaon Tou TIyKOOHULOU OTOAOU
yivetal BaBulaia. Kat’ enéktaon, €lvol emITAKTIKA avaykn yla tnv UTapén SelKTWV mou
oadopouv Kal Ta urndpyovta mAoia £tol wote To evlladEpov YUpw omd TNV EVEPYELAKN
anodoTkotnTa va mopapével apelwto. To EEXI amotelel évav tétolo deiktn — kivntpo
oupBAaAovTag evepyd otnv npoonadela amavOpakomnoinong tng vouThiag.
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2.2.5 Cll —Carbon Intensity Indicator

KaBwg oL otoyolL mou €xeL Béoel o AleBvrig NauTiAlakdg Opyaviopog otov Spopo yla thv
anavBpakomnoinon eivat oAU ¢pAddofol, 6An n vauTAlakr Kowvotnta odeihel va epyaotel
TIAVW O€ KOLVOTOPEG AUCELG TIPOKELUEVOU VO KOTOKTNOEL €va Blwaotpo PéAAov. ETol, Katd thv
SlaokePn TNG emutporng tou AeBvolg Nautiltakol Opyaviopou yla Thv mpootocia Tou
Bahdacolou meplBaliovtog (MEPC 76) amodaciotnke otL pall pe tov deiktn EEXI o omoiog
ELOEPXETAL O oYU TO 2023, évag akoun Oeiktng Beomiletal ylo TNV evduvapwon tng
pooTddelog autng, o deiktng évtaong avBpaka (Cll — Carbon Intensity Indicator).

Evw o deiktng EEXI amoppéel amd tov TPOMO HE TOV Omnoio ta umdpyovia mAola eival
gfomAlopéva kal oxedlacpéva, o deiktng Cll ival évag deiktng mou Paciletol oToV TPOTO UE
Tov omnoio ta mAoia Asttoupyouv. O deiktng €vtaong avbpaka ival €vag Seiktng o omoiog
Baoiletal otov aplBuntikd umoAoylopd evog Aoyou etrnaolag amodotikotntog (AER — Annual
Efficiency Ratio) o omoiog opiletal wg to cUVOALKO TToad ekmopnwy Slofelblou Tou avBpaka
£vo¢ mAolou avd £To¢g SLoPEUEVO KATA TN GUVOALKH LETADOPLKN LKOVOTNTA KAL AmOoTach TToU
Slévuoe to mhoio oto (610 £to¢.

Annual CO, emissions __XjFCixCrj  gco,
Deadweight X Distance sailed " DWTXxD  DWT mile

AER =

Ewova 2-4: E¢iowan YmoAoytouov AER (Mnyn No. 28)

Onwg €xet N6n avadepbel, o Alebvric NauTAlakog Opyaviouog €xel ndn Beomiosl éva
cvotnua oulloyng 6eSopévwv TO OMOLO UTIOXPEWVEL TIC TIAOLOKTNTPLEG ETOLPElEG va
katab£touyv oe eTAoLa Paon oAa ta Sedopéva ava TAoLo TIou oXeTI{ovTal e TNV KOTavaAwaon
KOUGIOU O€ KATOOTACELG EV TTAW KOL TTAPAUOVAG 0€ ALAVL KABWE KAl TG WPEG Ttou BplokeTot
OTNV €KACTOTE KOTAOTOON OMWE KAl TNV amootoon n omnoia enitelxOnke ava tafidl. Etol,
gxovtag Odwabéowun OAn tnv mAnpodopla otn Pdon OSedopévwyv TOU TAYKOGULOU
TAnpodopLakol CUCTAUATOC TNEG VAUTIALOG, Umopel va urtoAoyloBel kal o Selktng etroLag
anodotikotntag AER yla 0Aa ta mAoia.

Baoel twv anoteAeopdtwy tou AER, Ta mAoia katnyoplomolouvtal o€ SLadopeTIKEG BabuUISES
Tou SeikTn évtaong avBpaka, EeKvwvTag amo to «A» Kal ¢ptdvovtag oto «E». O Seiktng «A»
KoBOLotd To TMAOLO «TPAcLVO» - GLALKO TIPOG To TepLBarlov evw o Seiktng «E» to akpLpWG
avtiBeto, dnAadn punavti uPnAol kwdluvou.

H a&loAdynon tou Seiktn yivetal e BAon KATIOLO apXLKA KATWTATO OpLa Ttou €xouv Beomiotel
EVW TOL OPLA AUTA YivovTal A0 KL auoTnPOTEPA 0TV APOS0 Tou Xpovou. H mpwtn mepiodog
Katd tnv omola Ba oplotel 0 cuvteheotrg pelwong Tou Seilktn katd 5% elval to 2023.
Toutoxpova, Ta KpLTipLa tou Seiktn yivovtal odogva Kal Mo auotnpd K n faduoloyio mou
Aappavel to mhoio dev pével otabepn av otnv mMApodo Tou Xpovou, n kabe etalpeia Sev
nipoPaivel og BeAtioTonoinon tng anmodoTkoTNTAg TWV TAoilwy tn¢. Etol, o Seiktng évtaong

[29]



avBpaka propel va EEKIVACEL va Kveital pog to «Ex» av n anodooh tou mAoiou evepyelokd
mapapeivel otaBepr o€ ox€on Ye TNV MPonyoupevn nepiodo.

2023 the requirement is -5% The reduction
below 2019 level and further factor after 2027
strengthening by 2% every year 2019 reference level  still to be decided
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Awaypauua 2-1: MetaBoAgg opiwv Cll ava tog (Mnyn No. 28)

Katd ouvémela, av o Seiktng évtaong avBpaka evog mholou eival «D» i «E» kot mopapeivel o
1610¢ yLa V0L CUVEXOUEVO XPOVLKO SLACTNA ONHOLVEL OTL N TAOLOKTATPLA eTOLPEia SV POEPN
o€ eMAPKELG SpATELG YL TN CUUUOPDWEON TNG LE TOV KOWOVIOUO KOL KOT  EMEKTAON YLOL TN AXN
QIEVAVTL 0TNV KALMOTIKE oAAayr). ETtot, avaykaletal va avadlapBpuwoeL To TAGVO EVEPYELAKNG
™G amodOTIKOTNTAG WOTE VA CUUMEPIAGPEL Ta HETPA TO omola Ba epapUOCEL yla TV
BeAtiwon tou Seiktn £vtaong avOpoKa KAl TNV TRUTOXPOVN UELWON TWV AEPLWV EKTTOUTWY
Slo&eldiou Tou avBpaka amo ta mAoia Tn .

H BaoLkn apxn WOTE va UTTOPECEL LA TTAOLOKTHATPLA ETALPELO VO AVTATIOKPLOEL OTLC AMALTHOELSG
TWV KOoVLopoU lval va yiveEL Katavonto OTL N KABs Spdcn n omoila Unmopel va HELWOEL TLG
EKTIOUTIEC Slo&elSlou Tou AvBpaka ava ETAOLA AOOTOCN TIOU EKTEAECTNKE BACEL TWV TAOWVY,
propel kat va BeAtiwoel tn Babuoloyia tou mAoiou. H BeAtiwon pmopel va adopd TEXVIKEG N
AeLToUpyLKEG OPELG Xwplg Mepattépw SECUEUCN OTOV TPOTO HE Tov omoio Ba emhexOel va
yivel.
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Ataypauua 2-2: Mopeia anotunwuatoc avipaka tne dtedvoug vautidiag otn Stapkela 2015 — 2030 (Mnyn
International Energy Agency)

Ev katakAeilSL, o deiktng évtaong avBpaka eival évag SelkTng o onmoiog afLOAOYEL TIG EKTIOUTTEG
Slo&eldiov tou avBpaka armod to mAola pe Tpomo KaboAko, Aappavovtag SnAadn umo v OAeg
TIC KOTOOTAOELG AslToupyiag Tou mAoiou Kal Bacl{OUeEVOG oTa MPAYUATIKA dedopéva ava
24wpo yla KABe nuEpa €VOG NUEPOAOYLOKOU £TouC. KabBwg to mAoilo mapayel adldkoma
o€plouc pUTOUC, N XPnon Tou Selktn €vtaong AvOpoKa Kol TWV OVWIATWV oplwv og
ouvlUuaOopd pE TOV UuTdpyovta OelkTn €VEPYELOKAC OMOSOTIKOTNTAG EVOUVAUWVEL TNV
akpLBEotepn mapakoAouBnon Twv ekmopnwy dlofeldiov Tou dvBpaka amo ta mAoia. Etot, o
AteBvng NouTtidlakdg Opyaviopog SLaB£Tel TNV MANPN €LKOVA TNG LEIWONG TWV EKTTOUMWY
Slo&eldiou Tou avOpaka amnod Tov MAYKOOULO EUMOPLIKO OTOAO KAl TNG TAUTOXPOVNG CUBOANG
™G vautihiag otnv mpoondabela KatamoA£épnong tou dawvopévou tou Beppoknmiou, ota
mAaiola TNG oTpaTNYIKAG ToU €xeL BeoTtioel w¢ amoppola Thv Tuvenkng tou Maptotou.
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3 Tlaotpa — Hull

3.1 TexvoAoyleg eMioTpwWONG YAOTPAG

OLtexvoloyleg emiotpwaong eival pia e€lcou peyaAn mpoOKANon mou KOAELTAL VO AVTLUETWTTLOEL
n vautltakn Blopnxavia epocov ennpedlouv tnv enidoon tTng yAoTpag Kol cUVSEoVTaL UE
TNV evepyelakn amodotikotnta oc eminedo €{0lKOVOUNONG KOUGIMOU Kal KOT €MEKTAON
EKTIOUTIWYV pUTIWV aAAA Kal TipooTaciag Tou mepLBAANOVTOC TAUTOXPOVAL.

Fevikdtepa, n amodoon g yaotpog tou mAoiou efaptdtal amd to oxAua tng dlag g
YAOTPOG KOL TOL XAPAKTNPLOTIKA TNG ETLPAVELAG TNG KOOWE KO TOL YEWUETPLKA XAPAKTNPLOTIKA
KOLL TLG 8La0TAOELS Tou TTAolou. Emiong, mopapéVeL TAVTOTE APPNKTO CUVOESEUEVN KL LUE TNV
amnodoon tng mpormnéAag, n onoia Ba avaluBel otn cuveéxela.

H emudavela g yaotpag eivatl pior PeTalAikn emipavela thg omoilag peydlo pépog sival
Bpexouevo avaloya Le TV EKAOTOTE KOTAoTAoN GPOPTWONG Tou MAoiou. Adyw NG cUoTAONG
Tou Balaoolvou vepou, n LETOAALKN emidavela emnpedletal anod thv puaotkn dtafpwaon tou
UALKOU KoL ThV BLloAoyLkn pumavon).

H 81aBpwon tng peTalAkn g emidavelag ival éva auBopunto patvopevo Aoyw TnG XNULKAG
avtiépaong mou mpaypatonoleital petafy petallou kat Balacowvou vepou. H BloAoyikn
pumavon eival éva GpalvoUEVO KATA TO OMoio HLKPoopYyaviopol, dutd, ¢ukla | Hikpd {wa
gmK@Bovtal otnv emntpavela tTng yaotpag Tou mAoiou katd tn BUBLON TNG TapapEvoVTag
OTEPEWUEVOL OE CUYKEKPLUEVA onueia Kot akivnTol oxnuatilovrag £T0L o GUVIOUO XPOVLKO
Staotnua éva unoBaldoolo «Sacoc». Adyw tng ¢uong TNG vauTIAiag Kal Twv mAolwv va
taldevouv oe SladopeTIkA xwplka vdata, n Blodoyikn puTtavon petadépetal ota Stadopa
OLKOCUOTHAUOTA OATEAWVTAC TNV Looppormia otov mhavntn. Etol, to 2011, swonxOnoav
KOTEVBUVTAPLEG YPAUUEG OO TNV ETMLTPOTINA YL TNV TTpooTacia Tou BaAkdociou nepBAaAAovtog
tou Atebvolg Nautihlokou Opyaviopou (MEPC 207(62)) ot omoieg adopolv Tnv
ghaylotomnoinon petadopds Xwpokatoktntikwyv Yéatwwv Ewdwv (IAS — Invasive Aquatic
Species) and ta mAola Kol TNV MPOOTACiA TWV 0LKOCUCTNUATWY ayKoopiwg. EKtog anod ta
o0ca N6n avadp£pdHnkav yla TNV MPOooTaciol TwV USATIVWY OLKOCUOTNUATWY, TO GUYKEKPLUEVO
dawvopevo emnpedlel KoL TIC EKTTOUMEG aépLwy PUTIWY Tou Beppoknmiou otnv atpochaLpa
KoBwg aufdvel Tnv avtiotaon tou TAoLOU KATA TNV MAEUon Tou avePfdalovtag £ToL Kal Ta
emnineda KaTavaAwong KAUoipou Tng KUPpLAg HNXOVAG KAl aéplwv pUTWV amo tnv Stadkaoia
™G Kavong.

Onwc nén avalubnke, n katdotoon twv UGAAWV TOu TAOLOU KATEXEL HUEYAAO TIOCOOTO
enidpaong otnv teAkn anddoon NG yaotpag Kot Kabwe autd emnpedlel TNV Katavalwaon, n
ETUAOYH TWV KATAAANAWY XpWUATWY AmoTeAel pia armo TiG o eEAKUCTIKEG eEMeVOUOELG OHUEPA.

H Blopnyxavia Twv vauTAaKwY XpwHATwY dev Oa umopolos va PeiveL QVENPEAOTN Ao TV
niepBarloviikn Kpion kaBw¢ n péylotn amddoon Twv XpWUATWVY eival {WTIKAG TAEoV
onpaoiag ya to meptpairrov. Etol, xpnolponolwviag ebpappoyec vPnAng texvoloylag ota
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Tpoiovta, N yaotpa tou TAoilou mapouotdlel KaAUTepn amodoon Kal Ol EKTTOUMEG agpiwv
PUTIWV HELWVOVTOL XOPpAKTNPLOTIKO MOPpASELyHa pag TEtolag ehapuoyng ival To cuoTnua
Hull Performance Solutions tng Jotun, etatpeia — KOA0GGd otnV Blopnxavio TwWv XPWHATWY
naykooulwg. Emetta and oxetiki HeAEtn n omola Paociletol og MPAyUATIKEG epaplUOYES, N
gfolkovopunon Kauolpwyv ayyle 1o 8,5% Onwg Kal n HeElwon EKMOUMWY a€pLwV PUTIWV
oupnepAAUBAVOUEVWY TWV pUTTWY AvBpaka amod tn Stadkacia Tng kavong. MapoAa avtad, n
anodoon Tou TEAKOU ATOTEAECOTOG TIOLKIAEL TTAVTOTE, AVAAOYQ LLE TA XOPOKTNPLOTLKA TOU
TAolou, TNV TiEpLoXN eUmopiou i/ kat tnv Spactnplotnta Tou mAoiou ava £tog.

+1,5%

improvement out of dock
Dry docking interval (60 months)
L

L 1 L 1 1 1 1 L L 1
|: Jotun HPS guaranteed high performance

-4,5%

The average performance drop
over the period with Jotun HPS

Market average performance

| +15%

performance gain on average
over a 60 month dry dock interval

-18%
The market average

hull performance drop
over the period

% change in propulsion efficiency caused by bio-fouling and mechanical damage

Awaypauua 3-1: Evepyetakn Arodotikotnta laotpac o dtaotnue 60 unvwy (Mnyn No. 21)

‘Evag akOpn ONUOVTLKOG TapAyovTag TIOU EVIOXUEL TNV Ouvex Tpoomabela  yla
BeAtiotomoinon tng anodoTkOTNTOG TNG YAOTPAG WG TPOC TIG EMLOTPWOELS TWV XPWHATWY
glvat kL n eykaBidpuon evog mpotumou Slaxeiplong moldTNTOC 0TNV VAUTIALOKNA Blopnxavia,
Tou ISO 19030.

Baolky apxn TOU OUYKeKplUévou TmpotUmou eival n Slaxeiplon Kol pETPNON TNG
omoSoTKOTNTACG TNS YAOTPOG KOL TNG IIPOTEAQG TOU TAOIOU e TEAKO OTOXO TV Ttapouaiaon
™G anodoong tou mhoiou. Me Bdon tnv oxy Kal TV Taxutnta, e€etalovtal oL MOPaKATW
Seikteg amodoong KPIs (Key Performance Indicators): 1) Métpnon tn¢ anodoong Tou mAolou
TIPLV KOl LETA TNV eMBewpnon Se€apeviopou, 2) mapakoAolBnon Tng anodoong tng yaoTpag
KOL TNG TPOMEAAG KatA TNV Tepiodo Asttoupyiag Tou mAoiou, 3) uMOSEeLEn TOU XPOVIKOU
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onpeiou 6mou n ouvtpnon Kplvetal anapaitntn (KabapLopnog yaoTpoc, yUAALOHUA TIPOTIEAAG)
kot 4) mapokoAoUBnaon NG eMidpaacng Tng ouvtipnong otn andédoan Tou mAoiou.

OL peyoAUtepol €18ikol Twv YpWUATWY otnv vautiltakn Blopnxavia (Jotun, Hempel,
AkzoNobel, International, etc) cuppeTéXOUV evepyd oTNV avATTUEN Kol TEAKA Slapopdwon
TOU TPOTUTIOU yla TV ayopd. MapakoAouBwvtag thv anddoon twv MAoiwv PEoa amo T
Snuloupyia Baong Sedopévwy Kal Kavovtag xprnon Twv Selktwv anddoong Tou PoTUnou
pakpompoBeaopa, sivat Aéov Suvato va PLeAeTnBel kal va eyyunBel n anwAsla Tax0TNTAG KOl
KT eméKTaon n €oKovoUNon KOUGLUOU KL N Uelwon agplwv punwv Pe xpnon Stadopwv
TEXVOAOYLWV EMLOTPWOEWY YAOTPAS OTA TAOLA.

KaBwg 1o mpoPAnua tng Proloyikng pumavong ota Udala Twv TAOIWV TIAPOHUEVEL KL
EMNPedlel TNV TMOCOTNTA TwV PUNMWV GvOpaka amd Ta TAola otnv atuoodalpa, ol
KOTOOKEUOOTEG XPWHATWY ovamtuooovtal TAEov O GCUUPOUAOUC TlapEXOVTAC TG
QMOTEAEOUATIKOTEPEG AVOELG KOlL TEXVOAOYLEG, TOPAAANAQ [LE TOV TAPASOOLAKO TOUG POAO VA
npounBglouv YmoyLd otnv ayopa.

EKTOG amo TG VEEG TeEXVOAOYLeG oTn Blopnyavia Twv XpPWHATWY yla TV BeAtiotonoinon g
anodoong TNG ydotpog, £xouv avamtuxbel cuothuata tpododooioc aépa Ta omoia
SnuLoupyolV éva MPOOTOTEUTIKO TPodiA oTo eminedo TUAUA TOU MUBUEVA TNG YAOTPAG HE
oKOTO TNV pelwon NG avtiotaong TpLprg tou mAoiou. Mo CUYKEKPLUEVA, TIPOKELTAL YLO €Va
cvuotnua «Aimavong» tng yaotpag pe oépa (Air Lubrication System) pe Suvatotnta
EYKATAOTOONG TOOO OE UTIAPXOVTO 000 Kol VeOTeUKTA MAola. Baoikn apyn Asttoupyiag eival
N Xprion MEeMLECUEVOU aépa o omolog eAcuBepwvetal og popdr GucaAibwv LECW aVTLOTOLXWV
Slotdewy TOMOBETNUEVWY OTO UIPOOTIVO AKPO TNG eMinedng enidavelac. Q¢ anmotéAsoua, n
KOTAVOAWON KOUOLMOU MelwveTal PEXPL Kal 10% kabwg n Asttoupyio TOU GUOTAMATOC
TAPAPEVEL QVETINPENOTN OmoO TG €€WTEPLKEC OUVONAKEG, PBeATLWVOVTAG TO ATOTUNMWHA
avBpaka tou Aolou oTnVv atuocdatpa.

Ewkova 3-1: Etkéva yaotpacg Ue xprion ouotnuatog Almavong ue aépa os Aettoupyia (Mnyn No. 32)
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3.2 Xvotnua MNpoéwong (Mpoméla — MnddAwo)

Itnv Tmopeia yla thv amavBpakomoinon Ttng vautlAlag, n  emiteuén NG HEYLOTNG
armodoTkOTNTAG HMe TNV €Aaxtotn Suvath KatavaAwon evépyelag elval amapaitntog
oUVOUOOMOG YloL TNV EMITEVEN TWV OTOXWV TIou £xouv tebel amod tov AleBvry Nautllako
Opyaviopo. Me piA66oeg BAEPELS Yo UNSEVIKEG EKTIOUTTEG OEPLWV PUTTWY OO TNV VOUTIA LG
UEXPLTO 2050, Ta BEATIOTA AMOTEAECATA UITOPOUV VA eMITEUXBOUV e cuvduaopud mMAnbwpag
TEXVOAOYLWV KOl KOULVOTOLWY TIOU EVTAOCOVTAL OTNV QYOpQ e OKOTIO TNV CUUUOpdwWON LIE TO
véo Beoptkd mAaiolo aAAG Kal tn cuvelodopd OTn HELWON TOU KOOTOUC AELTOUpYLOg TWV
TAOLWV.

Ta cuotiuata mpowong dev amotelouv e€aipeon KaBwG KATtéEXouv KaBopLoTikd poAo oty
BeAtiotomoinon tng amodotTikdTNTAG TNG YAOTPAG N Oonoila eMnPeAlel TNV KOTAVAAWGON
Kauaipou. Etol, n vauTiAlakn Blopnyovia €xetL nén mpoxwpnoel o mapouaciaon KL edpappoyn
VEWV TEXVOAOYLWV OTNV TIPOWOTHPLO. EYKATACTACH TOU TTAoLoU.

Ma tnv BEAtiotn anddoaon tng EALKAG 0 LEYAAO EUPOG TAXUTHTWY, Ol BACIKEG TTAPAUETPOL Ol
orolec e€etalovral eival n amodotikotnta, o B6pufog Kal n S6vnon TNG EyKATAOTAONG OE
kataotaon Asttoupylog. O owoTtoTePOC OXESLAOUOC LE HOVTIEPVA OXESLOOTIKA £pyaleioa
OUUBAAAEL ONUAVTLIKA oTNV BeATiwoN TG GUVOALKNG amodoont. Tupdwva pe tn Wartsila, évav
oo ToUG HEYAAUTEPOUG KATOLOKEUAOTEG TIAYKOOMIWG HUE LOKPOXPOVLO LOTOPLKO TEXVOAOYLWV
OTOV TOHEQ TNC VAUTIALaG, N amodoon pmopel va BeATlwOel péxpt kat 15% avtikablotwvtag
npoUmnapyouoec mpoméAeg otabepol BrLATOC LE LoVTIEpVaG oxediaong avtiotoLya.

KaBw¢ n ouvolikr anddoon tou mAoiou BeAtiwvetal, tautoxpova ol deikteg tou, EEDI kat
EEOI avtiotolyo, Hewwvovtal OMwE Kol N KATOVAAWON KOUGIHOU TNG KUPLOC HMNXOVAG.
Aappadvovtog unoPLy To yeyovog OTL ta Opla pelwong Twv Seiktwv avabewpouvtal KAbe
TEVTE XPOVLA LE OAOEVOL KL QUOTNPOTEPA TIOGOOTA, N AVILKATAOTOON TPOTEANG KATA TNV
emBbewpnon Se€apeviopol Tou TAoiou pmopel va ipoodEpel e€olkovOUnon KAUGiHoU Kot
QEPLWV PUTIWV OAAQ KL CUMHOPPWON JE TOUG LoXUOVTEG KAVOVLOMOUG TIPOKELEVOU TO TTAOLO
va apapeivel oe Asttoupyla.

MapoAa auta, n avtikatdotaon mponélag dev sival mavrote bkt eite Adyw KdoTOUG ite
AOyw avemndpkelag xpdvou va npaypotonolnBel Seapeviopog xwpis avtiotolyn embewpnon
pEXPL TNV mpoBeopia mou opilouv oL LoxVovTeg kavoviopol. KaBwg o Kavoviopog ya tnv
gvepyelakr amodotikotnta Oev opilel moleg texvoloyiec Ba xpnoiwpomoinbolv yla va
emutevXBel 0 TEAKOG 0TOXOC, SLAPOPETIKEG TEXVOAOYIEC UmOpoUV Vo oUVSUACTOUV WOTE N
anodoon TG UTIAPXOUCOC TPOWOTHPLAG EYKOTACTAONG Vo BeATIwOEL.

OE£TOVTAG WC TPOTEPALOTNTA TLG TPOTIOTIOLHOELG TTOU UITOpOoUV VA ETUTEVXOOUV 0T UTIAPYOVTA
mAoia, kaBwg amotelolv TNV mAsloPndia Tou MAyKOoUIOU OTOAoU, TO evdladEpov £XEL
otpadel oTov TPOMO He Tov onoio Ba pelwbolv oL amwAELEC evépyelag amd TNV EAKO KATA
Vv Actoupyia tou mMAoiou £TOL WOTE va amoalteital Alyotepn WOYUG ylo To €mBUPNTO
omotéAeopa.
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Me yvwpova To mopamavw Kpttrnplo, ovamtiuxdBnke n 1&6€a yla pio emUMTAEOV TIPOTEAQ,
ULKPOTEPNC TAENG LeYEDOUG Ao TNV UTIAPXOUCA, N omoia anoteAel umtofonBnon tou Bacikou
ouoTNUAToC. MPOKELTAL LA Lo TIPOTIEAX N omoia TomoBEeTe(TAL OTNV ARV TNG UTIAPXOUCAS
KoL TiepLOTPEDETAL TAUTOXPOVA KL opooTpoda. H edappoyr autr) punopel va entteuydel yla
TPOTIEAEG TOOO otaBepol 600 Kol PETABANTOU BAUOTOG Pe TNV avaloyn oxediacn kot n
£yKATAOTOON TNG UMOPEL va paypatonolnBel xwpig to mAoio va Byel amd to vepo Kal va
pelvel abpaveg amd eunmoptkng andPewc, oapkel LOVo n poréAa va ByeL amod To vepo €XovTag
Swoel oto mAoilo TNV KAatdAAnAn Staywyr. Me BAaon UEAETEG TIPAYUATIKWY EDAPLOYWY, N
OUYKEKPLUEVN EYKATAOTAON UTTOPEL va TipoodEpeL e€oLkovOUNON KAUGiHoU €wg Kal 5%. Kat’
gMEKTOON, N Melwon afplwv pUNMWY CUMUMEPIAAUPAVOUEVWV TWV pUTwYV AvOpaka eival
Looduvaun.

Ewkova 3-2: EnergoProFin by Wartsila (IMnyn No. 33)

Ao amon uSPoSUVALKNG, N CUYKEKPLUEVN oxedlaon omoteAel pla CUCKEUN QVAKTNONG
EVEPYELAG KOOWCG METOTPEMEL TNV TEPLOTPOPIKN) EVEPYELD OE QNMOTEAECUATIK WO,
auéavovtag tnv anodoaon tou cuothpatoc. Ot 8iveg TNG porg mou dnpLoupyolvTaL Ao TV
TPOTIEAQ ATOSUVOWVOVTAL, KABWG TO KOTTAKL EAQTTWVEL TOV OTPOPIALOMO KAl TO TITEPUYLA
e€aleidouv tnv bivn mpocdidovrag mapandavw evépyela 0To cUGTNA.
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—n !
CFD calculations showing the hub vortex with (left) and without EnergoProFin
for a controllable pitch propeller

Model tests showing the hub vortex with (left) and without EnergoProFin
for a fixed pitch propeller

Ewova 3-3: EnergoProFin - CFD kauw Model Testing (Inyr No. 33)

Yuveyilovtag tnv mpoomndbela mpog Thv anavOpakomnoinan, oL mpolnoBEoelg mou £xouv Tebel
QTTOLTOUV KOLVOTOMIEG OXL HOVO yla Ta uTtapyxovta TAoia oAAG Kol yla 6ca xtilovral f
TIPOKELTAL VO XTLOTOUV Twpa Kal oto péAlov, avtiotolya. Metafaivoviag oTto KOPUATL TG
nindailovyiag, oL VEEC avAYKEG Kal To oXeSLAOTIKA EpyOAEia TTOU KATEXEL N Blopnyavia €xouv
Snuwoupynoetl pia diadopetik popdry Tou cuotiuatoc¢ mndaAiou oamd TNV AAAOTE
napadooLlakn mou elval eUpEwg yvwotn. H véa autr popdn xopaktnpiletol wg Eéva cuotnua
Tapaywyng waong mou amnoteleital and dvo meplotpepopeva UM mou TomoBeTolvTal
ekatépwOev NG mpomélag. H Suvatotnta meplotpodrg Toug oe SLoPOPETIKEG YWVIEC
avaloya pe TNV Kataotaon 6dAacoag i TV Katdotaon otnv onola Bpioketal to mAoio, ev
AW 1 eAlypwy, Tapéxel tn duvatotnta arlayrg tou udpoduvaplkou ¢optiou 1600 otnVv
TPOTIEAQ 600 Kal ota idta ta UM, Q¢ amotédeopa autol, TPoodideTal TooooTto BeATiwang
otnv anodoon epooov n won KAteuBUVETAL LECW TNE SLATAENG TIETUXAVOVTAG TAUTOXPOVA KL
g€olkovounon kauoipou. H ggolkovounon evépyelag dev eival idla yia 6Aoug Tou TUTIOUG
mAolwv mapola autd, eival anodedelypévo OTL ayyilel mocootd peyaAltepa Tou 5%.
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EKTOC Qo TIG TIEPUTTWOELG TLG TIPOTEAQAG KOl TOU minSaAiou mou e€etdotnkav EeExWPLOTA WG
TPOG TLG KOLVOTOUEG TPOTIOMOLACELS TIOU UITOPOoUV va SEXTOUV, N QVTIUETWITLON TwWV SU0 W¢
pula kown mepinmtwon amoteAsl €va akOUn TEXVOAOYIKO EMITEUYHO TO OMoOio MUmopel va
OUVELODEPEL QTMOTEAECUATIKA OTNV EVEPYELOKA amodoTIKOTNTA Tou TAoilou Kal Tnv
£€0KOVOUNON KAUGIHOU BEATLWVOVTAG TAUTOXPOVA TNV EALKTIKI TOU LKAVOTNTO UE ALYOTEPO
B06puBo kat Sovnon katd tnv Aevon. Kabwg n yevikotepn anddoon evog mAoilou s€aptartal
aueoa oamd v aMnAemidpacn UeTAly Twv KUPLWV LEPWV TOU, N HEYLOTN Umopel va
gmuteuxBel otav OAa Asttoupyolv wg eviaio cuotnua. To 8o LoXVEL Kal ylo TO ETUUEPOUC
cuotnua npomélag — mndaliov to onoio anmodedelypéva MopouoLaleL péylotn enidoon otav
Sev umapxeL kAmolou £i6oug pon va apepPaivel avapeod Toug.

Yo autr tv npoilnobeon, avamtuxBnke To cuotnua to omoio eivat nén Stabéouo otnv
oyopd onuepa Kol koAeltal Energopac, amotehwvtag pio PBeAtiotomoilnpévn Alon
ocuotnuartog nponélag — nndaAiou yla movtonopa nAola. H apyn Asttoupyiag tou Baciletal
OTO YEYOVOG OTL PELWVETAL O SLOXWPLOUOG TNE poNG KabBwe To cuoTnUa €lval evioio evw
EKTEVEIC PEAETEC auToU €xouv amodeifel OTL n avriotaon mou Snuloupyel sival TOAU
MIKpOTEPN amd Ta oupPatikd cuotnuata. H emidpacn autr otnv avtiotaon eivot
TMEPLOOOTEPO aLoONTH oTNV £V MAW Katdotacon otav to mndaAlo Bpioketol akplBwe micw amno
Vv mpoméha edpodoov Sev amaltolVTal PEYAAEG ywvieg otpodng ya tnv dlatipnon Ing
nopeiag tou. Kat’ eméktaon, eddoov katafarlovral eAdxLoteg SUVAUELS yLo TNV Slatipnon
™G mopeiag, N KoTavaAwaon KaUoioU yla Thv Statrpnon tng nopeiag emnpedletal avaloyo
npoobidovrag peyaAltepn amodoon oto cuotnua. H ouykekplpévn epoappoyn MeAETATOL
EexwpLoTa yla KABe TTAOLO Kol TOL TOCOOTA £E0LKOVOUNONG KOWUGIHOU €ival €0TOUKEUPEVA
ennpealdpeva amno to €idoug Tou MAoiou To omoio PEAETATAL KL TO AELTOUPYLKO TOU TTPOodiA.
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Ewova 3-5: Suotnua Energopac by Wartsila (Mnyn No. 35)

Ano edappoyé¢ Tou €xouv TpaypotonownBel oe Sladopetikou €idoug mAola e
OUYKEKPLUEVEG amaltioelg anodeixBnke otL n efolkovopnon mou pmopel va emitevyBel
TIOLKIAEL LETAEY TOU 2% £wG Kal 9%. AvAAoya [LE TO TTOCOOTA AUTA, KLVELTAL KL N HElWon TwV
OEPLWV EKTTOUTIWYV SLo€eLSloU Tou avBpaKka oTNV OTHOOHALPA TIETUXOIVOVTOC TOV TEALKO GTOXO
™ edpappoyng vo cuBANAEL 0TV amavOpoKomoinon Tou EUMopLKOU GTOAOU.

Mépav Twv TEXVOAOYLKWY TPOTIOTIOLICEWY TIOU UIOPOUV VA £HOPUOCTOUV OTOV UTIAPXOVTA
oTOAo )/ Kal ota veotsukta TAoia, w¢ Alon otn PBeAtiwon Tng amoédoong tng yAaoTpog
TIAPAUEVEL KOL Ml KOV TIPOKTIKN TIou £dapUOleTal KATA KOPOV OVA TAKTA XPOVLKA
Staotrpata. O kKabaplopog tng Ppexoevng emPAVELAG TNG YAOTPAG KOL TO YUAALOUA TNG
TPOTIEAQC HECW OMAdwY SUTWV Kal KATAAANAOU €€OTMALOPOU HETA QO EKTETAUEVEG
TMepLOSoug MapapovAG Tou TAolou ot aykupoPoAla eival pia kivnon otnv omoia ot
TIAOLOKTNTPLEC eTaLpEieg TpoPaivouv cuxva. H Blodoyikn pumaven onwg nén avaAudnke
propel va avarmntuxBel pe taxltatoug pubuouc emnpedloviag Ta MOCOOTA TNG AVTioTAoNG
KOTA TNV MAevon KL auédvovtag tnv Katavdlwon. Kabwg tétole¢ aufnoelg dev eivat
eMBUUNTEG 0oUTE amd eUMoOpPLKAG oUTe amd mepIBAAAOVTIKAG amdPews, 0 KABAPLOUOG TNG
yaotpag cUUBAAAEL BTG 0TV cuVOALKA emiSoon aAAA Kal oTNV UElWON TOU AMOTUTIWUOTOG
avBpaka tou mMAolou MOPA TO yeyovog OTL Bewpeital mpoowpLvr] AUCN YLOL OXETIKA ULKPO
XPOVIKO dLdotnua.
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3.3 Avavewouueg MNnyég Evépyelag

H xprion Twv Avavewolpwv Mnywv Evépyelag Baoiletol oTo yeyovog OTL UTIAPXEL SuvaTtoTnTa
EKUETAAAEUONG TWV SLASIKACLWY TIOU UTIAPXOUV 0TN GUON KOl LETATPOTING TNG EVEPYELAG TTOU
peTadEpouv o pia GAAN popodr), eKUETOAAEVOLUN oo TIC avOpwrivec SpactnplOTNTEC.
Tétolou eiboug Sladikaoieg elval n aktwvoBolia Tou AAoOU, o Avepog, n Kukhodopia Tou
vepoU Kal n yewBepuia.

Evw o avBpakag Kol To eETPEAALO amaltolV pia oelpd amnd enetepyaoieg npv StateBolv mpog
KOTOVAAWGOHN, Ol QVOVEWOLUEG TINYEG EVEPYELAG UTIAPXOUV €AeUBepec otn ¢uon o€
aveéavtAnta amoBépata. Kabwg n e€6puln, enefepyaoia kal kalon Tou avBpoKka Kol Tou
nietpe)aiou gival Sladikacieg pumoyoveg, Katd TV SLapKeLla Twv omolwv aneleubepwvovtal
otnV atpoodalpa TEPACTLEG TOCOTNTECG KTIOUTTWY Slogeldiou Tou AvBpaKaA, OL OVAVEWOLUES
TINYEG evépyelag amotelolv KoBapdtepn Hopdn KL N eKUETAAAEUCH TOUG EVEPYELAKA
OUUBAMAEL otnv KatamoAéunon tou dalvouévou tou Bepuoknmiou. Mapoho mou noén
xpnowomololvral eUpEwg os Sladopeg edpapuoyeg, n ouvavtnon COP — 26 tng NMaockopng
0pLoE VEEC, BEATIWHEVEG OTPATNYLKEG TIOU ETULTPETIOUV TNV EUNUEPLO TOUC KOL TNV EMEKTAON
NG XPRonG Toug KAAUTITOVTAG LEYOAUTEPEG KATOVOAWOELG.

Renewable electricity capacity growth by technology, main and accelerated cases, 2015-2020 and 2021-2026
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Ataypopua 3-2: Alaudpewaon tng auéavouevng xpnong Twy aVaVEWOLUWY TINYWV EVEPYELAC ava rtevtacstia (Mnyn
International Energy Agency)

KaBwg n maykoouila Blopnxovia otpedel to evdladépov NG OTNV EKUETAAAEUCN TNG
evépyelag ™G ¢uong yio va KaAUWPEL ToV OyKO TWV KATAVOAWGCEWV TIOU amottolvTal
CUUBGAAOVTOG TAUTOXPOVA OTNV HELWON TWV EKMOUMWY, N vauTlAtakn kowotnta dev Oa
propoloe va pnv ivol KOUUATL autol Tou cuvolou. Kat' eméktaon, Betikn eival KL n
OVTLUETWITLON TNG AYOPAS ATMEVOVTL OTA TEXVOAOYLKA CUCTHHATA TTou StatiBevtol Kat prmopolv
va tomoBetnBouv ota mAoila, uTtdpyovTa Kal VEOTEUKTO, CUUPBAAAOVTAG EVEPYELOKA OTNV
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Aeltoupyla Kol TpOWaON Tou TAoLoU, YaUNAWVOVTOC Ta Mimeda KATAVAAWGONG TOU KAUGiou.
Y10 enikevrpo Twv e€eAifewv Bplokovtal n aloALkn KL n NALaKA EVEPYELQL.

Me pHeAETn ToU TpaypaTonolnOnke BAcel LOTOpLKWVY oTolyelwv amd 106 petewpoAoylkolg
XApTeG, ol omnoiol meplapBavouv tnv mAsloPndia movrionopwv tafldlwy, amodeixbnke otL
unapxetl otabepn mBavotnTa TG TAgeWs Tou 56% va undapgel évtaon avépou 3 — 6 NG
KAlpakog Beaufort otig meploxég auUTEC. MO CUYKEKPLUEVA, AUTO onuaivel OTL oL TAOEG
ouvodelovral armod mopouacia avEUOU O€ TIOAAEC MEPUTTWOELG. JUVEMWC, N ddBovn aloALKn
evépyela pmopetl va yivel eKueTaAAeVOLUN amd Tov AvOpwTo Kal vol CUUPBAAAEL oTnVv MPowaoh
Tou TAoiovu.

H BonBntikn mpoéwaon amnod tov Aveo Pnopet va emiteuxBel e Tnv mapouoia otiwv, Ta onoia
glval pnxavika kat dgv oxetifovral pe Ta AAAOTE TAPASOOLAKA TWV KAAOOKWY LoTLohOpWV.
Yriapyxet Suvatotnta TonobETnonG TOUG OTA KATAOTPWHATA TWV UTIAPXOVIWY TIAOLWVY HE TIG
OXETLKEG TPOTIOTOLAOELC, XWPIC va emnpedlouv tnv opatotnta fi/ kot tnv achain mhornynon.
KaBwg dtabétouv agpoduvapikr oxediaon evioxlouv tnv amodldopevn duvaun avd povada
emupaveiag kot cUUBAAAOUV OTNV AMALTOULLEVN LOXU YLA TNV TPOWGON TOU TTAOLOU HELWVOVTAG
olobntd tnv KatavaAwon tng KUpLAG HNXavg Kal TG ekmounég Sloeldiov tou dvBpaka
avtiotolya. Ao épeuva ou €xeL eruteAeoBel oe éva oil tanker, katnyopiag Aframax, to omoio
S1£0¢ete Tpla pnyavika wotia, anodeixBnke OtTL n oYU ou amod6Onke amd TNV KOTAOTAON
TOU aVEHOU (KaAEC OUVONKEG TIAEUPLKOU OVELIOU HEXPL EVIACEWS 5 TG KAlpakog Beaufort)
nrav ion pe 1o 24% TNG CUVOALKNG EYKATECTNUEVNG LoXUOG mpdwong. To (6lo mooootd
OVTLOTOLXEL KAl OTNV PElWON TNG KOTOVAAWONG KAUOLUOU aAAG KOl TOV EKTIOUMWY A£PLWV
pUNWV otV atpdéodatpa. Kamola amoé TexVoAoylKA CUCTHMOTA Ta ornola €xouv avamtuyBet
WG TWwpA gival ot mepLotpedOUEVOL POTOPEG, TA LOTLOL — ITEPUYEC, OL UTTAEVOL OETOL KalL Ta
Lotia — mtépuyeg avappodnonc.

Ewova 3-6: Meptotpepouevol Potopeg (Mnyn Google)
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shin  cagony

EUTRAL shyjp

Ewkova 3-7: 3D povtédo mAoliou e totia — ntépuyeg (Mnyn Google)

Ewova 3-8: Oil tanker, tumou VLCC ue otia - ntépuyeg avappopnanc (Mnyn Google)

(42]



<

Ewova 3-9: Mavia tumou yaptastou (Skysails) (Mnyn Google)

Mapd to eVTUTIWOLOKO Kal TOo afloonuelwTo TNG TEXVOAOYLOG QUTAC Héoa amd tnv omoia
ovaBlwvel KL n mopadoCLloK VOUTINYLKN EMLOTAKMN, UTIAPXEL HEYAAn avnouyio tng
ETILOTNMOVLKAG KOWWOTNTAG WG TIPOG TOV TPOTIO LE TOV OTIOL0 [ia TETolou eldoug eykatdotaon
EMNPedleL tnv guotdBela, TNV achaAr] vauoutAoia OMwWE emiong Kol TNV €AKTIKA TOu
LKOVOTNTA £VOC UTtApyovtog TmAoiou. Mapdha autd eival amodedelypévo OTL n Xpnon
MNXOVIKWV LoTiwV eTdpd BETIKA OTNV €VEPYELAKT) AMOSOTIKOTNTA TOU TTAolou, dnAadn ot
Oelkteg EEDI kat EEXI BeAtiwvovtal Kabwg n Séopeuon tou AleBvoug Nautihtakol
OpyaviopoU ylo Pelwon TwV EKMOUTIWY amd ta TAola MOpoUEVEL AUEIALKTN, N EPEUVNTIKN
KoOWOTNTA €xel NON £ekvnoeL TNV avamtuén HeBOdwY Kal MPOTACEWY YL TNV UEAETN TNG
CUUTTEPLPOPAG KAL TNE AMOSOTIKOTNTOC TWV MAOLWY HE atoAkr) urtoBondnon eite auto adopd
UTLAPXOV 1 VEOTEUKTO TAo(0.

Ev ouvexela, €KTOG OO TNV OQOALKN €VEPYELA, N NALOKN EVEPYELO ELOEPYETAL €MIONG OTNV
umnpeoia TG vautiAiag. Metd and moAueteic £peuveg, sival MALov Se60UEVo OTL UTIAPXEL
SuvatotnTa eKUETANAEUONG TNG EVEPYELAG TTIOU TIPOEPXETAL amd tnv ‘HAlo ota mAola péow
dwTtoPoATaikWY cUCTNUATWY, HEow SNAadn SlaTAfewv oL OMOLEG LETATPETIOUV TNV NALAKN
EVEPYELA O€ NAEKTPLKN LEOW TOU pwToBoATaikol pavopévou. H nAekTpLkr evépyela n omolia
mapaystal, omobnkeVeTal TpoKkelpévou vo. aflomolnBel tpododotwvtag to nNAEKTPLKO
cuotnua mPowaong Tou TAoiou N dAa BonBnTkd cuotuaTa.

Ouwc, pio tétolou eidouc eykataotacn Sev AvTLETWIIZETAL OTIWG Kia avtioTolyn NG oTEPLAS
TAPA TO YEYOVOG OTL OAN N TeExvoloyla KL n texvoyvwoia elval dtabéoun va aflomowndet kat
otnv vauTAla. O KUPLOG AVAOTAATIKOG TApAyovTaG lval 0 XwpPoTaglkog, n éAeubn dnladn
EMAPKOUG emipaveiag woTe va TomoBeTnOoUV OTO KATACTPWHA Ol eMinmedeg MAGKEG (panels)
KL N €Aeldn XWPOoU ylo Ta cUCTAUATA artoBrKeuong TN EVEPYELOC TOU apAyeTal KabBwg n
NALOKH eVEPYELA TIPOODEPETAL SLAKOTITOUEVA ava 24wpo0.
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Ta pwTtoBoATaikd cuoTApATA amoTeAOUV pia ermAéov, BonBNTIKA mapoxn EVEPYELOC OTA
mAola KaBwg To evOEXOUEVO TA CUCTAHATA TIPOWACNG VA TPOPOS0TOUVTAL AMOKAELOTIKA OO
TETolou eiboug Ttexvoloyieg amattel emumAéov £pguva Kol Texvoloylkn avamtuén. Mapola
oUTA, oL NALaKol GUAAEKTEC TTOU £YKABIOTOVTAL OTO KATACTPWLA UITOPOUV val eVIOXUOOUV TV
gfowkovopunon Kauvoipou avaloya pe tov dlabgoo xwpo og auto. Ma oil tankers, avaloya
Tov TUTOo, dUvatal va UTtapEeL e€okovounon péExpL kat 3,5% amnd TNV CUVOALKH KatavaAwon.
Kat' eméktacon, oL ekmoumég Stoeldlov tou avBpaka otnv ATUOohALPO UELWVOVTAL OF
avtiotolyo mocoaoTo.

Ewkova 3-10: Eykataotaon ewtoBoAtaikoU ouotriuarog o€ nAoio general cargo/ container carrier (Mnyr No. 45)

H evépyela mou petadépetal HEow Twv BaAdooLwY KUUATIOUWY KabioTatal wg pia akopn
ETUAOYN QVAVEWOLUNG TINYNG EVEPYELAG Yl TV BonBnTik mpowon twv mAoiwv. Mapoia
auta, emni Tou mapdvtog Sev UTtdpyel Suvatotnta va edapuootel éva avtiotolyo clotnua
OTWC OUTA TIOU OXETI{OVTAL HE TNV NALOKA KoL TNV aloALKA evépyela. MNa tnv ebappoyn Tng
KUMOTLKNG €VEPYeLag €XEL KplOel amapaitnto €éva OAOKANPWTIKA Kalvoupylo TAolo, amo
amon oxedLAOTIKN, KATL TO omoio Sev eivat akOpun edpikto. Eniong, Aappavovtag umo P tnv
avaykolotnta Apeong Lelwong Twy ekmopnwyv Slogeldiou Tou avBpaka amd Tov UTIAPXoVTa
oTOAO, n oxedlaon Kal vauTiiynon VEwv AoLwY e evteAwg SLadopeTikr) oxediaon dev unopet
VO CUVELGDEPEL OTIG TIPOKAAOELG TIOU QVTIMETWIT{EL N VAUTIALG ylat TNV QVTLUETWTILON TOU
dawvouévou tou Beppoknmiou.
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3.4 Napaktia HAektpikn Evépyela

H mopeia Tng vauTAlag mpog tnv amavOpaKomoinon EMIKEVIPWVEL To evlladEpov TG oToV
TIO BLWOLLO TPOTIO LE ToV omoio ta MAoia Ba yivouv TIlo amoSOTIKA EVEPYELAKA LELWVOVTOC
TNV KOTAVOAWON KOUGIHOU Kal TIC aépleg ekmopnég OSofeldiou tou avbBpaka otnv
oatpoodapa. MIAWVTAG YOl TNV EUTOPLKA VAUTIALA Kal ylo tovtomnopa tagidla, eival Aoyko
OTL TO eVOLOPEPOV ETILKEVIPWVETOL OTNV EV AW KATAOTOON €POCOV N KOTOVAAWGCN KAUG(Hou
elvat 24wpn.

MapoAa autd, kaBoploTikd mopdyovta oto Twe Slapopdwvovtal oL ETACLEG TTOCOTNTES
ekmopnwv Sloeldiov tou avBpaka otnv atpudéodalpa ava MAoLO KATEXEL KAL N KOTAOTAON
TMapapovng Tou TAolou o Alavt 1/ kot aykupoBoAlo. Katd tn Sldpkeld auTAC TNG
TIAPALOVAG, TTAPOAO TIOU TO TTAOLo &gV KLve(Tal, N AEtoupyla TwWV NAEKTPOYEVVNTPLWY avA
{elyn TAPAPEVEL EVEPYN YLO TNV EMITEVEN TWV ATIOLTOUPEVWVY NAEKTPLKWY dopTiwv otnv
OUVEXOMEVN A€lTOUpyia OUYKEKPLUMEVWV UNXOVNUATWY. JUUPWVO HE TOV NAEKTPLKO
LOOAOYLOWO TOU KABE TTAOLOU, OTIWCE N €V AW KATAOTACN £TOL KL AUTH TNG TTAPAUOVHG O ALLLAVL
ovtiotolyo, amottel TNV ouvexn, NAEKTPK tpododocia cuotnuatwy onwg n Yoén, n
B£ppavaon, o PWTIOUOG, 0 €EOMALOMOC EKTAKTNG AVAYKNC KAl Ta LEda XElplopol dopTiou yla
v doptwaon/ ekpodptwaon Tou mAoiou. Eival autovonto o6tL n Asttoupyia autr) mpolmoBEtel
TNV KATOVAAWGN KOWUGLUOU N omola TIPOCUETPLETAL OTNV CGUVOALKH £TAOLA KATAVAAWGH Ao
TNV omnola POKUTITOUV Ol AVAAOYEG EKTTOUTIEG Slogeldiou Tou avBpaka.

Y1a mAaiola TNG YEVIKOTEPNG MPOOTIABELAG TNG VAUTIALAKNG KOWVOTNTOC VO LELWOEL e KABE
TBavo TPOMOo TIG eKMOUMEC Slofeldiovu Tou AvBpaka, €LOAYETAL Uia KOLVOTOWIOL TtOU
EUTEPLEXEL KOL TNV CUMUETO)XN TNG OTEPLAG, SnAadn Twv Aluévwy, otnv dtadikacia auth. Etot,
uLoBeTRONKe N mapdkTia NAektplkn evépyela (Cold Ironing) n omoia adopd pia Stadkocia
MEow TNG omolag To TAolo, ¢TAVOVTOG OTO ALLAVL TIPOKELMEVOU VA EEKLVAOEL TNV
doproekdpoptwon kL adol oAokAnpwBel o eAAeVIONOG, TTaVEL TNV AElToupyla TNG KUPLOG
HUNXOVAC KOl TwV NAEKTPOYEVVNTPLWY KoL CUVSEETAL O TTOPOX NAEKTPLKAG EVEPYELOC OTtd TN
otepld. Mpokettal yia éva texvoloyilkd cuotnua to omnoio adiaudiofitnta cupBANAEL oTnv
pelwon Twv aépLwv EKTOUNMWY oTnv atpudodalpa 6w, n epappoyr tou £wg onuepa Sev
elval Blwoun yla kaBe mAoio oUte 0 KABE ALUAVL KABWE ATALTEL CUYKEKPLUEVEG, TEXVLKEG
MpoUnoBEoeLg KL amo TG SU0 MAEUPEG yLa vaL ETUTEUXOEL.

Elval amopaitnto va umapxouv NAEKTPLKEG UTIOSOUEC OTa TAOLO E(TE WG UETOIOKEVEG ElTE WG
T(PO UTIAPXOUCEC KOTOOKEVEG OTA VEOTEUKTA TAola OAAQL KOl OTA ALLAVLOL TIPOKELLEVOU Val
e€aodahiobel n anapaitntn tpododoacia pe achaAég TPOMO yia OAO TO TIPOCWTILKO TO OMOLo
eumAéketal otn Swadwkaocia autr. O katdAnAog efomAlopdg kL n aoddlela sival ot
KoBopLoTIKOTEPOL TAPAYOVTEG Ttou emnpealouv TV edappoyn. Mapdia autd, Ta odEAN TG
w¢ TPOo¢ TNV Melwon Twv ekmopnmwv  egivat oAU amodotikd. Amé  pehétn Tmou
T(POLYLLOTOTIOLONKE yLa EvVal KpoUOLEPOTIAOLO e SLAPKELA TTAPAUOVAC O ALUAvL yia 10 wpeg
KOL Xpron TapAKTLOC NAEKTPLKAC EVEPYELAG, OL eKTOUTEG Slofeldiov Tou AvOpaka otnv
otpoodapa HelwdnKav kotd 20 TOVOUG. AVTIOTOLXEC LELWOELS UIMOPOUV va emtteuxBouv Kot
OTa EUMOPLKA TTAoLa BAoel Twv avaloywy ¢opTiwy MOU KATAVAAWVOUV.
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Ewkova 3-11: AloypouUaTIK) QVATaPAoTAC! TTAPOXNG TAPAKTLAC NAEKTPLKNG eVEpYeLag (Mnyn Wikipedia)

MNapdAAnha, evw umapyel cuvexeg evlladEpov yUpw amod TNV CUYKEKPLUEVN EyKaTAoTOON,
UTIAPXOUV KL OpLOpEVO EUMOSLa TIou EempoParlouv otnv mopeia Pog Thv oAoOKANPwaGn TG
Sladlkaolag. OL KuplOTEPEC £VOTACEL ouvdéovtal pe TV €AAewpn vopoBeoiag Kal
Tumonoinong, mapayovtwy {wTkA¢ onuaaciag ywa tnv Stacdalion tng avBpwrmivng {wng Kat
OWOTNC AsLToupyiag. AsUTEPEUOVTWCE, KOOTOAOYLKOL TtapdyovTeg emnpedlouy TEToLoU £idoug
EVXELPAMATO KABWC Ol NAEKTPLKEG UTTOSOUEG EVOG ALpéEva elval TTIOAU akplBOTEPEG amd AUTEG
o€ pilo evboxwpa evw TAUTOXPOVA UTTAPXEL LEYAAO EUPOC NAEKTPLKNG LOXVOC TIOU TIPETIEL VAL
KoAudBel wote va eunnpetel ta Stadopa £i6n mMAolwv, KATL OV emiong auvavel To KOOTOG.
MapoAa AUTA, TO OLKOVOULIKO {ATNHA (VoL KATL TTOU aVTLETWTIZETAL av UTtapXEL SduvatotnTa
TIAPOXN G KLVATPWV HEOW ETEVOUCEWV.

Mapd To yEYovOg OTL UTTAPXOUV OVALOTOATLKOL TTapAyovTeg Owe autol mou ndn avadpEpbnkay
eunodifovtag tnv oAokANpwTIk edoappoyn Tng neboddou o 6Aa ta Alwdvia TG udnAiou,
TOAU peydAa Alpdvia omwe autd tou Los Angeles, tou Long Beach (California), Tou Seattle,
™G AuBépoag aAAa kat Apavia oav autd tng KuAAnvng €xouv noén edpappoosl tn pébodo.
ElS1ka, To tedeutaio anoteAel onuavtikd opdonpo yla Thv avantuén tng Mecoysiou pe autn
TNV gyKatdotaon v Asltoupyia.

H HéBodog TG mapaktiag NAEKTPLKAG eVEPYELOG Asttoupyel apdiSpopa, SnAadn n anaitnon
TWV AVAAOYWV EYKATAOTACEWVY TIPETEL va UdLoTATOL KOL YLOL TN OTEPLA KOL YL TO TtAolo. Ocov
adopd to mAoio, Exouv avarmtuxBel texvoloyieg 6mwe auth tou SAMCon amnd tn Wartsila, evog
gEUMopevVATOKIPWTiOU TO omoio eykaBiotatal oe KATtG@AANAn B€on mavw oto TAoilo Kot
OUVSEEL TNV TaPoXN TOU HE QUTA TNG OTEPLAC. Itnv mAsloPndia Twv MEPUTTWOEWV,
Xpnotpomnolouvral epnopeu potokiBwria peyeboug FEU — Forty/feet Equivalent Unit, ta omoia
povwvovtal Kot Stapopdwvovtal e avtiotolxeg umodoxEC wote va taplalouv ta
gfaptuota tou cuothpotoc. To BoOLlKA KOppdTtia omd Ta omoia amoteAsital eival ta
KoAwSLa LECN TAONG O KAPOUALA LE KLBWTLO EAEYXOU KL O TiVOKAG LECNC TAONG EVW avAAoya
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pe T mpodlaypadEg Tou eAATn Unopel va meplhappavetal Ki £va deUtepo KaAwSLo 1 évag
UETOOXNUATLOTAG Yla TN oUvdeon Ue To TAolo. To cuotnua eival oxeSLAoUEVO va LeTAdEPEL
LoxV NG Taéng twv 7,2 MVA ota 6000 Volts.

Ol evbei€elg paivetal va gival aolod0ec we mpog tnv enéktach ehapUoynS TOU CUCTHATOC
KoL og @A\ onueia Tou kOopou kKabwg n ayopd avapabuiletol KL OAa Kal MeEPLOCOTEPQ
Alpavia otnv Zkavdivopfia, otnv Eupwnn, otov Kavadda alda kal otnv Acia fekivouv va
mapEXouv mapaktia xL ywa Stadopoug Tumouc mAoiwv. To yeyovog auto evBappuvel TV
TUPOOTTTIKY O VAUTIALOKOG KAASOG VO LELWOEL TIEPULTEPW TLG OEPLEG EKTTOUTIEG OO T TAoLa
BeATLwWVOVTAC ONUOVTIKA TNV YEVLIKOTEPN ELKOVA WE TIPOG TO ANMOTUNMWA TOU o AvBpaka otnv
atpoodatpa.

DALLAS EXPRESS
HAABLRS

Ewkova 3-12: Eykataotaon SAMCon oe mtAoio eunopeuuatoktBwtiwv (Mnyn No. 31)
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4 Mnyxavn — Engine

Mia amno TG peyaAUTtepeg MPOKANOELG TNG EMOXNAG MOG Elval n eUpeon KL edpappoyn BEATIOTWY
TEXVOAOYLWV LLE OKOTIO TNV LElWON TWV EKTTOUMWY AvBpaka ard Tnv vauThia. AkodouBwvtag
TV Zupdwvia tou Naploov, o AteBvig NauTtihtakog Opyaviopog £xel BEoel peyalenrBoAoug
OTOXOUG YLOL TNV QVTLUETWILON ToU GaLvoUEVOU TOU BepUoKNTIiOU Ao Tov VOUTIALAKO KAASO.
21a mAaiola TNG EKOTPOTELOG AUTAG, N HElwon Twv ekMopnwy avBpaka amo ta mlola sivat
adlanpayuarteutn Swadlkacia otnv omoia kaAoUvial OAOL Vo CUMUETAOXOUV Kal vo
avaAapouv dpaocn.

4.1 Kavowa

Mia amd TIg onUavTIKOTEPEG aMoPACELS TWV TMAOLOKTNTPLWY ETALPELWV TIOU €MNPEALEL TA
TTOOOOTA EKTIOUTWY AvOpaKa amo TNV vauTAia ival n emloyn Tou KOtdAAnAou Kaucipou.
ITIG MEPEG MO, WG KATAAANAO KAUGLUO VOE(TaL TO KAUGLUO eKElVO TTIOU CUPBAMAEL OTN pelwon
TWV MOCOTHTWVY EKTMTOUTIWY OTNV atpocdalpa amo tn Stadkacia tng kavong Kal n xpron tTou
Bploketal o appovia pe tig diebveic mpodlaypadég. Kabwg gival moAl Suokolo éva povo
KOUGOLUO VA XapaKTnpLotel w¢ KataAAnAo mapaykwviloviag 6Aa Ta UTIOAOLTIA, Ol ETALPELEG
Bplokovtal otnv Béon va emidé€ouv avapeoa os SladopeTKA €i6N.

Ev OYel Twv auoTNPOTEPWY KAVOVIOUWV TIou Ba UTELCEpXOVTOL OTOSLAKA TG EMOUEVEG
OEKAETIEC, TO OPUKTO Uyporotnpeévo dpuolko agpto (LNG — Liquified Neutral Gas) daivetat otL
KOTEXEL TO TPOPBASLIOUO GUYKPLTIKA UE TA UTTIOAOLTTA EVAAANQKTIKA KOU GO TIOU UTIAPXOUV OTNV
ayopd. Mapola autd, To eUPOC EMIAOYWV CUUTEPIAQUBAVEL KAl OPUKTA KaUoLuo XopnAou
Beilou 6w auta mou xpnotlponololvtal RéN armo T apxEg tou 2020 aAAd Kal BloatBavoAn,
oppwvia Kot uSpoydvo Tou avapévetal vo avaxBouv os pia eAmibodopa AUGN TG EMOUEVES
Sekaetieg. OUOLOOTIKA, TIPOKELTAL VLA L0t EVEPYELAKN LETABOON OAOGKANPOU TOu KAGSOU n
omola eival dn oe edpappoyn Le Ta eVaAAAKTIKA Kauola va KepSiZouv ouvexws £6adog wg
TPOC TA cUKPBATIKA TNV TeAeuTaia SieTia.

Jupdwva Kat pe to Alebvég MNpaktopeio Evépyelag (IEA — International Energy Agency), n
ovaykn ylo kavowdo pndevikol avBpaxa gival {wTtlkng onuaciog ylo tnv anavbpakomnoinon
™G vautlhiag. MMPakTikd TmopoAa autd, Kavéva KoUoWlo YopnAol dvBpakoa 6ev
XPNOLUOTIOLELTOL EUPEWC OTNV VAUTIALO ofpepa kabBwg ta Plokalolpa elval n povn un-
OPUKTH| EMLAOYI| TIOU UTIAP)XEL £V eVepyELa OUWG, amoTteAel To 0,1% TnNG CUVOALKNG EVEPYELAKNG
KOTAVAAWONG. ZUUGWVA HE TO LoXUoV TOALTIKO TAaiolo, mpoBAémetal otL w¢ to 2030, Ta
KOUOLLO XOUNAWY Kol UNOEVIKWY eKMOUNwy avBpoka Ba amoteAouv HOALG To 2% TNG
OUVOALKNG EVEPYELAKNG KatavaAwong evw Ba ayyifouv 1o 5% wg to 2050. Mapdia autd, To
OEVAPLO UNOEVIKWY EKTOUTIWV TIPOPAETIEL OTL €lval ETUTOKTIKN QVAYKNn vo gmitevxBolv
TOCO0OTO TNG TAENG Tou 15% kat 83% yla to 2030 kat 2050 avtictolya.
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Ewova 4-1: Xprion Kauoiuwv xaunAng kot undevikng meplektikotntag avipaka ta €tn 2020 kat 2030. (Mnyn
International Energy Agency)

Onwc nén avadépbnke, to puoko aéplo BplokeTal oTo EMIKEVTPO TNG TPOCOXN G OooV adopd
Vv anavBpakomnoinon Tng VauTIAlaG LECW TNG XPHONG EVOAAAKTIKWY Kauolpwy. Mpodkettal
yla éva Kauollo To omoio yapaktnpiletal and uvPnAd dwabéopa amobéuata otn ¢uon,
XOUNAR Tn, aodadn Asttoupyia Kot xapnAd enineda ekmopnwy agpiwv tou Bepuoknmiou
KOTA TNV KAUON TOU CUYKPLTIKA LE TO TIETPEALO.

Baoel Twv MApANMAvw TAEOVEKTNUATWY, UMopel va ouvelodEpel UEAAOVIIKA O TTOCOOTO
pelwong 25% Twv ekmopnwy Slofeldiov Tou dvBpaka otnv atpuoodalpa XwpLis va ennpedoel
TNV amodoTkOTNTA TwV TIAOlwV €VW av cUVOUOOTEL He KOUON O UNXAVAG €EEALYUEVNG
texvoloylag umopel va pewwoeL tnv évtaon avBpaka otnv atpuocpatpa katd 40% wg to 2030.
Eni tou mapdvtog, pe Ta uTtdpxovTa KU oLa Kol TIG TEXVOAOYIeG TTou BplokovTal oTnv ayopa,
plo avtiotowyn peiwon dev elvat epiktr) omote to dpuaoikd agplo paivetal va ival To Hovadiko
Buwoluo kavowo mov Ba pnopéoel va avtaneEABeL OTIG OAO KL QUOTNPOTEPES OTMALTIOELG
TWV KAVOVLOUWV OTO TPOCEXEC LEAAOV.

Odelovtac otnv Kawvoupyla emoxn Xwplg avbpaka, sival avaykaia n eUpecn eMMAEOV EL6WV
Kouaoipwy mou Ba puropouv va tebolv og epoppoyn yla Thv mpoéwon Twv mAolwv. Etal, unod
EVTATIKEG EPEUVEC, N TIOYKOOULA KOWVOTNTA £EETALEL TO EVOEXOUEVO TECCAPWY EVOAAAKTIKWY
KOUGIHWY avAaPESa OTa OTtola oL TTAOLOKTNTPLEC ETALPELEG UITOPOUV Vo emevEUGOUV yLa Xprion
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ota mAola touc. Eival mAéov kowvwg amodektd OTL To TeTpgéAalo Ba avikataotabel amno
TOAAQIAQ. KU GO OTIWE To USPOYOVOo, N Appwvia, N HeEBavoAn kat ta Blokavaotpo. Kabwg
OoAa Bpiokovtal oe MPWLHO OTASLO €EEALENG UTIAPYOUV OVO KATIOLO YEVIKA GUUTIEPACHOTA
yUpw amo autad.

Ta Blokauoo amoTteAOUV AUTH TNV OTLYUN TNV EMKPATESTEPN AUCN EVAANAKTIKOU KAUGiou
kKoBw¢ Ba pmopovcav va xpnotuomnotnbouyv and 1o 30% mepinou Tou MayKOGULOU GTOAOU,
Kuplwc og bulk carriers kal container ships. MPOKELTOL YLOL AVOVEWOCLUA KAUGLLLO TIOPAYOUEVOL
ano Blopala Pe MPWTOYEVH UAN Ta GUTIKA EAata. Oswpouvtal avOpaKikd oudETepa KABWS
To MocooTO 6lofeldiou Tou AVOBpOKA TOU EKMEUMETAL KOTA TNV KaUon Toug £Xel Adn
amoppodnBel oe mpoyevéotepo otadlo, katd TNV KaAAlEpyelo touc. Emiong, umo
npoUmoBéoelg pmopolV vo xpnoldomolnBouv ameuBeiag YwplG TPOTOMOWNCELS OTLG
UTTAPYOUCEC UNXAVES TWV TAOLWV EVW OL TTPWTEG SOKLUEG £XouV NN EeKLVNOEL OO TLG OPXEC
Ttou 2020.

H appwvia amotelel plo akopn emhoyn UnO UEAETN n omola OUWG, MOPoUCLAlel TTOANG
peAava onpeia mpog To mapov. Mapd To yeyovog OtL eival StaBEatun os enapkr anobéuata,
0 TpOMOo¢ avedoSLHOUOU HECW KATAAANAWY EYKOTACTACEWY KAl N KOTAVAAWON HEOW ELEIKA
OXEOLOOUEVWY UNXOVWY OTa TTAOLQ, OL TOELKOL OTOL TTOU EKTIEUTTOVTAL KATA TNV armoBrAKeuon
NG Kol To pubuLoTIKO TAaiolo amoteholv onueia ta omoia akdun mpoPAnuatilouv thv
ETLOTNMOVLKA KOWOTNTA. ETumA£ov, n mapaywyn tng yivetal pe péBodo TOU KOTEXEL
amotunwUa avopaka otnv atpocdalpa, YEYOVOC TTOU EMNPEATEL TNV TACH YLO Xprion tne (dLag
arnd ta mhola.

210 (6lo0 BeAnvekég KwvoUVTOL Kal OL TIPOOTITIKEG Yl TN XPron tg HeBavoAng kal tou
uSpoyovou ota mAola. Q¢ PO TN XPron Toug, uTtapxouv adLBoALEC yia TNV acdAAela aAAQ
KOLL TN XAUNAR EVEPYELOKNA TOUC TUKVOTNTA 0 cUVSUOOUO e To UPNAG KOOTOC amoBrkeuong
KoL tnv pn Stabeoipotnta otabuwv avedodlacpuol. Avtopdtwe kobiotavral pn KatdAAnAa
yla TNV TIOVIOMOPO VAUTIALD AOYW TWV OMALTHOEWY LA LEYAAEG TTOCOTNTEG KAUG(HOU KaTA
v SLapkela Twv MAowv. Mapola autd, ot unxoveg pebavolng Suthol Kauolpou eival plo
ediktn emidoyn.

Mépav TwWV HEAETWY YUPW Ao To eVAANAKTIKA KaUolua, o AteBvig NauTiAlakog Opyaviopog
£xeL N6n B£oeL oe edpappoyn véoug kavoveg amd tnv 1" lavouapiou 2020 yia KAUOLHA UE
TLEPLOPLOEVO TTOOOCTO Beilou amod 3,5% ot 0,5%, ota mAaiola NG ekoTpaTeiag yia oTadlakn
anavOpakormnoinon Tng vautiAiag wg to 2050.

Mpokeltal yla pia véa Katnyopia Kauoipwy n omola eumepléXel Leyaho €Upog MPOIOVIWY,
Sla0€o1po og MoAAG onpeia tou mAavnitn. H Blopnxavia tng SWALONG KATELXE TOV MPWTEVOVTA
poho otnv Sladkacio avty kabwe mpoayuatonoinos tn HeAétn Kal oxedioon ywa v véa
TAPAywyr KAUOUWVY e cupBatr) ocuoTtacn yla TIG UTTAPXOUOEG VOUTIKEG PnXoveS. H xprion
OUTWV TWV KAUGCLUWV TIapapEVeL evepyr otov KAASo Twv BaAdooilwy petodopwv adlakomna
HEXPL KOL ONUEPQA EVW N EUMELPLO TNG VOUTIALAKAG KOWOTNTOC WG PO TN 0TABgpOTNTA TOUG
auavetal otadlakd e ouvexn Xpnon, mPodUAGEELS Kol SOKIULAOTIKEG ueBOdouc.
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MapdAAnAa, aveEdptnTa amd TNV EMLOTNHOVLKN £pgUVA yUPW ATO Ta EVOAAAKTIKA KAUOLUQ,
elval anapaitnto va AndOsl uMOYPLIV KL N aAvOyKALOTNTA Ylol TA OVTLOTOLXOL TEXVOAOYLKA
cuothuata rov Ba otnpiouv TNV Mpowaon e Kauolua, Ta onola eivat Stadopetikng duoewg
oo aUTAC Tou TietpeAaiou. Nopd To yeyovog OTL N KEOAALOUXLKN) SOTTAVN TWV TAOLOKTNTPLWY
ETOLPELWV OVEPYETOL OE SLOEKATOUUUPLA SOAAPLA ETNOLWCE YL TV CWOTH QVTATIOKPLON TOUG
oTo VEo Beouko Aaiolo, ival dedopévo OTL To KAUOLO €ival To omoudaloTePOo OToLXElo yia
N Aeltoupyla TG VOUTIALOG KL 0 KOBOPLOTIKOTEPOG MAPAYOVTAG OTN HEIWON TWV EKTIOUTIWY
Slo&eldiou tou avBpaka.
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4.2 Texvoloywka Zuotipata Kavong

Onwc nén avadépObnke, To KAVOLUO £(vOlL 0 KUPLOTEPOC TAPAYOVTAS O OTolog emnpedlel TnV
£TNOLA EIKOVO TWV EKTIOUNMWV AvBpoKka amnod ta mAola. ITIG HEPEC Hag, N ayopd SLEUpUVETAL
EVW UTIApYouv Sladopetikad €idn Kauoipwv otnv ayopd amd Ta omoio oL TAOLOKTATPLEC
£TALPElEC pmopoUV va emAéouv BAOEL TWV XAPAKTNPLOTIKWY TwV (SlwvV TwV KAUCIUWV
ocUUdwWVA LE TIG AVAYKEG Kal TG tpodlaypadEC Twv TAoiwy.

MapoAa auTd, TPOKELTAL YL KOUGLLO TWV OTIOLWY OL XNLKEG CUOTAOELG £lval EUPEWG YVWOTEG
KL €xouv pehetnOel. To 1810 OpwG Sev LOXVEL yLa TNV KOUON TOUG KaL TO AMOTEAECUATA Ao T
Sladikaoia auth. ETalpeie¢ — KOAOOGGOL OTIC VAUTLKEG UNXAVEG, OTIwG N MAN £xouv Nén dépel
oTnV ayopd AUoeLc TTou oxetilovtal pe kavolpa Sladopa Twy mapaywywy Tou etpelaiov TNy
televtaia Sekaetia. ZTnv SLAPKELA OAWV QUTWV TWV XPOVWV €PEUVAG KoL SOKLUWY, Ta
CUOTAUATA KAUONG TWV VOUTIKWY nXovwy £xouv uloBetnBel moANEC PpopEg yia SladopeTika
KaUoLUa OMwWCE To PUOLKO AEPLO, TO LUYPAEPLO, TO aLBAavio 1 n neBavoAn. H appwvia gival to
EMOWEVO 0TASL0 TNC eEEALENC TO Omolo MPOKELTAL VA ETITEVYOEL.

‘Hén amd 1o 2011, £x0UV MOPOUGCLACTEL OTNV Ayopd VAUTIKEG pnxaveg SutAol Kaucipou.
MpOKeLTAL ylo CUCTAHATA KAUONG Ta Omoia Asttoupyouv pe SU0 €lwv KaUowa, TeEAsiwg
Sladopetika petal Toug, eite puoLko aéplo r/ kat metpélato. H xprion toug os mAoia LNG
£xel oupmAnpwoel Adn dV0 ekatoppLUpLa WPEG AstToupyiag emidpEpoviag £T0L Peiwon Katd
24% Twv ekmopunwv dloéeldiou Tou avBpaka amod Ta mAoia otnv atudéodaLpa.

OL Sladikaoieg Twv epsuvwv Tapapévouv adtakomeg kabwg o Alebvrig NauTAlakog
OpYyavIoPOG OOKEL TILECELG LETW VEWV KOVOVIOUWV YLa «TIpAcLvn» vauTAla. Kabwg n appwvia
anotelel lowg TNV Mo amodotiky AUon yla SpACTIKA QMOTEAECUATO OTNV TPOCoTABsLa
pelwong Twv ekmounwv avopoaka, n MAN otoxelel otnv apouciacn U0 KOLVOTOULWY OTN
Bopnyavia Twv tTeXVoAOYLIKWY cuoTNUATWY Kavong. Qg to 2024, n vautiki pnxavr kabapng
oppwviag Ba eival TAéov yeyovdg evw TV Kolvotopia autr, Ba akohouBnoeL éva TakETo
OVAKOTOOKEUNG Yyl TO (6lo KaUolo mou OpwG Ba adopd TIC UTIAPYXOUCESG UNXAVEG TWV
TIAOLWV. ZUUTIEPOCUATLIKA, OLTIAOLOKTHTPLEG ETOLPELEG KAAOUVTAL VO EEETACOUV TO EVOEXOEVO
£TIAOYNAG TNC AUUWVIAC Yo KAOe lboug Aolo, elTe TPOKELTAL YL UTIAPXOVTA EiTE VEOTEUKTA.

H popdn KL OPn Twv VEWY TEXVOAOYIKWY CUOTNUATWY Sev SladEpeL e Kaplla mepimtwon ano
v duatagn n omola sival EUPEWE YVWOTH YL TIC UNXAVEG ECWTEPLKAG KaUong ota mAola.
Onwce e€nyeital anod tov epeuvnty Mikkel Kjul Ankerby, n BeAtiwon Twv pnxavwyv kadong
gekivnoe otadlakd. Npwto Bripa TnG LETABACNG NTAV TO UTIAPXOV CUOTNHA £YXUONG KAUGLOU
va e€etaoBel UTIO TNV Xprion atbaviou, peBavolng kot vypaepiov W KavoLpo. H peAétn NG
CUMTEPLPOPAG TNG UNXAVNG KATA TNV SLApKELA AELTOUPYLOG TNG LE EVOAAOKTIKA KOUGOLUA
£€0e0¢€ TIG PAOCELG yLA TNV EMOUEVN YEVLA LNXOVWV ECWTEPLKAG KAUONG e KUPLO KAUGLUO TNV
pueBavoAn Kat Ty appwvio. Etol, n véa yevid £xeL eAeyxBel kL emikupwBel mAfov we BEATIOTN

yla T Xpron aupwviog.
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FevikOTEPOG OTOXOC oOtTa TAAiola TG XPNong eVOAAOKTIKWY KOUGLHWV TIHPAPEVEL N
Suvatdtnta va xpnowgomotn®olv pe 600 Tov Suvatdv AlyOTEPEG TPOTIOTOLNOELG KOl
npooBnkec. Mapd Thv MPooTmABela aUTr, OTAV TTPOKELTAL YLa KploLa LEPN TNG LNXAVAG OTTWG
TO ek Pekaopol, ot BaABideg e€aywyng 1 akoUn Kot To cUCTNA EAEYXOU TNG UNXAVAG,
xpewaletol va tpomomolnBouv PACEL TWV XOPOKTNPLOTIKWY KAl TNG YEVIKOTEPNG
ouuTEPLPOPAG Tou Kauaoipou. H Stadikacio eAéyxou Ywpiletal os dUo GAOCELS, N MPWTN
AOBAVEL Xwpa OTLGC EYKATACTACELG SOKIUWV KL N SEUTEPN OTOUG EPELVNTIKOUC KLVNTHPEG. OL
EYKOTOOTAOELG SOKLUWY £ival ouvnBwg PovoKUALVEpeC Slatatelg otig omoleg Soklpaletal o
VEOC OXEOLOOUOC KOl BEATLOTOMOLETOL TTIEPALTEPW OTIOU KplveTal amapaitnto. Katd tnv npwtn
daon, o oxedlaouog SoKIPAETAL OTA AVWTEPA OPLA AVTOXNAG £TOL WOTE, TIEPVWVTAG OTOV
EMOUEVO OTASLO, TETOLEC UETPHOELG VO amodeuxBoUV OTIC EYKATOOTACEL SOKLUWV yLa Adyoug
npootaciog kL aodpaleiag.

Metafaivovtag otn deUtepn ddon, n mapatTpnon tng cuUnepLdopds Tou KAUGipou otov
KwntApa yivetat otadlakd, SnAadn to eVOAAAKTIKO KAUOLUO XPNOLUOTIOLELTOL OTOV £va HOVo
KUAWVEpO eV OL UTIOAOLTIOU AELTOUPYOUV UE TIETPEAALO KOOBWE [LE AUTOV TOV TPOTIO YiveTal
EUKOAOTEPOG O TELPOAUATIONOC HE TOV évav KL aodaAEotepog EAeyXOG TNG SLadpoung tou
KvnTApa. 2 kaBe pia amnod tig SVo PAcELS, AUTO TTOU 08NYEL TOUG EPELVNTEC OTNV EMIKUPWON
™G BeAtiwong elval oL petprioslg kabwg BswpouvTal To TLo KPIoLLOo KOUUATL yia va eAeyxBetl
N owoTth Asttoupyia £lte TPOKELTAL YL TIELPAPATIKESG SLATALELC €ITE YLA TNV TEALKN TTApaywyn).

w - — NG

b

Sebastian Vollmert

Ewkova 4-2: Mewpauartikn Siataén tng MAN Energy Solutions (Mnyr No. 8)

Mpwtelovta polo otnv dladkooia autr KOTEXOoUv Kol oL dkol oxedlacpol oL omoiot
e€eldIkeVoOVTOL OTO AOYLOLKO KAL TNV amodoohn eVw CUVEXWE BEATLOTOMOLOUV TG SOKLUOOTLKES
puBuioelg aAAd Kol ToL CUCTH AT EAEYXOU TNG KNXAVIG.

Me tn ouvexn BeAtiwon Twv cUCTNUATWY KAUonG, OA0 Kol MEPLOCOTEPO Mpowbeital n taon

yla xpnon eVOAAOKTIKWY SLOAUMATWY W¢ KaUoLa OTwg elval To udpoydvo, n appwvia Kat n

peBavVOAn. Ta evaAAOKTIKA KaUolua Umopel va xapaktnpilovral eite anod undevikd avBpaka

elte va elval avBpakikad oudétepa kal kabwg o AteBvrg NauTIALaKOG OpyavIoHOG ETILOLWKEL
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va €£00TPAKIOEL TOL OPUKTA KOUOLLLAL KOLL VOL LELWOEL CUVTPLITTIKA TLG EKTIOUTES Slo&eLlSlou Tou
avBpaka otnv atpoodalpo, n TMopeia Twv epeuvwy €XEL otpadel Kal oTo evOEXOUEVO
QVATTUENG plog Unxavng EcWTEPLKAC Kavong Le kabapd udpoyovo.

MapoAo mou n ulomoinon tou oevapiou va mpowBnBel oTtnv ayopd pia HNXovH E0WTEPLKNG
KaUong e KUPLO KOUGLUO TO USPOYOVO OMEXEL APKETA WE TIPOC TOV XPOVO QO TO CHLEPQ, N
£pEUVA YLO TETOLOU £i60U¢ ouoTnuata €Xel EeKvnoel TOAAEG SekaeTieg vwpitepa, otav dev
UTIAPXE Kapia amaitnon ylwa cuotipota ta onoia 8a cuvéBaiav otnv amavOpakomnoinon evw
n kaBapn — «mpacivn» mapaywyr udpoyovou Sev eixe akoUn avamtuyOei.

TG Sekaetieg mou pecoAdfnoav PEXPL CAUEPA, TA TOPAMAVW TOUOUV Va AmoteAoUv
6€opeuaon mMAéov KaBwg n S1EBVAG VAUTIALOKN KOLVOTNTO QOKEL TEPAOTLEC TLETELG YL LElWON
TWV a£pLwV pUTWV TOU BeppoknTiou Kal n mapaywyrn uSpoyovou pe NAEKTPoAUTEG SLadidetatl
gupUTEPA HE OXETIKA yprAyopoug puBuolc. Mapdha autd, umapxel &vag PBaotkog
TIPOPANUATIONOC O OTIOLOG TMOPAEVEL Kal aXeTiletal pe tnv ¢dpuon Tou Kauoipou agou to
udpoydvo elval éva KAUOLHo e TIOAU XapnAn mukvotnto. MPakTIKA outd onuaivel OtL
Xpelaletol peyaAec Se€apevéC KOUOIUOU yla va amoBnkeutel kal va pmopel va mapéxel
otaBepn MOoOTNTA OTN KUNXOVH EVW TOUTOXPOVO OL CUVONKEG amoBrkeuong MP£EMeL va gival
glte unod oAU vPnAn mieon eite uTd MOAL XapunAég Beppokpaaoieg.

SN

Ewkova 4-3: AeéaueVvEG EVAAAXKTIKWY KQUOIUWY yLa xpron katd t Stapketa epeuvwv (Mnyn No. 8)

OL CUYKEKPLUEVEC LOLOTNTEG TOU USPOYOVOU emédepay TNV avaykn va otpadel n €psuva Kat
o€ GAAQ EVOAAQKTIKA KAUOoLa OwG N LEBAVOAN KL N OpWVIA yla Ta omoio uTtdpxouv nén
OXETIKEG TEXVOAOYLEG YLO LNXOVEC ECWTEPLKAG KAUONG, ETOLUEG va StateBolv oTnv ayopd Ue
EVOAAOKTLKO KaUoLpo. MNa mapadetypa, n mpwtn AUon TPOMOMOoLNcNE TOU CUCTAATOC KAUGNG
yla xpnon pebavoing Ba e€axBel otnv ayopd to 2024. Mopd Ta €UmoOSLa, Ol EPEUVNTEC
Bswpolv to USpoyovo we pia ToAAA umooyxdpevn AUon eite ylo amevBeiog kavon eite wg
XNULKD Bdon yla TV Snuoupyio AAAWVY EVOAAOKTIKWY KAUGTHWV.
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Mapad TG CUVEXOUEVEC eEEAIEELS, UTIAPXEL EVOL EPWTNIOL TO OTIOLO AP AUEVEL KL alpOopd TO TToLL
texvoloyla eival ekeivn n omoila Ba Bewpnbel «amokdAudn» teAkd kalL Ba Sdwoel
oAokAnpwtikA AUon oto mpoPAnUa. To eviunwolako eivatl 0Tl f AUon Ba elval pia mAnBwpa
ETLUEPOUG AUOEWV oL omoleg ouvduaoTikd cuvelodEpouv otnv BeAtiwon Tou mpoPAnuaroc.
Avdaloya pe tnv edoappoyr, KaBopLoTIKOG Tapdyovtag yla To av KATL amoteAel Abon oto
MPOBANUA gival N BLWOLUOTNTA TOU KAl N LKOWVOTNTO va. BPLloKETOL TAVTOTE EVAPUOVIOUEVO LE
10 S1eBVEG Beouko mMAaiolo.

levikotepa, O8ev uTApxel kaplo apdlBoria OtL oL otoxol eival ¢lAodofol kol To
XpovoSLaypoppa xwplg meplbwpla PeyaAng suelifiag kabwg oL Kalpol amattolv Apech
6paon. MNapola autd, To abog Tou avBpwIvoU £peuvVNTIKOU SUVALKOU yLa TTPO0do Kal
ocuvelopopd otnV evepyelakn Hetafacn tou KAGSou eival opelwto evw ocuvexilel Tt
Sladpoun mpog tnv anavbpakonoinon tng vauTAlag.
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5 Aewtovpyia — Operation

H vautiltakn Bopnxavia Stavuel pia toxutoto eEEALOOOEVN EMOXN O€ EMIMESO EVEPYELOKO
KOL TEXVOAOYLKO, TAUTOXpova. ZuvSUAOTIKA He T &€opeucn tou AleBvoug NauTiAlakou
OpyaviopoU yLo HELWGCN TWV CUVOALKWY EKTTOUTIWY Ao ta mAoia kotd 70% péxpl to 2050, ot
TIAOLOKTNTPLEG ETAUPEIEG KOAOUVTOL VO QVTLLETWIOOUV TI( €VTIOVEG ETLOPACEL TNG
TIPAYHOTIKOTNTAG 0TO KOOTOG Kal Tnv kepdodopia Toug kat’ enéktaon. Kabwg mpdkettal yia
pla katdotaon mou OoLA TNG SV EXEL UTTAPEEL £WC TWPA, EIVAL ETUTAKTLKA N 0VAYKN OXL LOVO
YLOL KALVOTOUEC AUOELG TEXVOAOYLKA AAAQ Kol AELTOUPYIKA OTO eMinedo TG KabnpepLvotTnTag.

OtvauAwoelg Twv mAolwv elvat o TAAPOC TNE EUMOPLKNG VAUTIALAG KaBwg Xwpig Tnv petadopd
Twv doptiwy, n idla dev udiotatal. H o amAn popdn tng SteBvoug ayopdg amnoteAeital ano
TOUG VOUAWTEG, oL omoiol ival oL kdtoxoL tou $popTiou KL eMBUMOUY va To PHeTadEPOuVY KL Ao
TLC TTAOLOKTHTPLEC ETOLPEIEG, OL OTOlEG TPOodPEPOUV TO HECO Yl VO TIPAYUATOTOLNOEL N
petadopd. ITnV mMAPodo Twv XpOvwy Kal otnv eEEALEN Tou KAAdou, o SLEBVAG avTaywviopog
elval tepaoctiog kabwg ta Stabéowa mAola otnv ayopd Pplokovtal oe mMANBwpa KL oL
VAUAWTEC Bplokovtal otnv B£on va emAEEOUV QUTO TIOU TALPLALEL KAAUTEPA OTLG AVAYKEG Kall
T cupdEépovta Toug. ITov avtimoda, oL TTAOLOKTATPLEC £TalpEieg mapouotalouv apeiwto
evbladEpov va Kavouv ta mAola Toug EAKUCTIKA 0 KoOAooooU¢ tou SleBvolg epmopiou, otov
avAaloyo KAAS0o TpokeLpévou va auérjoouv tnv kepdodopla Toug. Nvwpilovtag To £i6o¢ Tou
TIAOLOU TIOU TALPLAlEL OTLG AVAYKEG TOU $OoPTIioU Kal TNE XWPNTIKOTNTAC, OVALESA Og Thola
TIou TANPOUV Kal ta SU0 aUTA KPLTrpLa, ol PACLKOTEPOL TTAPAETPOL TTOU CUUPBAANOUV oTNnV
enitevén ¢ oupdwviag eival o BEATIoTog cuVSUAOUOG TaXUTNTAG KOL KATAVAAWGCNG Ova

nuépa.
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5.1 Emidoon

H enidoon tou mloiou, Yapaktnpuwouevn Olebvwg wg «performance», e€lval o
KOOOoPLOTIKOTEPOC TTaPAyoVTaC TIoU KoBLotd éva Aoio BeAKTIKO oTnVv ayopd Kal kepSodpopo
otnv etalpeia mou to Slaxelpiletal. H teAikn mAnpodopla mou mpooeyyllel TOUG VAUAWTEC
elval n TN tg BEAtoTng Taxutntag os KOAO Kalpd (katdotaoch Balaccog £wg €vtaon
avépou 4 tng kAipakag Beaufort, pe Uog kOpatog 1,2 HETpa, Xwpig pevpata) oe cuvduaouo
UE TNV avtiotolyn koatavaAwaon mou pmopel va emteuxBel yla tnv katnyopla mAolou o€
KOTOOTAOELG POPTWONC K EPUATIOUOU UE UEYLOTN KL OLKOVOULKH TaXUTNTA aVTioTOLKA.

w12 knots
— 23 mt

Ca

Laycan CharterParty Lowest Cost

Ewova 5-1: Mapayovteg mou kadopilouv to vavloouupwvo (Mnyn Google)

MapoAa autd, n elkova Tou mAolou w¢ pog tnv enidoon Sev eival pio otatikn Stadikacio
oAAQ Suvapikn. OL TAOLOKTATPLEG ETALPELEC TLAPAKOAOUBOUV TN cupIEPLPOPA TOU TTAOLOU WG
TPOG TNV KOTAVAAWON OUVOPTHOEL TTOAWVY Kol SLUPOPETIKWY TopayovIwy OnMwe elvat o
KOLPOG, N Katdotaon ¢optwong, N epdavion Tng yaotpog i/ Kal Tng mpoméAag aAlld Kal n
oxeblaon Tou (6lou Tou TMAOLOU KOl TA YEWMETPLKA TOU XOPOKTNPELOTIKA. H cuvduaoTikn
Kataypadn Twv SE60UEVWV QUTWV YLOL LEYAAA XPOVIKA StaoTripata SnuLloupysl oTadLloKa pLo
peYAAn Baon Sedopévwy TNV omolo oL £TALpElEg UIMOPOUV va XPNOLUOTIOL|CoOUV yLla Vol
€€AyoUV CUUMEPACLOTA KOL VO TIPOXWP oLV o€ BeATLoTOoMoinon TG enidoong Tou mAolou.

Onwc €xeL N6 avadepOei, To KAUGOLUO lvol TO OTIOUSALOTEPO OTOLXELD YLa TN AeLToupyla TNG
vauTiAiag epooov N katavalwaon enmnpedlel KoL TV EUMOPLKNA Tou agla. H katavalwon Opwg
amote)el kot KaBopLoTkO MapAyovTa OTn HElwon Twv ekmopnwy Slofeldiov Tou avBpaka.
KaBwg to vopoBetikd mAaiolo yla TV QvTIUETWILON Tou doalvopevou tou Beppoknmiou
KWeltal og auotnpotepa OpLa, To EVOLAPEPOV TWV TTAOLOKTNTPLWY ETALPELWV OTPEPETAL OTOV
TPOTO HE TOV OMOL0 UMOPOUV VO UELWOOUV TIG EKTIOUTEG £0TW KAl O HIKPO TIOCOOTO
KOONUEPLVA BEATLOVOVTOG TOUTOXPOVA KOL TNV ELKOVA TOU TTAOLOU EUTTOPLKAL.

‘Etol, n ayopd Snuioupynoe epyaleia BEATiotng Slaxeiplong tng emidoong Twv MAOLWY yLa TLG
£TaLPElEC 08 popdn MOKETWY SESOUEVWY TIOU AEITOUPYOUV LECW NAEKTPOVIKAG MAATHOPUOC.
MPOKTIKA, TO TOKETO eykabiotavtal oe U0 MAEUPEC, AUTH TOU TTAOLOU KL AUTH Tou ypadeiou.
O ouvbuaouog Twv mMAnpodoplwy mou emBUpEL n etatpeila va AauBAvel avaktdTol HEow
KataAANAwy alobntrplwy dlatdfewv mou eykabiotavral o Stadopa onueia kal guotiuata
Tou mAolou evw UTtApYEL Kal {wvtavh — TAUTOXpovh Hetadopd tng mAnpodopiag otn otepld
ME TN popdn Sedopévwy KL lkOVwY, SnAadn Slaypapupdtwy.
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5.2 BeAtwotonoinon taéidlov

EkTOG amo v afloAoynon g mAnpodoplog emoTnUoVIKA, Ta Ttakéta Sedopévwy Stabétouy
KL eTUTA£0V AELTOUPYLEC TTOU oXeTi{ovTal AUECO PE TNV oUUTEPLPOPA Kol ThV Ttopsia Tou
TAolou ev MAw. BAaoel Tou Alpuéva popTwaong KL ekdoptwong oAAd Kot TNG TwpLvng B£ong tou
TAolou TpLV EeKLVrOEL TNV Topela Tou, sival ePIKTO va yivel BeAtiotomnoinon tou MAAvVou
ta€L6Lo00 Tou TAoloU péow TG MAatdopuag AapBdavovtag UTOPLY TIC KALPLKEG CUVORKEG TTOU
ETUKPATOUV OTNV TeploXn ekelvn tnv mepiodo kot tnv BEATiotn mopeia mou pmopsl va
okohouBroel cuvbualovtag tnv emtBupntr nuepopnvia adEnc pe T emBupnTég otpodEg
opa Kal Katavaiwon.

Ewkova 5-2: MapAyovteg Tou ennpedlouV TNV AELTOUPYLKN KL eumoptkn atio tou rhoiou (Mnyn Google)

Ek mpwtng oYewce, unopei pia mpoemideypévn Stadpoun va daivetal moAl anmlolotepn we
gmloyn mapoAo autd, n emloyn pLog BeAtiotonolnpévng mopeiag pnopel va odnynoet oe
armoduyn €viovng Katdotaong 6AAacoag Kol KalpKwy GOLVOUEVWY TIOU EMNPEATOUV TLG
KOTavVOAWOoEeLG Ttpog Ta uPnAd emineda. ETol, oL TTAOLOKTNTPLEG ETALPELEC 1 KAl oL (SloL oL
VOUAWTEC TIC TIEPLOCOTEPEG POPEG avabETtouv TV BeAtiotonoinon Tou mAdvou tagldlol oe
etalpeieg mou e€eldikelovtal otov Topéa auTto kol Bplokovtal oe kabnuepvr, aneubeiog
ETILKOLVWVLA |LE TO TTAOLO TTIPOKELEVOU Va EAEYXOUV GUVEXWC TN B€on KoL TNV mopeia tou. Omou
KPLVETAL amapaitnTo KAAoUVTAL VO TNV TPOTIOTIOLOUV BACEL TWV KALPLKWY CUVONKWVY KL TWV
npoBAEYPEwWY SLATNPWVTAG TTAVTOTE TIC PNTPEC TOU VOWAOCUUGWVOU W¢ TTPog TV TaxlTnTa
KaL TNV Katavaiwan.

JUudwWvA PE TNV TIPAKTIKN KOAUTEPNG Slaxelplong, o anmwtePoOg oToOXoC €ival To mAolo va
$TACEL OTOV TIPOOPLOUO TOU €X0OVIAC KOTAVOAWOEL TNV MIKPOTEPN Suvat moootnta
kavoipou. To mAolo AapPadvel kaBnuepwva pla avadpopd n omoio eumepléXel OAn tnv
anapaitntn mAnpodopia tv omoia XPeLAlETOL O KATETAVIOE WOTE N emniboon va sivat n
KaAutepn duvarth.
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Current Position: 34|57.6IN T Time of Current Position 2022/01/13 07:46

013110.9|wW uTC):
Via: Instructed Speed and 10kn on 14.4mt
Consumption from OPR:
Destination: ANTWERP Est. Time of Arrival (UTC):  2022/01/19 00:41
Draft (AftiFore): Emis4m
Est. Remaining Distance: 1,322 nm Est. Remaining Distance in 401 nm
ECA Zones:

Avg. Speed on Passage: 9.66 knots
Max. Mean Wind Speed 23.0 knots Max Significant Waves:

Expected GPS Speed Based on | d G jon and F d Weather

Spesd [kn]

14.Jan 5480 16 Jan 17 an 18.4an 5 Jan

Ewkova 5-3: MAavo taétblou (YAwo amo Apxeio)

&pectedmuiﬁnlunm“hollll

Mean Wind Primary Wave

d (kn) Dir Height (m)

Current (kn)
13/01 0%:00 144 a7 28 27 145 015

13/01 15:00 16 a0 24 86 83 -0.31

13/01 21:00 128 111 27 94 89 0.07

14/01 03:00 19.9 112 29 109 88 023

14/01 09:00 143 17 22 131 89 0.03

14/01 15:00 146 138 18 140 8.3 0.25

14/01 21:00 129 145 17 297 13 027

15/01 03:00 139 160 17 292 12.4 -0.21

“*Negative value indicates adverse cumrent.

Ewkova 5-4: MpdBAeyn kawpou yia ti¢ emoueves 48 wpeg (YAko aro Apyeio)
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Sea conditions for the next 5 days.

Significant Wave Height [m] and Isobars (Each Line = 3mb) @ 13 Jan 12:00 {UTC)

Ewova 5-5: Kataotaon dadaooac yLa g eEmOUEVES 5 nuepeg (YALko ao Apyeio)

Primary Wave Direction for the next 2 days

Significant Wave Height [m] and Primary Wava Direction @ 13 Jan 12-00 (UTG)

Ewkova 5-6: KateUBuvon KUUATIOUWV YLa TLG EMOUEVEC 2 NUEPES (YALKO arto Apxeio)
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H mapandvw avoadopd emavaAopPavetal KL omooTéAAeTal oto TAolo  Kabnuepva
TIPOKELUEVOU Va YIVEL avavEwan 0owv dedopuévwy SladopomolovvTtal amo TNV pio uépa otnv
€NMOUevN. Me auto Tov TpOTo, n enidoon tou mMAolou eival cuvexwg n BEATLOTN, TANPWC
T(POCOPUOCUEVH OTLG UTIAPXOUOEG CUVONKEG.

MeA£TEG IO €X0oUV TipaypoTomoLnBel e xprion 6eSouévwy Ao UL CUYKEKPLUEVN KaTnyopia
TIAOLWV O€ XPOVLKN SLAPKELA EVOC £TOUG ATTOSELKVUOUVY OTL e TNV XPron BeATtiotonolnuévou
mAGvou tagldlol umopet va anogpeuxBbel o xpovog mapapovAG o cUVONRKEG KakoU KalpoU
Kata 9,8% odnywvrag og £wg 15,9% xapunAotepa kOoTn o€ kavoa. KabBwg otig HEPEG pag n
g€olkovopunon Kowoipou petadpaleTal QUTOUOTA KOl O EOLKOVOLNON OEPLWY PUTIWY OTNV
aTHOOGALPA HELWVOVTOC TO OMOTUNMWHA avBpaka amod ta mAoia, n PBeAtiotomnoinon tou
Ta€Ldlou eival pio péBodoc mou Bonba Tig eTalpeleg va METUXOUV TNV EVAPUOVION TWV TTAOLWY
TOUG ME TIG KOTEUBUVTIPLEG YPOAUMEG TWV KAVOVICUWY TIAPAUEVOVTAS OVTAYWVLOTIKOL oTnV
ayopa.

optimal

d

Ewkova 5-7: Mpayuatika & BeAtiotonoinuéva nAava taéidiou (Mnyn No. 22)

Atilel va onuelwBbel OTL UTIAPYOUV KaL KATIOLEG LOLALTEPEC TIEPLITTWOELG OL OTtoLEG avadEpovtal
EexwpLoTA Kal Sev emnpedlouV TNV GUVOALKNA €LKOVA TNG MiS00NE TOU TAOLOU apvnTIKA. AUTEC
OL TIEPUITTWOELG AVTLOTOLYOUV o€ Ttopeia Taldlou omou amatteitat and 1o mAoio va Slacyiost
TepLoXEC uPnAou kwdlvou (HRA — High Risk Areas), va kaAUyel moAl ocuvtopo Tagidt
ULKPOTEPO TWV 48 wpwv OMOTE N €KOVA Tou Sev gival AVIUTPOCWTIEUTLKN, va Slooxioet
TLEPLOXEC TIOU Xpilouv 8laitepng mAonynong r meploxég mou 1o Bdbog tng Bdlaocoag dev
Eemepva ta 20 pétpa Kol Bswpeital pnxo, vo ekteAécsl mMAonynon os mayo, va Slaoxioet
KOVAAL A va SLooXioeL IEPLOXEG UE TIEPLOPLOPEVN OpoTOTNTA 1) LEYAAN Kivnon armd aAleUTIKA.
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6 Zupmepaoporto

Me TNV MEPATWON TNG MOPOUCAG SUTAWUATLKAG €pyaciog, yivetal eUKOA KaTtovonto To
péyeBbog mou £xel AdPel To doawvopevo Tou BeppoknTiou OTIC HEPEC HAG KoL TIWE N
ormoladnmote 6&uvon Tou amo TG avOpwTveG SpactnplotnTeG amelel tnv moldtnta (WG
otov mAavntn. KaBw¢ 1o mpofAnua sival kaboAlkd, n voautlhokny Plopnxovia £€xet
ovayvwploeL TNV ouvelodopd TNG O AUTO KL €XeL SeOUeUTEL e TTOAU PLAGS0E0UC OTOXOUG EWG
70 2050 yLa pndevikec eknmopnéc do&eldiouv Tou avBpaka otnv atpuoodalpa oo ta mhoia.

‘ETOL, N EMLOTNHOVLKN KL EPEUVNTLKN KOWVOTNTA £XEL KAVEL TEPACTLA TEXVOAOYLKN TPO0S0 OF
TIOAU GUVTOHO XPOVIKO Staotnua kabwg ol mioelc tou AteBvolg Nautidtakol Opyaviopol
yla 1o «mpactvoy Thola elval HeyAAeg Kol TO Xpoviko TeplBwplo mou SlatiBetal oxeTika
oUVTOO.

MapoAa autd, oL TTAOLOKTATPLEG €TOLPEIEG £ival otnv KaTd ta GAAa suxaplotn B€on va
SloAé€ouv avapeco oe TIOMEG Kal OladopeTikEG Texvoloyleg Tou oxetilovtal He
TPOTIOTOLNCELG OTN YAOTPQ, TN KNXavr Kol Thv Aettoupyia tou mAoiou, ite pepovwpéva eite
ouvduaoTika yla ta Aoia toug. Kabwg mAéov Sev umtapyel povo pia AUon amévavil o€ éva
pOBAnua, oL texvoloyikol opilovteg KL n ayopd Steuplvovral.

Eival avtiAnmtd mAéov OtL n Blopnyavia aviyleTwmilel Lo EVEPYELOKN UETABOON HE TNV
vopoBeaia va £0Tldlel oTn CUPHOPdWON TWV TTAOLWV PE auaTnPEoUC KAvoVvIGUoUG oL omoiol
oUVSELOVTaL PE TIC TTOOOTNTEG EKMOUMWY SLofeldiou tou AvBpoaka otnv atpoodalpa. Xtn
SLApKELX TOU XPOVOU, Ta OpLa TWV EKMOUTIWY OQUTWV avA TIAOL0 0poBeTolVTAL CUVEXWE
XOUNAOTEPQ, MPAYUO TO omoio KaBlLotd SUCKOAOTEPN TNV EVAPUOVION €VOC UEPOUG TOU
TIAYKOOLOU OTOAOU LIE TOUC KAVOVIOUOUC. AMWTEPOG OKOTIOC auToU elval n voauTiAia va
yIVETOL OUVEXWG TILO «TIPACLVN» EVW TAUTOXPOVA VO UTIAPXEL TIPOOSEUTIKI AVOVEWGH TOU
otohou.

Ouwc, elvat afloonelwTo TO OTL OL OLKOVOULKEG SATIAVEC YLaL TIG TTAOLOKTATPLEG ETALPELEG Elval
TEPAOTLEG AVA £TOC TPOKELUEVOU va KATadEPOUV va KPATHOOUV To Aol Toug evepyd Kot
TIaPA TO YEYOVOC OTL N kepSodopia Toug emnpedletol Apeca amod To vEéo BeouLko Aaiolo, n
BEAnon KL n avtamokplon TN TAYKOOMLOG KOWOTNTOG Amévavtl oto MPOoPAnua sival o
ONUAVTLIKOTEPOC TTAPAYOVTAG IOV emnpedlel tnv otabepr npdodo.

Omnoladnmote Kivnon amnoteAel pla avtavAakAaon tTng MPooTAdeLag TOU VOUTIALAKOU KOGHOU
QTEVAVTL OTNV YEVIKOTEPN QVTLETWTILON TOU paLvouEvou Tou Bepuoknmiou Kaltng Slaowaong
Tou mAavntn. NpoKeLTaL KUPLwG yia éva IATnuo Badid nBiko mou mpoonadriost va Stadulatel
TO HEAAOV TWV EMOUEVWV YEVEWV.
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Napaptnpa 1: MEPC.1/Circ.684 — GUIDELINES FOR VOLUNTARY USE OF THE SHIP
ENERGY EFFICIENCY OPERATIONAL INDICATOR (EEOI)

INTERNATIONAL MARITIME ORGANIZATION g @‘&
4 ALBERT EMBANKMENT E N4

s
LONDON SE1 7SR

Telephone: 020 7735 7611

Fax: 020 7587 3210
IMO

Ref. T5/1.01 MEPC.1/Circ.684
17 August 2009

GUIDELINES FOR VOLUNTARY USE OF THE SHIP ENERGY EFFICIENCY
OPERATIONAL INDICATOR (EEOI)

1 The Marine Environment Protection Committee, at its fifty-ninth session (13 to 17 July
2009), agreed to circulate the Guidelines for voluntary use of the Ship Energy Efficiency
Operational Indicator (EEOI) as set out in the annex.

2 Member Governments are invited to bring the Guidelines to the attention of all parties
concerned and recommend them to use the Guidelines on a voluntary basis.

3 Member Governments and observer organizations are also invited to provide information
on the outcome and experiences in applying the Guidelines to future sessions of the Committee.

**k*
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ANNEX GUIDELINES FOR VOLUNTARY USE OF THE SHIP ENERGY EFFICIENCY

OPERATIONAL INDICATOR (EEOI)

1 The Conference of Parties to the International Convention for the Prevention of Pollution
from Ships, 1973, as modified by the Protocol of 1978 relating thereto, held from 15 to 26
September 1997 in conjunction with the Marine Environment Protection Committee’s
fortieth session, adopted Conference resolution 8, on CO2 emissions from ships.

2 IMO Assembly resolution A.963(23) on IMO policies and practices related to the reduction
of greenhouse gas emissions from ships urged the Marine Environment Protection
Committee (MEPC) to identify and develop the mechanism or mechanisms needed to
achieve the limitation or reduction of Greenhouse Gas (GHG) emissions from international
shipping and, in doing so, to give priority to the establishment of a GHG baseline; and the
development of a methodology to describe the GHG efficiency of a ship in terms of GHG
emission indicator for that ship.

3 As urged by the Assembly, MEPC 53 approved Interim Guidelines for VVoluntary Ship CO>
Emission Index for Use in Trials.

4 These Guidelines can be used to establish a consistent approach for voluntary use of an
EEOI, which will assist shipowners, ship operators and parties concerned in the evaluation
of the performance of their fleet with regard to CO2 emissions. As the amount of CO>
emitted from a ship is directly related to the consumption of bunker fuel oil, the EEOI can
also provide useful information on a ship’s performance with regard to fuel efficiency.

5 These Guidelines may be updated periodically, to take account of:

- Operational experiences from use of the indicator for different ship types, as reported
to MEPC by industry organizations and Administrations; and

- Any other relevant developments.

6 Industry organizations and interested Administrations are invited to promote the use of the
attached Guidelines or equivalent approaches and their incorporation in company and ship
environmental management plans. In addition, they are invited to report their experience
in applying the EEOI concept back to MEPC.

7 In addition to these Guidelines, due account should be taken of the pertinent clauses within

the ISM Code in voluntary basis along with reference to relevant industry guidance on the
management and reduction of CO, emissions.

* % %
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1 INTRODUCTION

In 1997 IMO adopted a resolution on CO- emissions from ships®.

IMO Assembly further adopted resolution A.963(23) on IMO policies and practices related
to the reduction of greenhouse gas emissions from ships, which requests the MEPC to develop a

greenhouse gas emission index for ships, and guidelines for use of that index.

This document constitutes the Guidelines for the use of an Energy Efficiency Operational
Indicator (EEOQI) for ships. It sets out:

- what the objectives of the IMO CO2 emissions indicator are;
- how a ship’s CO2 performance should be measured; and

- how the index could be used to promote low-emission shipping, in order to help limit
the impact of shipping on global climate change.

2 OBJECTIVES

The objective of these Guidelines is to provide the users with assistance in the process of
establishing a mechanism to achieve the limitation or reduction of greenhouse gas emissions from
ships in operation.

These Guidelines present the concept of an indicator for the energy efficiency of a ship in
operation, as an expression of efficiency expressed in the form of CO2 emitted per unit of transport
work. The Guidelines are intended to provide an example of a calculation method which could be
used as an objective, performance-based approach to monitoring the efficiency of a ship’s
operation.

These Guidelines are recommendatory in nature and present a possible use of an operational
indicator. However, shipowners, ship operators and parties concerned are invited to implement
either these Guidelines or an equivalent method in their environmental management systems and
consider adoption of the principles herein when developing plans for performance monitoring.

3 DEFINITIONS

3.1 Indicator definition

In its most simple form the Energy Efficiency Operational Indicator is defined as the ratio
of mass of CO> (M) emitted per unit of transport work:

Indicator = Mco./(transport work)

For more details of indicator calculation, see 3.2 to 3.4 and Appendix 1.

! Resolution 8 of the 1997 International Conference of Parties to MARPOL 73/78.
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3.2 Fuel consumption

Fuel consumption, FC, is defined as all fuel consumed at sea and in port or for a voyage or
period in question, e.g., a day, by main and auxiliary engines including boilers and incinerators.

3.3 Distance sailed

Distance sailed means the actual distance sailed in nautical miles (deck log-book data) for
the voyage or period in question.

3.4 Ship and cargo types

The Guidelines are applicable for all ships performing transport work.

A Ships:
« dry cargo carriers
+ tankers

+ gas tankers

+ containerships

*  ro-ro cargo ships

« general cargo ships

« passenger ships including ro-ro passenger ships

2 Cargo:

Cargo includes but not limited to: all gas, liquid and solid bulk cargo, general cargo,
containerized cargo (including the return of empty units), break bulk, heavy lifts,
frozen and chilled goods, timber and forest products, cargo carried on freight
vehicles, cars and freight vehicles on ro-ro ferries and passengers (for passenger
and ro-ro passenger ships)

35 Cargo Mass Carried or Work Done
In general, cargo mass carries or work done is expressed as follows:

.1 for dry cargo carriers, liquid tankers, gas tankers, ro-ro cargo ships and general cargo
ships, metric tonnes (t) of the cargo carried should be used:;

2 for containerships carrying solely containers, number of containers (TEU)
or metric tons (t) of the total mass of cargo and containers should be used:;

.3 for ships carrying a combination of containers and other cargoes, a TEU mass of 10 t
could be applied for loaded TEUs and 2 t for empty TEUs; and

.4 for passenger ships, including ro-ro passenger ships, humber of passengers or gross
tonnes of the ship should be used;
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In some particular cases, work done can be expressed as follows:
5 for car ferries and car carriers, number of car units or occupied lane metres;
.6 for containerships, number of TEUs (empty or full); and

.7 for railway and ro-ro vessels, number of railway cars and freight vehicles, or occupied
lane metres.

For vessels such as, for example, certain ro-ro vessels, which carry a mixture of passengers
in cars, foot passengers and freight, operators may wish to consider some form of weighted average
based on the relative significance of these trades for their particular service or the use of other
parameters or indicators as appropriate.

3.6 Voyage

Voyage generally means the period between a departure from a port to the departure from
the next port. Alternative definitions of a voyage could also be acceptable.

4 ESTABLISHING AN ENERGY EFFICIENCY OPERATIONAL INDICATOR
(EEOI)

The EEOI should be a representative value of the energy efficiency of the ship operation
over a consistent period which represents the overall trading pattern of the vessel. Guidance on a
basic calculation procedure for a generic EEOI is provided in the Appendix.

In order to establish the EEOI, the following main steps will generally be needed:

1 define the period for which the EEOI is calculated”;

2 define data sources for data collection;
3 collect data;
A4 convert data to appropriate format; and

5 calculate EEOI.

* Ballast voyages, as well as voyages which are not used for transport of cargo, such as voyage for docking
service, should also be included. Voyages for the purpose of securing the safety of a ship or saving life
at sea should be excluded.

5 GENERAL DATA RECORDING AND DOCUMENTATION PROCEDURES

Ideally, the data recording method used should be uniform so that information can be easily
collated and analysed to facilitate the extraction of the required information. The collection of data
from ships should include the distance travelled, the quantity and type of fuel used, and all fuel
information that may affect the amount of carbon dioxide emitted. For example, fuel information
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is provided on the bunker delivery notes that are required under regulation 18 of MARPOL
Annex V1.

If the example formula given in the Appendix is used, then the unit used for distance
travelled and quantity of fuel should be expressed in nautical miles and metric tonnes. The work
done can be expressed using units appropriate for the ship type in paragraph 3.5.

It is important that sufficient information is collected on the ship with regard to fuel type
and quantity, distance travelled and cargo type so that a realistic assessment can be generated.

The distance travelled should be calculated by actual distance travelled, as contained in the
ship’s log-book.

Amount and type of fuel used (bunker delivery notes) and distance travelled (according to
the ship’s log-book) could be documented by the ship based either on the example described in the
Appendix or on an equivalent company procedure.

6 MONITORING AND VERIFICATION
6.1 General

Documented procedures to monitor and measure, on a regular basis, should be developed
and maintained. Elements to be considered when establishing procedures for monitoring could
include:

 identification of operations/activities with impact on the performance;

 identification of data sources and measurements that are necessary, and specification of
the format;

+ identification of frequency and personnel performing measurements; and

maintenance of quality control procedures for verification procedures.

The results of this type of self-assessment could be reviewed and used as indicators of the
System’s success and reliability, as well as identifying those areas in need of corrective action or
improvement.

It is important that the source of figures established are properly recorded, the basis on
which figures have been calculated and any decisions on difficult or grey areas of data. This will
provide assistance on areas for improvement and be helpful for any later analysis.

In order to avoid unnecessary administrative burdens on ships’ staff, it is recommended that
monitoring of an EEOI should be carried out by shore staff, utilizing data obtained from existing
required records such as the official and engineering log-books and oil record books, etc. The
necessary data could be obtained during internal audits under the ISM Code, routine visits by
superintendents, etc.
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6.2 Rolling average indicator

As a ship energy efficiency management tool, the rolling average indicator, when used,
should be calculated by use of a methodology whereby the minimum period of time or a number
of voyages that is statistically relevant is used as appropriate. “Statistically relevant” means that
the period set as standard for each individual ship should remain constant and be wide enough so
the accumulated data mass reflects a reasonable mean value for operation of the ship in question
over the selected period.

7 USE OF GUIDELINES

Methodology and use of EEOI, as described in these Guidelines, provide an example of a
transparent and recognized approach for assessment of the GHG efficiency of a ship with respect
to CO emissions. The Guidelines are considered to be suitable for implementation within a
company environmental management system.

Implementation of the EEOI in an established environmental management system should
be performed in line with the implementation of any other chosen indicator and follow the main
elements of the recognized standards (planning, implementation and operation, checking and
corrective action, management review).

When using the EEOI as a performance indicator, the indicator could provide a basis for
consideration of both current performance and trends over time.

One approach could be to set internal performance criteria and targets based on the EEOI
data.

* * %
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Napaptnua 2: Annex 10 — RESOLUTION MEPC.282(70)

Annex 10, page 1

ANNEX 10 RESOLUTION MEPC.282(70) (Adopted on 28 October 2016)

2016 GUIDELINES FOR THE DEVELOPMENT OF
A SHIP ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution
from ships,

RECALLING ALSO that it adopted, by resolution MEPC.203(62), Amendments to the annex of
the Protocol of 1997 to amend the International Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocol of 1978 relating thereto (inclusion of regulations on
energy efficiency for ships in MARPOL Annex VI),

NOTING that the aforementioned amendments to MARPOL Annex VI, which included a new
chapter 4 on regulations on energy efficiency for ships in Annex VI, entered into force on 1
January 2013,

NOTING ALSO that regulation 22 of MARPOL Annex VI, as amended, requires each ship to
keep on board a ship specific Ship Energy Efficiency Management Plan, taking into account
guidelines developed by the Organization,

NOTING FURTHER that it adopted, by resolution MEPC.278(70), amendments to MARPOL
Annex VI related to the data collection system for fuel oil consumption which are expected to
enter into force on 1 March 2018 upon their deemed acceptance on 1 September 2017,

RECOGNIZING that the aforementioned amendments to MARPOL Annex VI require the
adoption of relevant guidelines for uniform and effective implementation of the regulations and
to provide sufficient lead time for industry to prepare,

HAVING CONSIDERED, at its seventieth session, draft 2016 Guidelines for the development
of a Ship Energy Efficiency Management Plan (SEEMP),

1 ADOPTS the 2016 Guidelines for the development of a Ship Energy Efficiency
Management Plan (SEEMP) (the 2016 Guidelines), as set out in the annex to the
present resolution;

2 INVITES Administrations to take the annexed 2016 Guidelines into account when
developing and enacting national laws which give force to and implement
requirements set forth in regulations 22 and 22A of MARPOL Annex VI, as amended;

3 REQUESTS the Parties to MARPOL Annex VI and other Member Governments to
bring the annexed 2016 Guidelines to the attention of masters, seafarers, shipowners,
ship operators and any other interested groups;
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1 AGREES to keep the 2016 Guidelines under review in light of the experience gained with their implementation;
2 SUPERSEDES the 2012 Guidelines for the development of a Ship Energy Efficiency
Management Plan (SEEMP), adopted by resolution MEPC.213(63).

https://edocs.imo.org/Final Documents/English/MEPC 70
ANNEX
2016 GUIDELINES FOR THE DEVELOPMENT OF
A SHIP ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)

CONTENTS

1 INTRODUCTION
2 DEFINITIONS

PART | OF THE SEEMP: SHIP MANAGEMENT PLAN TO IMPROVE ENERGY EFFICIENCY

3 GENERAL
4 FRAMEWORK AND STRUCTURE OF PART | OF THE SEEMP
5 GUIDANCE ON BEST PRACTICES FOR FUEL-EFFICIENT OPERATION OF SHIPS

PART Il OF THE SEEMP: SHIP FUEL OIL CONSUMPTION DATA COLLECTION PLAN

6 GENERAL
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1 INTRODUCTION

1.1 The Guidelines for the development of a Ship Energy Efficiency Management Plan have been developed to assist with the preparation of the
Ship Energy Efficiency Management Plan (SEEMP) required by regulation 22 of MARPOL Annex VI.

1.2 There are two parts to a SEEMP. Part | provides a possible approach for monitoring ship and fleet efficiency performance over time and some
options to be considered when seeking to optimize the performance of the ship. Part Il provides the methodologies ships of 5,000 gross tonnage and
above should use to collect the data required pursuant to regulation 22A of MARPOL Annex VI and the processes that the ship should use to report
the data to the ship's Administration or any organization duly authorized by it.

1.3 A sample form of the SEEMP is presented in appendices 1 and 2 for illustrative purposes. A standardized data reporting format for the data
collection system is presented in appendix 3.

2 DEFINITIONS
2.1 For the purpose of these Guidelines, the definitions in MARPOL Annex VI apply.

2.2 "Ship fuel oil consumption data" means the data required to be collected on an annual basis and reported as specified in appendix IX to MARPOL
Annex VI.

2.3 "Safety management system" means a structured and documented system enabling company personnel to implement effectively the company
safety and environmental protection policy, as defined in paragraph 1.1 of International Safety Management Code.

PART | OF THE SEEMP: SHIP MANAGEMENT PLAN TO IMPROVE ENERGY EFFICIENCY
3 GENERAL

3.1 In global terms it should be recognized that operational efficiencies delivered by a large number of ship operators will make an invaluable
contribution to reducing global carbon emissions.

3.2 The purpose of part | of the SEEMP is to establish a mechanism for a company and/or a ship to improve the energy efficiency of a ship's operation.
Preferably, this aspect of the ship-specific SEEMP is linked to a broader corporate energy management policy for the company that owns, operates
or controls the ship, recognizing that no two shipping companies are the same, and that ships operate under a wide range of different conditions.
3.3 Many companies will already have an environmental management system (EMS) in place under ISO 14001 which contains procedures for
selecting the best measures for particular vessels and then setting objectives for the measurement of relevant parameters, along with relevant control
and feedback features. Monitoring of operational environmental efficiency should therefore be treated as an integral element of broader company
management systems.

3.4 In addition, many companies already develop, implement and maintain a Safety Management System. In such case, part | of the SEEMP may
form part of the ship's Safety Management System.

3.5 This section provides guidance for the development of part | of the SEEMP that should be adjusted to the characteristics and needs of individual
companies and ships. Part | is intended to be a management tool to assist a company in managing the ongoing environmental performance of its
vessels and as such, it is recommended that a company develops procedures for implementing the plan in a manner which limits any on-board
administrative burden to the minimum necessary.

3.6 Part | of the SEEMP should be developed as a ship-specific plan by the company, and should reflect efforts to improve a ship's energy efficiency
through four steps: planning, implementation, monitoring, and self-evaluation and improvement. These components play a critical role in the
continuous cycle to improve ship energy efficiency management. With each iteration of the cycle, some elements of part | will necessarily change
while others may remain as before.

3.7 At all times safety considerations should be paramount. The trade a ship is engaged in may determine the feasibility of the efficiency measures
under consideration. For example, ships that perform services at sea (pipe laying, seismic survey, OSVs, dredgers, etc.) may choose different
methods of improving energy efficiency when compared to conventional cargo carriers. The nature of operations and influence of prevailing weather
conditions, tides and currents combined with the necessity of maintaining safe operations may require adjustment of general procedures to maintain
the efficiency of the operation, for example the ships which are dynamically positioned. The length of voyage may also be an important parameter
as may trade specific safety considerations.

4 FRAMEWORK AND STRUCTURE OF PART | OF THE SEEMP
4.1 Planning

4.1.1 Planning is the most crucial stage of part | of the SEEMP, in that it primarily determines both the current status of ship energy usage and the
expected improvement of ship energy efficiency. Therefore, it is encouraged to devote sufficient time to planning so that the most appropriate,
effective and implementable plan can be developed.

Ship-specific measures

4.1.2 Recognizing that there are a variety of options to improve efficiency — speed optimization, weather routing and hull maintenance, for example
— and that the best package of measures for a ship to improve efficiency differs to a great extent depending upon ship type, cargoes, routes and
other factors, the specific measures for the ship to improve energy efficiency should be identified in the first place. These measures should be listed
as a package of measures to be implemented, thus providing the overview of the actions to be taken for that ship.

4.1.3 During this process, therefore, it is important to determine and understand the ship's current status of energy usage. Part | of the SEEMP
should identify energy-saving measures that have been undertaken, and should determines how effective these measures are in terms of improving
energy efficiency. Part | also should identify what measures can be adopted to further improve the energy efficiency of the ship. It should be noted,
however, that not all measures can be applied to all ships, or even to the same ship under different operating conditions and that some of them are
mutually exclusive. Ideally, initial measures could yield
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energy (and cost) saving results that then can be reinvested into more difficult or expensive efficiency upgrades identified by part I.

4.1.4 Guidance on best practices for fuel-efficient operation of ships, set out in chapter 5, can be used to facilitate this part of the planning phase.
Also, in the planning process, particular consideration should be given to minimize any on-board administrative burden.

Company-specific measures

4.1.5 The improvement of energy efficiency of ship operation does not necessarily depend on single ship management only. Rather, it may depend
on many stakeholders including ship repair yards, shipowners, operators, charterers, cargo owners, ports and traffic management services. For
example, "Just in time" — as explained in paragraph 5.2.4 — requires good early communication among operators, ports and traffic management
service. The better coordination among such stakeholders is, the more improvement can be expected. In most cases, such coordination or total
management is better made by a company rather than by a ship. In this sense, it is recommended that a company also establish an energy
management plan to manage its fleet (should it not have one in place already) and make necessary coordination among stakeholders.

Human resource development

4.1.6 For effective and steady implementation of the adopted measures, raising awareness of and providing necessary training for personnel both
on shore and on board are an important element. Such human resource development is encouraged and should be considered as an important
component of planning as well as a critical element of implementation.

Goal setting

4.1.7 The last part of planning is goal setting. It should be emphasized that the goal setting is voluntary, that there is no need to announce the goal
or the result to the public, and that neither a company nor a ship are subject to external inspection. The purpose of goal setting is to serve as a signal
which involved people should be conscious of, to create a good incentive for proper implementation, and then to increase commitment to the
improvement of energy efficiency. The goal can take any form, such as the annual fuel consumption or a specific target of Energy Efficiency
Operational Indicator (EEOI). Whatever the goal is, the goal should be measurable and easy to understand.

4.2 Implementation

Establishment of implementation system

4.2.1 After a ship and a company identify the measures to be implemented, it is essential to establish a system for implementation of the identified
and selected measures by developing the procedures for energy management, by defining tasks and by assigning them to qualified personnel. Thus,
part | of the SEEMP should describe how each measure should be implemented and who the responsible person(s) is. The implementation period
(start and end dates) of each selected measure should be indicated. The development of such a system can be considered as a part of planning,
and therefore may be completed at the planning stage.

Implementation and record-keeping

4.2.2 The planned measures should be carried out in accordance with the predetermined implementation system. Record-keeping for the
implementation of each measure is beneficial for self-evaluation at a later stage and should be encouraged. If any identified measure cannot be
implemented for any reason(s), the reason(s) should be recorded for internal use.

4.3 Monitoring

Monitoring tools

4.3.1 The energy efficiency of a ship should be monitored quantitatively. This should be done by an established method, preferably by an
international standard. The EEOI developed by the Organization is one of the internationally established tools to obtain a quantitative indicator of
energy efficiency of a ship and/or fleet in operation, and can be used for this purpose. Therefore, EEOI could be considered as the primary

monitoring tool, although other quantitative measures also may be appropriate.

4.3.2 If used, it is recommended that the EEOI is calculated in accordance with the Guidelines for the development of a Ship Energy Efficiency
Management Plan (MEPC.1/Circ.684) developed by the Organization, adjusted, as necessary, to a specific ship and trade.

4.3.3 In addition to the EEOI, if convenient and/or beneficial for a ship or a company, other measurement tools can be utilized. In the case where
other monitoring tools are used, the concept of the tool and the method of monitoring may be determined at the planning stage.

Establishment of monitoring system

4.3.4 1t should be noted that whatever measurement tools are used, continuous and consistent data collection is the foundation of monitoring. To
allow for meaningful and consistent monitoring, the monitoring system, including the procedures for collecting data and the assignment of responsible
personnel, should be developed. The development of such a system can be considered as a part of planning, and therefore should be completed at
the planning stage.

4.3.5 It should be noted that, in order to avoid unnecessary administrative burdens on ships' staff, monitoring should be carried out as far as possible
by shore staff, utilizing data obtained from existing required records such as the official and engineering log-books and oil record books, etc. Additional
data could be obtained as appropriate.

Search and rescue

4.3.6 When a ship diverts from its scheduled passage to engage in search and rescue operations, it is recommended that data obtained during such
operations is not used in ship energy efficiency monitoring, and that such data may be recorded separately.

4.4 Self-evaluation and improvement
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4.4.1 Self-evaluation and improvement is the final phase of the management cycle. This phase should produce meaningful feedback for the coming
first stage, i.e. planning stage of the next improvement cycle.

4.4.2 The purpose of self-evaluation is to evaluate the effectiveness of the planned measures and of their implementation, to deepen the
understanding on the overall characteristics of the ship's operation such as what types of measures can/cannot function effectively, and how and/or
why, to comprehend the trend of the efficiency improvement of that ship and to develop the improved management plan for the next cycle.

4.4.3 For this process, procedures for self-evaluation of ship energy management should be developed. Furthermore, self-evaluation should be
implemented periodically by using data collected through monitoring. In addition, it is recommended to invest time in identifying the cause-and-effect
of the performance during the evaluated period for improving the next stage of the management plan.

5 GUIDANCE ON BEST PRACTICES FOR FUEL-EFFICIENT OPERATION OF SHIPS

5.1 The search for efficiency across the entire transport chain takes responsibility beyond what can be delivered by the owner/operator alone. A list
of all the possible stakeholders in the efficiency of a single voyage is long; obvious parties are designers, shipyards and engine manufacturers for
the characteristics of the ship, and charterers, ports and vessel traffic management services, etc., for the specific voyage. All involved parties should
consider the inclusion of efficiency measures in their operations both individually and collectively.

5.2 Fuel-efficient operations

Improved voyage planning

5.2.1 The optimum route and improved efficiency can be achieved through the careful planning and execution of voyages. Thorough voyage planning
needs time, but a number of different software tools are available for planning purposes.

5.2.2 The Guidelines for voyage planning, adopted by resolution A.893(21), provide essential guidance for the ship's crew and voyage planners.
Weather routeing

5.2.3 Weather routeing has a high potential for efficiency savings on specific routes. It is commercially available for all types of ship and for many
trade areas. Significant savings can be achieved, but conversely weather routeing may also increase fuel consumption for a given voyage.

Justin time
5.2.4 Good early communication with the next port should be an aim in order to give maximum notice of berth availability and facilitate the use of
optimum speed where port operational procedures support this approach.

5.2.5 Optimized port operation could involve a change in procedures involving different handling arrangements in ports. Port authorities should be
encouraged to maximize efficiency and minimize delay.

Speed optimization

5. 2.6 Speed optimization can produce significant savings. However, optimum speed means the speed at which the fuel used per tonne mile is at a
minimum level for that voyage. It does not mean minimum speed,; in fact, sailing at less than optimum speed will consume more fuel rather than less.
Reference should be made to the engine manufacturer's power/consumption curve and the ship's propeller curve. Possible adverse consequences
of slow speed operation may include increased vibration and problems with soot deposits in combustion chambers and exhaust systems. These
possible consequences should be taken into account.

5. 2.7 As part of the speed optimization process, due account may need to be taken of the need to coordinate arrival times with the availability of
loading/discharge berths, etc. The number of ships engaged in a particular trade route may need to be taken into account when considering speed
optimization.

5. 2.8 A gradual increase in speed when leaving a port or estuary whilst keeping the engine load within certain limits may help to reduce fuel
consumption.

5. 2.9 It is recognized that under many charter parties the speed of the vessel is determined by the charterer and not the operator. Efforts should be
made when agreeing charter party terms to encourage the ship to operate at optimum speed in order to maximize energy efficiency.

Optimized shaft power

5. 2.10 Operation at constant shaft RPM can be more efficient than continuously adjusting speed through engine power (see paragraph 5.7).
The use of automated engine management systems to control speed rather than relying on human intervention may be beneficial.

5.3 Optimized ship handling

Optimum trim

5.3.1 Most ships are designed to carry a designated amount of cargo at a certain speed for a certain fuel consumption. This implies the specification
of set trim conditions. Loaded or unloaded, trim has a significant influence on the resistance of the ship through the water and optimizing trim can
deliver significant fuel savings. For any given draft there is a trim condition that gives minimum resistance. In some ships, it is possible to assess
optimum trim conditions for fuel efficiency continuously throughout the voyage. Design or safety factors may preclude full use of trim optimization.

Optimum ballast

5.3.2 Ballast should be adjusted taking into consideration the requirements to meet optimum trim and steering conditions and optimum ballast
conditions achieved through good cargo planning.
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5.3.3 When determining the optimum ballast conditions, the limits, conditions and ballast management arrangements set out in the ship's Ballast
Water Management Plan are to be observed for that ship.

5.3.4 Ballast conditions have a significant impact on steering conditions and autopilot settings and it needs to be noted that less ballast water does
not necessarily mean the highest efficiency.

Optimum propeller and propeller inflow considerations
5.3.5 Selection of the propeller is normally determined at the design and construction stage of a ship's life but new developments in propeller design
have made it possible for retrofitting of later designs to deliver greater fuel economy. Whilst it is certainly for consideration, the propeller is but one

part of the propulsion train and a change of propeller in isolation may have no effect on efficiency and may even increase fuel consumption.

5.3.6 Improvements to the water inflow to the propeller using arrangements such as fins and/or nozzles could increase propulsive efficiency power
and hence reduce fuel consumption.

Optimum use of rudder and heading control systems (autopilots)

5.3.7 There have been large improvements in automated heading and steering control systems technology. Whilst originally developed to make the
bridge team more effective, modern autopilots can achieve much more. An integrated Navigation and Command System can achieve significant fuel
savings by simply reducing the distance sailed "off track". The principle is simple; better course control through less frequent and smaller corrections
will minimize losses due to rudder resistance. Retrofitting of a more efficient autopilot to existing ships could be considered.

5.3.8 During approaches to ports and pilot stations the autopilot cannot always be used efficiently as the rudder has to respond quickly to given
commands. Furthermore at certain stages of the voyage it may have to be deactivated or very carefully adjusted, i.e. heavy weather and approaches
to ports.

5.3.9 Consideration may be given to the retrofitting of improved rudder blade design (e.g. "twist-flow" rudder).

Hull maintenance

5.3.10 Docking intervals should be integrated with ship operator's ongoing assessment of ship performance. Hull resistance can be optimized by
new technology-coating systems, possibly in combination with cleaning intervals. Regular in-water inspection of the condition of the hull is

recommended.

5.3.11 Propeller cleaning and polishing or even appropriate coating may significantly increase fuel efficiency. The need for ships to maintain efficiency
through in-water hull cleaning should be recognized and facilitated by port States.

5.3.12 Consideration may be given to the possibility of timely full removal and replacement of underwater paint systems to avoid the increased hull
roughness caused by repeated spot blasting and repairs over multiple dockings.

5.3.13 Generally, the smoother the hull, the better the fuel efficiency.

Propulsion system

5.3.14 Marine diesel engines have a very high thermal efficiency (~50%). This excellent performance is only exceeded by fuel cell technology with
an average thermal efficiency of 60%. This is due to the systematic minimization of heat and mechanical loss. In particular, the new breed of electronic
controlled engines can provide efficiency gains. However, specific training for relevant staff may need to be considered to maximize the benefits.

Propulsion system maintenance

5.3.15 Maintenance in accordance with manufacturers' instructions in the company's planned maintenance schedule will also maintain efficiency.
The use of engine condition monitoring can be a useful tool to maintain high efficiency.

5.3.16 Additional means to improve engine efficiency might include use of fuel additives; adjustment of cylinder lubrication oil consumption; valve
improvements; torque analysis; and automated engine monitoring systems.

5.4 Waste heat recovery

5.4.1 Waste heat recovery is now a commercially available technology for some ships. Waste heat recovery systems use thermal heat losses from
the exhaust gas for either electricity generation or additional propulsion with a shaft motor.

5.4.2 It may not be possible to retrofit such systems into existing ships. However, they may be a beneficial option for new ships. Shipbuilders should
be encouraged to incorporate new technology into their designs.

5.5 Improved fleet management

5.5.1 Better utilization of fleet capacity can often be achieved by improvements in fleet planning. For example, it may be possible to avoid or reduce
long ballast voyages through improved fleet planning. There is opportunity here for charterers to promote efficiency. This can be closely related to
the concept of “just in time" arrivals.

5.5.2 Efficiency, reliability and maintenance-oriented data sharing within a company can be used to promote best practice among ships within a
company and should be actively encouraged.

5.6 Improved cargo handling

Cargo handling is in most cases under the control of the port and optimum solutions matched to ship and port requirements should be explored.

5.7 Energy management
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5.7.1 A review of electrical services on board can reveal the potential for unexpected efficiency gains. However care should be taken to avoid the
creation of new safety hazards when turning off electrical services (e.g. lighting). Thermal insulation is an obvious means of saving energy. Also see
comment below on shore power.

5.7.2 Optimization of reefer container stowage locations may be beneficial in reducing the effect of heat transfer from compressor units. This might
be combined as appropriate with cargo tank heating, ventilation, etc. The use of water-cooled reefer plant with lower energy consumption might also
be considered.

5.8 Fuel type

The use of emerging alternative fuels may be considered as a CO: reduction method but availability will often determine the applicability.

5.9 Other measures

5.9.1 Development of computer software for the calculation of fuel consumption, for the establishment of an emissions “footprint," to optimize
operations, and the establishment of goals for improvement and tracking of progress may be considered.

5.9.2 Renewable energy sources, such as wind, solar (or photovoltaic) cell technology, have improved enormously in the recent years and should
be considered for on-board application.

5.9.3 In some ports shore power may be available for some ships but this is generally aimed at improving air quality in the port area. If the shore-
based power source is carbon efficient, there may be a net efficiency benefit. Ships may consider using onshore power if available.

5.9.4  Even wind assisted propulsion may be worthy of consideration.
5.9.5 Efforts could be made to source fuel of improved quality in order to minimize the amount of fuel required to provide a given power output.
5.10 Compatibility of measures

5.10.1 These Guidelines indicate a wide variety of possibilities for energy efficiency improvements for the existing fleet. While there are many options
available, they are not necessarily cumulative, are often area and trade dependent and likely to require the agreement and support of a number of
different stakeholders if they are to be utilized most effectively.

Age and operational service life of a ship

5.10.2 All measures identified in this document are potentially cost-effective as a result of high oil prices. Measures previously considered
unaffordable or commercially unattractive may now be feasible and worthy of fresh consideration. Clearly, this equation is heavily influenced by the
remaining service life of a ship and the cost of fuel.

Trade and sailing area

5.10.3 The feasibility of many of the measures described in this guidance will be dependent on the trade and sailing area of the ship. Sometimes
ships will change their trade areas as a result of a change in chartering requirements but this cannot be taken as a general assumption. For example,
wind-enhanced power sources might not be feasible for short sea shipping as these ships generally sail in areas with high traffic densities or in
restricted waterways. Another aspect is that the world's oceans and seas each have characteristic conditions and so ships designed for specific

5.10.4 The trade a ship is engaged in may determine the feasibility of the efficiency measures under consideration. For example, ships that perform
services at sea (pipe laying, seismic survey, OSVs, dredgers, etc.) may choose different methods of improving energy efficiency when compared to
conventional cargo carriers. The length of voyage may also be an important parameter as may trade specific safety considerations. The pathway to
the most efficient combination of measures will be unique to each vessel within each shipping company.

PART Il OF THE SEEMP: SHIP FUEL OIL CONSUMPTION DATA COLLECTION PLAN
6 GENERAL

6.1 Regulation 22.2 of MARPOL Annex VI specifies that, "On or before 31 December 2018, in the case of a ship of 5,000 gross tonnage and above,
the SEEMP shall include a description of the methodology that will be used to collect the data required by regulation 22A.1 of this Annex and the
processes that will be used to report the data to the ship's Administration.” Part Il of the SEEMP, the Ship Fuel Oil Consumption Data Collection Plan
(hereinafter referred to as "Data Collection Plan") contains such methodology and processes.

6.2 With respect to part Il of the SEEMP, these Guidelines provide guidance for developing a ship-specific method to collect, aggregate, and report
ship data with regard to annual fuel oil consumption, distance travelled, hours underway and other data required by regulation 22A of MARPOL
Annex VI to be reported to the Administration.

6.3 Pursuant to regulation 5.4.5 of MARPOL Annex VI, the Administration should ensure that each ship's SEEMP complies with regulation 22.2 of
MARPOL Annex VI prior to collecting any data.

7 GUIDANCE ON METHODOLOGY FOR COLLECTING DATA ON FUEL OIL CONSUMPTION, DISTANCE TRAVELLED AND HOURS
UNDERWAY

Fuel oil* consumption

7.1 Fuel oil consumption should include all the fuel oil consumed on board including but not limited to the fuel oil consumed by the main engines,
auxiliary engines, gas turbines, boilers and inert gas generator, for each type of fuel oil consumed, regardless of whether a ship is underway or not.
Methods for collecting data on annual fuel oil consumption in metric tonnes include (in no particular order):

A method using bunker delivery notes (BDNs):

This method determines the annual total amount of fuel oil used based on BDNs, which are required for fuel oil for combustion
purposes delivered to and used on board a ship in accordance with regulation 18 of MARPOL Annex VI; BDNs are required to be
retained on board for three years after the fuel oil has been delivered. The Data Collection Plan should set out how the ship will
operationalize the summation of BDN information and conduct tank readings. The main components of this approach are as follows:

1 Regulation 2.9 of MARPOL Annex VI defines "fuel oil" as "fuel oil means any fuel delivered to and intended for combustion purposes for propulsion or operation on board a ship,
including gas, distillate and residual fuels.”
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.1 annual fuel oil consumption would be the total mass of fuel oil used on board the vessel as reflected in the BDNs. In this method,
the BDN fuel oil quantities would be used to determine the annual total mass of fuel oil consumption, plus the amount of
fuel oil left over from the last calendar year period and less the amount of fuel oil carried over to the next calendar year
period;

2 to determine the difference between the amount of remaining tank
oil before and after the period, the tank reading should be carried
out at the beginning and the end of the period,;

.3 in the case of a voyage that extends across the data reporting
period, the tank reading should occur by tank monitoring at the ports
of departure and arrival of the voyage and by statistical methods
such as rolling average using voyage days;

4 fuel oil tank readings should be carried out by appropriate methods
such as automated systems, soundings and dip tapes. The method
for tank readings should be specified in the Data Collection Plan;

5 the amount of any fuel oil offloaded should be subtracted from the
fuel oil consumption of that reporting period. This amount should be
based on the records of the ship's oil record book; and

.6 any supplemental data used for closing identified difference in
bunker quantity should be supported with documentary evidence;

method using flow meters:

This method determines the annual total amount of fuel oil consumption by measuring fuel oil flows on board by using flow meters.
In case of the breakdown of flow meters, manual tank readings or other alternative methods will be conducted instead. The Data
Collection Plan should set out information about the ship's flow meters and how the data will be collected and summarized, as well
as how necessary tank readings should be conducted:

1 annual fuel oil consumption may be the sum of daily fuel oil
consumption data of all relevant fuel oil consuming processes on
board measured by flow meters;

2 the flow meters applied to monitoring should be located so as to
measure all fuel oil consumption on board. The flow meters and their
link to specific fuel oil consumers should be described in the Data
Collection Plan;

3 note that it should not be necessary to correct this fuel oil
measurement method for sludge if the flow meter is installed after
the daily tank as sludge will be removed from the fuel oil prior to the
daily tank;

A4 the flow meters applied to monitoring fuel oil flow should be
identified in the Data Collection Plan. Any consumer not monitored
with a flow meter should be clearly identified, and an alternative fuel
oil consumption measurement method should be included; and

5 calibration of the flow meters should be specified. Calibration and
maintenance records should be available on board;
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.3 method using bunker fuel oil tank monitoring on board:

1 to determine the annual fuel oil consumption, the amount of daily
fuel oil consumption data measured by tank readings which are
carried out by appropriate methods such as automated systems,
soundings and dip tapes will be aggregated. The tank readings will
normally occur daily when the ship is at sea and each time the ship
is bunkering or de-bunkering; and

2 the summary of monitoring data containing records of measured fuel
oil consumption should be available on board.

7.2 Any corrections, e.g. density, temperature, if applied, should be documented®.

Conversion factor Cr

7.3 If fuel oils are used that do not fall into one of the categories as described in the 2014 Guidelines on the method of calculation of the attained
Energy Efficiency Design Index (EEDI) for new ships (resolution MEPC.245(66)), as amended, and have no Ce-factor assigned (e.g. some "hybrid
fuel oils"), the fuel oil supplier should provide a Ce-factor for the respective product supported by documentary evidence.

Distance travelled

7.4 Appendix IX of MARPOL Annex VI specifies that distance travelled should be submitted to the Administration and:

A distance travelled over ground in nautical miles should be recorded in the log-
book in accordance with SOLAS regulation V/28.12;

2 the distance travelled while the ship is underway under its own propulsion
should be included into the aggregated data of distance travelled for the
calendar year; and

1 For example, ISO 8217 provides a method for liquid fuel.
2 Distance travelled measured using satellite data is distance travelled over the ground.

3 other methods to measure distance travelled accepted by the Administration
may be applied. In any case, the method applied should be described in
detail in the Data Collection Plan.

Hours underway

7.5 Appendix IX of MARPOL Annex VI specifies that hours underway should be submitted to the Administration. Hours underway should be an
aggregated duration while the ship is underway under its own propulsion.

Data quality

7.6 The Data Collection Plan should include data quality control measures which should be incorporated into the existing shipboard safety
management system. Additional measures to be considered could include:

1 the procedure for identification of data gaps and correction thereof; and
.2 the procedure to address data gaps if monitoring data is missing, for example, flow meter malfunctions.

A standardized data reporting format

7.7 Regulation 22A.3 of MARPOL Annex VI states that the data specified in appendix IX of the Annex are to be communicated electronically using
a standardized form developed by the Organization. The collected data should be reported to the Administration in the standardized format shown
in appendix 3.

8 DIRECT CO2 EMISSIONS MEASUREMENT
8.1 Direct CO2 emission measurement is not required by regulation 22A of MARPOL Annex VI.

8.2 Direct CO2 emissions measurement, if used, should be carried out as follows:

1 this method is based on the determination of CO> emission flows in exhaust
gas stacks by multiplying the CO. concentration of the exhaust gas with the
exhaust gas flow. In case of the absence or/and breakdown of direct CO»
emissions measurement equipment, manual tank readings will be conducted
instead;

2 the direct CO> emissions measurement equipment applied to monitoring is
located exhaustively so as to measure all CO; emissions in the ship. The
locations of all equipment applied are described in this monitoring plan; and

3 calibration of the CO. emissions measurement equipment should be
specified. Calibration and maintenance records should be available on
board.
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APPENDIX 1

SAMPLE FORM OF SHIP MANAGEMENT PLAN TO

IMPROVE ENERGY EFFICIENCY (PART | OF THE SEEMP)

[ Name of ship: [ Gross tonnage: [
[ Ship type: | capacity:
Date of

development:

Developed by: ‘

Implementation
period:

From:
Until:

Implemented by: ‘

Planned date of
next evaluation:

1 MEASURES

Energy efficiency
measures

Implementation
(including the starting date)

Responsible personnel

Weather routing

<Example>

Contracted  with  (Service
providers) to use their weather
routing system and start using
on trial basis as of 1 July 2012.

<Example>

The master is responsible for
selecting the optimum route based
on the information provided by
(Service providers).

Speed optimization

While the design speed

(85% MCR) is 19.0 kt, the
maximum speed is set at
17.0 kt as of 1 July 2012.

The master is responsible for
keeping the ship's speed. The
logbook entry should be checked
every day.

2 MONITORING

Description of monitoring tools

3 GOAL

Measurable goals

4 EVALUATION

Procedures of evaluation

SAMPLE FORM OF SHIP FUEL OIL CONSUMPTION DATA COLLECTION PLAN (PART Il OF THE SEEMP)

1 Ship particulars

APPENDIX 2

Name of ship

IMO number

Company

Flag

Ship type

Gross tonnage
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NT

DWT

EEDI (if applicable)
Ice class

2 Record of revision of Fuel Oil Consumption Data Collection Plan

Date of revision Revised provision

3 Ship engines and other fuel oil consumers and fuel oil types used
Engines or other fuel oil Power Fuel oil types
consumers

1 | Type/model of main engine (kw)
2 | Type/model of auxiliary (kw)
engine
3 | Boiler (...)
4 | Inert gas generator (...)
4 Emission factor

Cr is a non-dimensional conversion factor between fuel oil consumption and CO: emission in the 2014 Guidelines on the method of calculation of
the attained Energy Efficiency Design Index (EEDI) for new ships (resolution MEPC.245(66)), as amended. The annual total amount of CO: is
calculated by multiplying annual fuel oil consumption and Ck for the type of fuel.

Fuel oil Type Cr
(t-CO. / t-Fuel)
Diesel/Gas oil (e.g. ISO 8217 grades DMX through DMB) 3.206
Light fuel oil (LFO) (e.g. ISO 8217 grades RMA through RMD) 3.151
Heavy fuel oil (HFO) (e.g. ISO 8217 grades RME through RMK) 3.114
Liquefied petroleum gas (LPG) (Propane) 3.000
Liquefied petroleum gas (LPG) (Butane) 3.030
Liquefied natural gas (LNG) 2.750
Fuel oil Type Ce
(t-CO2 / t-Fuel)
Methanol 1.375
Ethanol 1.913
Other (......... )

Method to measure fuel oil consumption

The applied method for measurement for this ship is given below. The description explains the procedure for measuring data and calculating annual
values, measurement equipment involved, etc.

[ Method [ Description |
6 Method to measure distance travelled

| Description \
7 Method to measure hours underway

| Description ‘
8 Processes that will be used to report the data to the Administration

| Description \
9 Data quality

| Description \
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1

APPENDIX 3

STANDARDIZED DATA REPORTING FORMAT FOR THE DATA COLLECTION SYSTEM
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1 In accordance with the IMO Ship Identification Number Scheme, adopted by the Organization by resolution A.1078(28).

2 Asdefined in regulation 2 of MARPOL Annex VI or other (to be stated).

3 Gross tonnage should be calculated in with the i C ion on Tonnage Measurement of Ships, 1969.

4 NT should be in with the Ir i Convention on Tonnage Measurement of Ships, 1969. If not applicable, note "N/A".

5  DWT means the difference in tonnes between the displacement of a ship in water of relative density of 1025 kg/m? at the summer load draught and the lightweight of the
ship. The summer load draught should be taken as the maximum summer draught as certified in the stability booklet approved by the Administration or an organization
recognized by it.

6  EEDI should be calculated in accordance with the 2014 Guidelines on the method of calculation of the attained Energy Efficiency Design Index (EEDI) for new ships, as
amended, adopted by resolution MEPC 245(66). If not applicable, note "N/A".

7 Ice class should be consistent with the definition set out in the International Code for ships operating in polar waters (Polar Code), adopted by resolutions MEPC.264(68)
and MSC.385(94)). If not applicable, note "N/A".

8 Power output (rated power) of main and auxiliary reciprocating internal combustion engines over 130 kW (to be stated in kW). Rated power means the maximum continuous

rated power as specified on the nameplate of the engine.

Method used to measure fuel oil consumption: 1: method using BDNs, 2: method using flow meters, 3: method using bunker fuel oil tank monitoring
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Napaptnua 3: Annex 11 — RESOLUTION MEPC.304(72)

ANNEX 11
RESOLUTION MEPC.304(72) (adopted on 13 April 2018)

INITIAL IMO STRATEGY ON REDUCTION OF GHG EMISSIONS FROM SHIPS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE

RECALLING Article 38(e) of the Convention on the International Maritime Organization (the
Organization) concerning the functions of the Marine Environment Protection Committee (the
Committee) conferred upon it by international conventions for the prevention and control of
marine pollution from ships,

ACKNOWLEDGING that work to address greenhouse gas (GHG) emissions from ships has
been undertaken by the Organization continuously since 1997, in particular, through adopting
global mandatory technical and operational energy efficiency measures for ships under
MARPOL Annex VI,

ACKNOWLEDGING ALSO the decision of the thirtieth session of the Assembly in December
2017 that adopted for the Organization a strategic direction entitled "Respond to Climate
Change”,

RECALLING the United Nations 2030 Agenda for Sustainable Development,

1 ADOPTS the Initial IMO Strategy on Reduction of GHG Emissions from Ships
(hereinafter the Initial Strategy) as set out in the annex to the present resolution;

2 INVITES the Secretary-General of the Organization to make adequate provisions in
the Integrated Technical Cooperation Programme (ITCP) to support relevant follow-
up actions of the Initial Strategy that may be further decided by the Committee and
undertaken by developing countries, particularly least developed countries (LDCs)
and small island developing States (SIDS);

3 AGREES to keep the Initial Strategy under review, with a view to adoption of a
Revised IMO Strategy on reduction of GHG emissions from ships in 2023.
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1 INTRODUCTION

1.1 The International Maritime Organization (IMO) is the United Nations specialized agency
responsible for safe, secure and efficient shipping and the prevention of pollution from ships.

1.2 The Strategy represents the continuation of work of IMO as the appropriate international
body to address greenhouse gas (GHG) emissions from international shipping. This work
includes Assembly resolution A.963(23) on IMO policies and practices related to the reduction
of greenhouse gas emissions from ships, adopted on 5 December 2003, urging the Marine
Environment Protection Committee (MEPC) to identify and develop the mechanisms needed
to achieve the limitation or reduction of GHG emissions from international shipping.

1.3 In response to the Assembly's request, work to address GHG emissions from ships has
been undertaken, including inter alia:

A MEPC 62 (July 2011) adopted resolution MEPC.203(62) on Inclusion of
regulations on energy efficiency for ships in MARPOL Annex VI introducing
mandatory technical (EEDI) and operational (SEEMP) measures for the
energy efficiency of ships. To date more than 2,700 new ships have been
certified to the energy efficiency design requirement;

2 MEPC 65 (May 2013) adopted resolution MEPC.229(65) on Promotion of
technical co-operation and transfer of technology relating to the improvement
of energy efficiency of ships, which, among other things, requests IMO,
through its various programmes (ITCP,! GIoMEEP project,? MTCC network,?
etc.), to provide technical assistance to Member States to enable cooperation
in the transfer of energy efficient technologies, in particular to developing
countries; and

.3 MEPC 70 (October 2016) adopted, by resolution MEPC.278(70),
amendments to MARPOL Annex VI to introduce the data collection system
for fuel oil consumption of ships, containing mandatory requirements for
ships to record and report their fuel oil consumption. Ships of 5,000 gross
tonnage and above (representing approximately 85% of the total CO-
emissions from international shipping) are required to collect consumption
data for each type of fuel oil they use, as well as other, additional, specified
data including proxies for "transport work".

1.4 This Initial Strategy is the first milestone set out in the Roadmap for developing a
comprehensive IMO Strategy on reduction of GHG emissions from ships (the Roadmap)
approved at MEPC 70. The Roadmap identifies that a revised Strategy is to be adopted in
2023.

Context

15 The Initial Strategy falls within a broader context including:

1 Integrated Technical Cooperation Programme http://www.imo.org

2 Global Maritime Energy Efficiency Partnerships http://glomeep.imo.org

3 Global Maritime Technology Cooperation Centres Network http://gmn.imo.org
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A other existing instruments related to the law of the sea, including UNCLOS,
and to climate change, including the UNFCCC and its related legal
instruments, including the Paris Agreement;

2 the leading role of the Organization for the development, adoption and
assistance in implementation of environmental regulations applicable to
international shipping;

.3 the decision of the thirtieth session of the Assembly in December 2017 that
adopted for the Organization a Strategic Direction entitled "Respond to
climate change"; and

4 the United Nations 2030 Agenda for Sustainable Development.
Emissions and emission scenarios

1.6 The Third IMO GHG Study 2014 has estimated that GHG emissions from international
shipping in 2012 accounted for some 2.2% of anthropogenic CO, emissions and that such
emissions could grow by between 50% and 250% by 2050. Future IMO GHG studies would
help reduce the uncertainties associated with these emission estimates and scenarios.

Objectives of the Initial Strategy
1.7 The Initial Strategy is aimed at:

A1 enhancing IMO's contribution to global efforts by addressing GHG emissions
from international shipping. International efforts in addressing GHG
emissions include the Paris Agreement and its goals and the United Nations
2030 Agenda for Sustainable Development and its SDG 13: "Take urgent
action to combat climate change and its impacts";

2 identifying actions to be implemented by the international shipping sector, as
appropriate, while addressing impacts on States and recognizing the critical
role of international shipping in supporting the continued development of
global trade and maritime transport services; and

.3 identifying actions and measures, as appropriate, to help achieve the above
objectives, including incentives for research and development and
monitoring of GHG emissions from international shipping.

2 VISION

IMO remains committed to reducing GHG emissions from international shipping and, as a
matter of urgency, aims to phase them out as soon as possible in this century.

3 LEVELS OF AMBITION AND GUIDING PRINCIPLES
Levels of ambition

3.1 Subject to amendment depending on reviews to be conducted by the Organization, the
Initial Strategy identifies levels of ambition for the international shipping sector noting that
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technological innovation and the global introduction of alternative fuels and/or energy sources
for international shipping will be integral to achieve the overall ambition. The reviews should
take into account updated emission estimates, emissions reduction options for international
shipping, and the reports of the Intergovernmental Panel on Climate Change (IPCC), as
relevant. Levels of ambition directing the Initial Strategy are as follows:

A

carbon intensity of the ship to decline through implementation of
further phases of the energy efficiency design index (EEDI) for new
ships

to review with the aim to strengthen the energy efficiency design
requirements for ships with the percentage improvement for each phase to
be determined for each ship type, as appropriate;

carbon intensity of international shipping to decline

to reduce CO, emissions per transport work, as an average across
international shipping, by at least 40% by 2030, pursuing efforts towards 70%
by 2050, compared to 2008; and

GHG emissions from international shipping to peak and decline

to peak GHG emissions from international shipping as soon as possible and
to reduce the total annual GHG emissions by at least 50% by 2050
compared to 2008 whilst pursuing efforts towards phasing them out as called
for in the Vision as a point on a pathway of CO, emissions reduction
consistent with the Paris Agreement temperature goals.

Guiding principles

3.2 The principles guiding the Initial Strategy include:

A

the need to be cognizant of the principles enshrined in instruments already
developed, such as:

A the principle of non-discrimination and the principle of no more
favourable treatment, enshrined in MARPOL
and other IMO conventions; and

2 the principle of common but differentiated responsibilities and
respective  capabilities, in the light of different
national circumstances, enshrined in UNFCCC, its Kyoto
Protocol and the Paris Agreement;

the requirement for all ships to give full and complete effect, regardless of
flag, to implementing mandatory measures to ensure the effective
implementation of this strategy;
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.3 the need to consider the impacts of measures on States, including
developing countries, in particular, on LDCs and SIDS as noted by MEPC 68
(MEPC 68/21, paragraphs 4.18 to 4.19) and their specific emerging needs,
as recognized in the Organization's Strategic Plan (resolution A.1110(30));
and

4 the need for evidence-based decision-making balanced with the
precautionary approach as set out in resolution MEPC.67(37).

4 LIST OF CANDIDATE SHORT-, MID- AND LONG-TERM FURTHER MEASURES
WITH POSSIBLE TIMELINES AND THEIR IMPACTS ON STATES

Timelines

4.1 Candidate measures set out in this Initial Strategy should be consistent with the following
timelines:

A possible short-term measures could be measures finalized and agreed by
the Committee between 2018 and 2023. Dates of entry into force and when
the measure can effectively start to reduce GHG emissions would be defined
for each measure individually;

2 possible mid-term measures could be measures finalized and agreed by the
Committee between 2023 and 2030. Dates of entry into force and when the
measure can effectively start to reduce GHG emissions would be defined for
each measure individually; and

3 possible long-term measures could be measures finalized and agreed by the
Committee beyond 2030. Dates of entry into force and when the measure
can effectively start to reduce GHG emissions would be defined for each
measure individually.

4.2 In aiming for early action, the timeline for short-term measures should prioritize potential
early measures that the Organization could develop, while recognizing those already adopted,
including MARPOL Annex VI requirements relevant for climate change, with a view to achieve
further reduction of GHG emissions from international shipping before 2023.

4.3 Certain mid- and long-term measures will require work to commence prior to 2023.

4.4 These timelines should be revised as appropriate as additional information becomes
available.

4.5 Short-, mid- and long-term further measures to be included in the Revised IMO GHG
Strategy should be accompanied by implementation schedules.

4.6 The list of candidate measures is non-exhaustive and is without prejudice to measures the
Organization may further consider and adopt.

Candidate short-term measures
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4.7 Measures can be categorized as those the effect of which is to directly reduce GHG
emissions from ships and those which support action to reduce GHG emissions from ships.
All the following candidate measures! represent possible short-term further action of the
Organization on matters related to the reduction of GHG emissions from ships:

A

.10

further improvement of the existing energy efficiency framework with a focus
on EEDI and SEEMP, taking into account the outcome of the review of
EEDI regulations;

develop technical and operational energy efficiency measures for both new
and existing ships, including consideration of indicators in line with the three-
step approach that can be utilized to indicate and enhance the energy
efficiency performance of shipping, e.g. Annual Efficiency Ratio (AER),
Energy Efficiency per Service Hour (EESH), Individual Ship Performance
Indicator (ISPI) and Fuel Oil Reduction Strategy (FORS);

establishment of an Existing Fleet Improvement Programme;

consider and analyse the use of speed optimization and speed reduction as
a measure, taking into account safety issues, distance travelled, distortion of
the market or trade and that such measure does not impact on shipping's
capability to serve remote geographic areas;

consider and analyse measures to address emissions of methane and furthe
enhance measures to address emissions of Volatile Organic Compounds;

encourage the development and update of national action plans to develop
policies and strategies to address GHG emissions from international
shipping in accordance with guidelines to be developed by the Organization,
taking into account the need to avoid regional or unilateral measures;

continue and enhance technical cooperation and capacity-building activities
under the ITCP;

consider and analyse measures to encourage port developments and
activities globally to facilitate reduction of GHG emissions from shipping,
including provision of ship and shoreside/onshore power supply from
renewable sources, infrastructure to support supply of alternative low-carbon
and zero-carbon fuels, and to further optimize the logistic chain and its
planning, including ports;

initiate research and development activities addressing marine propulsion,
alternative low-carbon and zero-carbon fuels, and innovative technologies to
further enhance the energy efficiency of ships and establish an International
Maritime Research Board to coordinate and oversee these R&D efforts;

incentives for first movers to develop and take up new technologies;

1 The Initial Strategy is subject to revision based on fuel oil consumption data collected during 2019-2021 and
does not prejudge any specific further measures that may be implemented in Phase 3 of the three-step approach.
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A1 develop robust lifecycle GHG/carbon intensity guidelines for all types of fuels, in
order to prepare for an implementation programme for effective uptake of alternative
low-carbon and zero-carbon fuels;

12 actively promote the work of the Organization to the international community, in
particular, to highlight that the Organization, since the 1990s, has developed and
adopted technical and operational measures that have consistently provided a
reduction of air emissions from ships, and that measures could support the
Sustainable Development Goals, including SDG 13 on Climate Change; and

13 undertake additional GHG emission studies and consider other studies to inforr
policy decisions, including the updating of Marginal Abatement Cost
Curves and alternative low-carbon and zero-carbon fuels.

Candidate mid-term measures

4.8 Measures can be categorized as those the effect of which is to directly reduce GHG
emissions from ships and those which support action to reduce GHG emissions from ships.
All the following candidate measures represent possible mid-term further action of the
Organization on matters related to the reduction of GHG emissions from ships:

A implementation programme for the effective uptake of alternative low-carbon
and zero-carbon fuels, including update of national actions plans to
specifically consider such fuels;

2 operational energy efficiency measures for both new and existing ships
including indicators in line with three-step approach that can be utilized to
indicate and enhance the energy efficiency performance of ships;

3 new/innovative emission reduction mechanism(s), possibly including Market
based Measures (MBMs), to incentivize GHG emission reduction;

4 further continue and enhance technical cooperation and capacity-building
activities such as under the ITCP; and

5 development of a feedback mechanism to enable lessons learned on
implementation of measures to be collated and shared through a possible
information exchange on best practice.

Candidate long-term measures

4.9 All the following candidate measures represent possible long-term further action of the
Organization on matters related to the reduction of GHG emissions from ships:

A1 pursue the development and provision of zero-carbon or fossil-free fuels to
enable the shipping sector to assess and consider decarbonization in the
second half of the century; and

2 encourage and facilitate the general adoption of other possible
new/innovative emission reduction mechanism(s).
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Impacts on States

4.10 The impacts on States of a measure should be assessed and taken into account as
appropriate before adoption of the measure. Particular attention should be paid to the needs
of developing countries, especially small island developing States (SIDS) and least developed
countries (LDCs).

4.11 When assessing impacts on States the impact of a measure should be considered, as
appropriate, inter alia, in the following terms:

A geographic remoteness of and connectivity to main markets;
2 cargo value and type;

.3 transport dependency;

A4 transport costs;

5 food security;

.6 disaster response;

7 cost-effectiveness; and

.8 socio-economic progress and development.

4.12 The specification for and agreement on the procedure for assessing and taking into
account the impacts of measures related to international shipping on States should be
undertaken as a matter of urgency as part of the follow-up actions.

4.13 Disproportionately negative impacts should be assessed and addressed, as appropriate.

5 BARRIERS AND SUPPORTIVE MEASURES; CAPACITY-BUILDING AND
TECHNICAL COOPERATION; R&D

5.1 The Committee recognizes that developing countries, in particular LDCs and SIDS, have
special needs with regard to capacity-building and technical cooperation.

5.2 The Committee acknowledges that development and making globally available new energy
sources that are safe for ships could be a specific barrier to the implementation of possible
measures.

5.3 The Committee could assist the efforts to promote low-carbon technologies by facilitating
public-private partnerships and information exchange.

5.4 The Committee should continue to provide mechanisms for facilitating information sharing,
technology transfer, capacity-building and technical cooperation, taking into account
resolution MEPC.229(65) on Promotion of technical co-operation and transfer of technology
relating to the improvement of energy efficiency of ships.
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5.5 The Organization is requested to assess periodically the provision of financial and
technological resources and capacity-building to implement the Strategy through the ITCP and
other initiatives including the GIoOMEEP project and the MTCC network.

6 FOLLOW-UP ACTIONS TOWARDS THE DEVELOPMENT OF THE REVISED
STRATEGY
6.1 A programme of follow-up actions of the Initial Strategy should be developed.

6.2 The key stages for the adoption of a Revised IMO GHG Strategy in 2023 as set out in the
Roadmap, are as follows:

Spring 2018 Adoption of the Initial Strategy® including, inter alia, a list of candidate

(MEPC 72) short-, mid- and long-term further measures with possible timelines, to be
revised as appropriate as additional information becomes available

January 2019 | Start of Phase 1: Data collection (Ships to collect data)

Spring 2019 Initiation of Fourth IMO GHG Study using data from 2012-2018

(MEPC 74)

Summer 2020

Data from 2019 to be reported to IMO

Autumn  2020| Start of Phase 2: data analysis (no later than autumn 2020)

(MEPC 76) Publication of Fourth IMO GHG Study for consideration by MEPC 76
Spring 2021 Secretariat report summarizing the 2019 data pursuant to regulation
(MEPC 77) 22A.10

Initiation of work on adjustments on Initial IMO Strategy, based on Data
Collection System (DCS) data

Summer 2021

Data for 2020 to be reported to IMO

Spring 2022
(MEPC 78)

Phase 3: Decision step
Secretariat  report summarizing the
to regulation 22A.10

2020 data pursuant

Summer 2022

Data for 2021 to be reported to IMO

Spring 2023
(MEPC 80)

Secretariat report summarizing the 2021 data pursuant to regulation
22A.10

Adoption of Revised IMO Strategy, including short-, mid- and long-term
further measure(s), as required, with implementation schedules

6.3 The Marginal Abatement Cost Curve (MACC) for each measure, as appropriate, should
be ascertained and updated, and then evaluated on a regular basis.

1 Initial IMO Strategy is subject to revision based on DCS data during 2019-2021 and does not prejudge any
specific further measures that may be implemented in Phase 3 of the three-step approach.
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7 PERIODIC REVIEW OF THE STRATEGY
7.1 The Revised Strategy is to be adopted in spring 2023.
7.2 The Revised Strategy should be subject to a review five years after its final adoption.

7.3 The Committee should undertake the review including defining the scope of the review
and its terms of reference.

*kk
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Napaptnua 4:Annex 19 — RESOLUTION MEPC.203(62)

ANNEX 19
RESOLUTION MEPC.203(62)
Adopted on 15 July 2011

AMENDMENTS TO THE ANNEX OF THE PROTOCOL OF 1997 TO AMEND THE
INTERNATIONAL CONVENTION FOR THE PREVENTION OF POLLUTION FROM SHIPS,
1973, AS MODIFIED BY THE PROTOCOL OF 1978 RELATING THERETO

(Inclusion of regulations on energy efficiency for ships in MARPOL Annex VI)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution,

NOTING article 16 of the International Convention for the Prevention of Pollution from Ships,
1973 (hereinafter referred to as the "1973 Convention"), article VI of the Protocol of 1978
relating to the International Convention for the Prevention of Pollution from Ships, 1973
(hereinafter referred to as the "1978 Protocol") and article 4 of the Protocol of 1997 to amend
the International Convention for the Prevention of Pollution from Ships, 1973, as modified by
the Protocol of 1978 relating thereto (hereinafter referred to as the "1997 Protocol"), which
together specify the amendment procedure of the 1997 Protocol and confer upon the
appropriate body of the Organization the function of considering and adopting amendments to
the 1973 Convention, as modified by the 1978 and 1997 Protocols,

NOTING ALSO that, by the 1997 Protocol, Annex VI entitled Regulations for the Prevention of
Air Pollution from Ships was added to the 1973 Convention (hereinafter referred to as "Annex
VI“),

NOTING FURTHER that the revised Annex VI was adopted by resolution MEPC.176(58) and
entered into force on 1 July 2010,

RECOGNIZING that the amendments to Annex VI and inclusion of a new chapter 4 intend to
improve energy efficiency for ships through a set of technical performance standards, which
would result in reduction of emissions of any substances that originate from fuel oil and its
combustion process, including those already controlled by Annex VI,

RECOGNIZING ALSO that adoption of the amendments to Annex VI in no way prejudges the
negotiations held in other international fora, such as the United Nations Framework Convention
on Climate Change (UNFCCC), nor affect the positions of the countries that participate in such
negotiation,

HAVING CONSIDERED draft amendments to the revised Annex VI for inclusion of regulations
on energy efficiency for ships,

1. ADOPTS, in accordance with article 16(2)(d) of the 1973 Convention, the
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amendments to Annex VI, the text of which is set out in the annex to the present resolution;

1.

DETERMINES, in accordance with article 16(2)(f)(iii) of the 1973 Convention, that the
amendments shall be deemed to have been accepted on 1 July 2012, unless prior to
that date, not less than one third of the Parties or Parties the combined merchant
fleets of which constitute not less than 50 per cent of the gross tonnage of the world's
merchant fleet, have communicated to the Organization their objection to the
amendments;

INVITES the Parties to note that, in accordance with article 16(2)(g)(ii) of the 1973
Convention, the said amendments shall enter into force on 1 January 2013 upon their
acceptance in accordance with paragraph 2 above;

REQUESTS the Secretary-General, in conformity with article 16(2)(e) of the 1973
Convention, to transmit to all Parties to the 1973 Convention, as modified by the 1978
and 1997 Protocols, certified copies of the present resolution and the text of the
amendments contained in the Annex;

REQUESTS FURTHER the Secretary-General to transmit to the Members of the
Organization which are not Parties to the 1973 Convention, as modified by the 1978
and 1997 Protocols, copies of the present resolution and its Annex; and

INVITES the Parties to MARPOL Annex VI and other Member Governments to bring
the amendments to MARPOL Annex VI to the attention of shipowners, ship operators,
shipbuilders, ship designers, marine diesel engine and equipment manufacturers as
well as any other interested groups.
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ANNEX

AMENDMENTS TO MARPOL ANNEX VI ON REGULATIONS FOR THE PREVENTION OF
AIR POLLUTION FROM SHIPS BY INCLUSION OF NEW REGULATIONS ON ENERGY
EFFICIENCY FOR SHIPS

CHAPTER 1
GENERAL
Regulation 1
Application
1 The regulation is amended as follows:

"The provisions of this Annex shall apply to all ships, except where expressly provided
otherwise in regulations 3, 5, 6, 13, 15, 16, 18, 19, 20, 21, 22 and 23 of this Annex."
Regulation 2
Definitions
2 Paragraph 21 is amended as follows:
"21 Tanker in relation to regulation 15 means an oil tanker as defined in regulation 1
of Annex | or a chemical tanker as defined in regulation 1 of Annex Il of the present
Convention."

3 The following is added at the end of regulation 2:

"For the purpose of chapter 4:

22 "Existing ship" means a ship which is not a new ship.
23 "New ship" means a ship:
A1 for which the building contract is placed on or after 1 January 2013;
or

.2 in the absence of a building contract, the keel of which is laid or which is
at a similar stage of construction on or after 1 July 2013; or

.3 the delivery of which is on or after 1 July 2015.

24 "Major Conversion" means in relation to chapter 4 a conversion of a ship:
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25

26

27

28

29

30

31

32

33

34

.1 which substantially alters the dimensions, carrying capacity or engine
power of the ship; or

2 which changes the type of the ship; or

.3 the intent of which in the opinion of the Administration is
substantially to prolong the life of the ship; or

.4 which otherwise so alters the ship that, if it were a new ship, it would
become subject to relevant provisions of the present Convention not
applicable to it as an existing ship; or

.5 which substantially alters the energy efficiency of the ship and includes
any modifications that could cause the ship to exceed the applicable
required EEDI as set out in regulation 21.

"Bulk carrier" means a ship which is intended primarily to carry dry cargo in
bulk, including such types as ore carriers as defined in SOLAS chapter XII,
regulation 1, but excluding combination carriers.

"Gas carrier" means a cargo ship constructed or adapted and used for the
carriage in bulk of any liquefied gas.

"Tanker" in relation to chapter 4 means an oil tanker as defined in MARPOL
Annex |, regulation 1 or a chemical tanker or an NLS tanker as defined in
MARPOL Annex I, regulation 1.

"Container ship" means a ship designed exclusively for the carriage of
containers in holds and on deck.

"General cargo ship" means a ship with a multi-deck or single deck hull
designed primarily for the carriage of general cargo. This definition excludes
specialized dry cargo ships, which are not included in the calculation of
reference lines for general cargo ships, namely livestock carrier, barge
carrier, heavy load carrier, yacht carrier, nuclear fuel carrier.

"Refrigerated cargo carrier" means a ship designed exclusively for the
carriage of refrigerated cargoes in holds.

"Combination carrier" means a ship designed to load 100% deadweight with
both liquid and dry cargo in bulk.

"Passenger ship” means a ship which carries more than 12 passengers.

"Ro-ro cargo ship (vehicle carrier)" means a multi deck roll-on-roll-off cargo
ship designed for the carriage of empty cars and trucks.

"Ro-ro cargo ship" means a ship designed for the carriage of roll-on-roll-off
cargo transportation units.
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25 "Ro-ro passenger ship" means a passenger ship with roll-on-roll-off cargo
spaces.

26 "Attained EEDI" is the EEDI value achieved by an individual ship in
accordance with regulation 20 of chapter 4.

27 "Required EEDI" is the maximum value of attained EEDI that is allowed by
regulation 21 of chapter 4 for the specific ship type and size."

CHAPTER 2

SURVEY, CERTIFICATION AND MEANS OF CONTROL

Regulation 5
Surveys
4 Paragraph 1 is amended as follows:

"1 Every ship of 400 gross tonnage and above and every fixed and floating drilling rig
and other platforms shall to ensure compliance with chapter 3 be subject to the
surveys specified below:

A An initial survey before the ship is put into service or before the
certificate required under regulation 6 of this Annex is issued for the
first time. This survey shall be such as to ensure that the equipment,
systems, fittings, arrangements and material fully comply with the
applicable requirements of chapter 3;

2 A renewal survey at intervals specified by the Administration, but
not exceeding five years, except where regulation 9.2, 9.5, 9.6 or
9.7 of this Annex is applicable. The renewal survey shall be such
as to ensure that the equipment, systems, fittings, arrangements
and material fully comply with applicable requirements of chapter 3;

.3 An intermediate survey within three months before or after the
second anniversary date or within three months before or after the
third anniversary date of the certificate which shall take the place of
one of the annual surveys specified in paragraph 1.4 of this
regulation. The intermediate survey shall be such as to ensure that
the equipment and arrangements fully comply with the applicable
requirements of chapter 3 and are in good working order. Such
intermediate surveys shall be endorsed on the IAPP
Certificate issued under regulation 6 or 7 of this Annex;
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4 An annual survey within three months before or after each
anniversary date of the certificate, including a general inspection of
the equipment, systems, fittings, arrangements and material
referred to in paragraph 1.1 of this regulation to ensure that they
have been maintained in accordance with paragraph 5 of this
regulation and that they remain satisfactory for the service for which
the ship is intended. Such annual surveys shall be endorsed on the
IAPP Certificate issued under regulation 6 or 7 of this Annex; and

.5 An additional survey either general or partial, according to the
circumstances, shall be made whenever any important repairs or
renewals are made as prescribed in paragraph 5 of this regulation
or after a repair resulting from investigations prescribed in
paragraph 6 of this regulation. The survey shall be such as to
ensure that the necessary repairs or renewals have been effectively
made, that the material and workmanship of such repairs or
renewals are in all respects satisfactory and that the ship complies
in all respects with the requirements of chapter 3."

4 Paragraph 2 is amended as follows:

"2 In the case of ships of less than 400 gross tonnage, the Administration may
establish appropriate measures in order to ensure that the applicable provisions of
chapter 3 are complied with."

5 A new paragraph 4 is added after existing paragraph 3 as follows:

"4 Ships to which chapter 4 applies shall also be subject to the surveys specified
below, taking into account Guidelines adopted by the Organization®:

.1 An initial survey before a new ship is put in service and before the
International Energy Efficiency Certificate is issued. The survey
shall verify that the ship's attained EEDI is in accordance with the
requirements in chapter 4, and that the SEEMP required by
regulation 22 is on board;

.2 A general or partial survey, according to the circumstances, after a major
conversion of a ship to which this regulation applies. The survey
shall ensure that the attained EEDI is recalculated as necessary and
meets the requirement of regulation 21, with the reduction factor
applicable to the ship type and size of the converted ship in the
phase corresponding to the date of contract or keel laying or delivery
determined for the original ship in accordance with regulation 2.23;

.3 In cases where the major conversion of a new or existing ship is so extensive that the ship
is regarded by the Administration as a newly constructed ship, the Administration shall
determine the necessity of an initial survey on attained EEDI. Such a survey, if determined
necessary, shall ensure that the attained EEDI is calculated and

Refer to Guidelines on Survey and Certification of the Energy Efficiency Design Index.
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meets the requirement of regulation 21, with the reduction factor applicable
corresponding to the ship type and size of the converted ship at the
date of the contract of the conversion, or in the absence of a
contract, the commencement date of the conversion. The survey
shall also verify that the SEEMP required by regulation 22 is on
board; and

.4 For existing ships, the verification of the requirement to have a SEEMP on
board according to regulation 22 shall take place at the first
intermediate or renewal survey identified in paragraph 1 of this
regulation, whichever is the first, on or after 1 January 2013."

7 Paragraph 4 is renumbered paragraph 5.
8 Paragraph 5 is renumbered paragraph 6.
Regulation 6

Issue or endorsement of a Certificate

9

10

11

12

The heading is amended as follows:

"Issue or endorsement of Certificates"

The following sub-heading is added at the beginning of the regulation:

"International Air Pollution Prevention Certificate"

Paragraph 2 is amended as follows:

"2 A ship constructed before the date Annex VI enters into force for that particular
ship's Administration, shall be issued with an International Air Pollution Prevention
Certificate in accordance with paragraph 1 of this regulation no later than the first
scheduled dry-docking after the date of such entry into force, but in no case later than
three years after this date."

The following is added at the end of the regulation:

"International Energy Efficiency Certificate

4 An International Energy Efficiency Certificate for the ship shall be issued after a
survey in accordance with the provisions of regulation 5.4 to any ship of 400 gross

tonnage and above before that ship may engage in voyages to ports or offshore
terminals under the jurisdiction of other Parties.
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4 The certificate shall be issued or endorsed either by the Administration or any
organization duly authorized by it'. In every case, the Administration assumes full
responsibility for the certificate."”

Regulation 7

Issue of a Certificate by another Party

13 Paragraph 1 is amended as follows:
"1 A Party may, at the request of the Administration, cause a ship to be surveyed and,
if satisfied that the applicable provisions of this Annex are complied with, shall issue
or authorize the issuance of an International Air Pollution
Prevention Certificate or an International Energy Efficiency Certificate to the ship,
and where appropriate, endorse or authorize the endorsement of such certificates on
the ship, in accordance with this Annex."

14 Paragraph 4 is amended as follows:
"4 No International Air Pollution Prevention Certificate or International Energy
Efficiency Certificate shall be issued to a ship which is entitled to fly the flag of a State
which is not a Party."

Regulation 8

Form of Certificate

15

16

17

The heading is amended as follows:
"Form of Certificates"

The following subheading is added, and the existing regulation is renumbered as
paragraph 1:

"International Air Pollution Prevention Certificate"
The following new paragraph 2 is added at the end of the regulation:

"International Energy Efficiency Certificate

2 The International Energy Efficiency Certificate shall be drawn up in a form corresponding to
the model given in appendix VIII to this Annex and shall be at least

1 Refer to the Guidelines for the authorization of organizations acting on behalf of the Administration, adopted by
the Organization by resolution A.739(18), as may be amended by the Organization, and the Specifications on the
survey and certification functions of recognized organizations acting on behalf of the Administration, adopted by
the Organization by resolution A.789(19), as may be amended by the Organization.
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in English, French or Spanish. If an official language of the issuing Party is also used,
this shall prevail in case of a dispute or discrepancy."

Regulation 9

Duration and Validity of Certificate

18

19

20

The heading is amended as follows:

"Duration and Validity of Certificates"

The following subheading is added at the beginning of the regulation:
"International Air Pollution Prevention Certificate”

The following is added at the end of the regulation:

"International Energy Efficiency Certificate

10 The International Energy Efficiency Certificate shall be valid throughout the life
of the ship subject to the provisions of paragraph 11 below.

11  An International Energy Efficiency Certificate issued under this Annex shall
cease to be valid in any of the following cases:

A if the ship is withdrawn from service or if a new certificate is issued
following major conversion of the ship; or

2 upon transfer of the ship to the flag of another State. A new
certificate shall only be issued when the Government issuing the
new certificate is fully satisfied that the ship is in compliance with
the requirements of chapter 4. In the case of a transfer between
Parties, if requested within three months after the transfer has taken
place, the Government of the Party whose flag the ship was formerly
entitted to fly shall, as soon as possible, transmit to the
Administration copies of the certificate carried by the ship before the
transfer and, if available, copies of the relevant survey reports."

Regulation 10

Port State Control on Operational Requirements

21

A new paragraph 5 is added at the end of the regulation as follows:

"5 In relation to chapter 4, any port State inspection shall be limited to verifying, when
appropriate, that there is a valid International Energy Efficiency Certificate on board,
in accordance with article 5 of the Convention."

A new chapter 4 is added at the end of the Annex as
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21

A new chapter 4 is added at the end of the Annex as follows:

"CHAPTER 4

REGULATIONS ON ENERGY EFFICIENCY FOR SHIPS

Regulation 19

Application

1

This chapter shall apply to all ships of 400 gross tonnage and above.
The provisions of this chapter shall not apply to:

.1 ships solely engaged in voyages within waters subject to the sovereignty
or jurisdiction of the State the flag of which the ship is entitled to fly.
However, each Party should ensure, by the adoption of appropriate
measures, that such ships are constructed and act in a manner
consistent with chapter 4, so far as is reasonable and practicable.

Regulation 20 and regulation 21 shall not apply to ships which have diesel-
electric propulsion, turbine propulsion or hybrid propulsion systems.

Notwithstanding the provisions of paragraph 1 of this regulation, the
Administration may waive the requirement for a ship of 400 gross tonnage
and above from complying with regulation 20 and regulation 21.

The provision of paragraph 4 of this regulation shall not apply to ships of 400
gross tonnage and above:

A for which the building contract is placed on or after 1 January 2017;
or

2 in the absence of a building contract, the keel of which is laid or
which is at a similar stage of construction on or after 1 July 2017; or

.3 the delivery of which is on or after 1 July 2019; or

A4 in cases of a major conversion of a new or existing ship, as defined
in regulation 2.24, on or after 1 January 2017, and in which
regulation 5.4.2 and regulation 5.4.3 of chapter 2 apply.

The Administration of a Party to the present Convention which allows
application of paragraph 4, or suspends, withdraws or declines the
application of that paragraph, to a ship entitled to fly its flag shall forthwith
communicate to the Organization for circulation to the Parties to the present
Protocol particulars thereof, for their information.
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Regulation 20

Attained Energy Efficiency Design Index (Attained EEDI)

1 The attained EEDI shall be calculated for:
A each new ship;
2 each new ship which has undergone a major conversion; and
.3 each new or existing ship which has undergone a major conversion,

that is so extensive that the ship is regarded by the Administration
as a newly constructed ship

which falls into one or more of the categories in regulations 2.25 to 2.35. The attained
EEDI shall be specific to each ship and shall indicate the estimated performance of
the ship in terms of energy efficiency, and be accompanied by the EEDI technical file
that contains the information necessary for the calculation of the attained EEDI and
that shows the process of calculation. The attained EEDI shall be verified, based on
the EEDI technical file, either by the Administration or by any organization® duly
authorized by it.

2 The attained EEDI shall be calculated taking into account guidelines?
developed by the Organization.

Regulation 21

Required EEDI

1 For each:
A new ship;
2 new ship which has undergone a major conversion; and
3 new or existing ship which has undergone a major conversion that

is so extensive that the ship is regarded by the Administration as a
newly constructed ship

which falls into one of the categories defined in regulation 2.25 to 2.31 and to which
this chapter is applicable, the attained EEDI shall be as follows:

Attained EEDI = Required EEDI = (1-X/100) x Reference line value

1 Refer to the Guidelines for the authorization of organizations acting on behalf of the Administration, adopted by
the Organization by resolution A.739(18), as may be amended by the Organization, and the Specifications on the
survey and certification functions of recognized organizations acting on behalf of the Administration, adopted by
the Organization by resolution A.789(19), as may be amended by the Organization.

2 Guidelines on the method of calculation of the Energy Efficiency Design Index for new ships.
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where X is the reduction factor specified in Table 1 for the required EEDI compared
to the EEDI Reference line.

1 For each new and existing ship that has undergone a major conversion which
is so extensive that the ship is regarded by the Administration as a newly
constructed ship, the attained EEDI shall be calculated and meet the
requirement of paragraph 21.1 with the reduction factor applicable
corresponding to the ship type and size of the converted ship at the date of
the contract of the conversion, or in the absence of a contract, the
commencement date of the conversion.

Table 1. Reduction factors (in percentage) for the EEDI relative to the EEDI
Reference line

Phase 0 Phase 1 Phase 2 Phase 3
Ship Type Size 1Jan 2013 —|1 Jan 2015 —|1 Jan 2020 —| 1 Jan 2025
31 Dec 2014 | 31 Dec 2019 | 31 Dec 2024 | and onwards
20,000 DWT 0 10 20 30
. and above
Bulk carrier 10.000
20,000 DWT n/a 0-10 0-20 0-30
10,000 DWT 0 10 20 30
. and above
Gas carrier 2 000 —
10,000 DWT n/a 0-10 0-20 0-30
20,000 DWT 0 10 20 30
and above
Tanker 4.000
' - _10* _9* _20*
20,000 DWT n/a 0-10 0-20 0-30
. 15,000 DWT 0 10 20 30
Container and above
Shlp 10,000 - * * *
15,000 DWT n/a 0-10 0-20 0-30
Phase 0 Phase 1 Phase 2 Phase 3
Ship Type Size 1Jan 2013 —|1 Jan 2015 —|1 Jan 2020 —| 1 Jan 2025
31 Dec 2014 | 31 Dec 2019 | 31 Dec 2024 | and onwards
15,000 DWT 0 10 15 30
General and above
Cargo ships 3,000 — . . .
15,000 DWT n/a 0-10 0-15 0-30
. 5,000 DWT 0 10 15 30
Refrigerated | _and above
cargo carrier 3,000 — . . A
5.000 DWT n/a 0-10 0-15 0-30
Combmaﬂon 20,000 DWT 0 10 20 30
carrier and above
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4,000 -

20,000 DWT n/a 0-10 0-20 0-30

* Reduction factor to be linearly interpolated between the two values dependent upon
vessel size. The lower value of the reduction factor is to be applied to the
smaller ship size.

n/a means that no required EEDI applies.

3 The Reference line values shall be calculated as follows:
Reference line value = a xb ©
where a, b and c are the parameters given in Table 2.

Table 2. Parameters for determination of reference values for the different ship

types

Ship type defined in regulation 2 a b c
2.25 Bulk carrier 961.79 DWT of the ship 0.477
2.26 Gas carrier 1120.00 | DWT of the ship 0.456
2.27 Tanker 1218.80 | DWT of the ship 0.488
2.28 Container ship 174.22 DWT of the ship 0.201
2.29 General cargo ship 107.48 DWT of the ship 0.216
2.30 Refrigerated cargo carrier 227.01 DWT of the ship 0.244
2.31 Combination carrier 1219.00 | DWT of the ship 0.488

4 If the design of a ship allows it to fall into more than one of the above ship

type definitions, the required EEDI for the ship shall be the most stringent
(the lowest) required EEDI.

5 For each ship to which this regulation applies, the installed propulsion power
shall not be less than the propulsion power needed to maintain the
manoeuvrability of the ship under adverse conditions as defined in the
guidelines to be developed by the Organization.

6 At the beginning of Phase 1 and at the midpoint of Phase 2, the
Organization shall review the status of technological developments and, if proven
necessary, amend the time periods, the EEDI reference line parameters for relevant
ship types and reduction rates set out in this regulation.

Regulation 22

Ship Energy Efficiency Management Plan (SEEMP)
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1 Each ship shall keep on board a ship specific Ship Energy Efficiency
Management Plan (SEEMP). This may form part of the ship's Safety Management
System (SMS).

2 The SEEMP shall be developed taking into account guidelines adopted by the
Organization.

Regulation 23

Promotion of technical co-operation and transfer of technology relating to the
improvement of energy efficiency of ships

1 Administrations shall, in co-operation with the Organization and other
international bodies, promote and provide, as appropriate, support directly or through
the Organization to States, especially developing States, that request technical
assistance.

2 The Administration of a Party shall co-operate actively with other Parties,
subject to its national laws, regulations and policies, to promote the development and
transfer of technology and exchange of information to States which request technical
assistance, particularly developing States, in respect of the implementation of
measures to fulfil the requirements of chapter 4 of this annex, in particular regulations
19.4t0 19.6."

A new appendix VIII is added at the end of the Annex as follows:

"APPENDIX VIII

Form of International Energy Efficiency (IEE) Certificate

INTERNATIONAL ENERGY EFFICIENCY CERTIFICATE

Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.203(62),
to amend the International Convention for the Prevention of Pollution by Ships, 1973, as
modified by the Protocol of 1978 related thereto (hereinafter referred to as "the Convention")
under the authority of the Government of:

(Full designation of the competent person or organization authorized
under the provisions of the Convention) Particulars of ship?

NN E= T L0 ) ] o 1 PSR
DIStINCLIVE NUMDET OF [EILEIS .. .iieeeiiee ettt e e e e e e e e e et e e e s e aaba e e e s eebbaaa s eebanns

1

Alternatively, the particulars of the ship may be placed horizontally in boxes.
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THIS IS TO CERTIFY:

1 That the ship has been surveyed in accordance with regulation 5.4 of Annex VI of the
Convention; and

2 That the survey shows that the ship complies with the applicable requirements in
regulation 20, regulation 21 and regulation 22.

Completion date of survey on which this Certificate is based: ............cccccvveeeee.n. (dd/mm/yyyy)

(£ = o - SRR
(Place of issue of certificate)

(AA/MIMIYYYY) . s e e e e e
(Date of issue) (Signature of duly authorized

official issuing the certificate)

(Seal or stamp of the authority, as appropriate)

Supplement to the International Energy Efficiency Certificate (IEE Certificate)

RECORD OF CONSTRUCTION RELATING TO ENERGY EFFICIENCY

Notes:

1
This Record shall be permanently attached to the IEE Certificate. The IEE Certificate
shall be available on board the ship at all times.

2

The Record shall be at least in English, French or Spanish. If an official language of
the issuing Party is also used, this shall prevail in case of a dispute or discrepancy.

1 In accordance with IMO ship identification number scheme, adopted by the Organization by resolution A.600(15).

[111]



Entries in boxes shall be made by inserting either: a cross (x) for the answers "yes"
and "applicable"; or a dash (-) for the answers "no" and "not applicable", as
appropriate.

Unless otherwise stated, regulations mentioned in this Record refer to regulations in
4 Annex VI of the Convention, and resolutions or circulars refer to those adopted by the
International Maritime Organization.

1 Particulars of ship

I\ T 4 1= 0 = o o SRR RSR

1.2 1Y L@ 2N 01U 03] o= PP
1.3 Date Of BUIldING CONITACT .....coiiiiiiiiiiiiiiie et
1.4 L] 0 1T 30 0] 1] 1 = o P
15 [D]=T= 10 VY =T o] | TP PP PRSPPI
1.6 LY L1 =] 111 R
2 Propulsion system

2.1 DieSel PropulSION ..ot e e e e e e e s O

2.2 Diesel-electric PropulSIiON ..........cooo it O
2.3 TUDINE PrOPUISION ..cooiiiiiiiiie it O
2.4 HyDIid PropulSion .........cooi i O
2.5 Propulsion system other than any of the above ...........ccccovvii i, O

Insert ship type in accordance with definitions specified in regulation 2. Ships falling into more than one of the
ship types defined in regulation 2 should be considered as being the ship type with the most stringent (the
lowest) required EEDI. If ship does not fall into the ship types defined in regulation 2, insert "Ship other
than any of the ship type defined in regulation 2".

3 Attained Energy Efficiency Design Index (EEDI)

3.1 The Attained EEDI in accordance with regulation 20.1 is calculated based on the
information contained in the EEDI technical file which also shows the process of
calculating the Attained EEDI. ... ....ccooiiiiiiiiee e O
The Attained EEDI is: ................. grams-COz/tonne-mile

3.2 The Attained EEDI is not calculated as:
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3.2.1 the ship is exempt under regulation 20.1 as it is not a new ship as defined in regulation
2 S SOOI O

3.2.2  the type of propulsion system is exempt in accordance with regulation 19.3 .... ...... O

3.2.3 the requirement of regulation 20 is waived by the ship's Administration in accordance with

regulation 19.4 ... O
3.2.4 the type of ship is exempt in accordance with regulation 20.1 .............c.ccoeeevvvinnen. O
4 Required EEDI
4.1 Required EEDI is: ................. grams-COz/tonne-mile

4.2 The required EEDI is not applicable as:

4.2.1 the ship is exempt under regulation 21.1 as it is not a new ship as defined in regulation
2 PP PR PPR |

4.2.2 the type of propulsion system is exempt in accordance with regulation 19.3 .... ..... O

4.2.3 the requirement of regulation 21 is waived by the ship's Administration in accordance with
regulation 19.4 ... O

4.2.4  the type of ship is exempt in accordance with regulation 21.1 .... .......ccoooeeieennenn. O

4.2.5 the ship's capacity is below the minimum capacity threshold in Table 1 of regulation 21.2

5 Ship Energy Efficiency Management Plan

5.1 The ship is provided with a Ship Energy Efficiency Management Plan (SEEMP) in
compliance with regulation 22 ... O

6 EEDI technical file

6.1 The IEE Certificate is accompanied by the EEDI technical file in compliance with regulation

2 O
6.2 The EEDI technical file identification/verification NUMDEr .........ccoovveieeiiiiiieeeeeeeeeeennn,
6.3 The EEDI technical file verification date ............ccoooviiiiiiiiiiiie e

THIS IS TO CERTIFY that this Record is correct in all respects.

LETYUT=To = |
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(Place of issue of the Record)

(o Lo Th 01007072772/ SRR
(Date of issue) (Signature of duly authorized

official issuing the Record)

(Seal or stamp of the authority, as appropriate)"

*k%k
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