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Iepiinyn

O Aebvig Navtimoakog Opyoaviopog, elonyaye tv évvola TG eE0KovOUNoNg eVEPYELNG
ota mhota. [Tapabétel TpoOTOVG EEOIKOVOUNONG EVEPYELOG, TA TIGTOTOUTIKA TOV TPENEL VAL
éxel 10 mAoio , AALG Kot T EMTPETOUEVA OpLoL EKTOUTAOV pOTTeV. Eniong petald dAimv
emPariel mv thpnon Xyediov Evepyelaxng Aayeipiong (SEEMP).

To Lloyd’s Register w¢ popéag motonoinong tpoteivel uETpa yio Ty 6®oTH EVOPUOVIOT|
LE TOVLG KOVOVICUOVS OV 0pOopovV GE JLAPOPES Katnyopies, Om®G otV Ta\HTNTU TOV
mAoiov, otV PEATIGTONOINGT TNG dlaElPLoNg TOV TAOIOL G EMIMEDO TAELOTOTNTOG UEYPL
Kol otV PEATIOTOTOINGY] TOV UNYOVIKOV HEPOV OAAL KOl TNV EKMOIOELON TOV
TANPOUATOV GTNV EVEPYELOKT] OlaXEiploT).

21006 NG TOPOVGOS TTVUYKNG EPYaciag givol va mTePypopodlV GUVOTTIKA KOVOTOUES
TeXVOAOYieC €E0IKOVOUNOTG EVEPYELOG GTO TAOTO KOl TTO GLYKEKPIUEVO GTOV TOUEN TNG
BeAtiotomoinong tv unyavikov pepov kot eEomMopod tov  mAoiov. Emiomg
napovctdletal To puOUoTIKO TANIGIO €VTOG TOV OMOIOV ANUIOLPYOVVTOL Ol VEEG OVTEC
teyvoloyieg kor ovopatifovtal to mPoyplppate oL APOopPoLV TNV  €£0IKOVOUNON

EVEPYELOG OTA TAOTCL.



Abstract

The International Maritime Organization introduced the term of energy conservation in
ships. It gives guidelines in energy conservation, the necessary certifications that a ship
must have as well as the allowable emission limits. In addition it enforces ship
compliance with SEEMP. Lloyd’s Register Marine provides marine classification
services ensuring that internationally recognized safety and environmental standards are
maintained at every stage of a ship's life. These categories are for example ship’s
velocity, improvement of mechanical parts and ship equipment and sea man training in
energy management.

The aim of the present work is to report in brief and analyze (the most important) energy
conservation innovative technologies of improvement of mechanical parts and ship
equipment.

Finally, a presentation is made of the regulating frame that these new technologies are
created and it briefly describes the programs concerning with the ship energy

conservation.



Ewayoy

270 KATOQAL TOV KOUPOV, UI0G TOYKOGUIOTOUEVNG OlKOVOoUiag, He TNV TeQvoLoYio va
OVOTTTUOOETOL UE TAMYYLOOES puBUovg Kot TtV gvukoAio vo yopoktnpilel mALov TIC
TEPIOCOTEPEG GLVOAAAYEC, UETOPOPES, OokOpo TNV kabnuepvotnta, t0 Oéua g
e€oKoVOUNONG EVEPYELNG E£XEL AMACYOANOEL WLITEPA TIG OLOIKNGELS, KOl EYXEL KOWVWOVIKES
dwotdoelg mopd KateEoyny mePParloviiké Onwg ot mepioadtepol Bewpovv. H vovtidia
amd TNV amopy” TG OMOTEAEL YN TAOVTOL, KOl Y10 TOVG AOYOVS avTovg €ival ToAAOL
eKelVOL IOV €MEVOLGOV GTOV TOUEN OLTO TPOKELEVOL Vo avENGOVY Ta kEPOM Tove. Tlapd
™V ToAVYpov Vmapén TG HECO GTOVS OLMVEG, Ol TEPPAALOVTIKEC GUVETELEG OO TN
Aertovpyio TG, ONAAOT TOLG TAGEG TV TAOL®MV, LOVAYO TIS TEAELTAIES OEKOETIEG £XOVV
apyioel vo yivovtor avtikeilevo €pevvog TV aplOd®V Ol0IKNGEMY KOl OPYUVIGUOV.
Eivar kovd amodektd 6t v GUYKPIoEL e TO VITOAOUTO LEGO LETOPOPAS EIval TO AyOTEPO

pPLTOYHVO, KOl TO TEPLGGOTEPO ACPUAES.

INa va kivnBel éva mholo, Ommwc Ol Tow meTpeAaiokivTa péEca, ypelaletor evépyela,
onradn metpéharo. H kavon tov metpedaiov ekméumel KAmMoleg ovoieg 610 meptBdalov,
Myotepo PAaPepéc amd ekelveg mOV EKTEUTOVV O1 EMIYEIES EYKOTAGTAGES KLPIWG EMEWN
o KOOGHO TOV TAOI®V dwAMlovion pe TPOSPIAESTEP TPOG TO TEPIPAALOV TPOidvTa
TETPEAAIOD, KOl OUTEG OlOEOVTOL OTNV OTUOGPOIPA TPOKOADVTAS pHOAvvorn. [ v
OVTILETMTIGT TOL POVOUEVOD UEYPL TOPA VINPYAV LOVO ot Aeydpeveg Tleproyéc EAéyyov
Exmopunev Emission Controlled Areas (ECA) mov agopovcav kdmoto Apdvia, adid Kot
peyoAvtepeg Bordooieg meployés, omov emParietanr oto mAoia va Kaive GAAov €idovg
koo, O Awebvig Navtihakdc Opyaviouds International Maritime Organization
(IMO), petd amd xpdvieg peréteg slonyaye TG Evvola TG £E0IKOVOUNGCNG EVEPYELNS GTO
mhoila oto moapdpmmua VI g Aebvovg XvuPdcewg mepl I[Ipoiyewg Pumdvoemg g
Odroococag and ta [Thoia (MARPOL 73/78) 6mov agopd oe Kavoviopotg yuo v
[TpoAnyn Pomavong tov Aépa and ta IThoio. Exel mapabéter tpoémovg e€otkovounong
evépyelag amd T TAOLO, TO TMIGTOTOMTIKA OV TPEMEL VO £XEL TO TAO10, OAAG Kol To
EMUTPENTA OPLOL EKTOUTDV, YeEVIKE, Kol oTig meproyés EAEyyov Exmoundv. Extog avtdv
emPdAirer otovg [TAoloktTEG, Kot TOVG Alayelplotég TV mAoiwv v Tpnorn Zxediov

Evepyeiaxng Awayeipiong Ship Energy Efficiency Management Plan (SEEMP), to Agiktn



Amddoong Evepyeslaxov Xyedwaopod Energy Efficiency Design Index (EEDI ), kot téhog
10 Agiktn Evepyeloknc Asrtovpyiog Energy Efficiency Operational Indicator (EEOI).

To Lloyd’s Register mg popéag motomoinong o kateEoyny vauTiMokEg dpactnptoTnTeg,
Exel eKOMOEL 00MNYIEG TPOKEIUEVOL Y10, T COOTN EVAPUOVIOT TOV TAOI®V LE TOVG VEOLG
Kovoviopove. Zopemva pe toug Lloyd’s n e&owcovounon evépyelog ota mAoio pmopei va
emrevyfel TOWKINOTPOTT®OC, &ved M €vBvuvn Yoo TV KOTAAANAN  €QOPUOYn TOV
TPOTEWVOUEVOV EVOAMOKTIKOV €lval ap@otepofapnc Katoveunuévn toco otov ITioiapyo
Kol T0 TANPOUAE Tov, 660 kot ot Alayepiotpla gtarpio. Ot Aoelg mov mpoPdiiet
aeopovV 1060 oTn Agttovpyios TOvg TAOIOV, OGO KOl GTNV KOTOOKELN, OAAG KOl GE

eEmtepucotc mapdayovres. ITo cuykexpipéva péTpa mov Tpoteivovtat apopovv:

2mv taydmra Ttov TAoiov
21 Bertictomoinom g dayeipiong Tov TAoiov o€ eminedo TAELGTHTNTOG
21 BEATIOTN amdO0oN TNG YAGTPOS Kot TNG TPOTEANS TOV TAOTIOV

21 PeATIoTONOINGN TOV UNYAVIKOV LEPADV KL TOV EE0TAIGHOD TOV TAOIOV

o > w0 N e

>t Pértiot dwyeipton tov @optiov VO TV €vvoln TG POPTMOONG TOV GTO
apTapLa, TIG 0EEAUEVES KOl TO KOTAGTPMUA

6. X yevikn emaypOTVNGT TOV AVOPAOTIVOL TOPAYOVTO LE TNV £VVOLL TNG CMGTNG
YPNONG TOV YOPWOV &VOOHTNONG, TNV EKTAIOELON TOV TANPOUATOV OCTINV

EVEPYELOKT| OlOXEIPLON.

Xy mapovoa epyacio Oo avolvbodv ta pétpa mov Bpickovior oty 4" kotnyopia,
onAadn O,tt oyeTileTor e TNV UNYOVOAOYIKY] KATAGTOGT TOL TAOIOV, Kol TOV EE0MAMGHO
TOU KOl TG aVLTA Kol 1) Agrrovpyio. TOvg Umopovv va cLUPBGAAOLY otV KoADTEP
EVEPYEWKY Olaxelptomn, oAAG Kol otnv €E0IKOVOUNOT EVEPYEWNG. AVTE apOpovLV GTNV
KOpLOL pnyovy, ot PonOnTikéc unyoaveg Tov TAoimv, 0ALL Kol 6TOV DTOAOITO EEOTAICUO
Omwg 0 AEPnTag Tov MAOIOL, KOl TG AVTA UTOPOLV Vo AEITOLPYOLV HE TN PEATIO
EVEPYELOKT] YXPNOTM, TN OLVOTOTNTA OVAKINONG TNG OMOPOAAOUEVNG EVEPYEWNG Kot
LETOTPOTNG TG 6€ GAAOL €ldovg evépyela. ExTdc g pnyovorloyikig mpooiyyions, ta
KOG TTOL YPNOLUOTOLEL Eva TAOTO UTOpOovV Vo GLUPAALOVY GTN AyOTEPT] POTTALVOT) TOL

aépa. Me v €lc0d0 ToV PLGIKOD 0EPIOL MG KAVGIUO GTN VOUTIAMO Ol SLVATOTNTESG Yo



VYNAN EVEPYELOKT] 0TOO0CT EIVOIL IKOVOTOMTIKAE OPKETES, OUMG KON avTipeTomilovtol
pe apgiporio amd tovg ITAotoktnTeg Kot ToVg AlayelploTtég Kupimg Ady®m Tov GHVTOUOV
¥pOvVoL oL Ppickovial otV ayopd, OAAG €meldn TPoUMOOETOVY Kol HETACKEVES GTOL

TAoiaL.



KE®AAAIO 1 SEEMP- ZXyéow Awyeipiong Evepysroxig
Eniooong IAhoiov

Ta mhoio cav Kivovpeveg etoupieg oV LETAPEPOLY POPTIO O TO €va Apdvi o€ dAlo,
éva. N TEPLOGOTEPO, OVOAOYO, LE TIC OOMYieg TV €KAGTOTE VOLAMTOV, TANV GAA®V
dwkvdvvevovy T pomavorn tov Bordooiov mEPPAALOVTOS, GOV OTOTEAEGUO TMOV
OpPACTNPLOTATOV TOVG, EVM TO. TEAgLTAln ¥pOVIa €yovv peretnBel ol aéplot pHmol mov
EKTTEUTOVV, Kot TO eminedo poOAvvoNg ¢ atpndseapas. H Bardooia petapopd Bewpeitan
N Aydtepo pumoydvo, ETA0YN HECOV LETAPOPAS EV CLYKPIGEL e TOL VITOAOITO HECH, IO’
OA’ ot o1 cvvEmeleg TS, umopet va amoPolv Tpaykés Kot eEapetikd KootoBopeg. Ot
pOTTOL TOV EKTEUTOVTOL OO EVa TAOIO Kol KOVOVES Y10 TNV TPOANYN TNG HOAVVGNG TOL
aépa and ta mhoia opyavdvovtar kato arnd to mapdaptmue VI e MARPOL 73/78,
AeBvotc Zopupaong yuo v mpoinyn g Baddooiog pomavens and to mhoio kabmg Kot
amo TG amoPicelg Twv cvvedpldcemv g Emrpomnng [epifaiiovtog (MEPC?) tov IMO
uéoo oto Ypovia mov Eekvoov and to 2008 pe v 58" kot cvveyiCovv pe mv 60", v
62", v 63", Tnv 64" ko TPocPAT®E pe TNV 66" dmov Ko £eTAlETon 1| ETUAKLYGT TOV
YXPOVIKOU TePBPIOn TPOKEUEVOL Yl TNV TANPT CLUUOPPMOGCT) TOV TAOLOKTNTOV Kol
JEPOTOV pHe TOLG kKavoviopovg tov Ilapaptipatog VI g MARPOL 73/78 mov
oyetilovron pe T1g ekmounég Oeiov péypt to 2025. To Eyyepidio Awnyeipiong Evepyslakng
Enidoong tov [Thoiov (SEEM P2) TEPLEYETOL GTOV KOVOVIGUO 22 TOV TOPAPTHHOTOS KO
eykpidnke 10 2011 and tov IMO, €yet kataotel vroypemTikd 6¢ and to 2013. O Baocwkdg
okomdg Tov Eyyepidiov eivan m Pektiotomoinom g evepyslokng anddoong tov mAoiov
péocw g Aettovpyiog Tov mAoiov gite avTd aPOPA TO UNXAVOAOYIKO £EO0TAGUO, €lTe
GAAEG TTPOKTIKEG, EITE TN YPNON CLYKEKPIUEVOV KOVGIHL®V, AYOTEPO PLTOYOVAV, LE TNV
evBappouvon g dayepiotplag. Avtd mpocapuoletal avaroyo e To €100G TOL TAOIOVL,
oAAG kol TG mAOeg mov mpaypatomolel. Edv éva mholo kwveiton xvpimg evidg tov
TEPLOYDV EAEYYOV EKTOUTMV O TPEMEL VAL EYEL SUPOPETIKES TPAKTIKES TOL AKOAOVOEL
an’ 6t éva mAolo mov mpoceyyilel AyOTEPO aVGTNPA o€ Kavoviouovg Atudvia. Mo va

emrevyfel KaAdTEPN EvEPYELOKT] ATOJOCT), O KOOGS VOLG avaryvepilel TNV avaykodtnto

! Marine Environment Protection Committee
2 Ship Energy Efficiency Management Plan



Yo TV Kotaviilmon Mydtepov kavoipwv. And v 1/1/2013 6ia to thoia dveo tov 400
KOp®V vIoypeovvTOL Vo ekdidovy Eva Atebvég ITiotomomtikd Evépyetog (IEECg) amo TV
ekdotote Znpaio Nnoloynong, site and Eykexpiuévo Opyaviopd 0nmg npoPAénetot amd
TOVG KOVOVIGLOVS TOV TTopapTHHaTos. To eyyepidto autd mpoopiletot £xel GLYKEKPLUEVO
OKEAETO oa PAoM, Kol avaAoyd TIC avaykeg NG Kabe etaipiog, mpocapuoletal, doTE va
amodidel To UEYIOTOL OLUVATH, KOl VO EAQYIOTOMOLEL TO TOGOGTO POTAVONG 1TNG

ATULOGPALPOG.

Meto&d dAlwv. To eyyepidto avtd meprhapPdvel HETpa Kol EVEPYELES TPOKELUEVOL V1o

VYN EVEPYELOKT ATOS0OCT) TOV GLVOWILOVTOL GTO TOPAKATO:

e Evépyeleg 100 TANPOUATOS, TO OTOI0 EUTEPLEYEL TNV OVAAOYN EKTOIOEVOT), KO

YVOGT] TOL TPOGMOTIKOV KOt TNG €TONpiag, vOHVES KO TPUKTIKES

e  Oonyieg y tov €Aeyy0 TOV EKTOUTAOV Kot 6TOY00€TNMOoM, Kabdc xor Tnv

gloaymyn tov Agiktn Agttovpyiag Evepystoxkng Amddoong (EEOI4)

e Tnv PeAtictonoinon g evepyslokng amdooons pEc®m G Pertictomoinon tov
ta&diov

e  Métpa mov oyetiCovtan pe TN YASTPO KOl TO GUGTNULATO TPOWGONG

e Métpa mov apopoHV GTO UNYOVOLOYIKO EEOTAIGUO TOL TAOTIOL

e YtV koAdtepn dvvatn dlayeipion Tov Poptiov

e Ymv koAOtepn dSuvatn JSwyeiplon TV TNYOV  EVEPYEWS OTOVS YMDPOLG

evowaitnong

AAa péTpa, OTTMG apiceg pe odnyiec, OPUES TOpaKOAOVONGNC, 0ONYO EVEPYELDY Kot

Ao pétpo  avddoyo pe T  ovaykeg ¢ kdBe  etarpiog,  mhoiov.

® International Energy Efficient Certificate)
* Energy Efficiency Operational Indicator



KE®AAAIO 2 Mnyovoroyikog ECoriionog

H avénon tov oy tov aéplov pdmwv, 1 eTPoA] KOVOVICUAOV Ylo TV TPOANYM
TePPOALOVTIKNG LOALVONG, M avAYKN HEI®ONG TOV TIU®V CGTOLEIMV TOV KOVGIU®YV,
WG OMOTELEG O TNG AELITOVPYING TV TAOI®V, BPickel TOGO TOLG TAOLOKTNTEG OGO Ko
TOVG KOTOOKEVAGTEG OTNV ovalNTNon AVGE®V TPOKEUEVOL Yo T GUUUOPPMOT| LE
TOVG KOVOVIGHOVG. MeTa&l TV eVOALOKTIKOV Y10 TAOEG TEPIGGATEPO TPACIVOVGS LE
MYOTEPO OIKOAOYIKO OAMOTOMM®MUO, £IVOL KOU 1 OVOKOTOUGKELT] TOL HNYOVOAOYIKOD
eEomMopod tov mAoiov. H moapaywyn mAeKTpiKng evépyslog o€ éva mAOLO givon
peifovog onupaociag yo v kivinon tov, 0AAGL Kot 1 16Y0¢ 7OV TOPdyovv Ot
nAektpoyevvnpleg Ba mpémel va givol TETOL MGTE VO KOAVTTEL TIS OVAYKEG TOV
mlolov vy mniektpwkn evépyew. Ta mhola  ovvnBiletar vo  éxovv  dvo
NAEKTPOYEVVITPLESG Yot AOYOLG acpoieiag. Extog amd Tig kipieg unyovég, vmdpyouvv
Kol to Pondntikd unyovnuoto Omov mEPAAUBAVOVTOL UNYOVILOTO OCQOAEiNG,
TPOMCEMV, YEPICUOV, KOl QopTiov, Kol eivor oamapoaitnTa yoo T Asttovpyio. TOL
nmhoiov. o v eokovounon evépyetag €xovv mpotabel ddpopeg ADGEIS, OT®S N
NAEKTPIK TPO®OT, Ol KOWYEAEG KOVLGIU®V, TEYVOAOYIEC OVAKINGONG  TNG
amoPaAAOUEVN G eVEPYELNG, I LPPIOIKN Topaywyn evéPYEwc, M AMlmovon pe aépa, 1
dwyeipion TV vypdv. ATO TIC TO OMUOPIAEIS €lval 01 KLYEAEG KOWGIU®V Kot 1
NAKETPOTPOM®GT), EVO KoL 01 VITOAOUTEG PBpickovv gpaployn ota TAoio 6€ pKPOTEPO
Babuod. Xtic mapaypdeovg mov akoAovBovv mEpLypdovTol 600 amd TG TEXVOLOYiES
avtéc. Oa mpémer va onuelwbel OtL o1 TEYVOAOYiEC OaVTEC €lvol YVOOTEG OTN
Blounyavia, dev elyav péxpt tpa xpnoporombel omn vavtidia. e Ka0e mepintwon n
EMAOYN NG KatdAAMAng teyvoroyiag Oa mpémer va ocvvovdletor pe A eg
TOPAUETPOVG OTTMOG N NALKIA TOV TAoioV, 1) TEPLOYY TAEVOTG TOV, OAAG Kot TO KOGTOG

™G €MEVOLOTG.



2. 1 Koyélreg Kavoipov-Fuel Cells

O xuyédec Kavoipov Bempovvion amd T PAcIKEG EMAOYEC TPOKEYEVOL Y10 EVEPYELOKN
amodoon mov oyetiCovrat pe v KHpla unyovn tov mhoiov. H Asttovpyia toug Bacileton
OTN UETATPOTN TNG YNLUKNG EVEPYELNG TOV KOVGILOL Kol TOV 0EEWOMTIKOL G€ NAEKTPIGHO
Y®Pig T ddikacio pecoAdPnong g Kavong, 1N omoia Kot KotavaAmvel evépyela.  H
TEYVIKN OLTH €yyvatol vynAn Oepuiky] amddoon Kot 1 €QOpUOY NG Hmopel va
OVTIKOTAGTNGEL EMOPKAOS TIC £MG TOPO YPNCLLOTOLOVUEVEG UNYAVEG ECOTEPIKNG KADONG.
Ta amotelobpeva uépn Hog KOYEANG KAVGIHOL €ival 0 NAEKTPOAVTNG, TO NAEKTPOSIOV

K050V, Kol TO NAEKTPOO10 OVOSOVL.
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Iyqra 1 Apy Asrrovpyiog Koyéing Kaveipov

[Mepinmtkd, O0mmG eaivetar 6to oynuo, M Asttovpyio Tov Koyelov Paciletor otnv
0&eldmon Tov KAVGiov KATA TV Gvodo, VOPOYOVO, Kol TNV OVAY®OYN TOL 0EEWMTIKOV
péocov kotd Vv kdBodo, o&uydvo. Oa mpémel vo tovichel 6Tl 0 MAEKTPOADTNG ™G

TEPLYPAPEL Kol TO OYNUO €ivon aymydg 1Oviev, emtpénet oOnAadn v OlEAEvon TOV
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WOVIOV, Kol Oyl TOV NAEKTPOVIOV KaB®G G QLTI TNV TEPITTOON 1 EPOUPUOYN oVTN O Oa
Aertovpyohoe AOY® NG OEAELONG TOV MAEKTPOVIOV amd TO £0mMTEPIKO KOKAmuo. H
SaTaén vt TaPAyEL NAEKTPIKNY EVEPYELX, Kot BEpUOTNTA KO 6TO EUTOPIKE TAOl pmopel
va  ypnowormomBel eite ocav  evallokTikd Kavowo, &lte  yoo  wpoOWOo™N, TNV

NAETKTPOTPOMOT).

Ot Kuyéreg KOLGIUOV TAEOVEKTOUV EVOVTL GAA®V GUOTNUATOV TOPUYMYNG EVEPYELNG
KaBmg €yovv VYNAO TOCOCTO AmAOOoNC, HE TNV €vvol OTL 1 HETOTPOTN YMUIKNG
evépYELOG 0€ NAEKTPIKT Yivetan katevBeiov. EmmAéov, etvat vynid a&lomiotes, kabmg dev
amoteAobvTal amd aveEdptnTa PéPN, aALA avtietonilovtal 6o GHVOAO, YEYOVOS TOL TIG
KaO10TA KOl OIKOVOHIKG 0peSTEG AOY® TOL YaUNAOD KOGTOVS cuvtipnong. To yeyovog
TOV GLVOAOL HLOG EYKATAGTOONG KVYEADV KAVGILOL onuoivel Aydtepovg Kpadasovg,
Kot yapmAdtepa enimeda BopvPov, KabdS T pova Kivovpevo pépn eivar ot avtiieg, ot
UETACYNUOTIOTEG Kat GAAa fonOnTikd Tov Spmg VITAPYOVY OE KAOE EVEPYEINKO GUGTNLLA.
‘Eva. A0 onpovtikd mieovEKTnua, Kol mopdAinio mpdPfAnpa mov avrtipetomilovv ot
gtapiec, lvarl n yOPOTOEIKN EMYEPNGLOKT] OOUN EVOG GLGTILATOS KUWEADY KOVGILLOV.
Ta Logistics mov mpénel va OVIWETOTIGOVV TPOKEWWEVOD Y10, TNV EYKOTACTAGT] TOL
OLOTAUOTOG. AVTO OTAVTATAL ETITVYMG, KOUONDS 01 KVWEAEG KOWGIHOL cav aveEapTnTeg
povadeg umopovv va. tomofetnfodv 6to dtaBEcIo XDpo, Y®PIc LETATPOTES. XTO EMIMESO
EKTOUTNG POTTOV GTNV OTULOCOPA, TO GUGTHLOTO OVTA glval To AlydteEpO pumoydva eV
avtiféoel pe dAAa mopaywyns evépyslag. BéBata, avtd givar avdroyo Kot Tov KOVGipov
OV YPNOUWOTOLEITAL. XTNV TEPIMTM®OT 7OV TO KAVGIHO €ival TO LVOPOYOVO, TO TEAIKO
TPOIOV OV EKTEUTETON €V VOPATHOL, Kot ovTicToya £xovpe Kot 010&gidto Tov dvBpaxa,
avdAoyo HE TOV TPOTO TOPAYMYNS TOL VLOPOYOVOL, EVA Ol eKTOUTEG dto&ewdiov Tov
almtov givar oyeddv avimapkteg AOY®m NG YOUNANG Bepuokpaciog Tov mepBAriovtog

TOV GLOTNLLOTOG,.

2T0 UEIOVEKTNLOTO TOV KLYEADY KOUGIHOL ovoayvopilovpe 10 DYNAO KOGTOG T®V
KOYEADV, TO OTTOL0 1oYVEL Y1oL OAOVG TOVG TOTOVE KLYEADY, AGYETA OO TOV TOTO KVWYEANG
KOVGiHov, T0 ¥povo oeéung (ong v cuykpioel e o LEYPL TOPO YPTCLLOTOLOVUEVOL
EVEPYELOKA GLOTNUATO, N TOPAYOYN TOV KOLGIHOL, 1 omoio eivoar Arydtepm, OU®G

VIApPYoLY OPOPES EMAOYEC TOPAYOYNS VOPOYOVOL, &ite pe mMAekTpOAvOT, E&ite
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Blodoyikn, gite pe avopOpP®GT vOpoYovavOpaK®V, Kol EMOUEVAOS VITEPYOLV TEPIBmPLO
BeAtimong g Tapaywyng avaroyo LE TNV EVOALAKTIKY] TOV ¥PNCLUOTOlEiTOL KAOE POopda.
TéAog 01 KLYELEC KOVGIU®V CLUYKEVTIPOVOLV GYETIKA YounAn 1oy0. H mopaxkdtom gikova
TEPLYPAPEL TO YEVIKO SLAYPOLLO TOPOYMDYNS NAEKTPIKNG EVEPYELNG LE KOWEAES KOVGIHOV

o€ éva mholo.

b C g
— | d— - i
c | == —t- >
a _£|>t d—— e f
a. Kuyéhn musi,u:(mel cell) eAEyyov

b. Zvctotyia pratepiev

c. Metatponeag TP/EZP

d. Metatponéac ZP/EP

e. IIpoaocTti)plog KvijThpog
f. Ehlxa

g. Poptia TP

i. ®optia EP

Iyqpa 2 Avgypappa Hapayoyis Hiektpikig Evépyelog o IThoio pe Kvyéres Kaveipov

Ta tehevtaio ypdvia ot €pguveg Yoo T voumnynorn miolov pe Koyéleg KOwcoipnmy €xet
OTOGYOANGEL TOVG KOTAOKELOGTES, 10waitepa otnv Apepikn|, v Evponn kot v
larovia, Kot o1 TpoPAéyelg detyvouv avénomn g {tnong yia t€totov €idovg mhoia péypt

70 2020.
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2.2 Avaxktnon Anofairopevic Evépyerog

Yg amdvtnorn TeV omolTNoE®V Yo, €E0IKOVOUNGT E€VEPYEWNG Kol HIKPOTEPO TOGOGTA
EKTOUTTAOV  POT®V, TO GLGTNUOTO OVOKTNONG TNG OTOPAALOUEVNG EVEPYELNS ®C
amoTéAecpa TNG Asrtovpyiog Tov mAoiov, OmOTEAOVV Hio KoavoTopo Avor). Tlepiinmrikd
oUTA, TOPAYOLV MAEKTPIKY EVEPYEWL UE TN OEGUEVLON NG Oepuikng eVEPYEWNG TV
EKTEUTOUEVOV POTTOV KOl LETATPOTNG TNG G€ NAEKTPIKY. Me TN Asttovpyia TG KOPLog
UNYOVNG €YOVUE OTMAEIEG OO TO KOLCOEPLO KOl TO KEVIPIKO oOoTNUO Yoéng.
Ovclootikd 1 avdktnon ¢ amoPaAlopevng evépyelag sivor 1 dwodikacio Katd v
omoia M BepuoOTNTO TOL AMOPPINTETOL TNV ATUOGPALPO, ETOVOKTATOL Kot aSlomoteiton
Eavd. Zvothiuoata TETolov €100vg pmopel va givol avaktnom evéPYEg Omd UN(aVES
E0MTEPIKNG KOVOMNG, OTPOPIAOCLUTIESTEG, GUGTNUO VEPOD OTHOV, XPNON OPYOVIKOD
PEVGTOD GOV HECO OVAKTINGONG EVEPYELNG, KATO TN OdpKelo TG dtodikaciog avThig ot
Bepurokpaocieg eivor moAD younAés kot 10 opyavikd ototyeio avtikadiotd 1o vepd ooV
koKho. Ta ovotfipata avtd eivar yvootd ko oo ovotiuato ORC®. Tta Oetikd g
HeBdS0L  GLYKATOAEYOVTOL 1) TOPAY®YY] MAEKTPIKNAG EVEPYEWS OE TOAD  YOUNAES
Oepuoxpaocieg, 10 YouNAd KOGTOG €yKOTAOTOONG, M TOPOy®YN MEYIANG 1oyvog omd
oTEPEN KOG, KOOGS Kot 0 Babuog amdooons mov etavel povo péxpt 17%. O kdkAog
Rankine &yet epguvnfei ta televtaio ypovia kobmg pe v kodon Popdalog Exovue
TOPUY®YN NAEKTPIKNG evépyelng. H ewdva mopaxkdto meptypdeel cOGTNUO AVAKTNONG

OepuoTTOG A0 UNY OV ECOTEPIKNG KAVGEWG,.

(ISP RSTS TTRITS

OPYEVIIKG oo

Oeppnd

STpOiiiog

GAhono
avobopuoavTng

MEPG AP DEN G g CEVTAACE

CLTLOIEOUN TS

SUPLTURKV I TG

—{H LN

Yyqpo 3 Xvotnpo Avaktnong Oegppémrag omré6 MEK

® Organic Rankine Cycle
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KE®AAAIO 3 Kavowpa

To k6oT0g TV Kawoipwy, pall pe ekeivo Tov TAnpoudtov, cuvndilel va tpopAnuotilet
TOVC TAOLOKTNTEG KOl TOVS OLOYEIPIOTEG TV TAOIOV, PUOIKE OVOAOYO KOL LE TOV TOTO
EKUETAAAEVOTNG, VADA®MONG TOL TAOI0L. MEYPL TMPO 01 HOVES OAyOPEVCELS Y1 TO €100G
KOVGIHOV 7oV Kaiel To TAOL0, APOPOVCOV GUYKEKPUYEVEG TEPLOYES, TIS AEYOUEVEG
TEPLOYEG EAEYYOL TV PUTOV, €VTOG TV ONOolMV To TAOI VTOYPEOVVIAV VO
YPNOUOTO0VV GAAOV €100VG KaGHO, AydTtepo pvmoydvo. Me Tic Ttedevtaieg eEgliéelg
oTOV TOUEN TNG TEPPUAAOVTIKNG Stoyeiplong TV TAOI®V Kol TOVG VEOLS KAVOVIGHOVS
and tov IMO, 6nwg avtég £xovv emkvpwbet, ko tebel og 10D, To TAoia TpoodevTIKA, Oa
TPEMEL VAL YPNOCLLOTOOVV AYOTEPO PLTOYOVO KOVUGLUN GE UEYOAVTEPES TEPLOYES, KO
peAlovtikd avtd Bo woyvel KabBohlkd, o OAn Tic BoAdooieg mAevoueg meployxés. Ta
Mybtepo pvmoydva KOG, EuvonTo ival Twg KooTilovv TEPIGGOTEPO, KOl ETOUEVMS TO
NnoM avénuévo k66Togc TV TETPEANi®V apuPAOVETOL TOPATAVE. e AmTAVINGT OVTOV Kol
TPOKELUEVOD 01 ETAUPIES VAL AVTILETOTIGOVY TOGO TOVG AVGTNPOTEPOVS KAVOVIGLOVGS, OGO
Kol TO OadaAMOES TPOPANLLOL TOV KOGTOVS TMV KOVGIL®V, GTPEPOVTOL 6TV avalnTnon
OLPOPETIK®VY, EVUAMOKTIKOV KOVGIU®V, TPOCPIAESTEPOV TPog TO TEPPEAALOV, Ko
owovokd mo mpoott®wv. To HFO egivaw to mo ovvnbeg €idog kavoipov mwov
ypnowonotel to 80% tov movromopwv mAoiwv, TO omoio Ouw¢ &ivar VYNAO o€
neplekTikoOTTa Oiov. To T0600To avtd voroyiletor va pewmbel To endpeva ypovia, Kot
®G €K TOVTOV VO, YPNGLULOTOI0VVTAL GAAOV €100V KAVGIUO, TEPICCOTEPO EEEVYEVIGUEVAL.
SOUPova Le TOLG KOvVOVIGHoVG, To 2015 to mAoio mov ekteAoOV TAOES, N E10EPYOVTOL
EVTOG TMV TEPOYDV EAEYYOL TOV EKTOUTAOV, Kol OV gival e£omAMopéEVA e TAVVTINPIOES,
VIOYPEOVVTOL VO YPTCLULOTOOVV TETO0V €100V¢ Koo, Omov 1 cuykévipwon oe Belo
va @tavel 1o 0,1%. Xe maykoouio eninedo, péypt 1o 2020, ite 1o 2025, avaroya tote o
elval to ypovikd meplBdplo mov teMkd Oa d0bel amd tov IMO, vroloyileton mwg M
Mon vy HFO 0a exkeiyel, Kabhg 10 emttpentd mocootd Ogion Yoo To KOVOUN TOV
mhoiov Ba sivon 0,5% oe Oleg Tic mhevoipueg Bohdoaoieg meployés. EmmAéov to €1dog avtd
TOV KOWGipov mpoopiletan kate€oynv yw ta mAoia, evd dAla mo e&gvyeviopuéva €ion

KOLGIH®OV £X0VV GALO LEYOADTEPO OLYOPACTIKO KOWVO.
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H téon mpog avaljtnon GAA®V HLOPO®OV EVEPYELNG, TPOCPILEGTEP®V TPOG TO TEPIPAAAOV,
EYeL OMOVPYNGEL TNV OVAYKN YO LETOATPOTN TOV VTOPYOVI®V KOLCIU®V, &ite N
onuovpyia véwv popeav. H gupeia ypnon tov HFO and to mhoia, £xel mAéov peiwbdet,
Kol ovopEVETaL va @Bivel TeplocdTEPO GTNV ATOLY TOV VEOV Kavoviopmv. To Bopl
netpédato 1 palovt, Onwg ovopdaletol, eivarl mpoldv KAUGUATIKNG AmdsTAENG TOV apyoV
neTperaion, mEPEYEL HEYAAEG TOocOTNTEG Ogiov, LYNAG 1EMOEG Kol TLKVOTNTO, Kol 1|
dlpopomoincn Tov He To GAAL LIOAEIPPATO OTOOTAENG £YKEITOL GTNV TEPLEKTIKOTNTA
Tov o¢ Bglo. Xe amdvinon TV Kopov, To SwMoThplo. gpevvoLy peBddOVE, Kot
EVOALOKTIKEG Y100 TN KOTAAANAN cOvOeoT TV vOpoyovavOpdKkwV, TOV TPOTO aTdGTUENC,
Kol Ol ®PIoHoD TMV GLOTATIK®OV MGTE va apayBodv, véa mo eevyeviopéva kadoia,
ta omoia Ba glvorl Ko KaTtAAANAQ Yy TIg unyxavég tov mAoiov. Ta amotedécpato TV
EVEPYEIDV EPEPAV TNV Ayopd KOG YOUNANG TeplekTikOtTTog o€ Oglo, ta Aeyoueva
LSFO®, ta omoia eivon to LSHFO ; MGO’, MDO®, Ta KOOGULOL YOLUNANG TEPLEKTIKOTITOG
oe BOelo elvar omotedéopoata pifewv mpoidvtewv meTpeAaiov youniov oe  Beiov,
KuAvdpéhatov, gas oil, kot dAlov younAng meplektikdtrag og Belo cLOTATIKOV ATd
dAAeg TYEC. Oa pémetl va onpelwbel g 1000 N TO1dTNTA, OGO KOl 1| TUKVOTNTA QVTOV
0V €idovg Tov meTperaiov, givarl yoauniotepn amd ekeivng tov palovrt, yivovior dpmg

TPOoTABEIEG Y1 TNV PEATIGN TOVG.

® Low Sulphur Fuel Oil
" Marine Gas Oil
8 Marine Diesel Oil
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Mepicéc amd TIg emAOYEC Yol EVOAAOKTIKEG HOPQEG KOVLGIHL®MY &lvar m ypnomn Tov
vypomomuévov  oepiov, Kot To  Prokavowwa, T0  vypagpro  LPG, mn ypnon
VOPOYOVAVOPAK®OV, TO TVPNVIKA Kavoa, 1 LeBavoln. Tapoakdtw meprypdpovtal Kamola

amd aUTd, M XPNOTM TOLG, KOl 1 SLVATOTNTA TOLG VO YPNCUYLOTOLOVVTOL MG EVOALUKTIKG

Owner Survey (All Ship Types) - Mitigating Emission Regulations

B LNG-fuelled engine Dual-fuel B Scrubbers EMGO -

™
(8, ]

L]
[=]

e
on

MNo. of respondents
—
=

[, ]

Short-term Medium-term Long-term No intention Don't know

KOOGIo.  Xg £€pguvo mov mpayuatomombnke omd tov oiko Lloyd’s, ot oyetiky
EPMTNOT TOV TAOWOKTNTOV TPOKEWEVOD YOl TNV OVTILETMONTICT] TOV KOUVOVIGUMV OV

aQopovV TG eKToUTEG TOL Belov, 0 TapakdT® mivakag dsiyvel To amoteAéopata.

Yynpe 4 Emloyég Xpiong Koveipov-Epgova Lloyds

Onwg eaivetot Kt amd TO SLAYPALO, TO UEYOADTEPO TOGOGTO Ppioketal vo EMAEYEL T
Mon tov MGO 6o vavtilokd kavcipo, oe Bpoyvmpdbespo opilovta, Kot 1 ETA0YN TOV
LNG povo paxpompdfeopo aivetol va eivol TepIocOTEPO TPUYUATOTOU O, EVO Evat
apketol ekeivol mov Ba mpoTynoovy TN Ao ToL SUTAOD KOLGIHoL, KOOMG Kol TV
TANVTUPIO®V MG VOTOTN ETAOYN Yo To. TAoia mov Ba mopapeivovv TN ¥pHon Tov
palovt. Oleg ol emAOYEG €YOVV TAEOVEKTNLOTO KOl HELOVEKTNUOTO, KOl TPETEL VoL
MeBodv vdyn ki GAAeG TapApETpOl OT®MG M MAKio Tov TAolov, Ol TEPLOYES TOL

TPOYUATOTOLEL TAOES, KOO KOL 1] ATOS0GT OO i ETEVOLOT LETAGKELNG TOV TAOTOV.
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3.1 LNG

To vypormomuévo puokd aépro, Liquefied Natural Gas, avikel ota vypomomuéva aépia,
Kot mepAapPavel otoyeion 1660 amd T VYPE TOL ELGKOV aepPiov, OGO KL amd To
vypomompéva aépta Tov mETpeAaiov. Iotopikd, ol TpdTES TPOoSTADELES Y10 TNV EIGAYMYN
tov ot Prounyaviac Kot gumopion TOv ypovoloyovvtal micw oto 1964 dmov ywvoTav
petopopd omd v Alyepio o XdaPpn ¢ lNoAliag. Zto KOplo. cvoTATIKG TOL
vypomompévov aepiov givar To peBdvio, yoo avtd Kot 0 BPacudg TOL TPOYHOTOTOLEITOL
otoug — 160 C.. To LNG eivor doopo kot Gypmpo, €ved TPOKEWEVOL Yo TNV
gUTOpELLLOTOTTOINGT TOV, YpetdleTar avtd va eivar eAedBepo GTEPEDY HOAVCUATIKOV
0VCIMV, OTMG EVOIGEWV Bgiov, emOEvc TPOSPIAEGTEPO TTPOG TO TEPPEALOY. XNV VYPY
HOpPON TOV &VTOmILOVIOL GUYKEVIPMGOELS MEVTOVIOV Kol LOpoyovavOpdkwv, Tov ovTd
eCadeipovtal, AOy® TOL YOUNAOD onueiov Ppacpod tov vypomomuévov oepiov. H
TOPUYMYN TOV VYPOTOUUEVOD PUGIKOV aEPion yiveTal amAd pe YOEN OOV O TOPAYWYOS
duvatal vo emMAEEEL aVAPESH GE OAQPOPES EMAOYEG WYOENG, OT®G VYPOTOinong Twv
aVayK®OV olyuns, Kot vypomoinong g Pdong ¢dptwong. H amobrkevon tov sivan
ONUOVTIKO KOUUATL 6TV OAN gumopia Tov, KOOMOS AOy® TG GUOoNG Tov, £ival Kovo va
dwppacel T1g deapevég dmov Ppioketar, Kol EMOUEVOS VO VIAPEEL SLOPPOT. ZTIG
de€apevéc amobnkevong vdpyet kivovvog aceoreiog and TO GYNUOTIGUO VEQPEAMDUOTOG
aTU®V TOV TO omoio umopel vo avagleyel, kol va mpokaiécel éxkpnén. Ta mAoio mov
LETOPEPOVV VYPOTOMUEVO OEPLO, £XOVV OEEQUEVEG OE GYTLO GOAIPOG KOATOUOKEVOGUEVEG
and oTcdAl ,ElTE TPICUOTIKEG DOTE KOTE TN OLUPKEW TOV TAOL Vo ekpnodeviletar m
mBavotnto Kivovvov. Kabe defapevn elvar aveaptnn, ko otnpiletor oe omnpiypota,
EVD VTAPYEL LOVAOGOT LE AOPAVES 0EPLO ALMTO TO OTOT0 Kot EAEYYETOL TOKTIKA Y10, TOAVY|
dwppon. To vypomompévo aéplo, ANV TOV TEPPAALOVIIKOV TOL TPOSIOYPAPDV,
mAeovektel kKo o€ eminedo kO6oTovg. Eivar moAdol ekeivol mov éxovv yapaktnpicel 1o
VYPOTOMUEVO 0EPLO MG TO KOVGLLO TOL UEALOVTOG, KOl OKOLO TEPIGGOTEPOL EKELVOL TOV
€YoV OTEVCEL VO EMEVOVGOVV GTI| VOLTNYNOY TAOIOV HETAPOPAS TOV GOPTIOV ovTOD.
v EALGSa, epevvatal | mepintmon vo petatpanet o emParnydg 6tOA0G MOTE TO TAOTNL

Vo YPNOUOTOI0VV VYPOTOMUEVO 0EPL0 MG Kovoo. Xtnv Apepikny and 1o 2015, 10
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EMTPENOEVO TOG00TO o€ Bgio yuo Ta mhoia de Ba Eemepva 1o 0,1% ce Ola T Apdvia.
To LNG Bpioketor axdpo og Tpdpo eninedo tOGO 6T YPNOT TOL O KOOSO, OGO Kot
oa @optio, ONAadn otn petopopd tov. EmmAéov, oe cuyKpilon pe o GAAO VOUTIAMOKE
Kavowa, dgv eivor owbéoipuo mopd HoOvVo Ge oplopéva AUAVIC TETPEAEVONG, OTMG

QOIVETOL KL OTTO TNV EIKOVO, TOPOUKAT®.

® Bunker location
@® LNG Terminal location

Tyqpra 5 Enpeio Hoinong LNG ko Awpéveg Metpéhevong

2y ewova o1 KOKKIVEG Tedeieg dglyvouv ta onueio mov givor dtabéoipo vypomompévo
aéplo, Kou ot UmAe TeAeleg TA oMpelo mTOL TPAYUATOTOLOVVTOL TETPEAEVOELS. Ot
TAOIOKTNTES Y10 TNV OPa PAETOVY UE CGKEMTIKIGUO TN EVUALOKTIKY TOL VYPOTOUUEVOL
aepiov oo VOUTIALOKO KOOGIHO, KOOMG OgV LITAPYOLV KON VTOSOUES, OVTE givarl evph e
YPNON MGTE VAL EYOLV L0 GOAPIKY] EIKOVA amoteAesudtov ypriong tov. To LNG eivan
€0PAEKTO KOO0, Kot 1) dloeiplon Tov gaiveTol va amacyoAel TOLG TAOIOKTITEG KUPIMG
Aoy® ™¢ avemapkovg exkmaidgvong. To ddypappa Tapakdtom delyvel Eva TUmIKO dTKTVLO

TAO10V OV YPNGUYLOTOLEL TO VYPOTOINUEVO OEPLO GOV KUPLO KOVGILO TV UNYAVAV TOL.
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_ Compressor
{ - Fuelgas NBOG Elun_ker
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HFO

HFO LNG
TANK TANK

Prime movers .
Fuel gas supply system Fuel containment

Xyqpna 6 Aiktvo IThoiov ypiiong LNG

To npdTO TAoio mov ypnowwomotel to LNG cav xavoyo eivar to MT Argonon, éva
SeEaUEVOTAOLO HETOPOPAS yNUIK®V, unkovg 110 pétpov kot 6.100 dwt 6mov éxet
duvatdmto vo mpaypatoromost 1o tatior Potepvrop-Baciheio yopic va ypelactel

KOOGULOL.
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3.2 MgOavorn

H peBoavoln, yvoot) kot o¢ peBulxn aAkodin, elval £va e0QAEKTO TTNTIKO 0£PLO GE
Oepurokpocio. dOUOTION HE YOPOKTNPIOTIK OGUN. ZVLVOVIATOL OTHV ATUOCOOLPO Kot
OAANAETIOPA e TOV a€pa KOl TNV MALOKY €VEPYELD Kol OEEOMVETOL GE O10EEIO10 TOV
avOpaxa kot vepd. H ypnion g cav eVOALOKTIKO VOUTIAOKO KOOGHo £yl pedetndel ta
TeEAELTALO YPOVIO. OE OVTIKATAGTAGT TV 0pLKT®V Kowoipmy . H Stena Line, wo etoipio
mov emyepel oty emPotnyd vovtiMa pe Phon g to ['kétepmopyk g Zovndiog,
YPNOUOTOIEL TEWPAUATIKA GE VAL GKAPOG TNG LEBOVOAN LE OKOTO VAL LETACKEVAGEL EVTOG
0V 2014 10 Tp®TO EMPOTNYO NS £TGL OOTE VO AEITOVPYEL AMOKAEIGTIKG pe HeBaVOAN.
AVOLOYT OVTILETOTION Y10 TO TPOIOV AVTO EPYETAL OO TOV EMKEPAANG TOV VANPECLOV
avdivong metperaiov, FOBAS®, tov Lloyd’s Douglas Raitt, o omoiog gaiveton va
evioyvel v amoymn Ott M peBavoAn umopel 1KavOmomTIKG VO OVTIKOTOGTGEL T
VOUTIAMOKG KOOGLO, OPVOVTOS TAVTOYPOVO £VOL UNOEVIKO OPVNTIKO OTOTOAMO GTO
neptPaAlov, apol dev mepiéyetl kaBorov Belo. H maykdoma katavaioon givorl mocotikd
010 GO €vavtl TG TOPAY®YNG, TO OMOio TNV KAveEL vo givar apketd @Onvnh, Ady®
VIEPTPOCPOPAC. XYETIKA HE TIG LWOOOWUES mOL ypeldlovial, ovtég eivon Aydtepo
KooTOPOpEG EVvavTl €KElVOV Y1 VYPOTOMUEVO 0EPLO, KO EMOUEVAOS TEPIGGOTEPO
EAKVOTIKEG Yo €MEVOLOT. ZTa BeTikd ™G HeBOVOANG UTOPOVUE VO aVOyVOPIGOVUE TO
YOUNAO NG KOGTOC, TO TEPPAALOVTIKO TNG AMOTEAECUO GE GYEOT UE AN VOUTIALOKA
KOG, TNV guypnotio TG WWHTEPO OTIS TEPLOYEG EAEYYOV TMV EKTOUT®OV OTOL
emPaireTon n oAloyn XPNONG KOLGIHOV €VIOS TOV TMEPLOYDOV OAAL KOl €VIOC TAOV
Muévov. Xta apvnTiKd TG cLYKATOAEYOVTOL KUPIMG 01 VITOJOUES, KOl Ol EYKOTUCTACELS
VTOJOYNG OTO SLAPOPO. CTLEIN EPOJAGHOV KOLGIH®V, Kabdg kot 1 dayeiplon g, cav
e0PAEKTO TTPOTOV, aAAG Kot 1 whavotTa InAnmpiaons. Kavdveg yia m petagopd g
&yovv ekd0Bel amd Tov IMO ko Bpiokovian otoug khdicee IBCY Code, IGCH Code, evid

N amodoyn TG yw ypnomn ot vautdia, emPefordveror kot ond T ovuPacn g

° Fuel Oil Bunker Analysis and Advisory Service
1% International Code for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk
! International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk
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SOLASY 610 KEPAAOLO 1-2%. H EPEVVNTIKY OLAdM TNG CEESAY, pe Baon ™ Aavia
wyvpileton wwg 1 pebavorn 0Oa eivor m mo wEPPAAAOVTIKE KOl EVEPYELOKA
OTOTEAECUOATIKY] KOl OTOd0TIKY AVOT TPOKEWEVOD Yol TNV Kivnomn, Oyl Loévo 6tov Topéa
™G VOuTIAMoG, aALd kot og GAla péoa. Ot unyavég dumAng Kavong ivar 1on oty ayopd
Kol umopovv va ypnoiporombovy Kot va amodnkedcovy pebovoin. H Evponaikn Evoon
o€ ocuvepyosio Le S1APOPOVS VOVTIAINKOVG QPOPEIC EYEL YPMUATOSOTNGEL METHAPU®™
épyo, 10 omoio ko e&etdlel v mepimTmon ypnong ¢ pebavoAng oo VouTiAoko
kavowo. Ot eikdveg mopakdto, TEPLYPAPOLV TO diKTLO og &va TAoio Tov dvvnTikd Oa
xpnopomolel pebavoin cov kavoipo, Kot Ty degapevi peBavoing tomobetnuévn endve

070 KoTdoTpmpe tov TAoiov Udine, evog oynuataywyod mov ypnoipomotel pebavorn.

TOP DISCHARGE DNSO (= AIR
VENT TO BUNKERING LINE) e
YO7_ TOP DISCHARGE DNSO

V02 HICH VELOCITY VAVE DNSO | [ (= BUNKERING LINE)

MANUD ¢ 500 mm | | [/
e N N N
PRESSURE SWITCH Vo \ ! Ao
LS02 LEVEL SWITCH —— I =
- 7
LID3 MAGNETIC LEVEL GAUGE '@f‘l“s L ;‘
| ‘%; :
SAVE ALL ENCLOSURE | | ! ‘
WITH GAS SENSCR 2 HOLES ON OPPOSITE \
SEE DET A SII'-ESE! TO BREAK "w'HP-'-‘HCﬁ ‘ F— —J FEED/RETURN LINES
=" - /
EMERGENCY STOP S"«-“;:.:_ | ‘ ﬂ “; /.»A’r"
i |

e ]
EX STEEL—CONNECTION BOX | /, -
, LA 4 \
PIPES TO BE CLAMPED, \  SAVE ALL ENCLOSURE
'\‘ WITH GAS SENSOR
\ SEE DET A

Tyqpa 7 Aggopevi Mebavoing

12 3afe of Life at Sea

3 SOLAS 11-2 Part B Reg. 4.2.1.1 except as otherwise permitted by this paragraph no oil fuel with a
flashpoint less than 60 C shall be used;

Reg. 4.2.1.4 in cargo ships the use of fuel having a lower flashpoint than otherwise specified in paragraph
2.1, for example crude oil, may be permitted provided that such fuel is not stored in a machinery space and
subject to the approval by the Administration of the complete installation.

1 Coherent Energy and Environmental System Analysis

15 Methanol Auxiliary Power Unit
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Yypoe 8 MV Udine-Ag&apeviy MeBavoing

O mivaokog meptypdoet To KuPLOTEPO EVOAAAKTIKG KOVGIUA, T GVGTACGT TOVG, TOV TPOTO
TOPOYWYNS TOVG, KOl KATOL GYOALL TPOG YVMGT TOV OVOYVAGTY).

Yypoe 9 Evarlhaktikoi Tomor Kaveipov-UCLL/LIoyds Register
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KE®AAAIO 4 Nnoyvopoveg

H 6éom tov vioyvouovev, 6mtmg copPaivel oe Kabe tepintmon vEmV KOVoVIGUOV, elval
ovpPovievTikn pe TV Evvola OTL €kO100VV 00MNYIEG TPOG TOLG TAOLOKTNTEG KO TOLG
JLYEPIOTES TOV TAOIWV TPOKEIUEVOL Y10 TN GOGT CLUUOPPMOGCT] GTOVG KOVOVIGHOVG,.
Koatd yevikn oporoyia 0dec ot Khdoels, Basilovtar otig 0dnyieg tov IMO yuo tnv ékdoon
TOV OIKOV TOVG 0ONYU®V, OOV €KEL O1POPOTOIOVVTAL OVAAOY WE TIC TPOTAGELS TTOL
TaPAOETOVY TPOG GTOVG TAOIOKTNTES Kol Tovg dlayeiptotéc. O Bureau Veritas oe ot
apopd To UNYevoroYIKO eEOTAMGHO Yo TNV aENOT NG EVEPYELNKNG OTOOOONS, TPOTEIVEL
TN TOPAUETPOTOINGCT] TOV GLGTNHUOTOG TPOWGONG Yo AYOTEPT] KATOVIAMGT] KAVGIH®V, TNV
amokonn tov turbocharger, ywo mhoia pe peydieg kOpleg punyavég mov £xovv cuVNHB®G
neplocdTEPO. TOL €vOc  turbocharger, kot v glcoyoyn g évvolog TG HETAPANTAG
TEPLOYNG TNG TOLPUTIVAG, VTA™ | énov N TEePLOYN OvAAOoYa HE TO QOPTIO, TPOOSEVTIKA
LEYOAMVEL WEYPL T UNYXOVN] VO TETVYEL TO KOVOVIKG EMimeda MCRY. O Lloyd’s
npoteivovv 1 PBeAtioTonoinon g KOpilag kot Bondntikng punyovng, kabog Kot pedddovg
avéktmong g yopévng Beppomrtac, evod 0 DNV, mopaméuner omn owyeipion g
NAEKTPIKNG evéPyeLag oM pe avaroyeg dwadikacies. O Kopedrtikog KR kot o lanmvikdg
vnoyvopovag NKClass coppetéyouvv og apketd pguvnTikd Tpoypappoto yio Ty €0peon
KOWVOTOUI®MV TTov B0 LELOVOVY TO VOVTIALOKO amoTOmtope oto mepiPdiiov. H Aebvig
"Evoon Nnoyvoudévev (IACS™) pe v M59 gykvxMo avaeépetat 6T TPoVTOBECELS Yo
N YPNON HUNYOVAOV SUTANG KOVOMG, aPOD 1 EVOALOKTIKN OLTH 1GYLPOTOIEITOL EVAVTL
exeivng tov LNG cav 1o uévo kavoo, 1 tn ypnomn tov minvrupidov. H metonoinon
mov moapéyetor amd T KAdoelg kol emkvpdvel €va TAOI0 Kol TNV ovTicTOyM
mlolokTnTpla gival to motomomtikd Evepyesiaxng Awyeipiong, fdoet Tov npotvmov 1ISO
50001, n ewoaymyn Tov omoiov mpaypotonomdnke 1o 2011 and to Aebvny Opyovioud
Tvnomoinonc. Ta mpdTa eEAANVIKA TAOL0 OV MioToTOoMONKaY e To Tpdtumo 1ISO 50001
avikovv otnv Arcadia Shipmanagement Co, n omoia miotomoteitan and 1o NopPnyikod

vnoyvopova DNV kot mapatifetor evosiktikd to avtictoryo &yypago.

18 \/ariable Turbine Area
17 Maximum Continuous Revolution
18 |nternational Association of Classification Societies
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DNV

DNV BUSINESS ASSURANCE

MANAGEMENT SYSTEM CERTIFICATE

Certificate No. 120881-2012-AE-NOR-DNY

This is 10 certify that the Managemeni System of

Arcadia Shipmanagement Co Ltd

8, Dragatsuniou Street, GR-10559 Athens, Greeee

feand*

Juas been found to conform te the Managemenr System §i
ISO 50001:2011

This Centificate is valid for the fofloming produet or service ranges:

Shore-based management of oil-tankers

itiad Cortfoanion dave Plon ol e
2012.08.14 2 Hevik, 2012.(8.14
for tv Acerealitad Lar
Phos Cenificare is willd wanl DET NORSKE VERITAS
2014,05.22 CERTIHCATION AS, NORWAY
The cond A vowt pverfivmund ander M ‘d, 7 (’ / W
-WN‘n.\um of ,((}M , |S
F. Healy [ dewRSald Brembo
) | |
Leod Awdiver

\) Mosagonnr Regpuernnting

Lack of fulfilonent of crsditanes 25 set cut o e Cortificatine Apoernesl muy sender this Cenifivone invifid

AU e U N Y O s LR T s AN Vs |, D21 Bone, Noem o TEL 87 6T57 001 94 h A4
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KE®AAAIO 5 PuOuotiko IThaicro

H avaykn v pokpd Brooipodmnto Etpeye ta KavovioTikd opyavo oty Becpobétnon
TETOLOV KOVOVOV, ®OTE Vo LEmBEL 1] pOTaven 610 eminedO OV OVTY CPOPE TIC EKTOUITES
POTOV omO TOVG VOVTIKOVG Kivntnpes. Ot atpooceaipikoi avtol puToOL UmTOpPoLV va
OLYKEVTP®OOVV GTOVG TAPUKAT®:

® AKOVGTOL VIPOYOVAVOPAKES
o Youatidln PM*

e  OC&eidwn Tov Beiov SOx

o  OC&eidwn Tov almwtov NOx

¢ Awo&eidio tov avBpaka CO2
e  Movo&eido tov avBpaka CO
o IItuéc evboelc (VOCY)

Mo v avTipetdmion Kol ToV TEPLOPIGHO TOV TOpUTdved £xovv ekdobel avtiotoyyot
KOVOVEG TTPOG GUUUOPPWOOT).

Yvvontikd, o IMO 10 2008 &&édwoe to mapaptuo VI g MARPOL 73/78, 6mov
AVOQEPETOL GTOVS KOVOVICUOVG Yoo TNV TPOANYTM tov 0épa amd to mAoio. Avtdg
eEetdobnke Aemtopepms, kol TEOMKE o€ oYL UETA TN GLUTANPWOON TOV AVAAOY®V
EMKVPAOCEDV OO TIS OLUPOPES YDPEG-UEAT TOL OPYOVICLOV. ZUVOOEVLTIKA LE TOVLG
Kavoviopovg tov moapaptnoatos VI MARPOL 73/78, éyovv ekdoBel odmyieg yio v
gpapuoyn tov and v Novtihokn Tlepiporroviikry Emrpony| IIpootaciag, eviog taov
omoilmV TEPLYPAPOVTAL TOMTIKEG Kot dPAGES TOV TTPEMEL VO LIOBETNGOLVV O1 gTanpieg. Xe
evpomaikd eminedo, €xel exdobel m odnyio 2012/33/EK yi v meplextikdtta tev
KoLGipwv tov TAoiov o€ Ogio. TOpP®va pe oVt EVIOg TOV TEPLOYDV EAEYYXOV TOV POTMOV
¢ Evponaiknig Evemong, 1o péyioto nocootd o Oetdot Ba givar 0,1% pe €rog évapéng
10 2015, Ko pé€y1ot0 M0G0oTo € Berdpt vidg TV gvpomAiK®Y VOdTwV To 0,5% e €10
évapéng 1o 2020. Méyioto mocootd 10 3,5% o€ TePloyES EVIOC TV KPUTOV LEADV, EKTOG
KL av to mAoto eivon eEomhopuéva pe mAnvrupidec. e mepintwon mapofioong tov
Kavovev, Ba vdpyel TpodcTio Kot dAAeg Kupooels. H Evpomnaikn emtpony| pe andpoon
¢ 10 2013 avokoivwoe g cbOTACT TOL EOPOLL Yo TN PLOCIUN VOVTIAMA ESSF#,
OKOTOG TOV OTOioL Eival 1 EQUPUOYN TOMTIKGOV TTov Ba evicyhoovv T PuwctudTTa Kot
apopovv ™ vavtiMa. H apketd mepiparioviikd svoicOnromomuévn Apepikn €xel Kot
OLTH KAVOVIGUO Y100 TOVG 0EPLOVG PUTTOVG. LVYKEKPIUEVE, otV ToAteia TG Kalpopviag

19 Particulate Material
20 \/olatile Organic Component
2! The European Sustainable Shipping Forum
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% Sulfur, max

€Yl €KOMOEL KOVOVIGLOVG Yl TO TAOlDL OV TAEOLV €vIOC TV 24 WMoV amd v
OKTOYPOUUN, Kot oto omoio emParietor vo ypnoipomolovy MDO cHotaong pkpdtepng
aro 0,5% og Be1dor ke MGO pe péyrom nepiektikotta og Oedor 1,5%. O mivaxoag mov
axolovbel ameikovilel T1g d1dpopeg Muepounvies yio ) otadloky KaBOAKY EQOPUOYN
TOV KAVOVOV TOV 0EPLOV POTOV.
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Xyqpa 10 Xtaowe E@appoyns tov MARPOL VI

2mv EAAGda to mapdptnua tng MARPOL VI éxet enucopmBet pe to vopo N. 3104/2003
Kvpwon tov I[pwtokdArov tov 1997 mov tpomomolel ™ Awebvny Zoupoon y v
[IpdéAnym Pomavong and ta [TAoia Tov 1973, 6nwg tportonomOnke and 10 TPOTOKOALO
tov 1978 mov oyetileton pe avty, mwov onuocievtnke ot 10 defpovapiov Tov £TOVC
2003 oto ®EK. 28 Avtictora to 2010 vreypaen [Ipoedpikd Atdtaypo yio TNV amwodoyr|
TOV TPOTOTOUCEDV TOV TOPOUPTHLOTOG,
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KE®AAAIO 6 Ilpoypapporo

210 mloiol €PELVOC TPOKEIWEVOL Yol TNV ovATTLEN TOMTIKOV Kol OPAGEDV
TEPPUALOVTIKG TPOCAVATOMGUEVOV KOl T CUUUOPE®OOT LE TOVG O1EBVElC Kal eBviKovg
KOVOVEG YloL TNV PUTOVCY] TOV d€PO. om0 TO TAOI0, GE CLYYPNUOTOOOTNOT HE TNV
Evporaikn Evoon, aAld kot GALovg popeis, £xovv avomtuydel dtdpopa £pya ot OUAdES
TOV OTOI®V HEAETOVV, KOl EPELVOVV TIG EKTOUTEG OEPi®V amd To TAOIM, TMOG OVTEG
emnpedlovv 10 mEPPAAAOV, GAAG KO TPOTOLG YO TNV OVTILETMOTION TNG TPOKANCTG

TG, 1660 Ppayurpodespa, aAld Kol oe LaKPOYPOVIO KATLOKOL.

To eGreenShip viomomnke pe mopovg amd v Evpomaixn Evoon, kot efvikéc
YPNUATOSOTNGES. AVTO TPOKETOL Yl €vol CUCTNUO UE TN OCLVEPYACIO HE TOV
[ToAvteyveiov g Kpnng, tov tunupatog Novmmywng tov TEIL g AOMvag ko g
etapiog Avaca Teyvoloyieg, 10 omoio cvAAéyelr mAnpogopieg xor emnefepyaleton
TANPOPOPIES GE TPAYLATIKO XPOVO Y10, TIS OLAPOPES TOPAUETPOVS TOV TAOIOV, O OTolEg
OTN GLVEYEWL OvOAvOVTOL, dlaylyvdokovtol omoteg PAdPec kot avalnrodvior AVcelg

AVTILETOMIONG PAGEL OIKOVOLUKDV Kot TEPIPUALOVTIKDV KPLTnpiwmv.

To EffShip mpokettat yia évo avtiototyo mepBAALOVTIKG TPOGUVATOAGUEVO TPOYPOLLLLOL
OV OTOYEVEL 0TV €EoKovounon evépyelog amd To mAoio. Avtd vAOTOLEiTOL HE TN
ocovppetoyy ™G Zoundwkng ocvpfovievtikng etarpiog SSPA, g  ScandiNAOS mov
ewdKkeveTOl 6To oYedloopnd mhoiov, g Wartsila katackevdotplog pnyavev, g S—
MAN etapiag oe cvotiuota Oéppavong, g DEC Marine gtaipio mov mapéyel Aoelg
ueimong tov d10&ediov tov aldtov, g Chalmers mov koAvmtel Bépata ekmaidevong,
g StoraEnso etaipiog mdAnong mpodviav yaptov, kot téhog g Gotenburg Energy

eTouplog TAPUymYNG Kot TOPOYNG EVEPYELS.

MeydAn opdon oty mpdown texvoroyion evromiletar Kot omd TOV KOPEATIKO
VNOYVAOUOVA, TOL ONOioL TO TUNMHO £peuvag Kot avamtuéng amaplBpel ovk oAlya
TPOYPAUUATA, O TPOVTOAOYICUOG TOV OOV avEPYETUL GE LYNAG emimedn KéoToLS. Ot

EIKOVEC TapakaTm deliyvouv ) AMota pe ta v AOY® TPOYPALLLOTO.
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Development of the key technology for a ship drag reduction and MOERI 18.6 MiL EUR  2011~2015

propulsion efficiency improvement KR
Development of New Propulsion System for Fuel Saving of Ships ?(FR” 9.0 Mil. EUR  2011~2015
Development of energy saving devices to improve resistance and HHI 9.0 Mil. EUR
propulsion performances for various types of ships and real ship KR ’ ’ 2011~2015

application

Development to the mid-low temperature waste heat recovery power  SGT(POSCO) 128 ML EUR  2011~2015

system for ships KR

Development of Enabling Teclgggll%gg"for Hybrid Power Source with KR 32Mil. EUR  2011~2013
Development of TCS(Test\ng,G(?:;;ﬂ;?‘tilgn and Standards) System for KR 256 Ml EUR  2011~2015
Development of Waste Heat I_?rzcé?‘\rf]ig;ystem Using Thermo-Electiric (KR) 77MiLEUR  2012~2015

Development of Emission Free Ship(incl. Gas Fuel Supply and Storage . "
System and Application Technology of Renewable Energy) b333) selnl 2l ZUEatlE
Development of Power Management System for Green Ship with (KR) 9.6Mil EUR  2012~2016

Electric Propulsion System . ’

Development of Carbon Capture and Storage System (KR) 14.8 Mil. EUR  2013~2017
Development of reduction techn&I:\J/IIC;%yeIor Black Carbon and Particulate (KR) 6.4Mil EUR  2012~2015
Development Best Practice for each Ship Type with Various Navigation (KR) 128 Mi. EUR  2012~2016

Route

Xyqra 11 Hpoypappara E€owovéunong Evépysrag ota [hoia, Kopedtikog Nnoyvopovag

Apxet evacydinon deiyvel va €xetl kot o lomwvikdg vnoyvapovag, omoiog GUULETEXEL GE
TOPATAVEO ad 6 TPOYPAULOTO GE CUVEPYOSTO LE OAPOPOVS POPEIS, EMYPOUUUATIKA LE
T1¢ Mitsui OSK Lines, Mitsubishi, aAld kot pe aGilovg 6mwe n Universal Shipbuilding, to
Japan Marine Science, Kawasaki Technology, Sanyo Electric.
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YounepdopoTa

Y10 TAoia Yo VoL LELWGOLVE TV GUVOALKY] KOTAVAA®OT Kavsipov akiovBovue 2 Bacikég
uebooovg. H mpd apopd tv Beitiotomoinomn g YAOTPOS TOV TAOIOV DOGTE Vo EXEL
pikpoTEPN ovtiotacrn oto vepd, dpa {ftnom evépyelag amd Tic unyoveég tov mioiov. H
devtepn PeAtiotonotel TV TPomELN TOL TAOIOL Yo Vo £yl peyaAvTePo Pabud amddoong
KOTA TNV TEPIOTPOPN TNG EMOUEVMS KOl VTN va. {NTA [e TN GEPA TG AydTEPT EVEPYELN
amd TV pnyovr. Avtég Oiec ot péBodor apopovv peimorn CRtnomng evépyslog. Xtnv
Oepin] unyavn NtCeX, 01 KOTAOKEVAOTES £XOVV KAVEL TPOTOTOWCELS OTN YEMUETPIM,
oTNV KOO GTNV EVOALNYY 0EPUDV 7OV UEWOVOLV Yo dedopévn {ntnom evépyelas, 1o
OTOLTOVUEVO KOOGLO. ZVVETMG £YOVUE UEIMOT TOV KOVGIHOV. XTiG Oeplikés punyovég
gyovpe v tov 55% Oepuikés ommdAeiles, vVIAPYoLY TPOTOL £EO0IKOVOUNGNG OTO TO
kavcaépta. O mo cvviong tpomog eival 1 Topaywyn atpod pe éva kaldvi (exhaust gas
boiler) o omoiog atudc ypnolpomoteitan yio I AvAyKeS TOL TAOIOV. X& PEYAAES 1GYVEC, N
£YKATAGTOON PG 6TPOPIAOYEVVITPLOG TTOV GTPEPETOL LE TNV OPUN TOV KOVGOEPIOV Kol
onuovpyel niextpikd peduo, OMOTE  EYOLUE TO  GLOTHUATO  OVAKTNONG NG
amofaAlopevng EVEPYELOG (heat recovery systems).
Ot Kuyédeg KOWGIHOV, TOPAYOLV NAEKTPIGUO UECH YNUIKAOV OVTIOPAGE®Y. AVTEG OeV
£YOLV KIVOOUEVO LEPN GUVETAG EYOVV UEYOADTEPO PoBLd 0mddooNG, Apa XPNGLOTOIOVV
AMyotepo KOOGLUO Yo va nopdEovv mv S 160.
2T MEPMTOCELS TOV EVOAOKTIKOV KOLGipwv, avartuydnkav 1 pebavoin kot to
VYPOTOIMUEVO a€PLO, TO OTTOia Ko TaL OV0 @aivovTal v, £0uV 0A0EVa Kol dLEAVOUEVOVS
vroopiktés. [ eketvoug mov Bo cuveyicovv otn ¥pPNoN TETPEAAOEDDV, TAPA TIG
TPOPAEYELS V1o ADENCT] OTIS TIES TV OPLKTMV KOGV, Bo mpémet va eivar 10101tépmg
OYOANGTIKOL OTIC dtodtkacieg HETAPAoNG HETAED SAPOPETIKMV PabBUdV TETpEAAi®VY, EVD
0o mpémer va emPePfordveror TG To METPEAOMA TOL  AouPdvovior TNPOVV  TIG

npodtaypaeéc tov 1SO 8217 yio To vouTIMoKA KaOGUa.

H Beitictonoinon t6c0 tov mpo@pil tov TAOIOL GE EMIMEDO OPYITEKTOVIKNG, OAAGL Kot
YOPOTAEIKNG O1ATAENG TOV LEPDV TTOL TO ATOTEAOVV UTOPEL VOL GUVOPALLEL GTIV KAAVTEPN

a&10moinon ™G YPNOYLOTOIOVUEVNG EVEPYELOS, DOTE QLTI VO ETOVOYPNCLOTOIEITAL.
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O unyoavoroyikdg eEO0TAGHOC, TOL KOG TOV YPNOCLUOTOLEL, KOOMDS Kol To. CLGTHHOTO
TPOMONG OTOOEIKVIOVTOL OKPOYWOVINi0G ABOC TTpog o rukoTtepn mpog to mepPAiov
VOUTIALD, 0QOV 1) KOTAAANAN TPOCHPLOYT TOVS GTOVS VEOLS KOVOVEG gival amapoitntn.
To mhoio gival T0 0IKOVOUIKOTEPO KOl AYOTEPO PLTTOYOVO HEGO HETOPOPES, Kol 0 GYKOG
amacyOANCNG TOL Eivar dodaAMONG, av HOVO avaAOYIoTOVUE OTL T 2/3 Tov gumopiov
petapépovron oo Bordoong. Ta mapomdve eivor Bewpntikég odnyieg kot ekeivol mov
KOAODVTOL VO OTOVTIIGOVY OTIG TPOKANGELS TV KOPAV EIvOl Ol amocyOAOVVIEC GTO
VODTIALOKO YDPO, 0L EPOTAGTESG O TPETEL VAL GLVEPYAGTOVV, VO ETEVOVGOVV GTIV KIVITNH
avtn emyeipnon mov Aéyetar mAoio, OAAG Ko oTOV avOpomvo mopdyovio, Vo
otoyofetoovy 61N PlocdTTo, Kol vo Topevtodv ¢ £tot. [Ipdcpata moapaddbnkay
dvo de&opevomhola mholoktnoiog ¢ Aegean Shipping Management, o« MT Green
Planet koau MT Green Sea, ta omoia gival eEomMopéva pe TeYVOAOYIES Yo TN HEI®OT TV
pPOTOV, KO TOV OMOlMV Ol KVUPLEG UNYaVES amodidovy LYNAL HEC® €VOC NAEKTPOVIKA
ereyyOLEVOL GuoTpaTog Asttovpyioc. Ot mpoomabeleg mpog pa Aydtepo pvmoydva. Kot
TEPLGGOTEPO  amodOoTIKN vavuTiMo  emPaiietoan va Ppiokel apwyods OAOVS TOVG

KOVOVIGTIKOUS QOPELG Kot auTd vor LeTapaletal o ovaAloyeg OpAGELS.
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Hopaptnua I Oonyieg yro ™ Anpovpyio Xyeoiov Avayeipiong
Evepyewaxnc Enidoong IThoiov

MEPC 63723
Annex 9. page 1

AMMFE 9
RESOLUTHON MEPC_213[63)

Adopted on 2 March 2012

2012 GUIDELINES FOR THE DEVELOPMENT OF A
SHIP ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)

THE MARINE ENVIROHMENT PROTECTION COMMITTEE,

RECALLING amicle 3B{a) of the Convention on the Imtemational Marime Organization
conceming the funciions of the Marne Environment Protection Commities (the Commites)
wamiiened upun UL by InleEndglondl convenlbons o O pevenlion  mnd wonbad ol eid e
polution,

RECALLING ALSO that, at Its sixty-second session, the Committee adopied, by resoiution
MEPC.203(62). amendments to the Annex of the Protocol of 1957 to amend the Intemational
Convention for the Prevention of Pollution from Ships, 1573, as modified by the Profocol
of 1978 relating thereto [Inciusion of regulations on energy eMclency for ships In MARPOL
Annex V1),

MU IS N8 @MENAMENs 10 MARFLL ANNSK VI 300pIED 31 15 SONY-5SC0N0 SSESION Of
Inciusion of 3 new chapter 4 for reguiations on energy eMclency for ships, are expecied 10
enter Into force on 1 Janwary 2013 upon thelr accepianca on 1 July 2012,

MNOTIMNG ALSO thatl reguiation 22 of MARPOL Annax Vi, as amanded, reguires aach ship o
kesp on board 3 ship speciic Ship Energy EMcency Management Plan taking inbo accourt
guigelines developed by the Organization,

RECOGHIZING that the amengments 0 MARPOL Annex VI requires the adoplion of
relevant gquidelnes for smooth and uniform iImplemeniation of the reguiations and to provide

suficlent lead ime for Industry to prepare.

HAVING COMIIDERED, al Bs shidy-third sesslon, the draft 2012 Gukelnes for the
dovclopment of a Ehip Encrgy EMoicnoy Manzgement Man [EEEMD),

1. ADOPTS the 2012 Guidelnes for the development of a Ship Energy Eficlency
H-HI'IEQEITIE'I"I[ Flan I:E EEHF‘]. as 521 out at annex to the FITEE-EI'IT resolution;

2 INVITES Administrations [0 take the annexed Guidesiines Imo account when
developing and enacting national Iaws which give force io and Implement provisions set forth
In reguiation 22 of MARPOL Annex VI, as amended;

b REQUESTS Wi Pdiles o MARPOL Anner ¥ and wlleer Memie Govennirnenls e
pring the annexed Guidelines related to the Ship Energy EMclency Management Plan
{SEEMP) to the abiention of masiers, seafaners, shipowness, ship operatons and any other
Interested groups;

4 AGREES fp keep these Guidelines under review In light of the experlence galned; and

a. REWOKES the Guldance clroulated by MEPC. 1/CIre. 663, a5 from this date.

DMEFCEIII 000
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MEPC 63123
Annsx 9, page 2

ANNEX

2012 GUIDELINES FOR THE DEVELOPMENT OF &
SHIF EMERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)

CONTENTS

1 INTRODUCTION

2 DEFINITIONS

3 GENERAL

4 FRAMEWCRK AND STRUCTURE OF THE SEEMP

5 GUDANCE ON DEST PRACTICES FOR FUELEFFICIENT OPERATION
SHIPS

APPENDIX - A SAMPLE FORM OF A SHIP ENERGY EFFICIENCY MAMAGEMENT PLAN
{SEEMP)

EMEFTEI I3 doc
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Annex 3, page 3

1 INTRODUCTION

11 These Guideines have been deveioped o assist win the preparation of Ship
Enengy EMiciency Management Plan (hereafter refemed to as the "SEEMPY) that are required
H'j I'Egllﬂﬂl:lﬂ 22 of Annex VI of the Intemational Canvention for e Prevention of Polufion
from Shigs, 1973, 35 modified by the Protocol of 1978 relating Mereto (MARROL 7378)
{hereatr refemed to 35 the “Convention.

12 A SEEMP provides a possibie approach for monltoring ship and feet eMclency
pEITEII'I"I'IEI'IEE ower fime and some DPEII'IE {0 be considerad when EE'EHI'IQ o ﬂpﬂl‘l’lEE e
perfomance of the ship.

13 These Guidelnes shoud be used primarly by ships' masters, operators and cwners
In arder o develop the SEENP.

14  Asampie form of a SEEMP is preenied In the appendic for Busirative pumoses.
2 DEFINITIONS

21 For the pupose of these Guidelmes, the definitions n the Annsy VI of the
Conventian apgly.

22 “Company means the owner of the ship or any ofher organization of person such 3
ihe manager, or the bareaoat charterer, who has assumed the rasponsiallity for operation of
ihe ship from he shipowner.

23 “satety Management systsm” means a structured and documented system enasling
comgany personnel fo Implement efectively the company safely and enviroamenta
protection palicy, 35 defined In paragraph 1.1 of Intemational Safety Management Code.

4 GEMERAL

31 Ingiobal terms It should e recognized that operational eMelencles delvered by a

Iarge numiber of ship operators wil make an Invaluabie cantribytion to reducing glabal saron
2mizsians.

32 The purpose of a SEEMP s to establish a mechanism far @ company andior a ship
0 Improve the enargy efficlency of 3 ship's operation. Preferably, e ship-specic SEEMR s
Inked o 3 broader comarate energy management policy for the company that owns,
operatas or contrals the ship, recognizing that na two shipping companies are the same, and
ihat ships operate under 3 wide range of diferent conditions.

33 Many companies wil aready have an environmantal management system (EMS) In
place under 130 14001 which containg procedures for seleciing the best measures for
parficular vessess and then sedting oajeciives for the measurement of relevant paramaters,
along with relevant control and feedback featres. Monitoring of operational anviroamental
eMiency should Merefors be teated as an Iniegral kement of brmader company
management sytems.

34 In amdition, many companiss already develop, Impiement and maintain a Satety
Management System. In such case, the SEEMP may fomn part of the ship's Safely
Management System,
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15 This dacumen? provides quidance for the development of 3 SEEMP that should be
ad|usied o the characteristics and needs of Individual companies and ships. The SEEMP Is
Intended o be a management fool to asslst a company In managing the ongaing
environmental perfommance of s vessals and 38 such, It ls recommendd fat a company
develops procadures for Implementing the pian In @ manner which Imits any onboard
adminisirative burden to the minimum nacessary.

36  The SEEMP should be developed 35 3 Ship-6pectic pian by the company.
Tha SEEMP seaks to Improve 3 ship's enengy efciency through four staps: planning,
Impiementatian, monkorng, and Ser-2valuaton and Improvement. These compOnents piay
3 criteal mole In the continuous cycie io Improve ship energy management. With each
Iteration of e cycie, some elements of the SEEMP will necassarlly change while oihers may
remah as before.

37 Atalltimes safety conslderations should be paramount. The irade a ship |5 engaged
In may determing e feasiblity of the eMcency measures under consideration.
Forexampie, ships tat perfomn senvices at sea (pipe laying, selsmic sunvey, OSVS,
dredgers, 2. may choose diferent methods of Improving energy eMclency when compared
o conventional cango camlers. The langth of voyage may ais0 be an Impartant parameter as
may irade specic sa%sty conslderations.

4  FRAMEWORK AND STRUCTURE OF THE SEEMP
41 Planning

411 Planning s the most crucial stage of the SEEMP, In that it pamarly determines bath
he cUment i3S of SD ENergy USI0E and e Expecied Improvement of sp Energy

eMclency. Therefore, It Is encouraged to devote suMicient ime to planning 5o that the mast
appropnate, efective and Implementabis plan can be developad,

Ship-spacific measures

412 FRecognizing that there ar2 3 varety of opfions to Improve efclency - speed
optimization, weather rowieing and hull malntenance, for example - and ihat the Dest
package of measures for @ sNlp to Improve eficiency dffers to 3 greal exient degending
upon ship type, cargoes, roules and ofher factors, the specilc measures for e ship fo
Improve enargy eficlency shauld be Identfied In he first place. These measures should be
Isted 36 a package of measures 10 be Implemented, thus providng the ovenvew of the
actians o be taken for that ship.

&1.3  Durng thls process, therefore, It 15 Imporiant to detemming and understand the ship's
Gument 613 of energy usage. The SEEMP then ideniifies enengy-saving measures that
Nave Deen Undenaken, and delemiings how efective these measures are I fems of
Improving energy eficiency. The SEEMP aiso identfles what measures can be adopted to
further Improve te enargy efMiciency of the ship. 1t should be noted, however, that nat ai
measures can be applled o all ships, or even to the same ship under diflerent aperating
condkions and that some of them are mutualy exclusive. Ideally, Iniial measures could ylek
energy (and cost) saving results that then can be relnvested Into more dificult or expensive
effciency upgrades Identfied by the SEEMP.

&14 Gudance on Best Practices for FuekEMclent Cperaion of Ships set out In
chapter 3, can be used i facllitate this part of the planning phass. Also, In the planaing

procest, parioular conglderation showd be given o minimize any onboard dminisirabve
burden,
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Company-specific measures

415 The mprovement of energy eMciency of ship operation does not necessarlly depend
on single ship management only. Rather, it may depand on many siakehoiders Inciuding
ship repal yards, shipowners, Operaiors, charierers, cargn owners, pods and fafc
management services, For example, “Just In ime” - a3 explained In 5.5 - requires gaod
early communication among operaiors, poris and iaMc management sandce. The batier
coOrlination among such stakehoiders is, the more Improvement can be expecied. In most
£a%2s, 5Uch coordnation o total management Is betier made by 3 company rather tan by
aship. In this sense, It Is recommended that a company also establsh an enengy
management plan fo manage i flest (should it not have ong In place already) and make
necessany coondination among stakehoiders,

Human resodrca development

415 For efecive and s'eady Implementation of the adoptsd measures, ralsing
awareness of and providing necassary fraining for parsonnel both on shore and on board arz
an important element.  Such human resource development 16 encowraged and should be
consldered 35 an Important component of planning 35 well 38 a cifical element of
Implemzntation.

Goal semng

417 The last part of planning Is goal settng. It shouid be emphasized tat the goal
sedting ks voluntary, that there Is no nead to announce the goal or the resuit to the public, and
ihat nelther @ company nor 3 ship are sudject 10 extemal Inspection. The purpose of goal
sefting s to serve s 3 signal which Involved peopie should be consclous of, to create a good
Incentive for proper Implemantation, and then to Incraase commitment fo the Improvement of
energy eMciency. The qoal can take any form, such a5 the annual fuel consumption or a
specilc tanget of Energy EMiciency Operational Indicator (EECI). Whatever the goal Is, the
goal should be measurable and easy fo understand.

&7  Implsmantation
Esmblishmant of Implamenianon 5yssm

421 After 3 ship and a company identfy ihe measures to b Implemented, It s essentlal
10 estabish 3 system for Imglementation of the identfled and selected measures Dy
developing the procedures for nergy management, by defning tasks and by assigning them
{0 qualified personnel. Thus, the SEEMP should descrioe how each measure should be
Implemanted and who the responsiole persan(s) 6. The Implementation period (stan and
end dates) of each selected measure should De Indlcated.  The development of such a
system can be cansidered 35 3 part of pianning, and therefors may be completed at the

planning stags.
Implsmanznan and record-kesping

422 The planned measures should be camied out in accordance wit the pradetermined
Implementation system. Recor-kesping for the Implementation of each measure |s
pensficial for seff-evaluation at a later stage and should be encouraged. If any ldentfled
measure cannot be Impiemenied for any reasonjs), the reasonjs) should be recorded for
Intemal use.

["WERCIE3 23 00¢

37



MEPC 6323
Annex 3, page &

43 Monltering
Monimonng o5

431 The enengy eMclency of a ship should be monitored quantitatively. This showid be
done by an established method, preferatly by an Intemational standard. The EEOCI
developed by the Organization Is one of the Intemationally estabished tools to obtain 3
quantitative Indlcator of enengy efMciency of a ship andlor fizet In operation, and can be used
for this purpose. Theredore, EEOI could be considered as the primary monltoring toal,
althowgh other quantitative measures also may be approprate.,

432 If used, It Is recommended that the EEOI is calculated In accordance with the
Guidelines developed by the Organization [MEPC. 1/CIre.684), adjusied, 35 necessary, 10 3
spacific ship and frage.

433 In addition to the EECI, I convenlent andior bensficial for 3 ship or 3 company,
other measwement tools can e utlized. In the case where other monitoring tooks ane wsad,
ihe concapt of the tool and the method of montorng may be determined at the planning

stage.
Esmablishmant of monitening system

434 N shoud be noted that whalever measurement 100ls are used, continuous and
conglelent data collection |5 the foundaton of monficring. To abow for meaningful and
conglstent monitonng, the monkiodng system, Including the procedures for callecting data
and the assignment of rasponsiole persanngl, should be developed. The development of
SUCh 3 5yEEM can be conshderad 35 3 part of pianning, and therefore should be completed
at the planning stage.

435 N should b2 notad that, In order to avold unnecessary administrative burdens on
ships' 53, monltoring should be camied out 3s far as possible by shore sal, wllizing data
obtalned from existing required records such as the oficlal and engineedng lg-books and o
record books, eic. Additional data could be cotained 35 appropriate.

Search and Rascue

436 When 3 ship diverts from Its scheduled passage to engage In search and rescus
operations, It Is recommended that data obtained durng such operations Is nat usad In ship
enengy efMclency menltoring, and that such data may be recorded separately.

44  Salf-evaluation and Improvemant

441  Beifevaluafion and Improvement Is the final phass of the managemen? cycls.
This phase should producs meaningful feedback for Me coming first stage, 1.2, planning
stage of the naxt Improvement cycle,

442  The purpose of seifevaluation |5 b0 evaliate the sMectivensss of e plannad
maasureg and of thelr Implementation, o desgen the understanding on the overal
charactenslics of the ship's operation such as what types of measures canicannot function
effectively, and how andior why, to comprehend the trend of the eficlency Improvement of
that ship and o develop the Improved SEEMP for the next cycie.
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443  Forthis process, procedures for salf-evaluation of ship ensngy management should
be developed. Furthermore, seff-evaluation shouid be Implemented periodically by using
data collected through monitoring. In additien, it & recommended to invest tme In identifying
the cause-ang-eftact of the performance duing the evaluated perid for Improving he next
stage of the managemen? plan.

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

51  The ssarch for efclency across Me enflre ransport chain fakes responsiliity
beyond what can be delivered by the ownerioperator alone. A list of al the possible

stakenolders In the eMcency of 3 $ngle vovage Is long; oovious partles are deslgners,
shipyards and engine manuracturess for the characteristics of the ship, and chartarers, ports

and vessel T3 managemant services, sto., Tor the specic vovage. Al Inwalvad parties
should consider the Ingiusion of eMciency measures n thelr operations both Individually and
collectvely.

Fugl-EfMclent Oparations
Improved vayags planning

52  The oplimum rowte and Improved eMdency can be achisved trough the carefu
planning and execution of voyages. Thorough voyage planning needs tme, bt a numaer of
different sofware tools are avallable for planning purposes.

53 IMO resolution A B93(21) (25 November 1399) on "Guklelings for voyage planaing”
provides essential guidance for the ship's crew and voyage planners.

Waather routaing

54  Weather rmutsing has a high potentlal for eMcency savings on speciic routes.
It Is commencially avallable for &l types of ship and for many trads areas. Signifizant savings
can be achleved, but conversely weather routeing may also Increass fusl consumpiion for

aglven voyage.
JUST i TmE

55  ood eardy communication with the next port should be an alm In order fo give
maximum nodice of berth avallability and faclifate the use of optimum speed whene part

operational procedures sUpport Mis approach.

55  Optmized por operation coud Invalve 3 ehange In procadures valving diferent
handilng amangements In pors. Port authorties should be encowraged to maximiza
efficiency and minimiza delay.

Spesd opuimizaon

57  Speed optimizalion can produce significant savings. However, optimum speed
means e speed at which the fugl Lsed per fonme mile |5 at a minimum le2vel far that voyage.
It does ot mean minimuwm speed; In fact, saling af less than optimum speed will consume
maore fusl rather than less. Refersnce should b2 made fo the engine manufacturers
power/consumption curve and the ship's propelier curve, Posslble adversa consequentes of
slow spesd operation may Include Increased vibration and problems with soot daposis i
comaustion chambers and exhaust systems. These possibe conseguencas should be faken
Inba 3ecunt.
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58  As partof the speed optimization process, due account may need to be takan of the
negd o coprdinate amval times with the awalabllty of loadingidischange berths, el
The numizer of ships engaged In a paricuar trade route may need to be taken Into account
when considerng speed oplimization.

58 A gradual Increaze In spesd when l2aving 3 pom or estuary whilst kesging the
engine oad within certain imits may help o reduce fuel consumption.

540 1t Is recognized fhat under many charter pariss the spesd of the vessel Is
determined by the charierer and not the operator. Efforts should be made when agreaing
charter party tems o encourage the ship to operate at oplimum spead I onder to maximize
enengy efclency.

Oprimized shaft powsr

511  Operation a3t constant shaft RPW can be more eMclent than continuously ad|esting

speed fhrough engine power (582 paragragh 57). The wse of aulomated enging
management Eystems to control speed rather than relying on human Intervention may be
penaficial.

Optimized zhip handiing
Opimum mwim

512  Most ships are deskgned to carry a designated amount of cargo at a certaln speed
for a cenain fugl consumption. This Implies the specification of st inm condilions. Loaded
or unioaded, trim has a slgnificant Inluence on the reslstance of the ship through the water
and cofimizing trim can deliver significant fuel savings. For any given draft there Is a wm
condition that gives minimum resistance. In some ships, | Is possible to assess oplimum
trim condiions for fuel eMciency cominuously troughout the voyage., Deslgn or satety
factors may preciude full wse of tim opdmilzation.

Opumum ballast

313  Eallast showd b= amusied f3king Imo consideration the requirements to meet
optimum trim and steesing conditions and optimum ballast condltions achievad thaough good
camo planning.

514 When determining the optimum ballzst condltions, the lmits, conditions and ballast
management amangemants s&1 out In the ship's Ballast Water Management Plan are fo be
obsereed for that ship.

515  Ballast conditions have a signifizant Impact on siearing condtions and autopliat
sedfings and 1t needs to De noted that less ballast water does nat necessarly mean fhe
highest efMiciency.

Opumum propailer and propeliar INMOW CONSIEralons

516  Selection of the propelier 1s nomally determingd 3t the design and construction
stage of aship's Iife but new developments | propelier design have made It possiole for
refrofiting of [ater designs to deliver greater fuSl economy. WISt It ls certanly for
consideration, the propeler is but one part of the propuision frain and a change of prop=lier
In Isolation may have no effect on efclency and may even Increase fusl consumpiion.
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517 Improvements to the water Inflaw to the propeller using amangements such 38 fns
andior nozzies could Woease propulsive sMclency power and hence reduce fusl
COnEUMpion.

Opumum use of rudder and haading GonTrol SySTeMS (3UTODINE)

518  There have been large Improvements In automated heading and steering control
systems fechnology. Whist orginally developed fo make the bridgs team more effective,
madem autoplots can achleve much more. An Integrated Navigation and Command Systsm
can achieve Significant fugd savings Dy simgly reducing the dstance saled "off frack”
The principle Is simple; better course control Mrowgh less frequant and smaller comections
will minimize logses due 1o mdder reglstance.  Retrofting of a more efficient autoplio io
existing ships could be conslgered.

519  Durng approaches to poris and pliot stations the awiopliof cannot always be used
afficlently 3s the ruddes has to respond quickly to given commands. Furthemmore at carain
stage of the voyage & may have to be deacivated or very carehully adjusted, Le. heavy
waather and apgroaches io pors.

520  Consideration may be given fo the retrofifing of Improved rudder blade design
{2.. Twist-flow" rudder).

Hull malniznanca

521  Docking Intervais should be Infegrated with ship operators ongaing assessment of
ghip performance. Hull resistance can De optimized by naw technology-coating systems,
posslbly In combination with cleaning Intervals. Reguiar In-water Inspection of the condition
of the hull 15 recommended.

522  Propeller cleaning and polishing or even approgriale coating may significantly
Increasa fusl efclency. The nead for ships to malniain eMciency through In-water hul
ckeaning should be recagnized and facitatad by port States.

523  Conskleration may t= given 1o e possibiity of dmaly full removal and replacement
of underwater paint sysiems 10 avold e Increasad Null rughness caused by repeated spat
blasting and repalrs over muitiple dockings.

524 Generally, the smoather the hall, the better the fuel eficiency.
Propulzlon aystam

525  Marine diesel engines hava 3 very high themmal eficiency [~50%). This excellent
performance Is only exceeded by fuel cel technoiogy wih an average thermal aficlancy
of 0 per cent This Is dus to the systematic minimization of heat and mechanical loss.
In particulas, the new breed of elecironle confroled engines can provide efdency gains.
However, speciflc tralning for relevant staft may need to be considered fo maximize the
[Densfiis.

Propulzlon syztam malntenancs

526 Mantznancs | accomdance wih manufaciurers' Instructions In the company's
planned maintanances schedule will also maintain eMciency, The use of engine condiion
manitong can be 3 us=ful ool to malntain high eMclency.
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527  Addifional means o Improve enging eMclency might Inciude:

Use of fus| addtives;

Ad|ustment of cylinder luorization oll conswmgtian;
\ialve Improvements;

Torque analysls; and

Automated engine monkoring sysiems.

Wasta heat racovary

528  Waste neat recovery Is now a commerzially avallable technology for some ships.
Wasle heat recovery systems use themmal heat losses from the exhaust gas for elther
electricity generation or additional propulsion with @ shaft matar.

529 1 may not be possible to retroft such systems Into exlsting ships. However, they
may be a beneficial option for new ships. Shipouliders should be encowaged to Incomorate
new technodogy Into thelr daslgns.

Improvad fiset managsmant

530  Betier uilization of fleet capacity can often be achleved by Improvements In flest

planning. For example, It may be possible to avold or reduce long balast voyages through
improved fleet planning. There Is opporiunity here for charierers fo promote eMciency.
This can be closely retated ta the cancept of ust In time” amivals.

531  EfMclency, reliality and maintanance-padented data shaning wihin 3 company can
be used fo promode best practice among ships within 3 company and shoukd be actively

encouraged.
Improvad cargo handling

332 Cargo handling 15 In most cas&s under the contmol of the port and opiimum solutions
matzhed o ship and port requirements should e expiored.

Enargy managamant

533 A review of elecincal services on Doard can reveal the polential for mexpecied
efficlency gaing. Howewver care should be taken to avold the creation of new safety hazards
when tuming off electrical services (.g. lghiing). Themmal Insulation |5 an obwious means of
saving enargy. Also see comment below on shore power.

534 Optimization of reter cantainer siowage leeatons may bs banefizlal In reduging the
effect of heat transfer Tom COMEEssLr Unlts. This might be combined a5 appropriate with
cargo tank heating, ventilation, etc. The use of watsr-cooied reefer plant with lower energy
consumption might also be considered.

Fuel Type

535  Use of emerging altlemative fueks may be conskered as 3 0, reduction method but
avallaliity wil often determine the applicabilty.
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Oither meazures

536  Development of compuier software for the cakculation of fuel consumptian, for the
esiablishment of an emisslons “foatprint®, o optimize operations, and the establshment of
quals Tor Improvement and racking of progress may be considered.

537  Renswable energy sowcas, sUch 35 wind, solar (o phatovoltake) call technoiogy,
have Improved enormously In the recent years and should be considered for onboard
appilication.

538  Insome pors shore power may be avallable for some ships bat this Is generaly
aimed at Improwing alr quality In the port area. If e shore-basad power sowmcs s carbon
efficlent, there may be a net eMclency bensfl. Ships may consider wsing onshore powsr
avaliaole.

539  Even wind assisted propuision may be worihy of conslderation.

540  Efforts could be made o source fuel of improved qualty In order to minimize the
amuount of fuel required to provide a given power pufput

Compatiollity of maasurss

541 This document Indicates a wide variety of possibiifies for energy eMickncy
Improwements for e existing flest. While thare are many cotions avallaole, tey are not
necessarly cumulative, are often area and frade dependent and lkely fo reguire the
agreement and sUpport of 3 number of difierent stakenolders If they are to be wlized most
efectively.

Age and oparanonal sarvice iife of a ship

542 Al measures |dentfied In this document are patentially cost-eMective as a rasult of
high ol prices. Measures previously considersd unaffordabie or commercially unatiractive
may now be Teasibie and worthy of Tresh conslderation. Cleanly, this equation I heavily
Influencad by the remaining sendca Iifie of a ship and the cost of fusl.

Trade and sailing area

5.43  Thefeashility of many of the measures described In this quidance will be d2pendent
an the trade and s3lling area of the vessel. Somefimes ships will change el frade areas as
a result of @ change In charerng requirsments out this cannat be taken as a general
assumption. For example, wing-enfanced pawer soWcss might nat be feasle for shart sea
shipping as these ships generally sall In areas with high TafMc densities or In resiricted
waterways. Another aspsct |5 that the wond's oceans and seas each have charasteristlc
conditions and 50 ships designed for specic routes and Fades may not obiain he sams
beneft by adooting the same measures of combination of measures a6 other ships. 115 also
lk2ly that some measuras wil have a greater of lesser effect In different salling areas.

544 The frade a ship Is engaged N may determine the feashillty of the eficlency
maasures Under conslderation. For exampie, ships tat parfom senices a1 523 [olpe laying.
selemic survey, OSVs, dredgers, £1c.) may choose dfferent methods of Improving energy
efficlency when comgpared to conventional cango camlers. The length of voyage may also be
an Important parameter as may trade specific safety considerations. The pathway fo the
mast eMcient combination of measuras Wil be unique to each vessel within each shipping
company.
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APPENDIX

4 SAMPLE FORM OF & SHIP EFFICIEMCY ENERGY MANAGEMENT PLAN

weather routelng system and
start using on-tral basls as
of 1 July 2012.

Mame of Vessel =T

Vessel Type: Capaciy:

Date of )

DE‘E‘E‘DP"’IE“: - DE‘UE‘hFlEd -

Implementation From: Implemented

Perod: Unt: by

Planned Date of

Mext Evaluation:

1 MEASURES

Enargy EMclancy Implementation

Maasures (ncumng e staring gatz) | Mesponelbis Personnel
<Example=

— ~Exampie-

F%?E;%‘jm“ﬁeﬁfﬁ'"e The master Is responsible for

Vieatmer HDJIE“'IE p $-E|E'=1.||'IE the ooimum route

pased on te Information
arowided by [Service providars].

Speed Oplimization

While the design speed
[B:5% MCR) Is 19.0 kL, the
maximum speed is s2f

3l 17.0 kt as of 1 July 2012

The master |5 responsible for

izeping the ship's speed. The
ng-000k entry should b= checked
EVENY day.

2 MONITORING

Diescription of manitonng tooks

3 GOAL
Measuradle goals

4 EVALUATION

Procedures of avaluation

(Annexes 10 10 34 to the repor are contained In document MEPC 63/23/A00.1)
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