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®a Mela va evyaplotowm Bepud tov emiPaémovta kabnynt) k. Bevtiko yuo
T1G GVUPOVAES, TIG S1OPHDGELS Ko TOV YPOVO TOV OPLEPMGE MOTE 1 OUTAMUATIKY OVTY|
gpyacia va eivor 660 to dvvatov Mo TANPNG. Idwitepeg evyopilotieg oTOV K.
Mopkakn Mdvo yio TV ToADTIUY GLVEPYACIN LG GTO TPAOTO GTAJLO TNG EPYOCIOC.
Téhog, Ba MBeha va egvyoplot|om OAa To HEAN TNG OWKOYEVELNG MOV Yl TNV
YUYOAOYIKN VTOGTNPIEN KOl TV VTOLOVT] TOVG.



HEPIAHYH

Kot tic tpelg tehevtaieg dekaetieg, onuavtikd polo ot dGOIAIoN TNG
aKEPALOTNTOG TNG avOpOTIVNG VYElNG, TNG TEPOLGING KOl TOL TEPPAAAOVTOS TOL
eumiékovtar oe pio oadtkacio mailet n Awyeipion Piokov (Risk Management).
Kavovtag v apyn He TV mupnvikn Kot ynukn Popnyovia, 1 ev A0y® TEXVIKY| EKOVE
™V gpEavion g ard ™ dekaetio Tov 1980 kot ot vavtidia. Metd v éykpion and
tov IMO ¢ Tuvmkng Amotiunong Acoealeioc (Formal Safety Assessment, FSA) 1o
1997, n ektipnon tov Piokov TV daPoépwV dpactnplot)tev ot Hoidooio
Brounyovia £ytve VTOYPEDTIK).

YKOmOG NG TOPOVONG OMAMUOTIKAG €pyaciag givar m onpovpyio evog
Epyaieiov Ymoloyiopotd Atakivovvevong (Risk Assessment Tool) yia tic Ooldooieg
LETOPOPEGS.

210 TPAOTO KEPAANO, YIVETOL 1oL E10aYWYN 0TV ac@dAeln (0p1opds, Pactkég
€VVOlEG) KOU M. GUVTOUN 10TOPIKN OVOOPOUY] OTNV ACQAAED OTIC OaAdoGlES
LLETOPOPES.

210 0€0TEPO KEPAAOLO TPOYUOTOTTOLEITAL EIGAY®YT| oTNV €vvola tov Pickov.
Atveton o0 opopdg tov, mapovcswalovior ot Katnyopieg Tov, ot péBodot
TOGOTIKOTOINGONG TOV KOl OVOADOVIOL TO OlI(POPO OTASW0 OVEKTIKOTNTOG TNG
dtaKvovHvevoNC.

210 tpito kePAAa0 pedetdvton ot péBodot dwayeiptong Piokov otov topéa g
vautidiag. Alvetan aitepn éuepoacn oty Tvmikny Anotiunon Aceaieiog (FSA) kot
TEPLYPAPOVTOL T TEVTE PHOTO TNG.

210 T€T0PTO KEPAAMIO TOPOLGLALETAL T QLAOGOGIO TOV VIO KOTAGKELN
Epyaieiov Ymoloyiopov Awakivdbvevong. Aivovtal eniong mAnpogopieg yio ) Bdon
Atvynpdrov mg SEAWEB kot tov 1pomo eaywyng dedopévov amd au.

Metd ™) cvALoYN Kot K®dkomoinon TV dedopévev and T Bdon, oto néunto
KEQPAAL0 YIVETOL 10l GOVTOUT GTATIGTIKY AVAALGT TOVG.

210 €KTO KEPAAOO OVOADOVTIOL Ol TEXVIKEG TOV YPNOILoTOmOnKay yoo v
katackevn] Tov Epyaleiov. [opatiBevror n pebodoroyia kot ot eyyeveils GuVAPTAGELS
tov MS Excel. ITapovcidleton n popen tov Epyoieiov xobbdg ko mopadeiypoto
xpriong Tov.

Y10 éBoopo kor teAevtaio Ke@dAolo aokeital Kprtiky ot pebodovg mov
ypnowonomOnkayv. IMopovsidlovtal to TAEOVEKTNUATA KOl HELOVEKTNUATO TOVG,
kaBmg kot evarroktikeég pébodot. Emiong yivovron mpotdoelg yuo ) Peitiotomoinon
tov Epyaieiov.

H duthopoticn epyacia khetver pe v kataypaen g PiAoypagiog.



ABSTRACT

Over the past three decades, Risk Management plays a key role in the safety
assurance of human health, property and environment involved into a process.
Starting from the fields of nuclear and chemical industry, this particular technique
also appeared in shipping industry, in the decade of 1980. In 1997, after the approval
of Formal Safety Assessment (FSA) by IMO, Risk Assessment of various activities
became mandatory.

The main goal of this Diploma Thesis is the development of a Risk
Assessment Tool for marine transportation.

The first chapter consists of an introduction to safety (definition, main terms)
as well as a short historical retrospect into the safety of maritime transportation.

Moving on to the next chapter, the reader is introduced to the term “Risk”.
After defining its meaning and also presenting its categories and methods of
quantification, the various stages of risk tolerance are displayed.

The third part of the thesis is mostly a research on the methods of Risk
Management in the shipping department. The focus is concentrated on Formal Safety
Assessment (FSA) and the description of its five steps.

In the fourth chapter, there is a presentation of the under construction Risk
Assessment Tool. Moreover, essential information about the Incident Database of
SEAWERB is provided and a description of the way data is extracted from it.

After the collection and codification of the Incident Database’s data, the next
chapter is dedicated to its’ statistical analysis.

In chapter number six, the techniques being used for the construction of the
Tool are analyzed as well as the methodology and intrinsic functions of MS Excel.
The Tool’s interface is presented, as well as some examples of its use.

In the seventh and last part of the thesis there is an attempt to review the
methods. The advantages and disadvantages are presented as well as any alternative
ways. Some suggestions about the Tool’s optimization are also made.

The thesis concludes with the bibliography records.
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KE®AAAIO 1:EIXATQI'H

1. EIXATQI'H

1.1 Evocayoyn oty Ac@dieio

21 obhyypovn €moyr, 0 OPOg AGPAAELN XPNOLUOTOLEITAL GE TOIKIAOVG TOUELS.
v Pounyavio, v owkovopic Kol TG UETOPOPES TPocdlopilel v omoeuyn
ATVYNUATOV Kot TNV daOAaEN TG avOpdmivng (aALG Kot GAADY pHopeav) LG, TOL
QLOKOV TEPPAALOVTOG Kot TG TEPLOVGING. QG GUVETELN TG CVTOGVVINPNONG, KOL LLE
Baon v gumepia Kot T AOYKn HoG , OA0L avanmTOGGOVE KATOL aVTIAN Y™ Yia TO Tt
etvar aoQaréc.

1.2 Opropdg g Acparelog

Ac@direre = Kotdotaon otnv omoia TO €mMIMEdO OJ1aKIVOOVEDOHS EVPICKETAL GE
amodeKTA EMmESQL.

O kaBopiopdg TpoTHI®V acPdAElag Yivetal pe TNV Tapadoy] OTL amdALTN
ac@diel dgv dvvator va vrdpEel oy mpa&n (Emdpov,2010). Ilap’ oOleg Tig
TPOCTADELIEC ATOPLYNG ATVYNUATOV Kol GOPap®V TEPICTUTIKMV, AGOT, GOAALOTO KoL
actoyieg cvppaivouv ko Ba cvveyicovv va copPaivovv, kabadg kopio avOpomivn
JPaCTNPLOTNTO Kot KAVEVO UNxdvna dgv Propovv va BewpnBoldv amdAlvto acolr).

YV otebvn oporoyia, M €vvolo TG OCQAAELNG GLVAVTATOL OC safety KoM
security. Kot ot 500 6pot amavtovv o1 AMyn HETP®V Y10 ATOPLYN TEPIGTATIKDOV TOV
&xouv apvntikn €kPaom (amwAeln mAoiov, tpavpatiopnds, pomaven kiw). Ouwe, o
opog safety avtiotoryel o€ mepoTATIKA OV OEV TPOKAAOVVTOL ad TPOBEST|, ONWC o€
TEPMTMGELS KOTMONG VAIKOD, KOK®V KOPIK®OV cuvOnkdv, oavlpdmivov Adboug.
Avrtifeta, 0 6pog security avapEPETUL O TEPIGTATIKA TOV TPoKarovvTal amd Tpodeon,
OMOG GE MEPIMTMOGELS TPOUOKPUTIKNG EVEPYELNS, KAOTNG, 1 AAANG Tapdvoung TpaEng
(Wapavng et al., 2007).

e o2
Yypo 1: TTvpkoayd e Thoio Tomov Containership
IInyn: www.marineinsight.com
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KE®AAAIO 1:EIXAT'QT'H

1.3 H Acpdrera otic @uracoreg Metapopég
1.3.1 Xvvropun Iotopikn Avadpoun

Méypt ta péoa tov 19°° odva, N acedieia otig OoAdooieg petagopés frov
WIOTIKN vdbeon. Xe mePImT®MOoN ATLYNUATOS, ONANdN, TO EVOOPEPOUEVE UEAN
KAALTTTOV €val LEPOG TV OIKOVOUIKMY GUVETELOV OV TPpoEkvumtay. Avti 1 “laissez-
faire” avtiinyn otploTav ot AoyiKn 0Tl AVTol TOL £YOLV TNV TEPLOVGIN TOVG OTN
0dAacoa (TAOIOKTATES, 1OI0KTNTEG POPTION) eival, MG AUEGH EVOLOPEPOUEVOL, OL TAEOV
KATAAANAOL Y100 TNV O10GPAaMoT TG Oeaymyng TV TaEldldV [Le OROAO KOl ACQUAN
Tpomo. Me dAlo Aoy, Ba yapoktnpilope v @poviida ywo TNV AGOIAEW TOL
TANPOUOTOG G “Eppeon”.

AVoTUY(MG, TO OTATIOTIKA OTOlXElDl Oelyvouv OTL OLTH 1 TPOCEYYIoT OV
ATOTEAOVGE AMOTEAECUATIKT HLEOODO Yot TNV SaOAAEN TS aoPAAELOC. G EVOEIKTIKO
napadetypa, ag avaepepdet o Bdvartog gikoot yAddwv avBponwv otn Bopeia Odracoa,
novo Katd TV Yeepivi mepiodo tov 1820 (Xmvpov,2010).

Kotd v Brounyovikn enavactaon, mapatnpeital agtoonueiotn avénon g
avAyKNG UETAPOPAS TPAOTMOV VADOV Kol gUmopevpdtov pécom Bordoong kobmg m
VOUTIAMOKT OpOGTNPLOTNTO GUGYETIOTNKE UE TNV OVOTTLOCOUEVT] Propmyovia. €Qg
amotéAleopa, (nmuota g Prounyavikng vopobesiog mov a@opodcav to avOpdTivo
duvapkd, T cuvOnkeg Aettovpyiog, Tov EEOTAGUO KAT. enekTdONKay Kot 6T TAOiA.
O Kpatucég Apyés v Bropmyavik®dv yopmv, ertopévad, apyilovv va avtipetonilovv
pe peyodvtepn coPapdtnta to {fTnra ™S acedielag 6oV eméPavayv M avéPavay
vy Tpocwpwv gpyacion ota mhoia. To 1850, pdAicta, n Bpetavikn KuBépvnon
kafiépwce Navtikd Tunua oto Yrovpyeio Epnopiov pe oxond v evacydAnon tov
pe {nipata avtod Tov £idovg.

[MopdAinia, o Tépacua ond ta mavid otov atud kot amd o EOA0 610 YaivPa
EKOVE OKOUOL TO EMTOKTIKY] TNV OVAYKN ETICUOTOINONG TOV SLOOIKOGUDY TOV
axolovBovvtov yoo TV JceIAon TG oa&omAoiog TV mAoiov KoBdS Kol TV
AmOKTNON VOLTNYIKNG EUTEPiOG avdAoyng ¢ avantuéng g texvoroyiag. ‘Etot,
napéupaocn tov Kpatikdv Apymdv oto dpdpeva TG VOO TIAMaG ToyltdOnke.

KaBopiotikd poro otn Peitioon g acedielog Emonce M EUOAVION TOV
vnoyvoupoveov. Avtoi nrav kobopd 11oTikol 0pyavicol Tov apyikd elyav ckomd vo
TANPOPOPOVV AELOTIOTO TOVG ACPOAIGTES Y10 TV KATAGTACT TOL TAOIOV KOt Y10 TV
TOWTNTA TOL €E0TAMGHOV Tov. Ot appoddTTeg TOLg oVENONKAY HE TO XPOVIQ.
XNUEPO, 01 VNOYVOUOVESG EMPAETOVY TNV €V YEVEL KATAOCKEDT TOV TAOIOV GOUOOVOL LE
KovoviopoOg mov ot idtot ocvvtdocovv. Emiong taivopodv ta mlola ce KAAGEL,
TPAYUQ OV, PLETAED AAAWV, KaBIGTA dLVATH TNV AGPAAGT] TOVG LE EVLVOTKOVG CYETIKAL
OpoLG.

[Mopd v mpododo oto vopoBetikd Koppdty, ot BdAocoa To aTvyNUHOTO
ovveyiCovtav. Xt Meydin Bpetavia, opoonpo Oewpeiton n B€omion g Aeyoueving
«opobBeciag Plimsoll» (mpe ' 6vopa tng an' tov Samuel Plimsoll wov tav éumopog
KépPouvov kol @AeAevBepo péroc tov Bpetavikov KowoPoviiov). Xapn ot
vopobBeoio avtr, kabe Aertovpyla mhoiwv pe tpoémo mov Oa €0ete oe evdeyOUEvo
kivduvo Vv avBpomivn Con aviipetomlotay e o¢ £YKANUOTIKY EVEPYELO.
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KoBepodnkav, eniong, ta “plimsoll signs”, ta. cOpPora TG YpoUUIG POPTOONG GTNV
mAgvupa tov TAoiov (oynua 2) kot to 1894 opiotnke dwo vouov 1 oplotikn B€on g
YPOUUNG @OPT®ONG. AKOUN, M AGQUANG QOPTOOT TOV GKAPOLS ETOWE VO amoTeEAE]
OTOKAEIGTIKY] €0OVVN TOL TAOLAPYOV.

TF
F T
L R
S
l.ﬁ'I
TF  Tropical fresh water
F Freshwater WNA

T Tropical salt water

S Saltwater in summer'W
Salt water in winter

WNA Winter in North Atlantic
LR Lloyd's Register

Xymqpa 2: Plimsoll signs
IInynN: www.britsattheirbest.com

Mu cepd atvymudtov, kot Kuping n tpaywdio tov vrepwkedviov ‘Titavikog’
10 1912, émov yabnkav 1430 avOpbdmves Cmég, £0mGaV TNV AQOPUN Yol T GUYKAGN
o010 Aovdivo 10 1913 g mpdg AteBvoig Adokeyng yio Bépata acPIrElNS TOV
vavtiAdopévev (International Conference on Safety of Life at Sea). H didoxeyn avt
elye og amotéleopa ™ dSwtdmwon g AweBvoig XopPacng tov 1913 “yua v
acodrela ™G ovBpdmivng Lomng ot Bdracca” (Safety Of Life At Sea, SOLAS 1913).
H obpPaon éxer éxtote tpomomonbel mOAAEG QOPEC OVTOTOKPIVOUEVT OTIC VEEG
OLVONKEG, UE OMATEPO GKOMO TN UEYIGTN OLVOTN TPOCTAGIN TV EMPOTOV Kol TOV
TAnpopatog kébe mloiov. X10 oynua g endpevng ceiidag @aivovror ot Pactkég
aAlayég otn vovsuAoio mov emPBANONKay HETA TO aTvYMUA TOL TirTavikoD.

To 1948, 10p0Onke ot ['evedn o vanpesio tov OHE ywa ta 0épata oyetikd
pe v acedielon g OeBvoig vavoumioiag, pe v emmvopio Atoakvepvnticog
Noavtimoakog Zoppovievticog Opyaviopnog (Intergovermental Maritime Consultative
Organization, IMCO) kot petovopdotke oe IMO 10 1982. [1épacav 11 ypdvia péypt
va ouvedplioet yio Tpatn eopd (1959). O Awebvig Opyoaviopdc Navourioiog (IMO)
etvar évag moAlvebvikog, dlakvPepvnTikdg OpyoavIGHOG, 0 0moiog emPAETEL T COGTN
KOl 0GQOAT ETIKOWVOVIOL Kot GVVEPYOGio HETAED TOV YOPDOV- LEADV TOV GTOV TOUEN
NG VOUGCITAOTOG.
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Xympae 3: Baowuéc addayég mov epaprootnkay 61 0oAdcoia ac@AaAEln LETH TO
atoynuo tov Tiravikov
IInyn: http://www.imo.org/OurWork/Safety/regulations/documents/titanic.pdf

Extog and tov IMO kot toug ynoyvopoveg, dtdpopot aArot gopeic mailovv
TALOV POAO GTNV OVATTTLEN, LAOTOINGT Kol EPOPUOYT] TOMTIKOV Yo T BoAdooio
acediee. O Tapdyovieg avtol meprhapupdvovv ta kpdtn onuaiog (flag states), ta
Kpatn Apévog (port states), tov IACS, debveig popeic 0w v Evponaikn Evoon,
opyavicpovg epyaciog 6mwg o ILO, Kot yevikd oAOKANPO TO GACLO TNG VOLTIAOKNG
KOWOTNTOG, OTMC TAOIOKTNTES, VOLAMTEG, AUAVIO, VOLTNYELD, OCPAMGTIKEG ETAPIES
(P&I Clubs), meptPaAloviikég opyavaOGCELS, KAT.

Ot moMtikég yuo T BoAdooia acpdieio Tov TpowBovvTal amd TOVS TUPUTAVED
Qopeig Ta&vopodvtal oe TOAAEG Katnyopies. Avtég mepthapupdvoovy, PeTald GAL®V,
TPOJAYPOUPES EKTOUIOEVONG KOl TMIGTOMOINGT TOV VOLTIKOV, KOTOAANAOTNTO Yo
epyoacia, omaydpevon YPNoNG OAKOOA KOl VOPKOTIKOV OLCIOV, KATOYPOQN TNG
KOTWGONG TOL TANPOUOTOC, CLVOTKES epyaciog Kot dtafimong Endve 6To GKAPOS Kot
KOWY YA®GGO epyaciog HETAED TV HeEA®V TOL TANPOUHOTOS. AvTikeipevo PEAETNG
etvar emiong o e€omAiopdg tov mhoiov, M OAANAETidpac avBpdmov- pUNXoViG, Ot
emkolvovieg petald miolov kol mAolov-Enpag, To. GLOTAMATO JloyEiplong Kot
eAéyyov BaAdoolag KUKAOQPOPING, TO CLCGTNAUOTO AVOEOPIS TOV TAOI®V KOl Ot
KOVOVIGHOL OGQAAENG TOV AMUEVOV. AKOUO, VTAPYOLV KOVOVEG VOLGLTAOLNG,
KOVOVIGUOT (OPTOEKPOPTMOOTNG, Kavovicpol mupodcfeons, dwadikacieg €pgvuvag Kot
dlcmong, mePPUALOVTIKY TPOoTACia, OYESIOCT, KATOUGKELN] KOU GLVINPNON TOV
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KE®AAAIO 1:EIXAT'QT'H

TAOlOV Kot SlodIKacieg KTOKTNG avayknG Kot eykatdAeiyng Tov mioiov (Yapavng,
2003).

1.3.2 Baowéc 'Evvoleg

H aopdleia etvar pio oyxetikn €vvola, GppnKTo GUVOESEUEVN HE 0L GEPA
AV evvoldv. ['a va eAEYXeTal 1 ACPAAELN ATOTEAECUATIKOTEPO TPEMEL, TEPAV TNG
CUUUOPP®ONG G& TPOKADOPIGUEVOVS KOVOVIGHOVG Kol KOVOVESG, Vo, Elval LETPAGIUN
pe Paon KAmolo aVTIKEEVIKO Voo, Baoikd péco yia v mocotikomoinor, Kot
EMOUEVMG PETPNOT, TNG OCPAAELNG OMOTEAEL 1| €VVOLLL TNG OL1OKIVODVEDGHS M| PIloKOD
(risk). Idwitepn €upaomn olvetor ot dwyeipion tov, ONAAdY GTNn OSLVATOTNTO
aE10AGYNONG TOV OPVNTIKOV GUVETEIDV TOL TPOKVTTOVV amd £vav kivovvo (hazard).
O xivduvvog, pe ) oepd tov, opiletar MG pia KATAGTACT TOL dvvaTot vo, BAdyEeL TV
avBpaomvn o1, v vyela, To meptPdArov, v Woktnoia, pia epyasio. Ot S1APopES
LOPOEG KIvOOVOL HEAETMVTOL GE KAOE auufdy KOl TO GUYKEKPLEVO GTOL ATUYHULOTO,
(accidents) ko oto mepiotatikd (incidents). AxolovBovv cuvvorntikoi opiouol twv
napamdve evvolmv kotd Det Norske Veritas:

Pioko: eivar o cuvdvacudg g mhavoTToc Kol TMV GUVETEW®V €VOG KvOOVOD,
onAadn M mBavoTTa VOGS GLYKEKPLUEVOL GUUPBAVTOG HEGO GE €VO. GUYKEKPIUEVO
YPOVIKO SLAGTN L.

YoyvotnTto: eivar o aplBpdg TV epeavicemv gvog yeyovotog ova povado ypovov
(cvvnBwg exEpdleTar avd £10¢).

IMBavotnTa: 10 péTpo TPOyHOTOTOINGNG €VOG GULUPAVTOG VIO GLYKEKPLUEVES
TpovHTOOETELC.

YUOVEMELES: €IVOL TOL OVOUEVOLEVO ATTOTEAECLATO EVOG GUUPAVTOC.
Kivovuvog: eivar puo katdotoon pe duvopukn vo tpokaiéoet Cnud/BAESn.

AtOympa: éva ovemBounTo yeyovog mov KataAnyel o€ BGvato, TPaVUATICHO, OTOAELL
N KATOGTPOPY| TEPLOVTIAGC, TEPPAAAOVTIKT KATAGTPOPT.

IeproTaTikG: pio KoTdoTooN TOV EVOEXETOL VO, OONYT|GEL GE ATOYT L.
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2. EIXAT'QI'H YXTHN ENNOIA TOY PIXKOY

Ymv Kadnuepwdtto Tov, 0 AVOPMOTOG £PYETOL AVIUETOTOS HE OPOPMOV
€10DV TPOKANGELG Kot KvdHvous. ATd Tig amapyEg g 1otopiag Tov, 1 {on Tov vt
L0 GUVEYNG TPOCTADELD VO IKOVOTIOINGEL TIC OVAYKES TOV, OITOPELYOVTAG TOPAAANAL
TO. EUMOOI0. KOl TOVG KIVOUVOLG ToL Tov B€TeEL 1 @OOM KOl TO KOW®VIKO TOL
nepPdrArov. Avtd mov SeEpPeEl amd emoyn o€ emoyn €ivanl To TAOC O AVOp®TOG
avThapPaveral Kot lepapyel TIC TPOKANGELS KO TOVG KIVOUVOUG, Tl HECA SLoBETEL Yia
Vo OVOADGEL KOl VO EKTIUNCEL TNV €KAOTOTE TPOKANOM / ameEM] Kol TEMKO Tt
neBdo0VG Kot TEXVOAOYIKE EMTEVYUATO XPNOUYLOTOIEL Y10 VO SLOYEPLOTEL TV OTEIAN,
OTOYEVLOVTOG 0T UeiwoN N, av glvarl EQIKTO, 6TV EAAEIYT VTG KOL TOV 0PV TIKOV
GUVETELDV TNG.

INa awdvee, o dvBpomoc opildtay 610 £VOTIKTO Kol OTIC EUTEIPIEG TOV, AAAL
KOl O TPOKATOANYELS Kol Opnokevtikég deonyies. Me v aviamtuén g
QUAOGOPI0G Kol TOV EMOTNUAOV, Ol OVIIAMYELS TOV EMKPATOVGOV OVATOPELKTA
dAAaEav. O dvBpwmog mAéov peretd, eEopBoroyel Kot GLGTNUATOTOEL TOV KOGUO TOV
ToV TEPIPAAAEL KABDG KO TOL POLVOLUEVO TTOL TTALPOTNPEL YOP® TOV.

2.1 T eivan Pioko;

2V TpooTabeld Tov va. epUNVEVGEL TIG TPOKANGELS, TS afefatdtnTes Kot
TOVG KvOOVOLC OV aVTIHETOTILEL G ATOMIKO 1 KOW®OVIKO €mimedo, o0 AvOpwmog
glonyaye v €vvola Tov piockov. H ayyiin AéEn mpoépyetar and to AoTvikod risicum
OV EMPLOVEL KOl GTA VEOEAANVIKA ¢ «p1lko» (Zmdpov, 2010). H andvinon opwg
oV £pOTNON «TL &ivan pioko;» elvar dvokoro va 000el, xabhg 1 AéEn pioko
EUTEPLEYEL OLOPOPETIKEG EVVOLEG TOV UETAPAAAOVTOL GOUG®VO LLE TOV OTOOEKTY, TNV
KOW®Vio Kot TOV Y®poyxpOvo, 001YOVTOS TOAAES POPEG O GUYXLOT KOt TOPEPUNVELES
"Evoag tpamelitng avtidapfdveral to picko o¢ To eninedo TG EneVOLTIKNG £KOECTG TOV
oe Mo emyEpnuotikny opactmpotta. [o évav aceolotrn, picko elvar To
TEPLOTATIKA Y10 TO, OTTOi0 TPOoPEPEL acPdieta. Kat yio tov a&iopatikd Papdiog ot
Yé€pupa Tov TAoilov, pioko givar To TOTE KO TOGO Bo PEIDGEL TV TaXOTNTA TAELONG
oe otaolakn peimon opatotrag (O’Neil, 2000). Ot evpOtepa S10.0£00UEVES YPNOELS
™e AéENg etvan (Bovpog, 2007):

* To pioko g kivduvog.

* To pioko wg mbavotnTa.

* To pioko wg cvvéneia.

* To pioko wg ameld 1 avemBOUNTO YEYOVOG

Kotd tic tpewg tehevtoieg Oekaetieg, 6mov m évvola ‘Pioko’ peAetdron
OLUOTNUOTIKA, EPELVNTEC, KOWMOVIOAOYOL KOl €01KOL TOV &YOUV OMGEL TOAAEC
SPoPETIKEG O100TAGELS Kot OpIoHovG. To yeyovog ovtd opeidetanl 610 TOAVIIGTUTO
YOPOKTAPO TOV piokov KOODG KOl GTNV LIOKEWEVIKOTNTA TNG OVIIANYNG TOL
avOpdTOL Yo TNV £VvOla TOV.
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To medio g dwyeipiong piokov (Risk Management) £yet avamtvydei
ONUOVTIKA KLupimg 000V apopd otovg Toueic g Avdivong piokov (Risk Analysis)
Kot ToV VToAOYopoV / ektipunong piokov (Risk Assessment).

AVOADOVTOG TO TOPATAVE :

Risk Analysis : sivor 1 ocvomuotikn ypnon S0BécI®Y TANPOPOPLOY Yo TNV
avayvOpIon TV Kvouvev Kabmg kot 1 ekTiunon piokov 6€ aTopiKd, KOW®VIKO,
nePPaALovVTOLOYIKO emimESO.

Risk Assessment : eivar 1 emavelétoon TOL AmOdEKTOV PIoKOL TO OmOio £)el
avaivBet ko aglohoynbet faciouévo oe KpLTNnpla avoyns Tov piockov

Risk Management : civor 1m g@oppoyn g ektiunong piockov pe mpobeon va
TANPOPOPNGEL Yo TO. KATAAANAO HETPO pHel®ONG PIoKOL Kot TOVS TOUVOLS TPOTOVG
EQAPHOYNG.

H aAAnlocvoyétion tov cuvictwo®mv tov Piokov ¢aiveton molotikd oto
TOPOUKATO GYNLLOL:

EKTIMHEIH PIZEKOY
ANAAYIH PIZKOY ~
CpIoPGE TOU OROTTO0 TNC QvaAuong
Avayvipion kvilvioy w
EkTiunan piokou (TToooTikoToinon) N
r MOAITIKH
AvTiAnyn piokou
AZIOAQOIHEH PIZKOY o Afieg
Amogdosig amedextol pigkou EpmaToaivn
AVGAUTT TWY ETIAOYUIV ApIoRATNON-SiapdKn
| loxUg-Buvaun
L Moloc armeeaaifel
EAEMXOZ / MEIQZH PIZKOY '/
AR aTOPATEWY AIAXEIPIZH PIZKOY
TpaTol epapUoynic -+

Yympa 4: ZuvicTOoEG 61N OlAXELPION TOV PiGKOL
IInyn: Bovpog A., Extipnon kot Anodoyn Piokov, Tevyog A: Anotiunon Piockov pe
ePappoyn otov EMnvikd Bardoacio ydpo, EMII, loviog 2007
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2.2 lMapadocrakiog Opropdg

Onwc mpoavaeépOnke, AOy® 1TNG LTOKEWEVIKOTNTOS 7OV TO OEMEL, O&V
VILAPYEL ATOAVTOC OPLGHOG TOVL piokov. O Tapadoctakds opiopudc eivat:

¢ Pioko Oswpeitar to yivouevo tyg mbavotytag avem@ountov ocoufdavrog eni tTig
OTLOIEG UETPICIUES EMTTACEIS TPOKVATOVY A0 OVTO.’

R=XpxC

Omoov

R: Pioko

p: mBavotnta (cuyvoTNnTa) £VOG GLUPEVTOC
C: ovvémeieg Tov cuppdvtog

[Ipopavmdg To €vieOUEVO €VOC oLYVE  EUQAVICOUEVODL OTLUYNMUOTOS LE
KOTOGTPOPIKEG GUVETELES AMOTEAEL TN OLVGUEVESTEPT] KOTAGTACN O dmoyr picKov.
‘Exovpe 001600 GAAEG dVO TEPMTMGEIS: 1) LVYNAN oLYVOTNTO- WIKPOG optOudg
GUVETELOV KO 11) YOpNAn cuyvoTNTa- PEYAAOS aPtOUOC GUVETEIDV, TOV UTOPOVV VO
BempnBovv axpaies.

Me m Oeopnon avtn, €va atoynuoe mov mapdyst 100 amdieieg Cong
AVTILETOTICETOL OC IGOTIHO HE EKATO OTLYNUOTO TOV KOTOAYOUV TO KoBEvo og o
antoisw Cong. Opwmg, m xowvovikh eumelpio Aéel oG M evIOTOON M Omoia
npokoieitanr and Eapvikég, pecaiog 1 Heyaing KMpokag, ammAeles eivol evtovotepn
amd TV A0po1on TOV EVILTAOGE®V 160V aplfol aAAd povadloimy aTuynUATOV.

BAémovpe T Suthn vtdoTaoN TOV Ppickov, dSNANSN OTL GTNV TPAYLATIKOTNTA O
VIOAOYIoUOG TOV pickov amattel T yvdor 000 peyedmv, toco ¢ mbavotnTag 660
KOl TOV GUVETEW®V KATOov yeyovotoc. H yvoon avtr| dpmg dev elvar edkoro va
KkataktnOel, amartel v TPOGEKTIKY AVAYVMOOT TOV GTATICTIKGOV CTOLXEI®V Kot TNV
KataokeLn mhavobewpnTIK®OV HOVTEA®Y TTOL B pTopoHv va, GuvuToAoyilovv OAa Ta
TPOYLOTOTOW GO GEVAPLAL.

2.3 Katnyopieg Tov Pickov

H évvoila tov piokov kot o emaxpiPrg optopdc tov amoteAovv TpoPAnuata
nov d¢ gaivetar 0Tt Oa AvBovv dueca. Eva mieovéktnpa mov aroppéetl amd ovtn TV
Kataotaon eivar  eveMEla pe v omoia popet va kivnOei o pedetnTng Tov.

H Boaowkodtepn kotnyoplomoinon tov pickov yivetor g mpog Tov AvOpmmo.

"‘Exovpe homdv dayopiopd peta&d tov pickov 6€ atopkd enimedo (atopkd pioko)
K0l TOL pioKOv 6€ OpAdN OTOH®V (KOWVOVIKO picKo).
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2.3.1 Atopko Pioko

To atopkd picko opiletan wg: ¢ To pioko mov avryuetwmilel éva drouo otay

Ppelei  avryuéromo pe Evav kivovovo. Avté ocovumeptloufaver Tt @ven Tov
TPOVUATICUOD IOV EIVAL OVVATOV va VTOGTEL, TNV TOOVOTNTA VO TPOVUATICTEL Kal
THY YPOVIKY OLAPKELA KATA THY OTOIA TO ATOUO £Ival EKTEOEIUEVO 6TOY Kivovvo. ’
[Tpaxtikd to aTopKO picko eKPPAELel TN cLYVOTNTA TPOVUATIGHOD EVOS ATOLOV TOV
Bpioketon ektebelpévo og kdmolo kivouvo kot GLVHOWOC OTIS EPAPUOYES eppavileTot
pe povaoeg (tpavpoatiopol / povada ypovov). To atopukod piocko umopel vo ek@pootel
pe:

e To pioko TPALHOTIGHOV OV XPOVO Yo £VO GLYKEKPLULEVO dtopo (1/£10g).
o To FAR (Fatal Accident Rate) mov ek@paletl tov aptuod tov Bavatwov avé 100
EKOTOUUOPLO. AVOPDTO-MPEC.

[Mopakdte PAEmovpe oynuotikd to €tolo atopkd Pioko Bavdtov yuo to
TAnNpopate dStedpov THnwv Troiov, coppova pe Epeova s SAFEDOR 1o 2005.
[Mopatmpodpe 6Tt to0 TAnpopata twv Bulk Carriers, twv General Cargo kot tomv
mhoiwv Ro/Ro givar ta mepiocdtepo ektedeipéva og kivouvo.
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Intolerable Risk

Individual risk

P > F O & &
o W 8 &
& ® & & &7
C}?& ? © A\drrb é}
4 s <

Xympae 5: Etoto atopikd picko Bavatov yuo to TAnpodpate S1opopmv THTmv TAoimV,
nmapovotalopevo pali pe to Kpimmplo Amodoyng Pickov
IInyn: Risk evaluation criteria, SAFEDOR 2005

2.3.2 Kowoviko Picko
‘Kowvawviko picko civar 1 oyéon uetalt coyvotntas kai apibuod atouwv

oV Eival OvVaToy va VITOGTOVY Eva, GOYKEKPIUEVO EI00S TPAVUATICUOD GE OEOOHUEVO
TANOVGUO ATTO THY TPAYUATOTOIN G EVOS GCOYKEKPIUEVOD KIVOVVOD.’
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O 6pog Kowvwviko Pioko mpoékoye and tnv avaykn, vo arotunwdel o Tpomog
LE TOV 0Toi0 01 d1dpopot Kivovvol emnpealovv peyoldTepEG OUAOES TOV TANBVOUOD,
Kot Oyl TAEOV HEHOVOUEVA ATOUA, TOV BPioKOVTOL G CLYKEKPIUEVO TOTO, GE KATOLN
YPOVIKT] GTIYUN).

Mivaxag 1: Kpuripio amwodoyng kovmvikoh pickov yia d1égpopouvg TOIToVS TAoiwmy.
IInyn: “Formal safety assessment — decision parameters including risk
acceptance criteria”, IMO, 2000.

Societal risk acceptance criteria for different ship tvpes based on economic importance
Boundary between negligible and tolerable risk (10, 2x107)
Tankers
Boundary between tolerable and intolerable risk (10, 2x107)
Bulk and ore Boundary between negligible and tolerable risk (10, 10™)
CaITiers ) ) .
Boundary between tolerable and intolerable nisk (10, 107)
Passenger ro-ro Boundary between negligible and tolerable risk (10, 107
ships _ . B
Boundary between tolerable and intolerable risk (10, 10™)

EmnmAéov, ypnowomnoteitor kot ©C OVIIKOTOTTPIGUOS TNG OTOGTPOPNS NG
KOW®VIOG, TPOS OTLYNUATO TOL £XOVV GLVEMELEG o€ peydAovg mAnBuopovg. ‘Eva
HEYAANG KAIHOKOG aTOYMUO UE TOAAOVG VEKPOUG GULYKIVEL TNV KON YVOUN TOAD
TeEPLOCOTEPO OMd éval cHVOLO WKpNG KAIHaKOS aTtuynudtov pe 1o 1010 abpoicua
VEKPOV.

Avtd efnyel ko to gvoloPépov Yo pETpnon tev piokwv mov ennpedlovv
bpeca éva peyddo apOud avlpormv. Amd ta topandve kabdictator eavepd, OTL TO
Kowwvikd pioko Ppiokel dwitepn epappoyn otig HeTapopés (gite mpdkeltor yio
odwcéc, elte Yo Baddootleg, cite Yoo aepopeTapopés), kabhg oe mepintwon
ATUYNUOTOS TO CLVOAO TV emPoavoviov ektifetoar oe kivovvo. Ztov mivaxka 1
napovstalovior ta Opro. amodoyng tov Kowvovikov Pickov yua didpopovg tHmovg
mAoiwv pe BAom OKOVOHIKA KPLTHpLoL.

To xovavikod picko petpdror pe dvVO TPOTOVG:
2.3.2.1 Kapmvieg F-N
Ov xopmoreg F-N ypnopomoohvtol cuyva ywoo va avadeiEouv 1 oyéon

avlpeco og PIKPNG KAPOKOG AAAG GUYVE OTUYNLOTO, KOl GE OTUYALATO LEYOADTEPNG
KMpokog ta omoia OpmG Tapovstdlovy YauUnAOTEPT TOAVOTNTO TPAYLUTOTOINOTG.
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10-4_

10-5_

10

Xympa 6 :Kopmoin F-N
IInyn: Zyeodiaon [Mholwv Yo Acpdireia kon [epiParrovrikn [Ipoctacia, Xmvpov
2010

270 aVOTEP® CYNUO  GAIVOVTOL OVO EVOALOKTIKEG KOUTOAES (EV TPOKEUEV®D
evbeieg - o1 TYég efvon evoekTKég) mov umopovy va BewpnBovv w¢ EVOALAKTIKA Opla
amodektng dtakvdvtvevong (N = o aplBudg amwiewwv, F = m ocovyxvommta N 1
TEPICCOTEPMV OTMOAEIDOV OVEL ATOLO KOl £TOG).

Ot vo-meproyég mov gvupickovtal dve Tov gvbsidv kaBopilovy KATAGTAGELS
un amodektg dtaktvovvevonc. [oapatnpolpe 6Tt eved pe v dve gvbeia amodideTor M
{810 PapvTTa oe oTvyfuoTa pkphg kot peyding khipokag (F/N = 107 1600 yia N = 1
660 kot ywo N = 10,000), n kGt KopmOAn 0€tel mo avotpd OplO0 OTMOSEKTNG
Slakvdhvevong yuo ta peydng khipokag arvyfipata (F/N = 107 yio N = 1 adhé F/N
=107 yua N = 1000).

H o6ebdtepn evbela Bo avtikatomtpile emopévmg kaAvTepa TV "KOW®OVIKNY
avtiinyn" mepl dtokivovvevons. Av mpoodopicovpe kot ) 0éomn tng gvbeiog Kot
and v omoia 1 dtaKvdvvevon ekiappdveror og apeintéa (cvvnbmg opiletan pe
ToPAAANAN TPog TV €vbeial amodeKTNG SLOKIVOVVEVOTG), TOTE EYOVUE YWOPIGEL TO
EMIMEDO GE TPELS VITO-TEPLOYEC.

H evéibpeon vo-meproyn| etvan Aeyopevn "ALARP" an'ta apycd tov Aégemv
"as low as reasonably practicable". Xtnv meployn avty n dtakwddvevon elvar pev
amodekt] oAAG Bo Tpémetl va yivel mepantépm mpoomddeila Yo vo eayiotomoin el pe
Baon avaAvcn KOGTOVG-O1KIVOVVELGTC.

2m PPrloypapio cvvavidpe cvyvl SPOPOTOMUEVES TIUEG OOOEKTNG
atopixns (individual) dokvOOVELONG GE GYEON LLE TNV OTOOEKT KOIvwVIkY (Societal)
drokvdvvevon (m.y. Katd pio tédén peyébovg). H atopkn daxivodvevon €xet vonua
otov avapepdpaote o mOAVOTNTA OTOAENG €L TOL GLVOAOL TV eKTEDEUEVQOV
avBporov. H xowovikn dtaxwvédvevon divel v mhovotnTa andAENS g TPOG TO
obvoAo TOL TANOvLopoV. XVVNOMC XPNOUYOTOIOVHE Yo TNV  TEPLYPOPT] TNG
dwypappato F-N. Mepwd mapadeiypato koapmviov F-N mov mpoteivovror amd
ovykekpléveg yopeg: OAavdia (VROM), Bpetavia (HSE), Hong Kong kot Aavia

KATAXKEYH EPI'AAEIOY YIIOAOI'TEMOY AIAKINAYNEYZHX 18



KE®AAAIO 2:EIXAT'QI'H XTHN ENNOIA TOY PIXKOY

napovstaloviol 6to oyfua 7, 6mov @aivovtor Eexdbapo ot SpPopEG GTO AmOOEKTA
opla piokov, avaAoyo TO POPEal.

Iniernational standards in FN format

1,001
1,0E-02
1,003 |
1.0604
1,0605

1.0E 06

PN=n) [1year]

1.0E-07

1,00/

1,0E09

10610

1.0E-11 !
id 100 1000 1000

i {naniber of fatalities)

Xympa 7: Kpunpa arodoyng piokov yo kopumores F-N
IInyn: Suddle, ‘A logarithmic approach for individual risk: the safety index approach’,
proc. of ESREL,2003

2.3.2.2 Potential Loss of Life (PLL)

[Topd Vv adopeofnmen 6rovdadTNTo TOV KOUTVAGY F—N, TOAAES POPES
OTNV EMKOWMOVIOL LE TO KOWO KPIVETOL avayKoio vo amotutmBodv to amoteAéopata
TOUG PE TN HOPON €vOg POVo apifuod, dtevkoAbvoviag €16t TV aflohdynomn Tov
ploKOL KOl TN GVYKPLoN TOV UE PIGKO TOV TPOKVTTOVY OO GAAES OPAGTNPLOTNTEG.

To onuovtikdtepo kot evpvTeP dradedopeEvo péyefog mov eEumnpetel avTn
™V avaykn, gtvon n mbavornta anwieios {wng, n onoio amavtdtor ot PAoypaio
He To ayyAIKO g axpwvowo, PLL (Potential Loss of Life). To PLL opileton yevikd

G,

‘0 avapevopevog aplOpoc Bavatov amd po. dpacTNPLOTNTE 6E NAGTNNE EVOS
xpovov’

KOl TPOKVTTEL At TN GYEDT,
PLL= X x fy(x)dx

0oV,
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® X 0 0pOUdS TOV VEKPOV
* fy(x) n cuvdptnon TukvoTTag TOAVOTNTAG TNG KAUTOANG F-N

2.4 AvekTikéotnTo tpog to Pioko

Xopupova pe to eyyepioo: Health & Safety Assessment tov DNV, ot
neplocoTEPEG HEOOJOL ekTipnong piokov Paciloviol 6To TANIGIO AVEKTIKOTNTOS TOL
piokov (tolerability of risk, TOR). To &v Ady®w mhaicto mpooeyyilel to pioko pe v
evpeta évvola, mepthapupdvovtag oe avTd Oyt LOVO TO PIcKO TOV OTWAEL®V (OTOUIKO
K0l KOW®VIKO ploKo), 0AAG Kot TNV avTIANYN TOV KIVOUVOV KOl TOV GYETIKOV NOKOV
KOl KOWVOVIKOV 0VICLYLOV, OTWG 1) ATOCTPOPT GTO UEYOAO TOADVEKPO OLTUYNLLOTO.
Xwmpilel 10 pioKo o€ TPELG TEPLOYEGS:

= Mn anodektd. To emimedo piokov Oewpeitor pun amodekTd €KTOG OO E0IKEG
TEPIMTOGELS (T TOAENO). APOSTNPLOTNTEG OTIC OTOIES EVUTAPYEL TETOL0 PICKO
TPEMEL VL amayopevovial, 1 10 pioko opeidel va peiwbel pe omolodnmorte
KOGTOG.

=  Avektd. To eminedo piokov eivor avektd mpokeyévov vo eEac@arotel
o6perog. Avtn n Covn elvan yvoot) og ALARP (as low as reasonably
practicable). H dtokivobvevon elvar amodekth, ouwg 0o mpémel va Anedodv
TpOcHeETO LETPA LETPLAGLOV TNG, EKTOG Kot av M EMPEPLVOT TOV TPOKAAOHV
(og xpoVOo, KOGTOG Tpoomabeln) eival eupovdg Svcavdioyn e ) peiwon Tov
PIoKOL OV EMPEPOVV.

* FEvpéwg amodektd. To emimedo draxvdvvevong Bewpeitor aonuovto. evikd
OgV amaTOHVTOL TEPULTEPM EVEPYELES TEPLOPICUOD TOL.

Ot katnyopieg Tov Piokov oymuatikd:

A Risk ¢ S ——
IMACCEPTABLE isk cannnt be justified save i
REGION extraordinary ciromnstancas
Contrel messures nmst be inmoduced for sk in dus
region to drive residual risk towards the broadly
zcceptable region
TOLERABLE

If residnal nisk remains mthis region, sud society
REGION desires the benefit of the activity, the residuzl nsk =
tolerzble only if further rsk reduction is impractcable
or requires action that is grossly disproportionate m
e, wouble and effort o the reduction in sk

Increasing individual risks and societal concerns

\ achaved
BROADLY [ / Lewel of residual risk regarded as nsignifican:
ACCEPTAELE I'|I I|'I and frther effort to reduce risk not likely o be
REGIOH Vo raguired 2= resourcas 1o reduce risks likely o be
".Ir|'ll grossly disproportonats to the nsk reducton
achaved

Meslizible Risk

Yympo 8: IThaicto avoyng Pickov
IInyn: Det Norske Veritas, Health and Safety Executive, 1999a
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3. EOAPMOI'H ATIAXEIPIXHY PIXKOY XTH NAYTIAIA

3.1 I'evika

H dwayeipion pioxov (risk management) givor pio opBoroywkn dSwodikacio
MynMg omoedoewv kotd TNV omoio mpocsdlopileTar, ovoADETOL Kot €AEYYETAL M
mBavotnTo Kot 1 6oPapotnTa TV KIvohvev Kabdg Kot Tov enakdlovbov pickov Tov
amelAovV ™ Plootudtnta €vOg opyaviopod N TNy emrtuyia pog owadikaciog. H
dwxeipion piokov mepthapfaver (Kohli, 2007):

1. v avayvaopion tov kivovvov (hazard identification): avoyvopilovtal ot
EMKIVOUVEC OCLUVONKEG, HEC® TPAYUOTIKOV YEYOVOT®V (.Y OTLUYNUOTA) 1 HECH
TPOYPOUUAT®V TOV  OTOGKOTOUV GTOV  EVIOMICUO TOV TNYOV  KIOLVOL Kot
kaBopilovion Ta YOpOKINPICTIKA TOVG,

2. mv adioloynan tov pickov (risk assessment): a@ol €xel ovoyvoplotel o
kivduvog, amorteiton KAmol Hopen avdAlvong ywo TNV ektiunon g SVVOUIKNAG TOV
piokov. Xtmv oa&oroynon Aaupdvovtor vrdéym N mbovotyto. TOL  KIVOOLVOD
(probability), \ cofoapotnta TV OPVHTIKWOV GLVETELDV (Severity) KOl TO TOGOOTO
éxBeong (Yo 10 atopukod picko) oe kivovvo (exposure).

H Awyeipion Pioxov (Risk Management) ntpmtogppaviCetot tig dekaetieg Tov
1960 ka1 1970 Adyw g 7TOTE paydaiog avOO0L TNG TLPNVIKNG KOl TNG YNHKNG
Bropnyaviac. Ot owénpéveg cuvémeleg 6€ TEPIMTMOON ATLYNUOATOC, TOGO MG TPOS TN
coPapdmra toug 660 Ko 610 péyebog tov TANBvouo mov OBa emmpéalav (VyYNAd
KOW®VIKO pioko), OMUOVPYNCE TNV OVAYKN O OPYOVOUEVOV KOl ETICTIHOVIKOV
HEBOO®V OVTILETMMIONG TOL PICKOV HE OGO TO JVVATOV TEPIGCOTEPO AVTIKEUEVIKO
TpOTO, O OmMOi0g oLV TOlG GAAolG Ba mepdpille Opoaoctikd To TEPBDPLL Vi
VTOKEEVIKEG Kploelg (my. T onuoivel amodekTd pioko 1] YEVIKOTEPO Tl ONUOLVEL
picko).

>t Baidoota Bropnyavia, n dayeipion pickov KAVEL TNV ELEAVIOT THG KOTA
) oekoetio Tov 1980 ko cvykekpyéva otig e£€0peg e£0pvENG meTpeLaiov, v 6T
vautidia kabepmOnie o péBodog ANyng aropdcewv ) dekoetioo Tov 1990.

Mdélota to 1997 6¢ po Tpootdheio, cLYKPOTNONG GUYKEKPUEVOV KAVOVMV O
IMO, petd and mpotaon g AyyAlog amd 1o 1993, evékpive pia TpocEyyion Tov
piokov oe mévie Pruato m omoio ovopdotnke Tomiky Amotiunon Aocoeoleiog,
(Formal Safety Assessment, F.S.A.).

Ot mopamdve eEEMEES KATAOEIKVOOVV TNV OAOEVO OWENVOLEVT] ETLPPON TOV
picKOL MG TAPAYOVTO ANYNG OTOPAGEDY GTNV VOLTIALL, KATL TOV OVTOVOKAGTOL Kot
o1 véa Tdom o1 Vo ynon mAoiov, yvoot og Risk Based Design. To Risk Based
Design eivar pia emionun pebodoroyio oL EVOOUATMOVEL TN GUCTNUOTIKY dloyeipion
piokov ot ddikacios oYESOGHOVD. XTOVG GLUPOTIKOVS GTOYOVS TOL GYESUGLOV
(toybnro, pHeTaPopiky| kavotnTo KAT), Tpoctifetan n Tpdinym/eEdietyn tov pickov
(Vassalos et al, 2006).

H Paocwn dwpopomoinon avtod Tov TpdTOL GYEdINONG GE OYEON WE TOV
napadoctokd, eivar 01t avtli va €govpe TAEOV KOVOVIGLOUG TOV ETLXEPOVV VL
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eAEYEOLV TIG TTOPAUETPOVG TNG oxedlaong pe avoAlvTikKEG 0dnyieg, KatevBuvopaote
TPOG KOVOVIGLOVG TTov, Aappdvovtoc vt dyv to picko, BETovv 61O 0VE TOVG 0TOT0VE
Oa pémetl va mAnpoi 1o mAoio yio va eykpiOet.

210 mopoKdTo oy Tapovcstaletal n dwudikacio oyedtoopov Kot Risk

Based Design:

SHIP DESIGN

_

Performance

SAFETY ASSESSMENT PROCEDURE

Design safety soals

Expectations

e

Eequirements and

Funchional requrements / preferences

Identification of hazards

Constraints

i v

Identification of possible design solufions
(focus on preventing accidents)

Idennification of critical functions, systems

Ship functions and

=~

= and relevant kev safery paramerers

performances ‘:‘"\.,_ safety é—""’f—' . s .
] 4 performance Identification of cifical'desism scenarios
—(iv) _‘_\‘H\h (flooding, five, system failure, etc)
Systems. fimass for purper
- s Rizk Anabysis
components. &ﬁbﬂ' How probable? How serious?
hardware Design {Level of detail depends on design stage)
(demgn S.Oll'l-tl@ﬂj = Decision- Rizk Assessment
casts making Implementation of nisk control measures

— (W) B
Evaluation of ship |pF techmical
performances

(focus on oufigating consequences of
accidents)

Integrated Design Emironment
[Software Plagform]
Yympa 9: Yyniov emimédov mhaioto yio v ektéheon tng pebodov Risk Based
Design
IInyn; Risk Based Ship Design: Concept, Methodology and Framework, D. Vassalos,
2006

YUVOTTIKG, TOPATNPOVUE TG OTIS oVOyypoveg HeBOOOVE AGPAAES OTN
vouTidia dlvetarl witepn €Ueacn o6to pioko, ®¢ Tapdyovio ANMYNG amoQicE®V
aKOUN Kot otn vourmynon tov mioiwv (Risk Based Design). KaBe mpocéyyion mov
éxel og Paon g v oamnotipnon piokov (Risk Based Approach w Safety Level
Approach) npénel va givon (Papanikolaou, 2009):

® TPOAMTTIKT): Ol KivOuVvOol TPEMEL VoL TPOAaPavovTal Kot Oyl Vo TapaTnPOVVTOL
HETA omd aTLYNUATO, TO. OTOiol LETAPPALOVTAL GE OTKOAOYIKEG KOTAOTPOPEG,
o€ YPNUATIKO KOGTOG KOl GE PEWMUEVT] ACPAAELD, TOGO Yo TNV avBpdmivn {on
0G0 Kol Yo To 1010 To TAOTO,

® GUOTNUOTIKY: TPEMEL VO, YPNOUYLOTOLEITOL L0 OWKOVUEVIKY) KOl OOUNUEVT)
dwadikaoiol,

o Jweovng: mpémel va. givon pio kaBapn oladikacio, 6mov Ba mpocsodlopilel o
eMNEdO NG ACPAAELNG TTOV EMLTLYYAVETAL,

®  OIKOVOMIKA GLUOEPOLOA: TPEMEL VO EMTVYYAVEL TNV 160PPOTio. PLETAED TNG
ACQAAELNG KOL TOV YPNUATIKOD KOGTOVG,.
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3.2 Tomkn Anotipnon Aceaielag (FSA)

Onwg emonudvinke, n TpoAmTiky] mapéuPacn o1o YOPo TG VOLTIAOG
kabiepobnke emomuovikd pe v Tomkny Amotiunon Aocpdieiog (Formal Safety
Assessment — FSA) mov opiletar and tov IMO (2002):

«uor ophoroYIKN Kot GLGTNUATIKY SlodKaGie, TOV GTOYO EYEL TNV AMOTIUNGCT TOV
ploK®V OV CLVOEOVTOL HE TIG OPUCTNPLOTNTEG TNG VOUTIAING, TNV TPOCTUGIO TOL

Bolaociov mepailovtog KaBdG kot Ty eKTiunon kO6Tove 0QEAOLG amd TNV
EQOPLOYN LETPOV Y10 TO UETPLOGHO OVTOV TMOV PICK®V ».

H ev AMdym mpocéyyion eykpinke and tov IMO 10 1997, petd amd mpodtaom
¢ AyyAlag, kot meptiapPavetl mévie Bacikd fruota. Enypoppoticd:
1. Avayvopion Tov eUTAEKOLEVOV KIVOOV®V GE o OpacTnPLOTNTOL.

2.Extiunon tov  piokov mov TWPoEpETOLl  amd TOLG KWWOOVOLS OV
avayvopiotkay 6to 1o fua.

3. Agpedvnon tov gpyaleinv mov dtbétovpe Oote vo PElmBEl ovTd TO picko
(R.C.O).

4. Avidlvon Kootovg / Képdovg amd v epapuoyn tov R.C.O.
5. Tlpotdoelg yuo T ANyn omoedcewv mov Ba Pacifovtor otig mAnpopopieg

OV GLAAEYOM KOV KOTd T TPOTYoULEVA PrLLaTaL.

H dopn g FSA ¢aiveton oto oyfua 10.

Ta mapandve tévte Prpota avoAvTIKA:
3.2.1 Avayvopion Kiwvéovev

Q¢ «ivovvo opilovpe 10 GOVOAO TOV « KATAGTAGEWY, GVVONKOV,
XOPOKTHPICTIKADY 1] I0I0THTWY 7OV ONUIOvPYovy THY mhavotyto ovem@vuntwv
ovvemelmv » . 'Exel onuocio 6Tt ot kivdvvol avtol dnpovpyodv v mbovotnta Kot
Oy T PefordTnTo AveTBOUNTOV GUVETELDV.

Ext6g amd toug Kivovuvoug, ot fAcT) TV YEYOVOT®MY OV 001YOLV GE aTLYNLLO
tiBevTon ko Kamoleg «feueiicddeis outiesy, dnhaodn advvapieg otn dayeipion Tov
GULGTNLLOTOG, TOV dNUIOVPYOLV EVVOTKES KATOGTAGELS Y10 avOpmdmva Addn 1/ ko
mpodidbeon yio BAGPec oTov eEomAMaud.
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Definition of Goals, Systems, Operations Preparatory Ste

| Hazard |dentification \ _ﬁu-,p |

Y

Scenano definition

ﬁ - _
Cause and Consequence
Frequency Analysis Analysis
Y
Risk Summation Step 2
I_| g .
Y Risk Analvsis
NN | .
Options to decrease | |~ Risk __'Gpnmslamitugate slep 3
Frequencies Controlled? Consequences
Y§s
Cost Benefit Assessment
= St ep 5

Reparting

Xyfqpa 10: Aopn FSA
IInyn: Formal safety assessment: A critical review, Kontovas, Psaraftis, 2009

O ocvvovaopdg avt®v Ba odnyNoel o Eva apylkd YEYOVOS, TO 0moio av Ogv
KATAPEPOLV VO, EAEYEOVV Ol aopadioTikés dikeideg TOV GLOTANOTOS pag Ba eEeAryDel
oe oartoynuo. Me TOov Opo 0CQPOMOTIKEG OwAeideg evvoovpe okpdG  TO
TPOYPOUUATIGUEVE LETPO TPOCTAGIOS TOV £XOVV GTOYO VO SLUKOWYOLV TNV TOPEin TmV
YEYOVOT®V TOV 00MNYOoOV GTO OTOYNUO, KOl UTOpPOovV Vo €ivol amd GUOKEVEG Kol
avOpOTIVES EVEPYELEG EMG OPYAVAOTIKOTL KAVOVEC.

Metd 10 apyiKo yeyovog Kol KoTd TNV TOpEia TPOS TO aTOYNIO, TIG GUVETELES
TOL GTO GUGTNUO KO TIG EMMTOGELS TOV 6TOV AvOpwmo Kot To TEPPAALOV, amatteiton
ouveYMG €vag GLVOVLOGHOG €EMTEPIKOV QUTIOV KOl OTOTVYIOG TOV OCQOUACTIKMOV
ducAeidv Yo va cuveyileton 1 alvcida Tov dtoypappaToc.

Ye autd TO TPOTO OTAOIO TNG OVAALONG, GTOYOS WOG €IVOL VO EVIOTICOVLE
OAOVG VTOVG TOVG KIVOVUVOUG EITE EVOTAPYOLY GTO CUGTNLO OGS, €ite etvan emyevelg
KOl VO TPOY®PNoOLHE o€ pia Tpdtn epdpynon tovs. H Pacikodtepn tvmomompévn
péEB0SOC Yo TNV avayvdpion Kivdhvev o€ pio HEAETN pickov etvor 1 e€ng:
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KE®AAAIO 3:EOPAPMOTI'H ATAXEIPIXHY PIXKOY XTH NAYTIAIA

e HAZID (Hazard Identification Technique)

I'evikdc 0pog mOL TEPIYPAPEL TNV OVOYVOPICT TOV KWOOHVOV Kol T®V
emokOAoVOwV cuvverEl®V TOVG, Eexwpilovtog avTég mOv @Qaivetonr va givol wo
onuovtikéc. H teyvikn pmopel va ypnowomombBel o610 cOVOAO TOL GKAPOVLE M
xopilovidg to oe emuépouvg Topeic | Kot yoo TNV a&loAdynomn UG CLUYKEKPLULEVNC
dwdwaciog. Xvvbmg TO CLOTNUO HOG OlPEITOL GE VTOGVUVOAQ, TO Omoio
eetdlovtal amd €101KoVg e GTOXO TNV OVOKAALYN TV Thovev Kivduvav. TErlog
EYOVUE U0 TPAOTN TOEIVOUNOT TOV KIVOUVOV avAAoyo e T cofapdTnTa TOVC.

3.2.2 Amotipnon Piockov

YKomdg avTov TOL PAUOTOC €lval M avOALTIKY €EETOOT TV KIVOUVOV OV
avayvopiotnkav oto tpdto frua (HAZID). H e&étaon avt) meptiapfavel dvo kopio
uépn, v avatvon artiov — ovyvotyras (Cause and Frequency Analysis) ko v
avalvon ovvemeiwv. Ta eEaydueva Kpivoviol omodekTd 1N U ovaAoyo pHE TN
CLUUUOPPWON Tpog mpokabopiouéva kpithpia amoooyns pickov (Risk Acceptance
Criteria).

a Risk Understandin ™
N =
— ! ™~
____.-"'
How likely What can go What are the
1s 1t7 h " wrong? " impacts?
Foundation for Risk Assessment
* Historical *  Analytical * Knowledge and
exXperience methods Judgement

Xyfqna 11: Baoweés apyés tov Risk Assessment
IInyn: Guidance notes on Risk Assessment applications for the marine and offshore
oil and gas industries, ABS 2000

Y10 oynua 11 paivovtal cuvontikd ot facikég apyég g Amotiunong Piokov,
ot omoieg Tapovc1dovTol ToPaKAT®:

3.2.2.1 Avédrvon Artiov- ToyvotnTtog
Ye avtd 10 OTASI0 EMYEPOVIE VO EVTOMIGOVIE TOVG UNYOVIGHOVS OGTOYI0G

TOV GLOTHHOTOG, KOOMG KOl TN GLYVOTNTO TOV HOVIEA®V OGTOYI0G TOV EMUPEPOLY
atoynpa. Ot kuprdtepeg TeXVIKES tvat:
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% Avalvon 16TopIK®OV ded0UEVMV

H mpotiudtepn xor avtikeyevikdtepn péBodog. Xuvviotatolr ot GLAAOYN
otoyEiov atvynudtov and Bdoeig Asdopévov. EmBdiietol ta atvynpato g dong
JEJOUEV®V TTOV YPNCIUOTOLEITAL VO EIVOL VIO aVTIOTOYEG CLUVONKEG LE TOL VIO PEAETY).
To Pacwod mAeovéktTnua TG HeEBOdOL elvarl OTL HEUDVEL TNV VTOKEUEVIKOTNTO TNG
avOpOTIVNG KpioNg aVTAMVTOG TANPOPOPIES amd TPOYLATIKA YEYOVOTA.

% Aévdpa Zearpdtov (Fault Trees)

Enayoywn pébodog ypapikng avamapdotaong TV AOYIKAOV GUVOVACUADV TOV
otV evog cvpPavtog. H dopn evog Aévdpouv Zoaipndtov oaciletor otn d1achvoeon
TOV S10QPOpOV EMTESOV TOV YEYOVOTOV HECH AOYIKOV TLAGV popene AND/OR,
ITAEIOYH®IAX «An.. Bacwd wicovextiuozo g pebooov givar 6t (Bovpog, 2007):

* BonBd otV avayvdpion KivduveV 6€ TOAOTAOKO GLGTHLLATO

* TPOGPEPEL L0, EMOTTIKN EKOVOL Y10l TO TMOG TO GOAALOTO LTOPOVV VO 00Ny COVV GE
AVETIOVUNTEG CUVETELEG.

* TOPEXEL TOGOTIKA GUUTEPAGHOTO TAVE GTNY TOAVOTNTO (CLYVOTNTA) W0 TOTIKN
aoTOYl0L VOL 00N YNGEL GE YEVIKELUEVT] KO akOA0VOMS G athymuLa.

10 oynua 12 gaiverat éva mapddetypo Aévipov Zeaipdtov. MapotiBevron
T mlavd aitia ( KaBdg Kot 01 GLVIVAGHOL TOVG) TOV UTOPOVV VO 00T YICOVV GE

éxpnén evog Aépnta.

Hot Water
Heater
Explodes

A

Pressure High Water

Rell:f 'Iu' alve Temperature
ails

() a

]
Relief Valve
Disch Line
Plugged

High
Temp

Temp
Regulator
Fails

Q AND Symibol

Q OR Symbol
A Transfer Symilyol

Xyfqna 12: [opaderypo Fault Tree
IInyn: www.qualitytrainingportal.com

Pipe
Plug
Crimpedp Installed
in ling

BV Line
Frozen
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% Aévdpa I'eyovotav (Event Trees)

Ta Aévdpa I'eyovotov givol pio GCLGTNUOATIKNY TPOGEYYIOT - SIAYPOUULO TOV
YPNOUOTOIEITOL Y10 TV OVAALGT] TOV EMATOCEDV EVOG ATUYNUATOC, LIOG 0AGTOYI0G, 1)
YeVIKOTEPOL €VOC avemBountov yeyovotog. Ilapéyovv mol0TIKN TEPLYpaOn TOV
TOOVOV GLVETEIDOV TOV Eektvobv omd €va atvYMUO, aoToyio, avemBOunTo YEYOovog
Kot 0ivouv TV mOaVOTNTO TO aTHYMNUO AVTO VO TPOKAAEGEL GUVETELEG CLYKEKPLUEVOL
tOmov. Xmnpiloviar otnv VTOPEN ACPAMOTIKGOV OKAEIO®V TOL £(0VV ®G GTOYO Vo
LETPLAGOVV TIG GUVETELES OO TO OPYLKO YEYOVOS Kol EAEYYOLV OV Kol KOTA TOGO
EMTLYYAVOVY TO ©TOYXO0 TOvG. Tehlkd, M mBavoTNTA VAOTOINONG TNG EKACTOTE
TPOKOOOPIGUEVIC CUVETEWNG TPOKLATEL ®G M TOAVOTNTO TPOKANGNG OTLYNHOTOC
(umopel va mpoxvmtel wg amotédecua evog Fault Tree) ent tnv mbovotnta emttuyiog 1
amoTVYIOG TV AGQPUMOTIK®OV OIKAEWD®Y, Yo kdbe avamTuocOuevn Slodpoun
YEYOVOTMV.

>1o oynua 13 moapatiBeton éva mapddetypa Aévopov IN'eyovotwv. Qg atdymuo
opiletar n ewTId. Ymhpyovv dv0 AGPUAMGCTIKEG OKAEdEC: TO CVOTNUA OViYVELONG
TUPKOYIIG Kol 1 €W00MOINCT TOL TVPOGPRECTIKOD TUNUOTOS. AVOAOyd pHe TNV
emtuynpévn Aertovpyion N actoyio ¢ kdBe SkAeidag, mapovoidletor T0 mOavod
amotéAlecpa (outcome), KaODS Kot £vOG TOCOTIKOS dEIKTNG GLUVETEIDVY (consequence).
Emtoymuévn Aettovpyia tov dvo cvotnudtov odnyel oe undopivy Cnuid, &vo
acToyio Kot TV dVOo 00MYEL GE KATAGTPOPT] TOV GLGTHLLOTOG.

Sprinkler System  Call to Fire Dept. Outcome Consequence
Success OK 1
Success
Failure Partial Damage 2
Fire
Success Partial Damage 2
Failure
Failure System Destroyed 3

Xyfqpa 13: [opadetypo Event Tree
IInyn: en.wikipedia.org

R/

% Avdivon Actoyiov Kowoo Attiov ( Common Cause Failure Analysis, CCFA)

Yvotuotikny  mpoocéyylon, efetdler  akoAovBieg yeyovotwv mov  glval
OTOTEAECUOTO. TOAAOTADY OGTOYUOV HE €vo. OpmG kKoo aito. Amoutel ‘emi tOMOL’
emBedpnon and kdmolov £101k0 Kot BacileTon oV IKOVATNTO TOL VO AVAKOADYEL TIG
aAAnAe&optnoelg HETOED TOV 00TOYIMV, LE AmOTEAECSUA 1 oot Ta TG pebddov va
eCaptdror o€ peydro Babud amd tnv 1IKovOTTO TOV AVAALTY.
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% Avdlvon A&omotiag AvOpanivov [apdyovia (Human Reliability Analysis)

H ev AMoyom avaivon vmoloyiler v mboavotro actoyiag Tov VId peAétn
GLGTHATOG AOY® TOL aVOPOTIVOL TOPAYyoVTa, EVEPYNTIKA (AavOaouUEveg evEPYELES)
Kol wodntikd (opérern). Baoilduevog oe mopiouata amd TponyoOUEVEG OVOADCELS, O
HEAETNTNG OlOKPIVEL TIC TEPUWTTMOOELS HE TO OLGUEVESTEPO OMOTEAECUOTO KO,
eviomifovtag To OMUEIDl TOV GULOTNUOTOC ONOV  VLAEICEPYETOL O  AVOPOTIVOG
TOPAYOVTAG, KOTAANYEL GTO TL UTOpPEL va, yivel AaBog amd avOpdmivn TAgvpdL.

3.2.2.2 Avdivon XoverEl@v

Me ™ ypfoN OVOALTIKOV HOVIEA®V, TOPEXETOL AETTOUEPNG TANPOPOPMON
OYETIKA ME TIC MOAVES GULVETELEG TV Gevapiov actoyiag. To cuopmepdouaTo Hiog
avéAvong ovvensudv mpémer vo. glvar pa exktipmon tov Pabuov €kbBeomg, Tov
TANOVGHOV- OTOYOV GTOV KIVOUVO 7OV HOG EVOLOPEPEL KOL TOGOTIKOTOINGN TV
CULVETEL®V 6TO TEPPAALOV, TNV OKOVOUid, TNV COAAELN Kot TV VYEio TOL GTOYOV.

3.2.2.3 Tehxn Extipnon tov Pickov

‘Exovtag ot d1d40eon pog To amoTeEAEGHOTA TOV AVOADGEDY ZoyxvOTNTOG Kot
YVUVETEDV KOl KAVOVTOS XPNOT TOL TOpUdOcIakoy Tumov tov Piokov, pumopoldpe va
vroAoyicovpe TN dtakivdvvevon yuo pia dpactnpidtra. H mAéov ocuvnong mpaktikn
elvar  vo amodidovpe deikteg o ovXVOTNTOL KOU TIG OULVEMELES Kol VO
Katnyoplomolovpe 1o picko Pdon [Mivakwv Piokov (Risk Matrices).

Ot ITivakeg Piokov xaBopilovv tOc0 ™ cvyvoétta OGO KOl TIG GLVETELES
TOWOTIKA M TOGOTIKE Kot vmoAoyilovv 1t dwakwvdvvevon pe Pdaon kdmowo Agiktn
Piokov (Risk Index). XvvnBwg cvvodevovtar and €éva mivako oamodoyng pickov.
AxoAlovBolv Tapadetypata, e TO0TIKY KOl LE TOGOTIKY TPOGEYYIoN:
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» TowTtwkn mpocéyyion

Ot mapokdto mivakes mpoépyovtal and to PiPiio: Ship Operational Design.
[TapatiBevtor oty ayyAkn yYAGGoo:

Iivaxkag 2: Kamyopieg cuveneidv otuynotog TotoTikd

Consequences to

Enviromental

Category Description Personnel Asset Damage Damage
At most a single minor Negligible Negligible
injury or minor damage to the | damage to the
Minor occupational illness vessel environment
Minor damage
Single severe injury or to the vessel
occupational illness but its
and/or multiple minor | operational role | Minor damage
injuries or minor remains to the
Severe occupational injuries unaffected environment
Severe damage
Single death and/or to the vessel
multiple severe injuries such that its Severe
or severe occupational | operational role | damage to the
Fatal illnesses is degraded environment

Catastrophic

Several deaths 2 to 9

Major damage
to the vessel
such tha it must
abort its
operational role

Major damage
to the
environment

Disastrous

Multiple deaths>10

Total loss of

vessel

IMivakoag 3: Katmyopieg mbavomrog atvyfotog Tototkd

Category Definition

Conceivable Likely to be continually experienced

Unlikely Likely to occur often

Remote Likely to occur sometime

Improbable Unlikely, but may occur sometime

Incredible Extremely unlikely that the event will occur at all

Mivakag 4: Katmyopieg Pickov mototikd

Severity -> | Disastrous | Catastrophic Fatal Severe Minor

Probability

Conceivable A A A B C
Unlikely A A B C C
Remote A B C C D

Improbable B C C D D

Incredible C C C D D
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ivaxag 5: Opiopoi katnyopidv Pickov mototikd

Risk Category Definition
A Intolerable
B Undesirable, and shall only be accepted

when risk reduction is impracticable

Tolerable with endorsement

C
D Tolerable with endorsement

Ytov mivaka 1 mopovctdletal 1 Katnyoplonoinon TV GUVETEIDV, avAAOYQ LE
TO OMTOTEAEGLLO TTOV TTPOKOAAEITOL GTO TPOGMOTIKO, TNV TEPLOLGIN Kot TO TEPPAALOV.
Awxpivovton mévte Katnyopieg: minor, severe, fatal, catastrophic, disastrous.

Ytov mwivako 2 mopovotdleTor 1M Koatnyoplomoinon TG mboavotntog
TPOYUATOTOINONG €VOC OTUYNUOTOS, Kol M TEPLYpa®n g kbe Kartnyopiog.
Awxpivovtolr Tl mévie TepmTOGCELG: conceivable, unlikely, remote, improbable,
incredible.

Ytov mivaka 3 PAémovpe v a&toddynon tov Pickov mov mpokimtel amd Toug
AAPOPOVG GLVOVAGHOVS GLVETELOV- THOVOTNTAG ATLYNUATOV. XTNV v AdY® néhodo,
10 VToAoY160€v Pioko katavépeton o téooepic katnyopieg: A, B, C, D. Avdivon g
Kké0e Katnyoplog yivetal otov mivaka 4.

Muw akOun mOTIKY TPOGEYYIoN €lval OLTH) TOL  YPNCUOTOIEITOL OTIG
odnpodpoukég petapopéc otnv Evponn (European Standard in Railway Industry):

Mivakag 6: Zuyvotnta epedviong emkivovvoy yeyovotov katd Risk Matrix
GLONPOSPOUKADV PUETAUPOPDV

Category Description

Frequent Likely to occur frequently. The hazard
will be continually experienced.

Probable Will occur several times. The hazard

can be expected to occur often.

Occasional Likely to occur several times. The
hazard can be expected to occur
several times.

Remote Likely to occur sometime in the
system life cycle. The hazard can be
reasonably expected to occur.

Improbable Unlikely to occur but possible. It can
be assumed that the hazard may
exceptionally occur.

Incredible Extremely unlikely to occur. It can be
assumed that the hazard may not
occur.
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IMivaxag 7: Enineda cvvensimv atvynuatog kotd Risk Matrix cidnpodpopikmv

LETOPOPDV
Severity level Consequence to Consequence to
persons or service
environment
Catastrophic Fatalities and/or multiple

severe injuries and/or
major damage to the
environment

Critical Single fatality and/or Loss of a major system
severe injury an/or
significant damage to the
environment

Marginal Minor injury and/or Severe system(s)
significant threat to the damage
environment
Insignificant Possible minor injury Minor system damage

IMivaxag 8: ITootikn katnyoplonoinon Piokov katd Risk Matrix 6idnpodpopukmv

LETOPOPOV
Risk category Actions to be applied against each
category
Intolerable Shall be eliminated
Undesirable Shall only be accepted when risk

reduction is impracticable and with the
agreement of the Railway Authority or
the safety Regulatory Authority, as
appropriate

Tolerable Acceptable with adequate control and
the agreement of the Railway Authority

Negligible Acceptance with/without any
agreement

Avt n mepintwon eivar éva Risk Matrix (6*4), pue téc0epig katnyopieg
Piockov. BAémovpe apketég opotdtteg o€ oxeomn pe ) péBodo tov Ship Operational
Design mov mapovcidotnke mponyovpévas.  Ilapatnpeitor g aopiotic otig
Katnyopieg g ovyvoTNTag EUEAVIoNS Kamowov yeyovotog (Ilivakag 6), kdtt mov
umopel va Avbet pe ) ypnon evog deiktn cvyvotroc. H katnyopromoinon cvveneidv
etvar apretd avorvtikn (Ilivakag 7), Tpoceépovtag yio kdOe katnyopio TIG CUVERELES
otovg avBpomovg/ mepPaiiov kol otnv vanpecio. Q¢ mpog T Katnyopieg Piokov,
BAémovpe 6t Yo Tig evotdpeces (ALARP) kataotdoelg, anarteiton a&toldoynon ond
TIG GLONPOOPOUIKES apyEG Yo TO av Ta emimedo Piokov givor avektd kot n dtadtkacio
umopet va mpoywpnoet (ITivaxog 8).
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IMivaxkag 9: A&oroynon kot amodoyr Pickov katd Risk Matrix cidnpodpopkdv
LLETAPOPDV

Frequency of
occurrence of Risk levels
a hazardous
event

Frequent Undesirable

Probable

Undesirable
Occasional Undesirable Undesirable

Remote Undesirable Undesirable

Improbable

Incredible

Insignificant | Marginal Critical Catastrophic

Severity levels of hazard consequence

Ytov wivaxka 9 eaivetor n a&loAdynon kot amodoyn Piokov pe popen Risk
Matrix 6*4. ot PBiproypagio arovidvior mToAlég axopa popeés [vakwov Piokov
TOLOTIKNG TPOGEYYIonc. Evoektikd:

= US military standard (Ilivakag 5*4, 4 enineda pickov)
= FAA AMS process (ITivaxoag 4*5, 3 enineda piokov)
= Germanischer Lloyd (ITivakag 4*4, 3 enineda piokov)

Nocotikn Tpocéyyion
Ye ot TNV TEPITTOON Ol TWEG OV AOdIdOVIOL GTI) CLYVOTNTO KOl TIG

ovvéneleg givarl og AoyaplBukn khipoka. [opatiBevion ol wivaxkeg amd 10 gyyepidio
tov IMO: IMO Guidelines on FSA (IMO 1997):
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Hivaxkag 10: Katnyopiec cuvensudv atuyUatog ToGOTIKA

SI SEVERITY EFFECTS EFFECTS S
ON ON SHIP (Equivalent
;II'-‘\]II-'VIIEI'.\I'I: fatalities)
1 Minor Single or Local 0.01
minor equipment
injuries damage
2 Significant Multiple or Non- 0.1
severe severe
injuries ship
damage
3 Severe Single Severe 1
fatality or damage
multiple
severe
injuries
4 Catastrophic Multiple Total loss 10
fatalities
Mivakag 11: Katnyopieg cuyvomntog oTuYNILOTOG TOGOTIKA
F (per
ship
Fl | FREQUENCY DEFINITION year)
7 Frequent Likely to occur once per month on one ship 10
Reasonably Likely to occur once per year in a fleet of 10 ships,
5 probable i.e. likely to occur a few times during the ships life 0,1
Likely to occur once per year in a fleet of 1000
ships,
i.e. likely to occur in the total life of several similar
3 Remote ships 1073
Efg:g"tzly Likely to occur once in the lifetime (20 years) of a
1 world fleet of 5000 ships. 107

Opoiwg pe v mootikn péEB0d0, GTOVG TOPATAVE TIVOKES TOPOLGLALOVTOL Ol
dwapopeg  xatnyopieg ovvemelwv (mivakag 10) kot ovyvomntag (mivokag 11)
ATUYNUATOV, LLE TOV OPIGHO TOL KABe deiktn. Edd éxovue téooepic doPabuioetg yio
TIG ocvvémeleg (minor, significant, severe, catastrophic), Kot entd yio T cvyvotNTO.
[Mopatnpodpe 6Tt 1 0mdS06T TOV JEIKTN GLYVOTNTOG EVOG ATVYNLOTOS TPOKVTTEL OO
ToV aplOUd epneaviong Tov ava TAoio/étog.

Onwg tpoavapépdnke, ol avotépom deikteg elvar o AoyaptOpukn KAiipaka, apo
0 VToAoYIGOG Tov Piokov yiveton wg e&ng:
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Risk= Probability x Consequence =>
log(Risk)= log(Probability) + log(Consequence)
pe Pdon OV TOPOMAVEO TUTO KOU TOLG TIVOKEG XLYVOTNTOC KOl XUVETEIDV,

KaTaokeLAlovLe Tov Tivaka tov Pickov:

IMivaxag 12: Yroloyiopog Piokov mocotikd

Risk Index (RI)

FI FREQUENCY SEVERITY (SI)

1 2 3 4

Minor Significant | Severe | Catastrophic
7 Frequent 8 9 10 11
6 7 8 9 10
5 Reasonably 6 7 8 9
4 probable 5 6 7 8
3 Remote 4 5 6 7
2 3 4 5 6
1 Extremely 2 3 4 5
remote

Boaowd mieovéktnua g pnebddov Risk Matrix eivor n gukorio otn ypnon.
Aev amontel €101kég 0e£10TNTEG KOt YU’ 0TO amavTdTon o€ TOAAG projects. Emitpénet
TNV OVTILETOTION TNG SLOKIVOVUVELONG LE GLUVETELN, KOt TNV KATATAEN TOV KvOHvVmV
KOTO ONUOVTIKOTNTA, SIEVKOAHVOVTOGS TIG TPOSTAOEIEG LETPLOGHOD TOV Pickov.

[Mapora avtd, 1 péEBodog déyeton kpirikn. Ot mivakeg oPfaduiong tov Piokov
Bacilovtar ce mponyovpeves UEAETEG TV EMMES®MV TOL PICKOL 7OV 1 KOwwVvio
Ocwpel amodextd. o vo vmdpyer epappoyn oty mpa&n, To OEOOUEVO TOV
TPOPOOOTOVLE TN HEBOJO TPEMEL VAL Y aPaKTNPILOVTOL OO OVTIKELEVIKOTNTO. L26THGO,
0 KaBoptopdg ¢ TG Tov Ba amodobel TNV GLYVOTNTO KOl TIG GUVETELES, EMIKEITOL
OTOKAEIGTIKA GTNV KPioN TOL YEPLOTH, EWOIKA GTNV TOOTIKY TPoceyylor. Exelvoc
épyetan vo emAéEel mola {nuid Bsmpeital aonpavTn, TOW GLYVOTNTO ATUYNIATOSG
Bewpeiton mBovn KA. Etopévog de dtacporiletorl n ovTikelpevikdtnTo e Hebodov.

Ady® AowmdvV OUTAG TNG VTOKEWWEVIKOTNTOC, ML GAAN 7Nyn KPLTIKNG
eotialeton oty Ymapén mvakov arodoyns Piokov (0nwg PAEmovpe otV TO0TIKY
npocéyywon). [potipdtepn Bewpeiton n pebodoroyio TG TOGOTIKNAG TPOGEYYIONG, LE
10 piocko va mapovotdaletor ¢ o 11-faOuio AoyoapBukn kiipoka (mivaxog 12),
o6mov 10 péyebog Tov pickov avEdvel avaroykd pe Tov dgiktn Tov Ywpic ®oTOGO Vo
YIVETOL OVOPOPA GYETIKA LLE TO KOTH TOGO TO LTOAOYIGHEY pioKo elval avekTo.
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QUALITATIVE TECHNIQUES QUANTITATIVE TECHNIQUES

FREQUENCY ASSESSMENT

_________________________

1
|
1 Model
1
1
i
[l

N | Estimate
i Causes i 7| Likelihoods +  Abseolute and
M relative risks
Hagard || T | S Estimate *  Major risk
Identification [ ) _"_"_"__"j'_‘""""_ ____ TTTmmmmmTTT Likelihoods g contributors
i CONSEQUENCE ASSESSMENT +  Comparisons
Pl Model | Estimate with other
P Effects i Impacts nisks
: [ ]
_______________________ '________________________
»
\ 4 '
]
|
L]
Qualitative ranking i Quantified benefits and costs
of recommendations i of risk-reduction alternatives

Yyqpa 14: H dwdwacio g Extipmong Pickov. Towotikég ko [Tocoticég MéBodot
IInyn: Guidance notes on Risk Assessment applications for the marine and offshore
oil and gas industries, ABS 2000

H dwowkasio g extipmong Piokov péocm mootikdv kot mocotikmv pebddwv
eaivetor oto oyfua 14. Eivatr opat 1 avotepdTnTo T@V TOGOTIKGOV HeBOd®V, AOY®
TOV UEYOAVTEPOL OYKOL EEAYOUEVOV CUUTEPOUCUATMV.

3.2.3 Emioyég Yo Tov éheyyo tov Piokov (RCOs)

Ye autd 10 PUO EMKEVIPOVOUAOGTE GTO ploko mov gueovifovtar va givat
VYNAGTEPO QO TO LIOAOITOL LE OTOYO Vo mpoteivovpe o oepd pétpov ( Risk
Control Options ) yw. v peiwon/eEdietyn tovg. Tétoleg mepurtdoelg eivat: vynid
enimeda piokov amd to Prpa 2 g FSA, amodektd pioko e KATOGTPOPIKES GUVETELEG,
amodekTd ploko e VYNAY cuyvotTa, Gevaplo pe peydio Paduod apefordotnroc.

Q¢ yvootév, 10 pioKo €Yel VO CLVIGTAGEG, GCLVENMG TPOCTADELEG
HETPLOCUOD TOL OTOYELOLV: a) oTn Helwon NG cLYVOTNTOS EUEAVIONG EVOC
ATV LOTOG Kol B) GTOV TEPLOPIGO TMV GUVETEIDV EVOS OTUYNLLOTOG.

To PApa avtd mpobmoBéter pio opddo €WOIKOV pe Pabd yvodon Ttov
OVTIKEWEVOD, TOL Bl avayvmpicovy Tig StobEaeg emAoYES, Ba TIc aE10A0YNCOVY MG

TPOG TNV TPOKTIKOTNTA- OTOTEAEGUATIKOTITA TOVG Kot Oa TpoTeivouv TIC PEATIOTEG.

[Mopadeiypata RCOs gival: epappoyn SIMAGV 1oty OUAT®V, Amo@uy] TAEOoNS
o€ Koakokapia, ypnon HECOV TLPOTPOCTAGIOG KAT.
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3.2.4 Avaivon Koostovg- O@péhovg (Cost- Benefit Assessment)

YKxomdg avtov ToL PHOTOg Eivat VoL LTOAOYICEL TO KOGTOG KOl TO OPEAOG TNG
epappoyng kabe RCO, 6mmg avtég opiotnrkov 6to Brjpa 3. mpopavdg po tétowa
avéivon ocvvoéetonr pe v ALARP (as low as reasonably practicable) avtipetdmion
0V piokov, onAadn T Oubeon vo kpatnbei m Swokivdvvevon oe enimedo TGO
YOUNAG 000 eivar mpaktikd eeikto. H AEEN ‘mpaxktikd’ avtikatomtpilel tovg
OLKOVOUIKOVG TOPOVG TTOL O100ETOVLE Y10 TO HETPLOCUO TOV PioKov Kot oplobetel o
onueio amd 10 0moio Ko PETA TO TOCGO OV EMEVOVOLLE Elval EVPE®S OLGUVAAOYO LE
M peiwon pickov mTov TPOGPEPEL.

Yvumepaivoope Aouwdv Ot yio va givol duvatdg 0 VIOAOYIGHOS TOV KOGTOVG
TV otpopmv RCOs kot n ouyKpion HETOED TOVG, OMOLTEITOL L0 TOCOTIKOTOUUEVT
mpocéyylon mov va  omoio PacileTonr o€ KOOTOS OVA HOVAdQ UEIWONS PIOKOD.
Yndpyovv dvo deikteg mov ekppalovv v amoteleopatikdtnto twv RCOs. Avtol
etvau:

= Mewto Kootoc Anopuync Movadwiog Anoieiag ( Gross Cost of Averting a
Fatality, GCAF).

Cost Increase

GCAF = — -
Risk Reduction

=  KoBopd Kdotog Amopuyng Movadwiog Anoreiag ( Net Cost of Averting a
Fatality, NCAF).

Cost Increase-Economic Benefits
Risk Reduction

NCAF =

Ytov wivoka g emdpevng oeiidag mapovoidlovral ta Oplo TV TPUDV
Katnyopldv Tov Pickov (Un amodektd, amodektd, vpEMG ATOdEKTO), Y10 TO TANPOLLL,
toug emPateg, kol cvvolkd mANpope kot emiPdreg. EmmAiéov, mopatiBevror to
KPUTploL KoL TO VP0G LMV TOV O1dpopwv dekTdv Kdotoug Amoguyng Movadiaiog
Andrelog ( CAF). Katd SAFEDOR, to v Adym kdoTtoC avépyetat ota 1.5 exat. $ un
AopPavovtag vroyn tovg Tpawpaticpove  (evpog:  0.75-3  exat.  $). Av
oLUTEPIANEOOVV Ol TpavATIGHOL, TO KOGTOG dimAactaleTal ota 3 exat. $ (evpog: 1.5-
6 gkot. $).
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IMivaxkag 13: Kpupla amotipnong piockov yio TARpouo Kot ETPATEG EUTOPIKOV
mAoimv, cuvodevopeva amd Toug Agikteg Atotedespatikotntog twv RCOs.
IInyn: Risk evaluation criteria, SAFEDOR 2005

Individual Risk

Limit Who P [per ship-year]
Intolerable Crew 10”
Intolerable Exposed passenger 107
Negligible Crew and passengers 10°

Between these bounds the risk should be reduced to ALARP. implying that cost effective risk control
options should be implemented.
Parameter Criterion Range

Cost of averting a CAF (GCAF/NCAF) $1.5million [$0.75-83.0 mullion]
fatality (when injuries
are accounted for

separately)

Cost of averting loss of | COHLY £50,000 [$25.000-5100,000]
a life-year in good Cost per QALY

health

Cost of averting a CAF (GCAF/NCAF) £3.0 million [51.5-%6million]

fatality (used as
indicator including also
serious and less serious
mjuries)

3.2.5 lIpotdoseig

To 5° ko tehevtaio BAua pog FSA givor n o06t06M TPOTAGE®Y TPOG TOVG
vevBivoug acpaireiog Pdoel TV TOPICUATOV TOL TPOKVTTOVY OO TO TPOTYOVUEVOL
Bruota. Ot mpotdoeglg mpenet va TapEYouy Uid avaALTIK] GUYKPIGT TOV dapOp®mv
EVOALOKTIKOV AVGEWV, EMKEVIPMOUEVEG GTNV 1KAVOTNTO LETPLOGHOL ToL Pickov Kot
TNV OIKOVOUUKT] TOVS PLoctoTnTa.
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4. EPT’AAEIO YIHOAOI'TXMOY AIAKINAYNEYXHY
(RISK ASSESSMENT TOOL)

Yxomdg avtne ™ Aummdmpatikng Epyoaciog etvar ) kataokevn evog Epyaieiov
Ynohoyiopo¥ Ataxivévvevone (Risk Assessment Tool) pe Pdon emotnuovikég
neBOO0LE Kl TO TL KUKAOPOPEL GTN ayopd. Apyiki] GKEYT NTAV 1| EQAPLOYN KATOL0G
nebddov Risk Matrix, pe tovg Agikteg ZuyvoTnTog Kot ZVVETEIDV VO TPOKVTTOVV Ot
v eneCepyocio kdmorog Bdong Atuynudrov.

4.1 Epevva

To mpmto oTdd 1MG epyaciog meplaupove emokéyelg oto  Tunua
Acpdielog (Safety Department) S1GQop®mvV EAANVIKOV VOLTIMOKOV ETOLPUOV Kot
£pevva 0To 010iKTLO Yo epyaieio/LeBodoroyiec mov ypnoiomolovy dlebveig etanpiec.

AOY® amOppPNTOL TOV ETUIPLOV, OE UTOPEGAULE VO £YOVLE OMTIKY ENXAPN LE TO
gpyodela, ®otdoco oamd TG MANpoeopieg mov AdPope amd TOLG EWOWKOVS OV
oLVAVINGOLE, Bydrape to eENG ovurepdouoro:

* Tw 710 avtikeipevo tov Risk Assessment ypnoyomoteitar (oyeddv)
amokAgloTikd N péBodoc twv Risk Matrices, pe v extipnomn tov Agiktdv
20y vOTNTOG KOl ZVVETELDV, DVTOAOYICHOV Kol Kot yoptoroinong tov Pickov.

=  Agv vmdpyel tumomoinon oto &idog Risk Matrix mov ypnoylomoteitat.
Agdopévov 0Tt ot ddeopot opyavicpol mov acyorobvtar pe ) Bordcoio
acpdrea (IMO, Nnoyvopoveg kAm) mpoteivovv Slapopetikés HeBoOdOVC,
VILAPYEL LEYEAN gveMEla GTNV EMAOYT TOL HLOVTELOL VTTOAOYIGHOV PIGKOV TTOL
Oa vioBenOet.

= Ot delkteg ZuyvOTNTaG KOl LVUVETEIDV EKTILAOVTOL OO TOV LITOYPAPOVTO TOL
Tool. Avtdg elvar cuvMBOC 0 KOTETAVIOS 1 OPYLUNYOVIKOS, ETOUEVOS 1)
alomotioo Tov vroloyisBévtog Piokov efaptdror omoxAelotikd amd TNV
gumepio Tov, Kot oyl amd TV avAAVoT| TPONYOLUEVMV 0TV UATOV.

=  Metd and TPoTPOTN TV EWIKMV, TO £pYOAElo Tov Ba pTidEovpe opeilel va
elvatl 660 10 duvATOV TTO ATAO Kot EDKOAO GTT XPNON.

Emopévac, amopacicape, yior vo St0QUAGEOVHE TV OVTIKEWLEVIKOTNTO TOV
Vo KATOoKELN EpYaAeion, va Kavovpe ypnon ¢ Baong Atuynudrov g SEA-WEB.
Amd v avdivon g Paong Bo Tposkumte TOGO 1 GLYVOTNTA, OGO KOl Ol GUVETELES
kéBe mBavol €ldovg artvynuatog. Me mAnpogopieg avTAOVUEVEG OO TPOYLOTIKA
yYEYOVOTO €KUNOEVI(ETOL 1] VTTOKELEVIKOTNTO GTNV OE0AGYNON TOV GUVETELOV TOV
piokov. EmAélape va onuovpyncovpe pio. Béorn Sedopévav HE ATUYNUOTO TTOL
ouvéPnoav oe Bulk Carriers, oe 6Ao tov KOGHO, TG Ypoviég 2010, 2011, 2012. évag
Baoukog meplopiopog mov tibeton AOYm tng ¥pnong avtg e Baong eivan 1 epgdvion
Kuplog atvynudtov (accidents) peyding kiipokag kot 6yt copPaviov (incidents).
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EmumAéov, ocvppovioope o vToloyiopdg tov pickov va yivetol pHEc® Vo
pnefddwv mvakwv: Risk Matrix amd 1o Pipiio Ship Operational Design kou Risk
Ranking Matrix 6nw¢ £xovv avalvbei o TponyovEVO KEQPAAOLO.

Mo mv xomyopromoinon tov atvynudtov, opicape toug Topeig (Sections)
Tov mAoiov, Tic Aladikacieg (Operations) Kotd T omoieg pumopodv va cupfovv, Kot
onuovpynoope poe AMota Kwdovov (Hazards) amd tovg omoiovg pmopodv va
TPOoKANO0VV.

H pthocoopio Tov vto katackevn Tool eivor 1 e€ng: o ypnomg emAéyet Topéa,
Awdwacio Eidog Kwvdovov kot Kivdvvo kot tov gppavifovtar iAo to mbavd
OTUYNLOLTO TOV UTOPOVV VoL GLUPOVV KAOMOG Kot To ovTicToy o picka.

4.2 Baon Atoynnatov SEAWEB

Mo ™ dnwovpyio g dwng poag Pdong atvynudtov PociotTikope oty
avtiotoyn Pdon g SEAWEB. EmidéEape vo LEAETHGOVLE OTUYNLLATO TOV APOPOVV
mhoia tomov BULK CARRIER, mov cuvéfnoav 6g 6Ao tov KOGHOo T TeElevTaia Tpio
xpovia (2010-12).

English +
Slobal Insight
L} CERA Fairplay Countries, Industries Energy Companies i
IHS *  Automotive Energy Strategy Maritime ¥ & Commodities & Transactions Defence & Security |HS Connect

Sea-web: Customer Care Contact Us About RSS Public Home:

»  ANALYSE
. YOURRISK

")

Use Sea-web's extensive marntime
database to analyse trends, minimising
your risk expasure in a tough global
economic climate

Log In

How Can Sea-web Invaluable data from IHS Sea-web
LEELE help your business? our team of experts more information
Password Obtain business critical information Sea-web's data is researched, Request Product Review
quickly and simply using Sea-web's analysed and collated by our team of
web application. Sea-web is used experts ensuring you have access to About Sea-web
[JLog me in automatically across the industry by a range of the most accurate and timely ship ConlEcls
maritime professionals information.
By clicking "Submit you are Selectyour business area Sea-web's Maritime Expertise

agreeing to the terms of
Sea-web's Licence Agreement.

Yympa 15: Apyun oedido SEAWEB

Amo 1t dadiktvokr| oedida g SEAWEB http://www.sea-web.com, Kdvovtog
xpPNomM TV KodK®V mov otabétel to EMII unvkope oty katnyopio Casualty Search.
Ta kprpro avalnmong mov Bécape etvon Ta €€1g:
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e XtV vrokotnyopia Incident = Incident Severity = Casualty Date
nmoape ta atvyfuate mov ocuvéPnoav amd 01/01/2010 Ewmg
25/10/2012.

e Xtmv vmokotnyopic Ship > Ship Details emAéEope: BULK
CARRIERS (oynua 16).

Incident
Incident Severity Conditions & Actions
Casualty Date (yyyymmdd) 20100101 - 20121025 Pollution | (None selected) v
MNumber Killed - Casualty Type | (None selected) v
Number Missing - External ltem  (None selected) v
Total Loss or Disposal  (None selected) v Weather | (None selected) v
Severe [] Cargo
Ship
Ship Details
Available Selected
—Alcohol Tanker A | = | BULK CARRIERS

——Alcohol Tanker
—Caprolactam Tanker
——Caprolactam Tanker
BULK CARRIERS
-Bulk Dry

—Bulk Carrier

—Bulk Carrier
——Bulk Carrier, Laker Only
——Bulk Carrier (with Vehicle Decks) w

From To
Date of Build (yyyymm)
DWT
GT
Flag (None selected) v

Class  (Mone selected) v

Yyqpa 16: Kpumplo avalnmong atvynudtov Bdong SEAWEB

e Xtmv vrokatnyopia Locations = Casualty Locations epugavileton évog
YapTNG oL Ywpilel v venAo o€ 31 meproyéc ( Zones). Tig emAéEape
OAeg (oynpa 17).

H Baon ¢ SEAWEB pog sppdvice 706 atvynuote mov TAnpovdv Tovg
TEPLOPICLOVS OV BEGALLE.
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Locations

Casualty Locations

Xypa 17: T'eoypagikds yaptng avalnmmong atvynpdbrtov Bdong SEAWEB

Use your Mouse to select the required Zone or Marsden Grid to add to your Casualty Search.
Click on a Zone or Grid to selectit, clicking again will de-select it.

29
27 z 30
28 PRATS
26 5|4 13 14
25 N 6
14 24 <
21 23 L 8! |4 12
22—
9 15
15 20
18 16
17 10
Hide Zones
Zone 1, Zone 2, Zone 3, Zone 4, Zone 5, Zone &, Zone T, A
Zone 8, Zone 9, Zone 10, Zone 11, Zone 12, Zone 13, Zone
14, Zone 15, Zone 16, Zone 17, Zone 18, Zone 19, Zone 20, v

Zone 21, Zone 22, Zone 23, Zone 24, Zone 25, Zone 26, Zone

Emiiéyovtag tov Kmdtkd evog atuyiuatog kot Tig kotnyopieg Incident Details
kot Event Details gpoaviCeton évog nivaxog pe to eEng medio:

Incident No.: 0 k@dkdc Tov atvyfpatog kotd SEAWEB.

Contact

Collision
Foundered

Fire/ Explosion
Hull/ Mchy damage
War loss/ Hostilities
Missing

Wrecked/ Stranded
Miscellaneous

KATAXKEYH EPI'AAEIOY YIIOAOI'TEMOY AIAKINAYNEYZHX

LR/IMO Ship No.: 0 K®d1kdg Tov TA010v OV GLVERT TO OTOYN O KATA
IMO.

Incident Date: n nuepounvio tTov aTLYMUATOC, LE TN LOPPT| YYYY-mm-
dd.

Name at Time of Incident: to Ovopo Tov TAOIOL TN OTIYUN TOL
OTUYNLLOTOC.

Casualty Type: o tOmog tov atvynuatos. H SEAWEB ywpiler ta
atuynuoTo 6Tig €ENg Katnyopieg:
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Incident & Cargo:

o Apyid mopoatifetor £va KeIPEVO GTO OMOI0 AVOQEPETAL TO ATUY LA, Ol
EVEPYELEC PETA OO OLTO KOl TPOULPETIKG KOTOIEG AETTOUEPELES, OTWG
akpipng tomobecio, Koplkég ovvONKEG, YPOVIKN OTIYUnR TOL
OTUYNLULOTOC.

e Incident Type: 10 €id0g TOL GLUPAVTOC TY:

= (Casualty
= Casualty & Demolition

e Incident Severity: 1 (katd ™ SEAWEB) coapotnta tov atuynuotog.

e Lives Lost: Yes/ No. Av katd 10 atdymua xabnkov 1 oyt avOpomriveg
Cwéc.

e Missing: Yes/ No. AV umdpyovv ayvooOLEVOL.

e Detail Status: H katdotaon tov mioiov ) otiypn tov atvynpatog. Ot
ovvn0eic katnyopieg etvat:
= ON VOYAGE
= MANOEUVRING
= MOORED/ANCHORED

e Cargo Status: H xatdotoon ¢optwong tov mioiov T oTlypn Tov
OTUYNHLOTOC.

e Cargo: To €id0g TOL peTaPEPOUEVOL QPOPTIOV.
e Dangerous Cargo: Yes/ No. Av to poprtio Oewpeitar emkivovvo.
e Pollution Occurred: Yes/ No. Av xotd t0 atdynue mpokAndnke
pnoéAvvon oto mepPaAiov.
Event Details
Ye avt v kotnyopio mopotiBevion 1 oEPd TOV ETPEPOVS YEYOVOTMV-
ATUYNUATOV TOL 0ONYNGAV GTO TEMKO oTOYNuo. YTapyovv emiong AEmTOUEPELECS,

Ommwg 10 onueio maveo oto mAoio mov cLVEPN TO KABE Yeyovog kabmdG kol ot
EMKPOTOVGESG KAPIKEG CLVOTKEG.
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L7] Quick Search

[ ship Details Export Data | Correction | 4] » [ERSEOLY £ ICISE=] + E)
Incident Details )
[ Voyage Details Casualty Detail

Event Details

i LR/IMO Ship No. 8504870 Incident No. 9828047

i~[] Other Ships Involved

L[] casuatty Location Incident Date 2010-09-14 Name at Time of Incident ADMIRAL T

L[] Disposal Casualty Type Collision Incident Type Casualty
INCIDENT & CARGO

IN COLLISION WHILST BERTHED WITH FLOATING CRANE 'ING GEQ' AT NOVOROSSIYSK, RUSSIA ON 14/0310

SUSTAINED 1.5 METRE DENT IN STARBOARD BOW 1.5 METRES ABOVE THE WATERLINE. NO INJURIES OR POLLUTION REPORTED. THE FLOATING CRANE WAS UNDER TOW OF TUG "GRIPHON-1'
AT THE TIME OF THE INCIDENT.

Incident Type Casualty Casualty Type Collision Incident Severity Serious
Lives Lost No Missing No

Detail Status MOORED/ANCHORED Cargo Status Empty Cargo

Dangerous Cargo No Pollution Occurred No Pollution Details
EVENT DETAILS

Sequence n Date 2010-09-14

Initial Event Collision Event Action Collision

Event Component Hull Structre Side Spec In Txt Position Starboard Forward Upper
External Weather UnknowniNot Reported
Sequence 02 Date 20100914

Initial Event HullMchy/Equip.Damaqge/Failure Event Action Damage{D)

Event Component Hull Structre Side Spec In Txt Position Starboard Forward Upper
External Weather UnknowniNot Reported

Yypoe 18: Iopaderypo atvynuotoc Bdong SEAWEB

4.3 Enetepyooia tng Baong Atoynudrov SEAWEB

["a va yiver dSuvat) n e€aymyn cvunepacudtov and ) Paon atvynudtov g
SEAWEB, ftav amapaitntn n ta&vounon tov atuynudtov. Z1oyog tov epyareion
pog omuovpyia elvar n gdpeon tov Topéa (Section) tov mAoiov mov gvBVHVETAL Yol
Kamolo atvymuoa, M Sdikacio (Operation) kotd v omoio. cuVEPN kabBmg Kot ot
mBavoli kivovvot.

O1 xtvovvot KaTnyoplomolovvTol o¢ £ENG:

Cargo Hazards

Human Hazards

Operational Hazards

External Hazards

Maintenance/ Equipment Hazards
Health & Hygiene Hazards

Ye Kabe atvymuo avtiotoryovpe €va Section ko Operation, Kot évav 1
TEPLGGOTEPOLG KIvOHVOLS. Akolovbel avaivon OAwvV TtV otoyeiov tov Sections,
Operations kot Hazards.
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4.3.1 Section (Topéag)

Me tov 6po Section evvoovue TO Y®OPO TOLV TAOIOL GTOV OToi0 GLUVEPT TO
atoynue M tov Topéa ov gvhuvetar yuo kamoto atdynue. ‘Exovue Aowmdv Tig €Eng
KaTnyopiec:

» Bridge. [Teptlapfavel ta copufavta 610 YOPo TG YEPLPAG ToV TAOTOV (OTTMG
Y. eOTIA) Kot (Kupimg) ocvuPdvia to omoio o@eilovtal 6€ TPOPANUATIKA
Aertovpyio g Yépupog ( mpocsdpaln Adym AovOaouévng mopeiag, emoen Ue
EUTOO10, GLYKPOVGN UE AALO TAOIO KAT).

» Engine Room. ITepappdver couPdvta oto ¥dpo TOL UNXOVOGTAGIOL Kot
TOV 0eEOUEVAOV TOV, OTMG UNYOVOLOYIKY aoToyio, OOTLA, £KpNEN. X& avTdv
Topéa €xovpe ovumepAdfel v mpoméAa, Tov dfova TG EAIKOC Kol TO
oLOTNO TNOAALOVYING, OC AUECH EEAPTAOUEVA OO TO UNYOVOCTAGLO.

» Deck. Ilepthoppdaver copfavia 610 KOPLO KATAGTPOUO, TO. GTOULN KUTOV, TO
TPOCTEYO, TO HECH QOPTOEKPOPTMOONG KAODG KOl 6NV AyKLpo Kol TNV
aAvcida .

» Hotel. Ilepthappdver ocopfdvia otovg yopovg emPatmv. Agdopévov 6Tl M
napovoa gpyacia eEetalel atvynuate o€ mlola petagopds Enpov @optiov,
oto. omoia. dev LEAPYOLV TETOOL YMPOL, M &V Ady®w katnyopio. dgv
XPNOOTOIEITOL.

» Accommodation. [Teplapfaver copPavio oTovg x®povg evdtaitnong. Avtol
etvar (Yoo @optnyd mhoia ): @aAapicKol TANPOUOTOC, KOOl Kot E101K0T Mot
VYLEWVNG, XDPOL KOG OLapoVIG, Aoutol xdpot ( vosokopelakol xdpot, hobby
room kAm). [a emPotnyd npocHitovpe T0UG YDpovS evdlaitnong emPatdv:
KOUTIVEG, EGTIATOPLO, KOTAGTPMUOT TEPUTATOV, CAAOVIQ, UTOP KAT

» Galley. [Tepthappavel cvpfavio otovg ydpovg citione. Extoc tov poyepeiov,
O€ OLTN TNV KATNyopio TEPEXOVTOL Ol YMPOL EPOSI®V KoL OL YDPOL EPOSI®V

nuépog.

» Cargo space. [Iepthappdaver coppdvta 6to Y®po oL Poptiov (6TMG POTIA,
POYUEG OTN LETOAAIKT KOTOOKELT KAT.) KOt TIG OEEQUEVES EPLLOTOG.
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4.3.2 Operation (Al001Kk0cia)

Me 1tov 0po Operation evvoovue TN SLOOIKAGIO KOTA TN SLAPKEL TNG OTOL0G
oLVEPT kdmoto athynua. I'evikd mpoxvmtel and v katnyopio ‘DETAIL STATUS’
¢ Baong e SEAWEB. Awkpivoope tic €Eng katnyopies:

» Being towed. Atoynpo Katd T pLHLOVAKNON.

» Bunkering. Athynua katd ) d1adKacio TETPEAELONG,.

» Cargo Operation. Ileptlopfdaver coppdvro katd T EOPTOEKPOPTM®OT 1
discharging @optiov.

> Health & Hygiene. Zvufdvta katd ™ ddpkela dadikacidv vyewng. [y
TPOKANGN QOTIAG KOTE TNV TPOETOAGIo payntod. ZuvinOng epedvion 6Tovg
Y®povg accommodation kou galley.

» In Dry/Floating Dock. Atoynuo xatdé ™ didprela de&opeviopom.

» Maintenance. Xopfdvta katd T OdpKeEW SOSIKACUDV  GLVTHPNONG.
[Teprrappdvovion atvynpote omd emdopODGES 6TO TAOIO KO ATUYNUATO GE
nepiodo cuvtnpnong (my winter lay-up).

» Manoeuvring. Xvufdavto Kotd T S1GpKEL EMYUDV.

» Manoeuvring with assistance. Xvufdvio xotd T Sldpkeln EMYH®OV e
vrofondnon.

» Moored/ Anchored. Atvyquota mov ocvpPoivoov pe t0  TAOIO
ayKkvpoPoinpévo.

» On trials. Zoppdvta katd ™ StpKeL SOKIUMDV.

» On voyage. Xvupdavta v TA®.
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4.3.3 Incident (Ileprotatiko- Xoppav)

Mo mv kotdtaén tov atoynudtov Egovpe Mo avaeépel 6Tt 1 Paon g
SEAWEB odwbéter dwkid g xoatnyopromoinon omv evotro ‘Casualty Type’.
Oeopnoope ™V &V AOY® KOTNYOPlomoinon TOAD YEVIKY] KOl ETOUEVOSG WIKPNG
YPNOUOTNTOS Yoo TNV amoTeAecatikoOtnTa Tov Tool. ‘Etot, yio v avantvén tov
Tool PaciotNKope OV AVOTEPO KATNYOPLOTOINGN OaVOADOVTIOS TEPIGGOTEPO
OVYKEKPIUEVES KATNYOPLES, COLPOVA TAVTO LLE TIG TANPOPOPIES TOV eEAYOLUE OO TN
SEAWEB omv meptypaen tov ekdotote oatvynfuoatos. Me avtd tov TpOmO
TPOooTAHOVUE VO EMTUYOVUE KATOAANAOTEPT) GUVOEST KIVOUVOL HE TEMKO GULUPAV.
Avolutikd ot kotnyopieg tng SEAWEB kot ot vmokatnyopieg mov dtaxpivape:

= Contact. Emapn pe xamoo otépeo avtikeipevo, Omwg amoPadpa,
unyoviopovs  eoptoekpoptmwong, fender 1 kdmowo avrtikeipevo mov
emmAéet. Xe ot TNV Katnyopia dev nepthopfdveton emaen pe GAAo mroio.

= Collision. Emagn/ ovykpovon pe dAlo mioio. Awkpivoope 06vo

TEPUTAOCELG:

» Collision ( struck) kot

» Collision ( stricken)
2y TPpOTN TEPITTOGT OVAKOLV TO OTVYNUOTE OTOL TO TAOI0 TOL
eEetalovpe elvar og kivnon kot GLYKPOVETAL LE KATO10 AALO. XT1 deVTEPT
nepintwon N ovykpovon svpPaivel kabmg to mhoio mov e€etdlovpe glvan
aykvpoPoinuévo. Oa Bélape va tovicovpe OtL eved M AéEn ‘struck’
oyetileton pe vmartiotyTa, dev etvan mpdOEGN TOL YPAPOVTOS VO VITOVOTGEL
KatL t€t010 ( MY Ov OLO TAOIO €V KIVIGEL GLYKPOLGTOUV, KOl TO VO
aviikovv otnv katnyopia ‘struck’). EE&GAlov, m SEAWEB de pog
TPOGPEPEL OLTH TNV TANPOPOPIn Kol TOAAEG POPEG TEPVOHV YPOVILL HEYPL
va Bpebel dikaotikd o vraitiog pog cvykpovons. Emopévac, o ev Aoym
dympiopdg yiveror kabapd yio Adyovg ypnotikdtntog tov Tool.

= Foundered. Noavayw. H dapopd e oyxéon pe v xatnyopio ‘Stranded’-
npocdpain stvor 6Tt dd Eyovpe fuBoN TOL GKAPOULG.

= Hull/ Machinery Damage. Katootpoon)/ aoctoyic HETOAAIKNG
KOTOGKELNG 1] UNYOVOAOYIKOV €E0TAMGOV. Agdopévou OTL a) eivor puo amd
TIG ONUOVIIKOTEPEG OMO  ATOYT GLYVOTNTAG EUPAVIONG KATNYOPieg
atuynuateov kot B) n meprypaen tov ekdotote atvynuatog ot SEAWEB
pog olvet m ovvatdTNTO, OTOPAGIGOUE VO  OVOADGOLUE OVLTH TNV
KATNYopio 6T0 GUVOAO TV GLUPAVIOV/ ATLYNUATOV TOV TNV OTOTEAOVV.
Metd and pedétn g faong dwukpivope Tig €€1g TEPUTTOCELS:
IMa ™ ydortpa:

Crack in Hull

Cargo hold(s) tank crack

Crack in Ballast Tank(s)

Crack on Deck

Forecastle Crack

Heavy Weather Damage

Hull Damage

VVVVYVYYY
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> Leak in Hull
> Structural Failure

o ™ unyoavoloyikn eykatdotacn ( copumeptlapupaveTor N TPO®OTHPLL
gykatdotoon):

Blackout

Bow Damage

Bow Thruster/ Generator Problems
Damage to Rudder

Electrical Failure

Engine Damage

Engine Failure

Engine Gearbox Broken
Engine Problems

Fuel Sensor Problems
Generator Failure

Handling Means Damage
Hatch Cover Hydraulics Failure
Machinery Failure

Mechanical Failure

Mechanical Problems

Propeller Damage

Propeller Fouled

Propeller System Failure
Propulsion Failure

Rudder Failure

Shaft Failure

Steering Problems

Stern Tube Problems

Structural Failure

Technical Failure

Technical Problems

VVYVVVVVVVVVVVVVVVVVVVVVVVVYY

["a to cvoTpe ™S dykvpoc:
» Anchor Fouled
» Anchor/ Anchor Chain Damage

INa etopon vepoo:
» Water in Ballast Tank(s)
» Water in Engine Room
» Water in Hold(s)

= Fire/ Explosion. dotid/ 'Expnén. Ze avt v kamyopia e SEAWEB
apyKd Kévape 1o daywpoud eotidg Ko ékpnéng. EmmAéov, kdbe o
amd TG OLO LIOKATNYOPIEC OVOAVONKE GOUPOVO UE TO YDPO EUPAVIONG
0V ovuPavrtog. ['a eoTd Exovpe:

> Fire in Accommodation

» Fire in Bridge
» Fire in Electrical Compartment
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» Fire in Engine Room
» Fire in Galley

» Fire in Hold(s)

» Fire on Deck

IMa éxpnén:
Explosion

Explosion in Accommodation
Explosion in Engine Room
Explosion in Hold(s)
Explosion in Main Engine
Explosion on Deck

YVVVVVYY

Otav dev avagépetalr 0 y®POS UPAVIONS TG QOTIAG £Kkpnéng
ypnowonowovpue v Koatnyopioa ‘Fire’ 1 ‘Explosion’ avrtictorya. Na
onpewdel 0tL N dapopd 6to TANBOG TV KATNYOPLDOV CLUPBAVTOV OOTLAS
and to  aviiotolye eKpNEEV  OQEiAETOL  GTO  YEYOVOG  OTL M
Katnyoplomoinon &ywe PACEL TOV KATOYEYPAUUEVOV ATUYNUOTOV. ZE
EVOEYOUEVT EMEKTOOT) TOV EPYOAEIOV O KATAAOYOC 0vTOG Bl avENOed.

=  War loss/ Hostilities. AtdAeio Aoy morépov- exfponpaéidv. To chvoro
TOV ATVYNUATOV 0VToD ToL TOTOV opsilovtal og mewpateio. Avtifeta dev
napatnpiOnke kdmoo cvuPav Adyw moréuov. I't’ avtd ypnoyorolovue
v vrokatnyopia: ‘DAMAGE BY PIRATES’.

=  Missing. ZopPav pe oamotéhespo 1o mhoio ( Ko Oyt TO TANPOUA) Vo
ayvoeital. Agv €govpe TETO0V €100VG ATUYN O GTO JEIYILO TTOV LEAETTOULLE.

=  Wrecked/ Stranded. ITpocdpaén tov mhoiov. Katd ) perét g Pdong
g SEAWEB nopammprcape aglompocektn cuyvomta EUEAVIONS TOV
ovpPdavtog ™ cOLVTOUNG TPOGAPAENG HE YEVIKA SLOPOPETIKEG CUVETELES.
Ocopnoope AomOV omapaitnTo 10 Soy®PGHO Tovg. Ot vIoKaTyopies
€00 gival EMOUEVOG:

» Wrecked
> Stranded
» Stranded ( Brief)

H tekevtaio ypnoyonoteital povo OTav avapEPETAL pPnTa GTNV TEPTYPOUPT
TOV OTUYNLOTOC.

=  Miscellaneous. X¢ avtr] TV Katnyopio KATOTAGGOVTOL TO OTUYNLOTA TOV
dev avikovv o€ kopio amd TG Topomdve Koatnyopiec. Xto delypo mov
eetdoape emdwéape va tafivopunoovpe Ao to ocvuPdavta, yu oavtd
dnuovpynoape kol vrokoatnyopies. H ev Adym katnyopia mapatifeton yio
Adyovug yevikdtntag Tov Tool.
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4.3.4 Hazards (Kivovvou)

Onwg mpoeimape, Kivévvog givor po katdotoon ( mpaypatiky 1 vrotifépevn)
mov dvvaTon vo BAAyEL TV avBpdmivn vyeia, TV TEPLOLGia, TO TEPPAALOV.

O TPocdoPIoUOS TOV KIVOUVOV (QUTIDV) TOV TPOKAAESHV £vo, aTOYNUO. Elval
fowg o onuovtkodtepog 61dY0g Tov Tool. Me yvwoTovg Tovg KIvOHVOLS KOl Yo
dedouévo Topéa- dadikacio Tov TAoiov elval dvvartny N AYN KATAAANA®V UETPWV
TPOKEWEVOD €val GUUPBAY v unv emavoAneBel (1 va LETPLOIGTOVY Ol GUVETELES TOV).
Onog xor ywoo 11 mpomyovueveg Kartnyopiec, Oswpnioaue omapoitnny v
KOTNYOPlOTOINGN TV KWWOOVAOV Yo TNV OTOTEAEGUATIKOTEPN KMOIKOTOINoN NG
Baong g SEAWEB. Meletovtag dAha Epyoieia Ymoloyiopod Ataktvobhvevong
TopATNPCAUE OTL 1] €V AOY® KaTnyoplomoinon sivat v yével avbaipetn, kot pdiota
umopel va givor amd ToAD gvpeia ¢ TOAD GLUVOTTIKT. ZVUTEPAVAIE ®GTOCO OTL [
YEVIKN Katnyoplomoinon umopet va gtvor ) €€ng:

Cargo Hazards

Human Hazards

Operational Hazards

External Hazards

Maintenance/ Equipment Hazards
Health & Hygiene Hazards

[Ipéner va toviotel OTL 0 TPOGOIOPIGHOS TOV KVOOUVOV €ivol yevikd pio
OL0dKAGTI0L VTTOKEUEVIKT], POV £XEL VO KOAVEL LLE TN YVOUN TOV YEPLOTY, TNV EUTEPIQ
T0V, T1§ LToBEoelg mov Ba Kavel, Tig TANpoYopiec mov d1abéTel KAT.

Mo 1o dwkd pog epyareio eiyope v cagn TEPLOPICUO: TIC TANPOPOPIES TOV
pumopovcape vo €€dyovpe amd ™ Pdon artvymudtov s SEAWEB. Ta va
Slc@aAoTel po AVTIKELEVIKOTNTO, EMOIOEQUE VO TEPLOPICOVUE TVYOV VTOBECELG
otov gldyoto ovvarod Pabud. Emopévog, emdéape and owbpopa €idn kvdiveov
avtohg oL UmOopovV va  ortoAoynfodv TANpwe, PAcel TOV TANPOPOPIDOV TOL
dwbétovpe. Eaipeon amotehel m koatmyopia tov AvBpomvov Kwvodvev (Human
Hazards), 6mov axoAovOncape t dbkpion mov mpoteivel o IMO. Na onueimbel ot
ot Alota tev hazards, vTdpyovv kivouvol mov gueic dgV YPNCILOTOMGALE KATE TV
enefepyacio ™¢ Paonc. Ilapdio avtd cidape OTL LAAPYOVV GOTIC TEPICCOTEPES
Biprodnkeg hazards mov peretnoape. 'Etol amogacicape va tovg cvopmeptldfoupe,
v Adyoug yevikdtntog Tov Tool. Ag un Eeyxvdpue Evav ailo mepropiopd mov pog B€tet
1N SEAWEB, avtév g pedétng amokAEloTIKA ‘UeYIA®V’ GUUPAVTOV.

O xtvovvor mov drakpivape Aowdv givar ot €€ng (avd katnyopia):

Cargo Hazards (kivovvotl poptiov)
e Flammable Environment (e0¢Aekto mepifairov). Attio ekdNA®ONG QOTIAC/

EKpNENG 010 YOPO TOL EOPTIOL oOmovcion AAAOL Kwdvvov (T £pya
GLVTNPNONG).
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Humidity (vypacia). IIpopAnuata oto cOomua €£aepiopod ToL GOPTIOL
umopovv  vo  petafdiiovv to  emimedo vypaciog ©T0  YOPO  QopTiov.
AVTIKOVOVIKA €mimedn, VYPOGIOg HTOPOUV VO 0ONYNGOVYV GE VYPOMOiNnom
(Liquefaction) pe amotéAecpa TNV 0(PNOTEVCT) TOV GOPTIOV.

Cargo Shift (petatémon @optiov). ITiBovn petatomion eoptiov umopei vo
o0MNYNoEL GE EUPAVION OlY®YNG, UE AMOTEAECHO. TPOPANUATO TAONYNONG,
TPOGAPALY), AKOWM KOl OVOTPOTY| TOV TAOTIOV.

External Hazards (e£mtepikoi kivdvvor)

Strong Wind (1oyvpdg dvepog). Xpnowonoteitar Otav avapEPETal oTNV
weprypaen Tov ocvpPavrog. IMbBavd vo mpokorécer cOykpovomn, Emae,
Tpocapaln tov TAoiov.

Strong Current (1oyvpd peopata). Xpnoyonoteitor dtav avapépetal pntd
OTNV TEPLYPAPT] TOV OTLYNUATOG, 1| OTAV gvvoeitor my. cupPdv kKaTd T
JlpKeLn TVPOVO 1 tsSunami.

Heavy Traffic in Vicinity (mvkvi] xvkAiogopia). Xpnoyonoteitor 6tov 10
atoynua cuvéPn oe TeployY Ke pHeydro aplfud mioiwv wy Apdavt aykvpoBorto,
KOVTO G€ TpoKvaiaL.

Heavy Weather (xoxokopic). o vo pnv vmdpyxet odyyvon pe TOVG
TPOTYOVUEVOLS KIVOUVOUG AOY® KapoV, YPNGLUOTOLEITOL OTOKAEIGTIKG OTOV
AVOQEPETOL PNTO GTNV TEPLYPOPT] TOL OTUYNHOTOG.

Ice (mdyog). Xpnoomoteitan 6tav 1 vmapén mtayov mpokarel Kamolo cupfday
. (i ot yaotpa N G6TO GUGTNUO TAONYNONG. AmOQUyoUE Vva
coumepthdpovpe Tov ev Ady® Kivouvo o€ GupPavia g ToMKEG TEPLOYES OOV
N (mBavn) dmapén whyov dev cuvdEeTOL LE TO GLUPAV.

Poor Visibility (meplopiopévn opatdtta). Xpnoonoteital 0tav avapEpetol
pNTA, 1 OTOV EVVOEITOL TTY. OUIYAT.

Narrow Passage (o1evo mépacpa). Xpnotpomoteitar 0tav evvoeital and tnv
neproyn mov cuvéPn 1o cvpPav my English Channel, Dardanelles, Suez Canal
KAT.

Improper Use of External Loading Equipment (AavOacpévn yprion
e€mTePKOD €EOMAIGHOD POPTOEKPMPTMOONG). XPNOYLOTOIEITOL GE ATUYNLLATO
HE EMAQON HUE TO QPOPTOEKPOPTOTIKA HEGO TOV ApEve 1N GAAOL mAoiov, M
KOTAPPELGT) TOVG.

Floating object (smmAéov avrtikeipevo). Xpnoiponoteitor Kupimg yio emxoen
pe PuBiopévo/ emmAéov avTiKeievo.
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Sea pollution (pvmacuévn 6drhacca). Xpnowyomoteital v coppdvra 6mwg
pOTTOVGN GYKVPOG KAT.

Piracy (mepateia). Xpnoyomoteitar 6 OAa T0. atvynuoTe Tov cvpfaivovv
V7O 10 KOOECTMG TEIpOTELNG,

Human Hazards (kivdvvot mov opeihoviot 6tov avOpdmivo mapdyovto)

Diminished Alertness & Communication (weplopiopuévn €TOOTNTO KO
ovvevvonon). Xpnotpomnoteitar o€ chykpovon pe GAA0 TAoio amovcio GAA®Y
KWWOOVOV, 6€ TPOohpaln 6€ YVmOTO EUTOSL0 (1Y VPAAOG) KA.

Lack of Skill, Training & Experience (éAlenyn 0e£10TNTOV, KOTAPTIONG KO
eunepiog). Xpnowonoteitar kupimg oe cuuPdvro mhonynong 6tav 10 mAoio
Bploketar oe xotdotacn eiypov (Detail Status: MANOEUVRING «ot
MANOEUVRING WITH ASSISTANCE), ce atvynuato Kot tn didpkela
£PY®V GUVTNPNONG KAT.

Misjudgment (kokn kpion). AavBoaopéveg avBpomiveg emAoyéc mov pmopet
Vo 00NYNoOLV Y GE MPOGAPALN KOTA TN GOPTMOOT, UNYOVOAOYIKH OCTOYI0L
KA.

Unreasonal Behaviour & Negligence (adikaioddyntn ovunepipopd &
apérea). AvOpomvn GLUTEPLPOPA TOL UTOPEL VO OOMYNGEL GE POTIOL GTOVG
Y®OPOVGS vdtaitnong, PAGPN 61O UNYOVOCTAGLO KAT.

Organizational & Procedural Problems (opyovotikd & dadiKacTIKA
npoPAnuata). IIpofAfuata mov dVvavTal vo. TPOKOAEGOLV OTLYNUOTO GE
TOKTIKESG O10IKAGIES (TY TETPEAEVOT], POPTOEKPOPTMOOT)).

Operational Hazards (emyeipnoiaxoi kivovvor)

Incorrect Navigation (AavBoouévn mhonynon). Xpnowonoleitor Yo
OTUYNUOTO 7OV  €YOVUE EMAPT/GVYKPOLOT, HE eumddlo 1 dALo mAoio,
npocapaén kAm. [epthapBavet AdOn yaptoypdonong.

Improper Bunkering (AavBacuévn metpélevon). ZopPdavia  kotd
S dKaGI0 OVEPOSIAGOV e KOG, TOV 0QEIAOVTOL GE AELTOVPYLKA AGO.

Incorrect Info From Agents (AavOacuéves minpogopieg and mpdKTopeg).
Xpnotpomnoteitoar yoo cupPdvio mov oeeilovior 6e AovOaouévn eEMTEPIKT

TANPOPOPNON.

KATAXKEYH EPI'AAEIOY YIIOAOI'TEMOY AIAKINAYNEYZHX 53



KE®AAAIO 4:EPTAAEIO YIOAOI'TXMOY AIAKINAYNEYXHX

Maintenance/ Equipment Hazards (kivduvot katd t cvviipnon/yia tov e£0mAMGHO)

e Defective Equipment & Machine (EAattopatikd eEdptnpo-pnyavoroykdg
eEomMopog).

e Lack Of Maintenance (EAMung cuvtrpnon)
e Improper Inspections (Ecoaipuévn emBempnon)

Ye mepmtoels PAAPNG UNYOVOAOYIKOL €EOTAMGHOD, €kONAmon £kpnéng M
TopKaYldG Olymg GAAN autio, 0aoToylog VAIKOD KA EMAEYOLUE KOl TOLG TPELG
avaoTépo Kvduvous. E&aipeon amoteAovv TEPITTOCELS TETOIWV ATLYNUAT®OV OOV M
neprypaen opilel capmg Tov Kivouvo.

e Temporary Repairs (mpocwpivég emokevéc). Xpnoonoteitol 6e mepintmon

EKONAMONG ATVYLOTOC KOTA TN SIAPKELN ETIGKEVDOV.

Health & Hygiene Hazards (kxivdvvot vyiewng)

Avt 1 xatnyopio kvdvvev odnyel kupiowg o€ cvuPdvia pe amodEKTES TO
mpopa (1 Toug emiPdteg) kot Oyt 10 mAoio ®g cvvoro. Emopévmg, ot ev Adym
Kivduvol £xovv [Kpn GUYVOTNTA ELPAVIONG 6T oTLYNHOTA ToV EgTAloVE. 26TOCO
napatifevrar Yo Adyovg yevikdtntag tov Tool, dedopévov Ot ivor moAd GNUAVTIKY

KOTNYOpio GTOV TUTO TMV EMPATNYOV TAOIWV.

e Undercooking (eMuméc payeipepa). o ocopuPdvia Adym KoKNG TOWOTNTOGC
TPOGPEPOUEVOV TPOPDV.

e Food Preparation (stopacio gayntov). ['a copfdvta katd m dbprela g
eV AOY® SlodIkaciog.

e Bad Personal Hygiene (Ko atopky] vytewn).

e Dirty Dishes & Utensils (Bpopika midto kot okeom).
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4.3.5 Consequences (Xvvémeiec)

Yuvénmeleg eivor  to  omoteAéopoTo  €vOC  atvynuotoc. Emduwéops  va

OULOOOTOCOVLE TIG GLVETELES TOV KAOE atuynuotog g Bdong pog chpewva pe tic
TEPLYPOUPES TOV TVAK®V XVVEMEIDV TV ovo pebddwv Risk Matrices mov
ypnopomoovpue. H ev Adym wotnyopia cvvoéetonr dueco pe 1o PBabud mov Oa
AmTOdMGOLE GTNV ToPAUeTpo consequence. Ot mBavEG GVVETELEG EVOG ATLYNOTOC

sivat:

>

>

>

Time Delay (Xpovikn Koabvotépnon). Ilopotmpeiton oto mepiocoTepa
SLUPAVTA, YPNCILOTOIEITOL OTOV SLUKOTTETAL 1] TTOPEID TOV TAOIOL, OTAV UETA
amd Kamwolo cuuPav Tpoypatomotleitol emBeDpM O KAT.

Material Damage (YAwéc Znég). ATOTEAEGUO UNYOVOAOYIKNG OGTOYING,
Muag om yaotpa, ootidg, éxkpnéng kAm. Eyovpe dnuovpynocet dvo
VITOKOTNYOPIES:

o Material Damage (Minor). Xpnowomoteitar 0toV avo@épETOl pnTa
GTNV TEPLYPAPT TOL atLyNHaToS (y minor scratches to hull, cosmetic
damage).

o Material Damage (Major). YAkég Cnpéc mov €(ovv oG AmOTEAEGILA TO
A0l0 VO TPETEL VOL OLAKOWYEL OPIGTIKA TO AEITOLPYIKO TOV POLO, OAAY
va unv kotaotpaeet (my va pmopel va ypnoipnonomOel yio scrapping).

Cargo Loss (Anoieio optiov). Xpnowonoteitor 6tav £(OVIE KOTAGTPOON
@opTiov (amd aTHYNUO T GTO YOPO POPTIOV) 1N OTOV TPEMEL VO EKPOoPT®OEL
HUEPOG TOL POPTIOV AOY® ATLYNLOTOS (Y, LETA A0 TPOGAPALN).

Pollution (PYmavon). Xpnowonoteitow 6tav mapatnpeitor poé6ALVON TOL
Boldooov mepPdAlOVTOC peTd amd aTtOYNUO. XKOTOG HOG Kotd N
onuovpyia Tov Tool ftav n dafdduion g pvmavong avdioya pe 1o Papog
TOVL POPTIOV/KAVGIH®V OV daPPEoLY OALL dvaTvYdG N Bdon Atuynudtov
O€ LLOG TPOGPEPEL VTN TNV TATPOPOpPTa.

Total Loss (O\ik] AtdAein). Xpnoyonoleiton 6tov £(OVE KATAGTPOPT] TOV
mhoiov my. Otav PBubileton 1 k6Petan ota 2.

Injuries (Tpavpatiopot).

Crew Missing (Ayvoovpeva péAN TAnp®OUOTOC).

Lives Lost (AvOpdmivec ATOAEES).

INoa 11g 3 tehevtaieg Katnyopieg, epapuocape v €ENg dtofdaduion:
o Single. Apopd éva HELOG TOL TANPOLOTOG.

o Several. 2 pe 9 pén.

o Multiple. ITdvew omd 10 péin.
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KE®AAAIO 5: XTATIETIKH ANAAYXH ATYXHMATQN

S.XTATIXTIKH ANAAYXH ATYXHMATQN

5.1 Kodwkomoinon Agdopévov

"Exovtag etoyudoet t1g kotnyopieg yio Section, Operation, Hazards, Incident
ka1 Consequences, TO ETOUEVO PriLa NTOV 1| KOOIKOTOINGT TOV ATUYNUATOV. ATO TO
706 atvynuoto ov pog epedavices n Bdon, ntav dvvatn n eneéepyocia tov 678 &
QVTOV. Xt VTOAOUTO, Ol O1OECIUES TANPOPOPIEG NTAV TEPLOPICUEVEG KOl ETOUEVOC
Oa émpene vo yivouy VTOBECELS Y TIG TOPATAVED KOTNYOPieS, KATL Tov Tovicaue €&’
apYNS TG OEAULE VO ATTOPVYOVLE.

Q¢ mopdoetypa, mapadétovpe v meptypaen and T Bdon atvynudtov g

SEAWEB &vog cvppdvtog cvykpovong, kot mopakdto tov [livaka mov mpoékvye
and TV eneepyosio Tov:

MMivaxkag 14: [Tapdderypo coppdvrog amod ) Bdon Atuymudatov e SEAWEB

LR/IMO Ship No. 9174816  Incident No. 9835284
Incident Date 2012-08-15 Name at Time of Incident SEA SUCCESS
Casualty Type Collision  Incident Type Casualty

Incident & Cargo

IN COLLISION WHILST MOORED WITH MV 'HONG KONG SUN' AT THE CHITTAGONG
ANCHORAGE, BANGLADESH IN LAT. 22 14N., LONG. 091 44E., AT 2345 HOURS LT ON
15/08/12. SUBSEQUENTLY INSPECTED AND RETURNED TO SERVICE.

NO SERIOUS DAMAGE, INJURIES OR POLLUTION REPORTED. INSPECTION EFFECTED.

. Casualty .. Incident .
Incident Type Casualty Type Collision Severity Serious
Lives Lost No Missing No
. 24680 Tonnes
Detail Status MOORED/ANCHORED Cargo Status Loaded  Cargo
Gypsum
Dangerous Pollution Pollution
Cargo No Occurred No Details

Event Details

Sequence 01 Date 2012-08-15

Initial Event Collision Event Action Collision

Event Component Whole Hull/Ship Position Whole

External Weather Unknown/Not Reported

Ye avtd TO OaTOYMUO, £YOVUE GVUYKPOLOT UE TO TAOl0 mov e&etdlovpe
aykvpoPoinuévo (dpa Operation: Moored/Anchored). Zoppwva e TIg TANPOPOPIES
¢ Bdong, Bploketar oe aykvpoPorlo, emopévag Bempovpe wg mbovo kivovvo v
ITukviy Kvkhogopia ot Tetrvioon (Heavy Traffic in Vicinity). O topéag (Section)
mov gvBviveTon elvar 1 Yépupo, 0TS £YOVUE OPICEL GE TPONYOVUEVO KEPAANLO, KO Ol
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ovvéneleg Tov atvynuatog gival: Xpovikp Kabvotépnon (Time Delay), Adyom tov
embewpnoemv oL Tpayuatonomonkay. Asv tapatnpnOnkay vAKEG kotactpopés. H
Kodkomoinon yivetatl og eENG:

IMivaxag 15: TTapdaderypo kKodwkoroinong cvpupdavtog amd ™ Bdon Atvymudtov g

SEAWEB
SECTION | OPERATION HAZARD INCIDENT 1 | INCIDENT 2 | CONSEQUENCES
Bridge Moored/Anchored | Heavy Traffic | Collision Time Delay
in Vicinity (stricken)

H mopondve dwadwacio erovorlnednke yioo 10 GOVOAO T®V ATUYNUATOV TG
Bdong g SEAWEB, pe okond ) dmpovpyia tg Bdong Agdopévav tov Epyaieiov.
Axolovfel pe  ovvroun  XtoTioTik]  AVAALGN TV OMOTEAEGUAT®V NG
Kwdwonoinong tov atvynpdtwov.

5.2 Eidog Atuoynpatos kata SEAWEB

Apyikd mapovoidlovpe o Tp®OTN €KOvo Y to opluntikd péyebog tov
atuynpdtov mov egetalovpe. And ta dedopévo g SEAWEB, pe Baomn t ik g
KOTNYOPLOTOINGN T®V aATuYNUAT®V, TPOKOTTOVV Ta £E1G:

Mivakag 16: ApBuodg atvymudtov ava katnyopia atvyfuatog yio tioia Bulk Carrier
v epiodo 01/01/2010-25/10/2012.

Casualty Type No of Accidents %
Collision 159 22,52
Contact 52 7,37
Foundered 10 1,42
Fire/Explosion 48 6,80
Hull/Mchy

Damage 236 33,43
War

Loss/Hostilities 1 0,14
Missing 0 0,00
Wrecked/Stranded 200 28,33
Miscellaneous 0 0,00
Total 706 100
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No of Accidents
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Xympa 19: I'poekn avorapdotacn Tov aptdpod atuynUdToy ave Kotnyopio
atvynuotog ywo thoto Bulk Carrier tnv mepiodo 01/01/2010-25/10/2012.

Accident Classification

Miscellaneous
Wrecked/Stranded 0%
28.33%

Collision @ Collision

22.52% B Contact

O Foundered

O Fire/Explosion

B Hull/Mchy Damage
@ War Loss/Hostilities
B Missing

O Wrecked/Stranded
B Miscellaneous

Contact
7.37%

Foundered
1.42%

Missing
0%
War Loss/Hostilities

0% Hull/Mchy Damage
(o]

33.43%

Fire/Explosion
6.8%

Yympoa 20: I'poapikn avorapdctaot ToG00TION0G KOTOVOUNG TOV GLVOAIKOV aptBpon
ATUYNUATOV oV Kotnyopio oTuyULoToC.

[Mopatnpodpe 6TL T0 cVYVOTEPO gpPaviiOpevo €id0g atvynuotog eivar BAGPN
ot ['dotpa/cto Mnyovoroyikd EEomhopd, pe mocooto 33,43%. Agvtepo cuyvotepo
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eldog arvynuotoc oe Bulk Carrier tv tpietia 2010-2012 eivan n [pocdpaén
(28,33%), axorovBovpevo amd ) cvyKpovon (22,52%).

5.3 Eidoc Atuoynpatog otn Bdon Agdopévav

Oecwpnoape 0Tl 1 KaTyoplomoinomn tev atvynudtov kotd SEAWEB ftav
TOAD YEVIKT KO ETOUEVMG KPS ¥PNOTIKOTNTOG Yo TO epyoieio. Emdidéape pa
OVOALTIKY KOTNYOPLOTTOINGT TV atuynudtmv, 18img oty Katnyopia ‘Hull/Mchy
Damage’ mov 6nw¢ gidape £xel o peyardtepo TAnBoc atvymuatwy. o v
katnyopia ‘Fire/Explosion’ tovicape 10 x®po gpedviong tov cuppdvrog. Télog yia
v katnyopia Collision, dtakpivape dvo tepintmoelg: Collision (struck) ko Collision
(stricken), avédAoya av To mhoio ytHmNoE N} XTLINONKE AVTIGTOLYOL.

[Motevovpe TG e avTA TNV oviAVoT Elval O PEVAICTIKT 1 EKTIUNON TOV
Pickov yia kéBe €idog kKivovvou (Kot Katd mpoiKtact cuUPavtog), apod 0 XPNoTNG
umopet va dgt emakpPdg ta mbava atvyuotoa. Emumiéov, dtakpivape aAiniovyieg
atvynuatov (Incident 1, Incident 2...) yio o peaAioTikn andO0GN TG GLYVOTNTOG
evOc ouuPavtog. (§va aTOyNIa TOV EYEL OC OPYIKO GVUPAV 0oTOYi0 KOPLOG UNYOVIS
Og yivetar va Aopfdvet idto fabio cuyvotntog [e éva avTicTOoLo oL KATAANYEL T GE
oVyKpovaon). O aplBuds TOV ATLYNUATOV AVIAVTIKA:

Me Bdéomn to apykd cuuPav:

MMivaxag 17: ApOuog apyikdv copupdvtov atvynudtov yio tioio Bulk Carrier tnv
nepiodo 01/01/2010-25/10/2012.

INITIAL INCIDENT
Incident Type No of Incidents
ANCHOR FOULED
BLACKOUT
BOW THRUSTER/ GENERATOR PROBLEMS
BROKEN CABLE
BUNKER TANK LEAK
COOLING SYSTEM PROBLEMS
CRACK ON DECK
CRANE FAILURE
DAMAGE BY PIRATES
ENGINE GEARBOX BROKEN
EXHAUST VALVE LEAK
EXPLOSION IN ACCOMODATION
EXPLOSION IN HOLD(S)
FIRE IN ELECTRICAL COMPARTMENT
FIRE IN GALLEY
FUEL SENSOR PROBLEMS
Grounded
GYROCOMPASS FAILURE
HATCH COVER HYDRAULICS FAILURE

e R G
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INITIAL INCIDENT

Incident Type

No of Incidents

HEAVY WEATHER DAMAGE

LEAK IN HULL

STRUCTURAL FAILURE

ANCHOR/ ANCHOR CHAIN DAMAGE

CRACK IN BALLAST TANK(S)

ELECTRICAL FAILURE

EXPLOSION IN MAIN ENGINE

EXPLOSION ON DECK

FIRE ON DECK

Foundered

STERN TUBE PROBLEMS

TECHNICAL PROBLEMS

WATER IN BALLAST TANK(S)

ANCHOR LOST

ENGINE DAMAGE

FIRE ON BRIDGE

GENERATOR FAILURE

HULL DAMAGE

PROPELLER DAMAGE

SHAFT FAILURE

STEERING FAILURE

TECHNICAL FAILURE

WATER IN ENGINE ROOM

WATER IN HOLD(S)

HANDLING MEANS DAMAGE/ COLLAPSE

PROPELLER FOULED

PROPULSION FAILURE

RUDDER FAILURE

FIRE IN ACCOMMODATION

MECHANICAL FAILURE

PROPELLER SYSTEM FAILURE

CARGO HOLD TANK CRACK

MACHINERY FAILURE

CRACK IN HULL

FIRE IN HOLD(S)

STEERING PROBLEMS

oo umuUumu|d || WIWWWIWIWIMWIWIWIWIWINININININININININIMN[F(F(H

[

Stranded (Brief) 12
FIRE IN ENGINE ROOM 17
MECHANICAL PROBLEMS 22
ENGINE PROBLEMS 30
Collision (stiken) 39
Contact 47
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INITIAL INCIDENT

Incident Type

No of Incidents

ENGINE FAILURE 84
Collision (struck) 108
Stranded 174
TOTAL 678

Me Bdomn v aAinrovyio copaviov (apyikd-teAKd copPay):

MMivaxkag 18: Ap1Ouog apytkdv-teMKdV cupPdviov atvynudtov yio tioio Bulk
Carrier v mepiodo 01/01/2010-25/10/2012.

INITIAL- FINAL INCIDENT

Incident 1

Incident 2

No of Incidents

ANCHOR FOULED

BLACKOUT

BOW THRUSTER/ GENERATOR
PROBLEMS

BROKEN CABLE

BUNKER TANK LEAK

COOLING SYSTEM PROBLEMS

CRACK ON DECK

CRANE FAILURE

DAMAGE BY PIRATES

ENGINE GEARBOX BROKEN

EXHAUST VALVE LEAK

[ O S SO S S PR S

EXPLOSION IN
ACCOMODATION

EXPLOSION IN HOLD(S)

FIRE IN ELECTRICAL
COMPARTMENT

FIRE IN GALLEY

FUEL SENSOR PROBLEMS

Grounded

GYROCOMPASS FAILURE

A

HATCH COVER HYDRAULICS
FAILURE

HEAVY WEATHER DAMAGE

LEAK IN HULL

STRUCTURAL FAILURE

A

ANCHOR/ ANCHOR CHAIN
DAMAGE

ELECTRICAL FAILURE

WATER IN BALLAST TANK(S)

WATER IN HOLD(S)

ANCHOR LOST

Collision (struck)

Contact

Collision (struck)

Contact

Grounded

Contact

WATER IN HOLD(S)

N e e e e
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Incident 1 Incident 2 No of Incidents
ELECTRICAL FAILURE Collision (struck) 1
ENGINE FAILURE Contact 1
ENGINE PROBLEMS Collision (struck) 1
GENERATOR FAILURE Collision (struck) 1
MECHANICAL FAILURE Collision (struck) 1
MECHANICAL FAILURE Foundered 1
PROPELLER SYSTEM FAILURE Collision (struck) 1
PROPULSION FAILURE Contact 1
CRACK IN BALLAST

Stranded (Brief) TANK(S) 1
Stranded (Brief) DAMAGE TO RUDDER 1
Collision (struck) LEAK IN HULL 1
Collision (struck) Stranded 1
ANCHOR/ ANCHOR CHAIN

DAMAGE ENGINE FAILURE 1
CRACK IN HULL FOUNDERED 1
WATER IN BALLAST TANK(S) Foundered 1
STEERING FAILURE Stranded 1

Stranded

WATER IN ENGINE
ROOM

CRACK IN BALLAST TANK(S)

EXPLOSION IN MAIN ENGINE

EXPLOSION ON DECK

FIRE ON DECK

Foundered

STERN TUBE PROBLEMS

TECHNICAL PROBLEMS

ANCHOR LOST

GENERATOR FAILURE

STEERING FAILURE

ENGINE FAILURE

Collision (struck)

ENGINE PROBLEMS Stranded
Collision (struck) CRACK IN HULL
WATER IN HOLD(S) Foundered

ENGINE DAMAGE

FIRE ON BRIDGE

HULL DAMAGE

PROPELLER DAMAGE

SHAFT FAILURE

TECHNICAL FAILURE

WATER IN ENGINE ROOM

PROPULSION FAILURE

MECHANICAL FAILURE

STEERING PROBLEMS

Collision (struck)

STEERING PROBLEMS

Stranded

MECHANICAL PROBLEMS

Stranded

WWWIWIWIWIWIWIWWIWIWINIINIINININININININININDNINININ (-

HANDLING MEANS DAMAGE/
COLLAPSE

PROPELLER FOULED

RUDDER FAILURE

PROPELLER SYSTEM FAILURE

Collision (struck)

Foundered

AR |A MDA
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Incident 1 Incident 2 No of Incidents
FIRE IN ACCOMMODATION 5
STEERING PROBLEMS 5
CARGO HOLD TANK CRACK 6
MACHINERY FAILURE 6
CRACK IN HULL 7
ENGINE FAILURE Stranded 7
FIRE IN HOLD(S) 8
Stranded (Brief) 10
FIRE IN ENGINE ROOM 17
MECHANICAL PROBLEMS 19
ENGINE PROBLEMS 27
Collision (stiken) 39
Contact 44
ENGINE FAILURE 74
Collision (struck) 100
Stranded 173
TOTAL [ 678

5.4 Section (Topéac)

Mo kaBéva amd ta 678 atvynuote TOL UEAETNGOUE, OVTICTOWICAUE GTO
kaBéva évav topéa (section) 6oL GLVEPT TO ATVYMUA 1 TOL gVBVVETAL Yo avTd. Ot
toueig éyovv oprotel e mponyovpevo kepdioto. Me Bdon v kwdwonoinon twv
ATUYNUATOV AOTOV, TPOKVTTOLV Ta EENG:

IMivaxag 19: Ap1Ouog atvymudtov avd topéa atvynuatog yio tioio Bulk Carrier nv
nepiodo 01/01/2010-25/10/2012.

Section No of Incidents | %

Accomodation 6 0,88
Bridge 383 56,49
Cargo space 30 4,42
Deck 29 4,28
Engine Room 228 33,63
Galley 2 0,29
TOTAL 678 100
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No of Incidents

450
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Xympa 21: I'poaeikn avorapdotacn Tov aptdpod atuynUdTmy ove TOREN OTUYLOTOG
yw tAoio Bulk Carrier tv mepiodo 01/01/2010-25/10/2012.

Section Accident Classification

Galley  Accomodation

0.29% 0
_ 0.88% 8 Accomodation
Engine Room B Brid

33.63% riage
O Cargo space

Deck Bridge O Deck

4.28% 56.49% B Engine Room
O Galley

Cargo space
4.42%

Yympoa 22: I'poapik] avorapdotosct TOGOoTION0G KATOVOUNG TOV GUVOALKOV aptfpon
ATUYNUATOV Ve TOUEN OTUYTLATOG.
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[Topatmpodpe oOt1 Y 10 peyohdtepo mocootd (56,49%) atvynudtov
opeidetar n/yivoviar ot ['épupa. T0 1060010 AVTO dikatoAoyeiTol dEGOUEVOL OTL OL
dvo ocvvnbéatepol THTOL ATLYNUATOG OTTMC eldape eivar Xvykpovon kot [Iposapaln,
ONAadn atvyuoto TAOYNONG, N OToia £YEL OPIGTEL OTIG APHOSIOTNTES TNG YEQVPOG.
Agvtepo o mOGooTd Epyeton T0 Mnyavootdolo (€yovue opicel O6TL G VTV TNV
Katnyopio mepAapuPavetor Kot To cOOTNUO TPOWONS), O TOUENG ONAodn Tov
evfbvetal Yoo T0 HEYOADTEPO UEPOC HNYOVOAOYIKGOV PAafodv. AxolovbBodv To
Kotdotpopa kot o Xopog @optiov pe mapoOpolo TOG0oTd, Kot TEA0G Ol YMpot
Evdwitnong kot Xitiong pe oAl pikpd mocootd (<1%). Aoywd, 6101t 6Tovg £V AdY®
YOPoVG elvar TOAVOTEPN 1 EUPAVIOT] HKPOATUYNUATOV, TOV JEV OVOQEPOVTUL GTN|
Bdon.

5.5 Operation (Awdikacio)

MMivaxag 20: ApOuog atvynudtov ava operation yio thoia Bulk Carrier v mepiodo
01/01/2010-25/10/2012.

Operation No of Incidents | %

Being Towed 2 0,29
Bunkering 1 0,15
Cargo operation 20 2,95
Health & Hygiene 1 0,15
In Dry/ Floating Dock 1 0,15
Maintenance 6 0,88
Manoeuvring 126 18,58
Manoeuvring with Assistance 29 4,28
Moored/ Anchored 99 14,60
On Trials 3 0,44
On Voyage 390 57,52
TOTAL 678 100
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No of Incidents

Yypa 23: I'poaeikn avorapdoTact Tov aptfpod atuynudtoy ava operation yio wioio

Bulk Carrier v mepiodo 01/01/2010-25/10/2012.

Operation Accident Classification

Cargo operation eaith & Hygiene
2.95% 0.15%

Bunkeri
unkering In Dry/ Floating

159
0.15% Dock
Being Towed 0.15%
0.29% Maintenance
0.88%
Manoeuvring
18.58%

\

Ogyggoa/ge Manoeuvring with
. ’ Assistance
4.28%
On Trials Moored/ Anchored
0.44% 14.60%

O Being Towed
W Bunkering
O Cargo operation

O Health &
Hygiene

M In Dry/ Floating
Dock

O Maintenance

B Manoeuvring

O Manoeuvring
with Assistance

B Moored/
Anchored

W On Trials

0 On Voyage

Yympa 24: I'poeikn avorapdoTocT) Toco0TIOH0G KOTOVOUNG TOV GUVOALKOL 0p1fon

aTVYNUATOV operation.
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Onwg eivar Aoykd mavem amd to o atvynuata supupaivovyv 6tav 1o TAoio
etvar ev mho (57,52%). H debtepn o atvynuota dwodikacio gival n Katdotoom
EMYLOV PE T0G0GTO 18,58% Kai Tpitn dTav 1o TAoio gival aykupoBoAnuévo (14,60%).

5.6 Consequences (XvvETELEg)

O1 GUVETELEC TOV OTLYNUATOV £XOVV MG EENG:

Mivaxag 21: ApBudg eppdvions cvvenelmv atvynudtov yia tioia Bulk Carrier tnv

nepiodo 01/01/2010-25/10/2012.

No of

Consequences Incidents %
Material Damage 41 0,589970501
Material Damage (Major) 18 | 2,654867257
Material Damage (Major), Pollution 310,442477876
Material Damage (Minor) 1]0,147492625
Material Damage, Pollution 21 0,294985251
Time Delay 117 | 17,25663717
Time Delay, Cargo Loss 110,147492625
Time Delay, Crew Missing (Multiple) 110,147492625
Time Delay, Injuries (Single), Cargo Loss 1]0,147492625
Time Delay, Material Damage 437 | 64,45427729
Time Delay, Material Damage (Minor) 41| 6,04719764
Time Delay, Material Damage (Minor), Cargo Loss 1] 0,147492625
Time Delay, Material Damage, Cargo Loss 6 | 0,884955752
Time Delay, Material Damage, Injuries (Several) 510,737463127
Time Delay, Material Damage, Injuries (Several), Lives
Lost (Several) 110,147492625
Time Delay, Material Damage, Injuries (Single) 510,737463127
Time Delay, Material Damage, Lives Lost (Several) 2 [ 0,294985251
Time Delay, Material Damage, Pollution 11 11,622418879
Total Loss 811,179941003
Total Loss, Crew Missing (Multiple) 110,147492625
Total Loss, Crew Missing (Multiple), Lives Lost (Single) 110,147492625
Total Loss, Crew Missing (Several) 110,147492625
Total Loss, Crew Missing (Several), Lives Lost (Single) 110,147492625
Total Loss, Lives Lost (Several), Crew Missing (Several),
Pollution 1(0,147492625
Total Loss, Injuries (Several), Pollution, Lives Lost
(Several) 1[0,147492625
Total Loss, Lives Lost (Single) 110,147492625
Total Loss, Pollution 5(0,737463127
Total Loss, Pollution, Crew Missing (Multiple) 1]0,147492625
TOTAL 678 100
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O1 Vo KOTNYOPlEG CUVETELDV LIE TN GLYVOTEPT ELPAVION ElvaL:
= Time Delay
= Time Delay, Material Damage

Anhoadn atvynuoto pe VAKES (nuiég to xepdtepo. Mia GAAN

Katnyoplomoino givat:

Mivaxag 22: Ap1Ouog Bavatneopwv- pn Bavatnedpov atvynudtov yio tioio Bulk
Carrier v mepiodo 01/01/2010-25/10/2012.

Consequences | No of Incidents %o
Non Fatal 670 98,82
Fatal 8 1,18
TOTAL 678 100

Moévo 10 1,18% tov atvynudtov oe Bulk Carriers eivar Oavatneopa, detypo
™G aVENUEVNC TPOCOYNG OV JIVETOL GY|LEPO GTIV OCPAAELQ.

Oocov apopd atvuynuata mov apopovv TV avlpdmiviy vyeia (TPAVUATIGHOVG,

ayVOOULEVOVCS, BOvVATOVG) £YOVE:

MMivaxag 23: ApOuog atuynUdTov Tov aeopobv TV avOpdmivn vyeia yio tAoio Bulk
Carrier v nepiodo 01/01/2010-25/10/2012.

Consequences No of Incidents %
Not Involving Human
Health 655 96,61
Involving Human
Health 23 3,39
TOTAL 678 100

Oocov agopd 611 poivvon tov Bardooiov TeptPAALOVTOG £XOVLE:

IMivaxag 24: Ap1Ouog atuynmudTev mov TPokaAobV HOAVVOT| Tov TEPPAAAOVTOS Yo
mioto Bulk Carrier v mepiodo 01/01/2010-25/10/2012.

No of
Consequences Incidents %
Not Causing
Pollution 655 96,61
Causing Pollution 23 3,39
TOTAL 678 100
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KE®AAAIO 6: KATAXKEYH EPI'AAEIOY YIIOAOTI'TEMOY
ATAKINAYNEYXZHX (RISK ASSESSMENT TOOL)

6. KATAYKEYH EPI'AAEIOY YIHHOAOT'IXMOY
ATAKINAYNEYXHY (RISK ASSESSMENT TOOL)

"Exovtag opicet ) doun tov Epyodeiov vd kataokevn, emAaééet Tig uebodovg
Risk Matrices mov Oa ypnoylomonBoldv kot ovaADCEI-KOIIKOTOMGEL TO, OTUYTLLOTOL
nmov ocvvéfnoav oe mhoia Bulk Carrier, 6e 6Alo tov xocuo, v tpletio 2010-2012,
EMOUEVO Pral VO 1) KOTOOKELT TOV TPOYPAappaTog o€ meptBdAlov Microsoft Excel.

6.1 Aoyuc] Tov Epyaieiov

H Aoywn tov Epyaieiov amopaciomnke va etvar 1 e€ng: o xpnotng vo emALYEL:
=  Topéa (Section),
*  Awdwacio (Operation),
=  Eidog Kiwvdvvov (Hazard Category) ko
=  Kivovvo (Hazard)

To mpoypoppa vo espeaviCer (otmpildopevo oe Bdorn Aegdopévov mov Oa
onpovpynOet):

= AxkoiovBio coppdvtev mov givor mbavov va cupPovv (Incident 1, Incident 2),

= BoaBud Zvyvomrog kot Xvvemeidv ocoppova pe ™ pébodo Risk Ranking
Matrix tov IMO

= BoaBud Zvyvétmmrag kot Xuveneidv copeova pe ) pébodo Risk Matrix tov
Ship Operational Design

=  BaBuod Piokov yua kaBepd and tic mapomdve pedddovg

= A&woioynon Piokov yuo ™ puébodo Risk Matrix tov Ship Operational Design
(M pnébodog tov IMO dev dabétel a&lordoynon)

[Ipdto Prjna eivar mn onovpyio Bdaong Asgdopévov pe to mopomiveo
OTOTEAECUOTO, GLVOPTNOEL TOV TEGCAP®V KOTNYOPUDV. XTI GLVEYEW glval
OTOPOATNTN 1) KOOIKOTOINGT TOV KOTNYOPLOV PE VOLUEPD, MOTE KAOE Katnyopia v
Exel vav povodikd kmotkd mov Ba avtiotolyel ota dedopéva mov Ba ‘petapepOBovy’
a6 ™ Bdon. Téhog npénet va Bpebel pia cuvdptnon (1 oelpd cuvapticemv) mov Ba
TPOYLOTOTOIEL QLT TN LETAPOPAL.

6.2 Anpovpyia Baong Asdopévav

‘Exovtog ohokAnpaocel v Kmdwomoinon tov atvynudtov g Bdaong g
SEAWEB givou duvartn miéov i ompovpyia g Bdong Asdopévov tov Epyaieiov. H
Kataokevn g Bdong ompiletor oty &g Aoykn:

“Eva. atoynuo mpoxinbnke oamo éva ovvolo (mibovav) kivovvov. Kobe évag
OO OVTOVS TOVG KIVODVOUS glval mOavo Vo TPOKOLETEL AVTITTOLYO aTOYNUO.

Mo mopdoetypa, moapovcstdlove TNV TOPAKAT® KOOWKOTOINGN OTLYNUOTOS
acToYlog KOPLOG Pnyavig Kot Emetta tpocapaéng amod tn Bdorn g SEAWEB:
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Mivaxag 25a: [Tapdderypo kKodtkonoinong atvynuatog Bdong SEAWEB.

SECTION | OPERATION | HAZARD INCIDENT [ INCIDENT [ CONSEQUENCES
1 2
Engine On voyage Defective Engine Stranded | Total loss
Room Equipment Failure
& Machine
Lack Of

Maintenance

Improper
Inspections

Heavy
weather

To atvympa cuvéfn 6To YOPO TOL PUNYUVOCTAGIOV, EVE TO TAOTO PploKATAV €V
TA®, PUE AMOTEAEGILA TNV OAMKN KOTOGTPOPT] TOV. XE VT TO ATOYMUA EXOVV 0mod00el
1€66€p1g Tavol va 10 TPOKAAEGAY KivOuvol.
Emopévog dnuovpyovue técoepig eyypapés otn Bdon Agdopévov, po yioo ke

Kivouvo:

IMivaxag 25B: [Mopaderypo kmduconoinong atvynuotos Bdong SEAWEB.

SECTION | OPERATION | HAZARD INCIDENT | INCIDENT | CONSEQUENCES
1 2
Engine On voyage Defective Engine Stranded | Total loss
Room Equipment Failure
& Machine

Engine On voyage Lack Of Engine Stranded | Total loss
Room Maintenance | Failure

Engine On voyage Improper Engine Stranded | Total loss
Room Inspections | Failure

Engine On voyage Heavy Engine Stranded | Total loss
Room weather Failure

Enavaloppdvoope v avotépo d10d1kacio Yoo T0 GOVOAO TOV ATUYNUATOV
Vo peAétn. Me 1o mépag avtg g dadikaciog, Exovpe 1698 eyypapés, apBud ico
HE TO GHVOAO TMOV KIVOLVAOV OA®MV T®V OTVYNUATOV.
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6.3 Anoooon Tung Xoyvotnrog/IMOavotnTog

Endpevo Prpo n amddoon oe kGbe atdyMUo (o T yio T ouyvotnTa (Yo To
Risk Ranking Matrix tov IMO, tiuég: 1-7) kar tnv mbavotta epeaviong (ya to Risk
Matrix tov Ship Operational Design, tiuéc: 1-5). H dwadikacio avtn otnpiletar otov
avtiotoryo [Tivaka g kaOe pebodov. IapatiBevton maAL:

I'a to Risk Ranking Matrix tov IMO:

IMivaxag 26: Acikteg cuyvotntag atvynuatog katd IMO Risk Ranking Matrix.

F (per

ship

FI | FREQUENCY DEFINITION year)

7 | Frequent Likely to occur once per month on one ship 10
Reasonably Likely to occur once per year in a fleet of 10 ships, i.e. likely

5 | probable to occur a few times during the ships life 0,1

Likely to occur once per year in a fleet of 1000 ships,
3 | Remote i.e. likely to occur in the total life of several similar ships 107
Extremely Likely to occur once in the lifetime (20 years) of a
1 | remote world fleet of 5000 ships. 107

yw to Risk Matrix tov Ship Operational Design:

IMivakag 27: Agikteg cuyvotntag atvynpatog katd Ship Operational Design Risk

Matrix.
Category Definition
Conceivable Likely to be continually experienced
Unlikely Likely to occur often
Remote Likely to occur sometime
Improbable Unlikely, but may occur sometime
Incredible Extremely unlikely that the event will occur at all

o va epappootel 1n mWOCOTIKN TPOCEYYIOT, HE OLOOUEVO TOV aplOuo

eUPAaviong Tov Kabe eidovg atvynuatog, eivatl amapaitntn n €HPESN TOV GLVOAKOD
ap1Bpod tov Taykocuov 6téAov TAoiwv Bulk Carriers tnv tpietia mov eEetalovyle.

Kavovtag yprion tov kodtkav mov dtobétel to E.MLIL., and v 1otocerida
tov Clarksons (http://www.clarksons.net) onpeiwcape T1g eENG TIpéS:
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IMivakoag 28: Xvvolkodg otorog Bulk Carriers g tpietiog 2010-12.

Year Fleet at Risk
2010 7269
2011 8144
2012 8904

SUM= 24317

Altupdvtag tov oplpd epedvions kdbe €100Vg ATLYNUOTOS HE TO GLVOAKO
aplBpud mlolov oe Pioko &xovpe TN ocvyvoTnTo EUEAVIONG TOV, GE LOVAOEG
(incidents/ship year). Emouévaog n amdo0om TIdV yio TV Tocotikn uébodo yiveton
avtopota. H mototikny pnéBodog apnvel mepbdpia vrokepevikottoc. H dadikacio
amdd0oNC TV otnpiydnke kol oto omoteAéopota TG mMocoTikNng puebodov. Ta
OTTOTEAEGUOTO KO Y10 TIG SVO HEBOIOVE PAIVOVTOL GTOV TOPAKATM TIVOKOL:

MMivaxkag 29: Aw6300M TIH®V GUYVOTNTOG/TOOVOTNTOC.

Frequen
cy
(Inciden | Likeliho
No of t/ od Op. Likeliho
Accide | shipyear | Design od IMO

Incident 1 Incident 2 nts ) (1-5) (1-7)
4,1123E-

ANCHOR FOULED 1 05 1 1
4,1123E-

BLACKOUT 1 05 1 1

BOW THRUSTER/ GENERATOR 4,1123E-

PROBLEMS 1 05 1 1
4,1123E-

BROKEN CABLE 1 05 1 1
4,1123E-

BUNKER TANK LEAK 1 05 1 1
4,1123E-

COOLING SYSTEM PROBLEMS 1 05 1 1
4,1123E-

CRACK ON DECK 1 05 1 1
4,1123E-

CRANE FAILURE 1 05 1 1
4,1123E-

DAMAGE BY PIRATES 1 05 1 1
4,1123E-

ENGINE GEARBOX BROKEN 1 05 1 1
4,1123E-

EXHAUST VALVE LEAK 1 05 1 1
4,1123E-

EXPLOSION IN ACCOMODATION 1 05 1 1
4,1123E-

EXPLOSION IN HOLD(S) 1 05 1 1
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FIRE IN ELECTRICAL 4,1123E-

COMPARTMENT 1 05 1 1
4,1123E-

FIRE IN GALLEY 1 05 1 1
4,1123E-

FUEL SENSOR PROBLEMS 1 05 1 1
4,1123E-

Grounded 1 05 1 1
4,1123E-

GYROCOMPASS FAILURE 1 05 1 1
HATCH COVER HYDRAULICS 4,1123E-

FAILURE 1 05 1 1
4,1123E-

HEAVY WEATHER DAMAGE 1 05 1 1
4,1123E-

LEAK IN HULL 1 05 1 1
4,1123E-

STRUCTURAL FAILURE 1 05 1 1
ANCHOR/ ANCHOR CHAIN 4,1123E-

DAMAGE 1 05 1 1
4,1123E-

ELECTRICAL FAILURE 1 05 1 1
4,1123E-

WATER IN BALLAST TANK(S) 1 05 1 1
4,1123E-

WATER IN HOLD(S) 1 05 1 1
4,1123E-

ANCHOR LOST Collision (struck) 1 05 1 1
4,1123E-

Contact Collision (struck) 1 05 1 1
4,1123E-

Contact Grounded 1 05 1 1
4,1123E-

Contact WATER IN HOLD(S) 1 05 1 1
4,1123E-

ELECTRICAL FAILURE Collision (struck) 1 05 1 1
4,1123E-

ENGINE FAILURE Contact 1 05 1 1
4,1123E-

ENGINE PROBLEMS Collision (struck) 1 05 1 1
4,1123E-

GENERATOR FAILURE Collision (struck) 1 05 1 1
4,1123E-

MECHANICAL FAILURE Collision (struck) 1 05 1 1
4,1123E-

MECHANICAL FAILURE Foundered 1 05 1 1
4,1123E-

PROPELLER SYSTEM FAILURE Collision (struck) 1 05 1 1
4,1123E-

PROPULSION FAILURE Contact 1 05 1 1
CRACK IN BALLAST 4,1123E-

Stranded (Brief) TANK(S) 1 05 1 1
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4,1123E-

Stranded (Brief) DAMAGE TO RUDDER 1 05 1 1
4,1123E-

Collision (struck) LEAK IN HULL 1 05 1 1
4,1123E-

Collision (struck) Stranded 1 05 1 1
ANCHOR/ ANCHOR CHAIN 4,1123E-

DAMAGE ENGINE FAILURE 1 05 1 1
4,1123E-

CRACK IN HULL FOUNDERED 1 05 1 1
4,1123E-

WATER IN BALLAST TANK(S) Foundered 1 05 1 1
4,1123E-

STEERING FAILURE Stranded 1 05 1 1
WATER IN ENGINE 4,1123E-

Stranded ROOM 1 05 1 1
8,2247E-

CRACK IN BALLAST TANK(S) 2 05 1 1
8,2247E-

EXPLOSION IN MAIN ENGINE 2 05 1 1
8,2247E-

EXPLOSION ON DECK 2 05 1 1
8,2247E-

FIRE ON DECK 2 05 1 1
8,2247E-

Foundered 2 05 1 1
8,2247E-

STERN TUBE PROBLEMS 2 05 1 1
8,2247E-

TECHNICAL PROBLEMS 2 05 1 1
8,2247E-

ANCHOR LOST 2 05 1 1
8,2247E-

GENERATOR FAILURE 2 05 1 1
8,2247E-

STEERING FAILURE 2 05 1 1
8,2247E-

ENGINE FAILURE Collision (struck) 2 05 1 1
8,2247E-

ENGINE PROBLEMS Stranded 2 05 1 1
8,2247E-

Collision (struck) CRACK IN HULL 2 05 1 1
8,2247E-

WATER IN HOLD(S) Foundered 2 05 1 1
1,2337E-

ENGINE DAMAGE 3 04 1 2
1,2337E-

FIRE ON BRIDGE 3 04 1 2
1,2337E-

HULL DAMAGE 3 04 1 2
1,2337E-

PROPELLER DAMAGE 3 04 1 2
1,2337E-
SHAFT FAILURE 3 04
TECHNICAL FAILURE 3| 1,2337E-
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04
1,2337E-

WATER IN ENGINE ROOM 3 04 1 2
1,2337E-

PROPULSION FAILURE 3 04 1 2
1,2337E-

MECHANICAL FAILURE 3 04 1 2
1,2337E-

STEERING PROBLEMS Collision (struck) 3 04 1 2
1,2337E-

STEERING PROBLEMS Stranded 3 04 1 2
1,2337E-

MECHANICAL PROBLEMS Stranded 3 04 1 2
HANDLING MEANS DAMAGE/ 1,6449E-

COLLAPSE 4 04 1 2
1,6449E-

PROPELLER FOULED 4 04 1 2
1,6449E-

RUDDER FAILURE 4 04 1 2
1,6449E-

PROPELLER SYSTEM FAILURE 4 04 1 2
1,6449E-

Collision (struck) Foundered 4 04 1 2
2,0562E-

FIRE IN ACCOMMODATION 5 04 1 2
2,0562E-

STEERING PROBLEMS 5 04 1 2
2,4674E-

CARGO HOLD TANK CRACK 6 04 2 2
2,4674E-

MACHINERY FAILURE 6 04 2 2
2,8786E-

CRACK IN HULL 7 04 2 2
2,8786E-

ENGINE FAILURE Stranded 7 04 2 2
3,2899E-

FIRE IN HOLD(S) 8 04 2 2
4,1123E-

Stranded (Brief) 10 04 2 2
6,9910E-

FIRE IN ENGINE ROOM 17 04 2 2
7,8135E-

MECHANICAL PROBLEMS 19 04 2 3
1,1103E-

ENGINE PROBLEMS 27 03 2 3
1,6038E-

Collision (stiken) 39 03 2 3
1,8094E-

Contact 44 03 2 3
3,0431E-

ENGINE FAILURE 74 03 2 3
4,1123E-

Collision (struck) 100 03 3 3
7,1144E-

Stranded 173 03 3 4
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| sum

| e8]

6.3 Anodoon Twung Xovenerov

OAOKANPOGEL

™ dwdkacio

I'a to Risk Ranking Matrix tov IMO:

amTOd00oNG TILDOV
ovyvotnTag/mBovoTNTAG EUPAVIONG TOVL KAOe €l0OVC ATLYNUATOC, CEPA EYEL M
devtepn ovviotdoo Tov Piokov: ot Xuvéneieg (Consequences). Xtnv mapdypoapo 4.3.5
EYovUE OpIGEL TIG KATNYOPIEC TOV GLVETEIDV, PACEL TOV 0TIV KMOOIKOTOMGOLE TO
ATUYAUOTO. XE oVTH TNV Tapdypapo mapotifevral ot [livakeg Xvveneidv tov dvo
HeBOO®V KOl 01 KATNYOPIEG CUVETELMV OV OVTICTOLYOVV GE KAOE delkTn:

IMivaxag 30: Acikteg cuveneimv atvynuatog katd IMO Risk Ranking Matrix.

SI SEVERITY EFFECTS EFFECTS S
ON ON SHIP (Equivalent
HUMAN fatalities)
SAFETY
1 Minor Single or Local 0.01
minor equipment
injuries damage
2 Significant Multiple or Non- 0.1
severe severe
injuries ship
damage
3 Severe Single Severe 1
fatality or damage
multiple
severe
injuries
4 Catastrophic Multiple Total loss 10
fatalities

Bdoer tov avotépm Ilivoka Bo yiver n ta&vounon TV GUVEREIOV TV

SpOp®V atvynudTeV 6to dgikTn mov Toug avtiotolyel. H tagvéunon yiveton yuo tig
GUVETELES TMOV ATVYNUATOV TOV £X0VV Kataypaeel. Xe Tuxdv avobedpnon g Paong,
elvatl mBavo vo ELEAvVIGTOVY VEOL GLVOLOGHOL KOTNYOPUDY GUVETELDV, 1 TaSIvOUnon
TV omoiwv Ba yivel pe Tov 1010 Tpdmo. I TIg GLVVETELEG TV ATLYNUATOV TTOL EXOVV
KaToypagel Exovpe:
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IMivaxag 31: Ta&wounon cvveneidv atvynuatov katd IMO Risk Ranking Matrix.

S| RANKING

CONSQUENCE DESCRIPTION

Minor (1)

Time Delay

Time Delay, Material Damage (Minor)

Time Delay, Material Damage (Minor), Cargo Loss
Material Damage (Minor)

Time Delay, Cargo Loss

Significant (2)

Material Damage

Material Damage, Pollution

Time Delay, Material Damage

Time Delay, Material Damage, Cargo Loss

Time Delay, Material Damage, Injuries (Several)
Time Delay, Material Damage, Injuries (Single)
Time Delay, Material Damage, Pollution

Time Delay, Injuries (Single), Cargo Loss

Severe (3)

Material Damage (Major)
Material Damage (Major), Pollution
Time Delay, Crew Missing (Multiple)

Catastrophic (4)

Time Delay, Material Damage, Lives Lost (Several)

Total Loss

Total Loss, Crew Missing (Multiple)

Total Loss, Crew Missing (Several)

Total Loss, Crew Missing (Multiple), Lives Lost (Single)

Time Delay, Material Damage, Injuries (Several), Lives Lost (Several)
Total Loss, Lives Lost (Several), Crew Missing (Several), Pollution
Total Loss, Lives Lost (Single)

Total Loss, Pollution
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Avtioctorya ywo to Risk Matrix tov Ship Operational Design:

IMivaxag 32: Agikteg cvveneldv atvynuotog katd Ship Operational Design Risk

Matrix.

Consequences to

Enviromental

Category Description Personnel Asset Damage Damage
At most a single minor Negligible Negligible
injury or minor damage to the | damage to the
Minor occupational illness vessel environment
Minor damage
Single severe injury or to the vessel
occupational illness but its
and/or multiple minor | operational role | Minor damage
injuries or minor remains to the
Severe occupational injuries unaffected environment
Severe damage
Single death and/or to the vessel
multiple severe injuries such that its Severe
or severe occupational | operational role | damage to the
Fatal ilinesses is degraded environment

Catastrophic

Several deaths 2 to 9

Major damage
to the vessel
such tha it must
abort its
operational role

Major damage
to the
environment

Disastrous

Multiple deaths>10

Total loss of
vessel

H xatmnyopromoinon tov atvymudrtov stvat:
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Mivaxag 33: Ta&ivounon cvvensidv atvynudtov Katd Ship Operational Design Risk

Matrix.

SI RANKING CONSQUENCE DESCRIPTION
Minor (1) Time Delay
Severe (2) | Time Delay, Material Damage (Minor)
Time Delay, Material Damage (Minor), Cargo Loss
Time Delay, Cargo Loss
Material Damage (Minor)
Fatal(3) Material Damage

Material Damage, Pollution

Time Delay, Crew Missing (Multiple)

Time Delay, Material Damage

Time Delay, Material Damage, Cargo Loss

Time Delay, Material Damage, Injuries (Several)
Time Delay, Material Damage, Injuries (Single)
Time Delay, Material Damage, Pollution

Time Delay, Injuries (Single), Cargo Loss

Catastrophic (4) | Material Damage (Major)

Material Damage (Major), Pollution
Time Delay, Material Damage, Lives Lost (Several)

Time Delay, Material Damage, Injuries (Several), Lives Lost (Several)

Disastrous (5)

| Total Loss

Total Loss, Crew Missing (Multiple)
Total Loss, Crew Missing (Multiple), Lives Lost (Single)

Total Loss, Crew Missing (Several)

Total Loss, Lives Lost (Several), Crew Missing (Several), Pollution
Total Loss, Lives Lost (Single)

Total Loss, Pollution
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6.4 Ynoloywopog Piockov
‘Exovtag vmoAoyicer cvyvotnto/mBovotnto Kow cvvémeleg yuoo kébe €idog

ATUYNUOTOC, Elval TAEOV OLVATOG 0 VITOAOYIGUOG TOL avtioToryov Pickov, Yo Tig dvo
nebddovg. Ymevhopilovpe:

= T 1o Risk Ranking Matrix tov IMO:

Risk= Frequency x Consequence =>

log(Risk)= log(Frequency) + log(Consequence) =>
RI=FI + SI

Enopévog m extipnon tov Piokov yivetoaw pe mpdcBeon tov Asiktdv

2oyvOTNTOC KOl XVVETEIDV TOV £YOVV VTOAOYIOTEL GTOL Tpomyovuevo Prjpata.
Kotaiyovpe otov e&ng [ivaka Pickov:

MMivaxag 34: [Tivakag Piokov katd IMO Risk Ranking Matrix.

Risk Index (RI)

FI FREQUENCY SEVERITY (SI)

1 2 3 4

Minor | Significant | Severe | Catastrophic
7 Frequent 8 9 10 11
6 7 8 9 10
5 Reasonably 6 7 8 9
4 probable 5 6 7 8
3 Remote 4 5 6 7
2 3 4 5 6
1 Extremely 2 3 4 5
remote

Onwg &xel mpoavapepbei, n péBodog Risk Ranking Matrix tov IMO ¢
dwbétel katnyopromoinon tov Piockov wg mpog v avekTikOTNTA.

= [0 to Risk Matrix tov Ship Operational Design:
Ed® 10 Pioko vmoAoyileton Bdoel Tov mapadociokod opiopov:

Risk= Probability x Consequence

O ITivakag Pickov stvau:
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Mivaxag 35: [Tivaxag Piokov molotikd katd Ship Operational Design Risk Matrix.

Severity -> | Disastrous
Probability
Conceivable
Unlikely
Remote
Improbable
Incredible

Catastrophic Severe

Ot katnyopieg Piokov mg mpog v avekTikOTNTA:

ivaxkag 36: Katnyopieg Pickov katd Ship Operational Design Risk Matrix.

Risk Category Definition
Intolerable
Undesirable, and shall only be accepted
when risk reduction is impracticable
Tolerable with endorsement

Tolerable with endorsement

Amo@acicTnKe Vo, xpNoomom 0oy VOOUEPX OVTL Y10 YPAUUATO TOV Oy YALKOD
aA@apnTov Yo kaAvTEPN amekdvion Tov Pickov kot gvkoAia otn ypnon. [a va pn
yobel N erAocoeia ¢ nebddov, ot katnyopieg avekTikdTnTOC TPOG T0 Pioko
napépewvav ideg. O Iivaxag Pickov mov Ba ypnoyorombel ivor:

Mivaxkag 37: ITivakag Piokov apiBuntikd katd Ship Operational Design Risk Matrix.

Severity -> | Disastrous
Probability
Conceivable
(%)
Unlikely (4)
Remote (3)
Improbable
(2)
Incredible

)

Severe

Catastrophic
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Me Bdon ta avotépm vroroyilovpe 10 Pioko yia toug kivovuvoug Kabe

OTUYNUOTOC, LLE TIG dVO peBddoVE. Me T0 TTEPAG ALTNE TG SLadIKAGTG EXOVLE, Yo
K60 kivouvo, évav IMivaka pe:

Tn oepd cvpPavrov (Incident 1, Incident 2) mov pnopel va tpokarécet.

Tic ovvéneteg (Consequences) g 6€pds cuuPdviov

Tig TYéC oLUYVOTNTAG, GLVETEIMV Kot TOV VITOAOYIGHO Tov Pickov katd IMO
Risk Ranking Matrix.

Tig Tyég mBavoTTOC, CLVETEL®V KOl TOV VTOAOYIoUO ToV Piokov katd Ship
Operational Design Risk Matrix.
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[Ma mapdoetypa, yio toug kKtvovvoug mov avagpépape otnv Hapdypoeo 6.2, o avtictoryog mivakag Oa stvat:

HMivaxag 38: ITapaderypo vroroyiopov Piokov.

IMO Op Design
SUB Frequency | Severity | Risk

OPERATION | OPERATION | HAZARD INCIDENT 1 INCIDENT 2 | CONSEQUENCE | (F) (S) (F+S) Probability Severity | Risk
Engine On voyage | Defective Engine Failure | Stranded Total loss
Room Equipment &

Machine 2 4 2 5[ 10
Engine On voyage | Lack Of Engine Failure | Stranded Total loss
Room Maintenance 2 4 2 5[ 10
Engine On voyage | Improper Engine Failure | Stranded Total loss
Room Inspections 2 4 2 5 10
Engine On voyage | Heavy Engine Failure | Stranded Total loss
Room weather 2 4 2 5( 10
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6.5 Epgavion Agdopévev

Méypt oTUyUnG €XOVUE KATNYOPLOTOGEL TOVG KIVOUVOUS VAL
= Topéa (Section)
= Awdkaocio (Operation)
= Eidog Kwdvvov (Hazard Category)

e kbBe kivovvo avtiotoyel évag [ivakag mov OTm¢ emdbnke oty
nponyovpevn [apdypapo Tpocepépet T eENG TANPOPOPIES:

*  Tnoewd copPdvtov (Incident 1, Incident 2) mov propel va TpoKaAEGEL.

= T ovvéneieg (Consequences) g oe1pdc GLUPavTov

= Tig Tipég ouYvOTNTOG, CLUVETELD®Y Kol TOV VITOAOYIoUO Tov Piokov katd IMO
Risk Ranking Matrix.

T Tipég mOOVOTNTOC, GUVETELMVY KO TOV VITOAOYIoUO Tov Piokov katd Ship
Operational Design Risk Matrix.

O moapayouevog IMivakag eivat, dnwg katodapaivovpe, GuvaPTNoN TECCAP®V
petafintav. o kabe emhoyn Topéa, Awndikaciag, Eidovg Kivdvuvov, Kvovvov Ba
dnuovpyeiton po Lovadiky TkETa, mov o avtiotoryel atov avtictoryo Ilivaxa mpog
eupavion. Xe Ka0e otoryeio kabepds and t1g petafAntég avriotoryiletan £vog
“KOOKOS’, LOVOYN P0G Yia Toug Topelc, dStynerog Yo TIG VITOAOUTEG TPELG KOTIYOPIES.
Yuvenmg o dnpovpyeiton po 7-yneto ETIKETOL:

B113141
Omnov:
= [, 0 kodudg Tov Topéa
= 11, 0 kK®dwog g Aradikasciog
= 31, o kodwdg Tov Eidovg Kivdvvou

= 41, o k®wdwog tov Kivovvov.

O1 k®dwol TV TE0GAPOV KATNYOPLOV TapatiBevTal avoALTIKE 6TV ETOUEVN GEADAL.
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IMivaxag 39: Kodwoi Section, Operation, Hazard Categories ko Hazards.

Accomodation 1
Bridge 2
Cargo space 3
Deck 4
Engine Room 5
Galley 6
Hotel 7
Operation

Being towed 11
Bunkering 12
Cargo Operation 13
Health & Hygiene 14
In Dry/Floating Dock 15
Maintenance 16
Manoeuvring 17
Manoeuvring with assistance | 18
Moored/ Anchored 19
On trials 20
On voyage 21

Hazard Categories

Cargo_Hazards 31

External_Hazards 32

Health_n_Hygiene Hazards | 33

Human_Hazards 34
Maintenance_Equipment 35
Operational_Hazards 36

Hazards

Bad Personal Hygiene 41
Cargo Shift 42
Defective Equipment & Machine 43
Diminished Alertness & Communication 44
Dirty Dishes & Utensils 45
Fire & Explosion 46
Flammable environment 47
Flammable Fluids 48
Floating object 49
Food Preparation 50
Heavy Traffic in Vicinity 51
Heavy weather 52
Humidity 53
Ice 54
Improper Bunkering 55
Improper Inspections 56
Improper Use of External Loading

Equipment 57
Incorrect Info From Agents 58
Incorrect Navigation 59
Lack Of Maintenance 60
Lack of Skill, Training & Experience 61
Loss of structural integrity 62
Misjudgement 63
Narrow passage 64
Organizational & Procedural Problems 65
Piracy 66
Poor visibility 67
Sea pollution 68
Strong Current 69
Strong Wind 70
Temporary Repairs 71
Undercooking 72
Unreasonal Behaviour & Negligence 73
Water Ingress Through Openings 74
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6.5.1 Drop Down Menus

[Tpoto Prpa elval va 0pltoTovV 01 AlOTEG, MOTE VOl Elval dLVATH 1) ETAOYN TOV
1€660p0V Kotnyopldv pe Drop-down Menus. Opilovtat Aoutdv ot AMotec:

= Section
= (QOperation
=  Hazards

= (Cargo Hazards

= External Hazards

= Health n Hygiene Hazards
* Human Hazards

= Maintenance Equipment

=  Operational Hazards

IMvetar gprion kdtw mavrog (underscore) 610t to MS Excel dev emtpénet
KEVA 0T OVOLOTO OO TIG AIOTEG.

["a va onpovpynoovpe éva Drop-down menu o€ éva KeAd:

=  Emiéyovpue 1o keM

= Agdouévo 2 Emkdpworn = Pvuicelg
=  Emupenduevn katoympnon: Alota

= TIpoéievon: =(6vopo AMotog)

AoV &xel emeytel kotnyopio kwvdvvov (Hazard Category), ot dabéciueg
emhoyég oty Katnyopia ‘Emdoyn Kiwvovvov’ (Select Hazard), mpémet va etvan avtég
g avtiotoyng katnyopioc. Avtd emrvyyaveton pe m ocvvaptnon INDIRECT tov
Excel oty emioyn ‘Ilpoéhevon’ g Emkdpwong Aedopévmv.

Emkiipwan Ss6opivwv “

{ PuBpiaig | | MAwupa aigaywayns | Mposidonoinmid privapa

Kprmjpia enkKipmanc
Enmpendpen Karaxmpnon:

AigTa W MapaPheywn Kewviw Kehioy
Azhopéva: AVANTUEN pEoa OTo KEA
pETagl

MNpozizuarn:

=INDIRECT{gKS20) .

[ ] Eqpappoyn autiy Tww ahhaydy o oha Ta ked pe Tc iSieg puBpigag

Anahoipr) dhoov Micupo

Xympa 25: Enuwcopwon dedopévov- cuvdptnon INDIRECT
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6.5.2 Anmovpyia Etikétag

"Eoctm 011 0 Ypnomg €xetl emAEEeL TG TE0oEPIC KaTnYOopieg Tov emtBLEL.
Endpevo Prjpa eivor 1 kodikomoinon g emAoyng Kot Snovpyio ETIKETOG OTmG
avaAvOnKe og Tponyovuevo keparato. YrevOopiletor 6ti 1 eTikéTa £ivot 0 KOOKOG
tov ITivoka mpog petapopd otn Bdon Asdopévmv tov Epyaieiov.

Avt 1 dtdkacio EMTVYYAVETOL GE OVO GTAALOL:

[Ip®dTov, pe t xprion g cvvapnong VLOOKUP napoympodvtol o
1é60epa EMAEYIEVA KM Ot avTioToryotl kmdkoi: Topéa, Awadwkaciag, Eidovg
Kwovvov, Kivddvov.

IT.y. vy v kowdwomoinon Topéa:

Lookup_value: (to keAi mov doAéyovpe Topéa)

Table_array: (o nivaxog pe Toug Topelg Kot Tovg kmOTKOVS TOVG)
Col_index_num: 2

A0t Béhovie va amodidetan 6To KeAL 1) TN NG deHTEPNG GTNANG TOV TIVOKAL.

Opiopoma ouvapTnong

VLOOKUP
Lookup_value

Table_array TABLES!SAS2:2BE8

"Engine Room™
{"Accomodation”; 1\ Brida
2

Col_index_num 2

2 [ ] [

Range_lookup
=5

Avalrd g T Oy NPT oA EVOC NivaKa Kal ENOTPEPE (Jia TP ormny idia ypappun and pia kobopiopzwn
omAn. EE opiopol, o nivakag Ba npgnal va gival TOgWopNPEVDS KaTa alEouoa Teipd.

Lookup_value =vain mpr nou Ba Bpeba ammv nparn ommjAn Tou nivako Kal pnope va sival pia
TIUr, L0 avagopd r pa akodoubio ¥apakTmpay KEpEvou.,

AnoThzopa = 5

BorBaia yia auTmy T ouspmrarn AKupo

Xympa 26: Opicpata cvvapnong VLOOKUP

Ag0TEPO GTAOI0 N GLYYDVEVCT TOV KOIKOV TWV TEGCAPMV KEAIDV Y10l TN
dnpovpyia g etkéroc. Emrvyydveron pe m ocuvdptmon CONCATENATE,
EMALYOVTOG T TEGOEPA KEALAL.
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Opiopota ouvaptnong

VALLE
CONCATEMATE(N123;0123:P123:012 R MER kLt

= 5213543
Merarpena oz apifpd g axeAoulio ¥opakTTpWY KEREVOU NoU avanapiord apbpo,

Text zival To KEiPEvD 0F SI00yWYIKA I avopopd o KeA NoU NEPIEXE TO KEPEVD nou
BEheTE va peTaTpEETE.

AnoTEhzoua = 5213543

BonBzia yia auTry TN ouvapTnan Mrupo

Yympoa 27: Opiopata cvvaptmong CONCATENATE

Téhog, emedn n CONCATENATE mapdyet yopaxtipeg Kot Oyt optouo,
YPNOLLOTOLOVLE TN GLVAPTNON:

VALUE(CONCATENATE(...))

Ko mAéov éyovpe v emBount) etikéta.

6.5.3 Metagopd Agoopévov

Anpovpyodpue ™ Baon Agdopévav tov Epyaieiov o éva @VALo tov Excel.
AwBéter 0éka otieg (oynpa 28):

*  Enkéra emhoyov xpnot

= Apywo oopPav (Incident 1)

= Tehxod copPav (Incident 2

= Yvvéneleg (Consequences)

= Agiktn ovyvotnrog katd IMO Risk Ranking Matrix

= Acikm ovvernewov katd IMO Risk Ranking Matrix

=  YnohoyoOév Pioko katd IMO Risk Ranking Matrix

= Agikmn mBovotrag katd Ship Operational Design Risk Matrix
= Agiktn ovvenelwv katd Ship Operational Design Risk Matrix

*  YmoroyioBév Picko katd Ship Operational Design Risk Matrix
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9] Apgsio Emelepyooin MpoPorn FEwoywyn Mopgr Epyokeio Aebopsva [MopaBupe  BonBac

MAnktpohoync

NEHRIERITH 4 BB A Bz -4 Eee B calibni W -/B LU S8 % € | EE
D84 - A& Time Delay
A | B [ c | D E ] T H T 0 T 31
40| 2173264 Stranded Time Delay, Material Damage
| 41| 2173264 Stranded Time Delay, Material Damage, Cargo Loss
| 42| 2173267 Collision (struck) Time Delay, Material Damage
| 43| 2173267 Contact Time Delay, Material Damage (Minor)
| 44| 2173267 Contact Time Delay, Material Damage
| 45| 2173270 Contact Time Delay, Material Damage
46 | 2173270 stranded Time Delay

=
=

@
&

2173444  Contact

2173659 Collisian (struck]

Time Delay, Material Damage

48| 2173444 stranded Time Delay, Material Damage
| 49 | 2173461 Collision (stricken) Time Delay
| 50 2173461 Collision (struck) Time Delay
| 51| 2173461 Collision (struck) Time Delay, Material Damage
52| 2173461 Contact Time Delay

| 53 | 2173461 Contact Time Delay, Material Damage

| 54| 2173461 Contact Time Delay, Material Damage (Minor)

| 55| 2173461 Contact Water in Hold(s) Time Delay, Material Damage, Cargo Loss
56| 2173461 Contact Time Delay, Material Damage, Pollution

| 57 | 2173461 stranded Time Delay

| 58| 2173461 Stranded Time Delay, Cargo Loss

| 59| 2173461 Stranded Time Delay, Material Damage

| 60 2173461 Stranded Time Delay, Material Damage, Cargo Loss
| 61| 2173461 stranded Total Loss, Pollution

| 62| 2173461 stranded (Brief) Time Delay, Material Damage

| 63| 2173465 Contact Time Delay

| 64| 2173659 Collision (stricken) Time Delay

65| 2173659 Collision (struck) Time Delay

Time Delay, Material Damage (Minor]

JA T ey ey R ey e PRy Sy FTCYPYCF N N PN PO N N 0 RN PO POVY P FI0) IV PV S PCY Sy PP POy POCY [V N
TR B B e L P B B B g I ey B e T e
s s s s o o o e en o s o s o s s o e e | e o o o
Ve R R o e R R G Lo o Lo s R R e M o e R R L
JA T N P Py Y PNy PR R PO ey PEN) F0) FSVY ) U PI0S PUPRY Y PI0Y DU PPy DR U POvY e G FOPY PIVY PO PV FIeY PO

'ml“7 L m.ml“i L mIm wlml‘ﬁl@ mIm ml“i @ @

| 67| 2173659 Collision (struck] Time Delay, Material Damage

| 68| 2173658 Collision (struck) Time Delay, Material Damage

| 69| 2173659 Contact Water in Hold(s) Time Delay, Material Damage, Cargo Loss
| 70| 2173659 Contact Time Delay

| 71| 2173659 Contact Time Delay, Material Damage (Minor)

| 72| 2173659 Contact Time Delay, Material Damage

Xynpao 28: Bdon dedopévov Epyaieiov Ynoroyiopod Atakivovvevong

Mo va petapepBoiv ot eyypaeéc mov £xovv Kwdkd 1010 pe avtd mov Tapdyet
n ovvdptnon CONCATENATE, ypnowomnotovpe t cvvéptnon INDEX. H evroin
avt avalntd otov mivaka tg Bdong Aedopévev mdceg popég emavorappdvetal o
KOOKOG KOl LETAPEPEL GTO KLPIMG TPOYPOLLLO TIG AVTICTOYES EYYPUPES.

Mo v wepintoon mov 0 K®dKOG dev vITdpyel ot Baon, ¥pnoyorotode
ouvapmnon ISERROR vyia va petagpépet v tun 0. Otav 10 mpdypappa dtofdlet mv
TIUN VT, TNV TPAOTN YPOUUN TOV OTOTEAECUATOV Tapayel TV emxtypaot): “There is
no relative historic experience of the selected scenario”.

6.5.4 Katnyopromoinon Pickov

H péBodoc Risk Matrix tov Ship Operational Design 06wa0€tet
Katnyoptlomoinon tov Pickov og téooepic dafoduiceig (Ilivakag 36). T vo eivan
ELOLAKPITN M KOTNYOPLOTMOINOT OLTH YPNOUYOTOOVUE YPDOUATO, avAAOyo TNV
katnyopia tov Piokov. ['a va epgaviCetot 10 aviicToyo xpoUe COLP®VE LE TV TIUN
tov vroAoylesBévtog Piokov, emAéyovue t ot)An tov Pickov xatd Ship Operational
Design (otAn K) kau énerta avotyovpe v emroyn ‘Mop@omoinon vré 6povg...’
tov Menu ‘Mopon’.
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Mopipomoinon una époug “
DOpog 1
H mpr Tou kehiod givar | v | | peTagl w1 5Ll ko |4 Sl
MpoznigKs nnor TS Poppnc nou
vl aknnc:
Opoc 2
H mpr) Tou kehiol eivar | v | | peTal v (5 .| ko (12 B
MpoEmoKa o TS HopEnc nou PP R——
Ba ypnmponoinBs, =av o dpog AaBpryWyOw SPPanenan
gival aknBnc:
Dpoc 3
H i) Tou kehiot) svar [RA R w| |13 .| ko |25 B
o vomaononer o o | NSRS i
Ba ypnmpononBsi, av o dpog L L
gival aknBnc:

Xympa 29: Mopeonoinor vrd dpovg

Avotoyag to Excel pog emttpénet £og tpeig emAoyEG LOPOOTOINGNG GTNV €V
MOy evioln, emopévag to Picko Oa ympiotel og tpelg ypopotikég Coves:

= Koxkivn: Intolerable (Risk: 13-25)

= Kitpwvn: Undesirable, and shall only be accepted when risk reduction is
impracticable (Risk: 5-12)

= JIpdown: Tolerable with endorsement (Risk: 1-4)

YnevOopilovpe 6t péBodog Risk Ranking Matrix tov IMO dgv mpoteiver
Katnyoplomoinom tov Pickov.

6.5.5 Epgdavion Epyaieiov Yroloyiopotv Alokivovvevong

To Epyoieio YmoAoyiopod Ataxwvovvevong dwbéter ovo OOALe Epyociov
MS Excel. To mpodto @OAAO, pe v ovopasioo ‘MENUS’, mepiéyet kat’ apydg tig
katnyopieg Section, Operation, Hazards Categories mov &yovpe opicel. EmumAéov, o
YPNOTNG Wropel va deL TaL €101 TV GLVETELUDV, TOLG KIVOUVOVS TOL OVIKOLV GE KOOE
katnyopio Hazard, xkaBdg kor t0 cOHVOAO TOV €0OV ATLYNUATOV TOL EYXOLV
Kkataypoeel. Lxkomdg tov OUALov ‘MENUS’ givon n g&okeimon tov ypnot pe to
OUVOAO TMOV EMAOY®V TOV TPOYPAUUOTOS, ME OKOmO TN ovvtaln g DPopuog
Extipnong Awaxwvodvevong tov dedtepov @vAdov. To @OAlo ‘MENUS’ oaiveton
OTTIKA GTO EMOUEVO GYN O
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A E c D E F
SECTION OPERATION INCIDENT - casualty HAZARDS CONSEQUENCE
type

Accomodation Baing towed Callision (striken) Cargo_Hazards CARGO LOSS
Bridge Bunkering Callision (struck) External_Hazards CREW MISSING
Cargospace Cargo Operation Contact Health_n_Hygiene_Hazards INJURIES
Deck Health & Hyziene Fire/ Explosion Human_Hazards LIVES LOST
Engine Room In Dry/Floating Dock | Foundered Maintenance_Equipment MATERIAL DAMAGE
Galley Maintenance Hull/ Mchy damage Operational_Hazards MATERIAL DAMAGE [MAICR)
Hotel Manoeuvring Miscellaneous MATERIAL DAMAGE [MINGR)

Manoeuvring with assist Missing POLLUTION

Moorad/ Anchared Stranded [Brief) TIME DELAY

On trials War loss/ Hostilities TOTAL LOSS

On voyage Stranded
HAZARDS
Cargo Hazards External Hazards Health & Hygiene Hazards Human Hazards op Hazards
Flammable environment Strong Wind Undercooking Diminished Alertness & C ication |Defective & Machine | Incorrect Navigation

Humidity
CargoShift

Strong Current
Fire & Explosion

Food Preparation
Bad Fersonal Hyziene

Heavy Traffic in Vicinity |Dirty Dishes & Utensils

Lack of Skill, Training & Experience
Misjudgement
Unreasenal Behaviour & Negligence

Lack Of Maintenance Improper Bunkering
Improper Inspections

Temporary Repairs

Incarrect Info From Agents

Heavy weather Crzanizational & Procedurs| Problems | Loss of structural integrity
Ice Water Ingress Throush Openings
Poor visibility Flammable Fluids

MNarrow passage
Improper Use of External Loading Equipment
Floating object

Sea poliution

Firacy

Yypa 30: @vidko ‘MENUS’ Epyodeiov Yroroyiopod Atakivédvevong

To debtepo @OAA0: ‘ASSESSMENT FORM’ eivot
dtoKvovvevong. X1o ave pépog tov drabétel (oynuo 31a):

N @opua  extiunong

A | B | c | b | E | F | e | H | [

1] EONIKO METZOBIO NOAYTEXNEIO
2 | ‘ IXONAH NAYMHIQON MHXANOAOIMQN MHXANIKON
=2 TOMEAE MEAETHZ MAOIOY KAl OAANAZEION META©®OPQON

4 -
5|
|
1

8
"9 |RISK ASSESSMENT FORM For Office & Shipboard Use)

10
i
12 |ISSUED BY: DATE: Form No:
13
14 |PLACE: VESSEL NAME

15
16| OPERATION DESCRIPTION:

Xypae 31a: Epedvion Epyoieiov Yrnoroyiopod Ataxivodvevong

=  To ovuPoiro kot v ovopacio tov E.ML.IT.
= To ovpPoiro kar v ovopacio tov Topéa Merétng [Thoiov ko Ooracciov
Metagopmv.
= Tov titho: RISK ASSESSMENT FORM (For office & Shipboard Use)
»  Tic emAoyéc:
o ISSUED BY: (couminpdvetal 1 enwvopio g £Topiog mov ekdidetl
poppa)
DATE: (counAnpaveton n nuepopunvio £K060oMg g POPLLOG)
Form No: (cupuminpdvetot o aptpog e eoppog)
PLACE: (copminpovetol o TOTOG £K6001MG)
VESSEL NAME: (cupunAnpdvetal To Gvopo Tov TAoiov)
OPERATION DESCRIPTION: (coumAnpaveton n weprypapn g
drdkaciog mov exteAEitaL)

o O O O O
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211 cvvéyeln Topatifevtat ot KoTnyopies:
= SECTION

= OPERATION

= HAZARD CATEGORY

Kol olmha Toug T avtiotoyo drop down menus. Amod kdto PBpioketol n Kotnyopio
SELECT HAZARD o6mov o ypnomng kaAeitor vo emidééel évav kivouvo amd v
katnyopioc HAZARD mov £yel mpoemhéet.

AxorovBel vag mivakog mov mpénel va cCuUTANP®OEL 0md TaL oOVOUATO Kot TNV
vIoypaPN NG opadag ektipunong Awokivovvevong Risk Assessment Team (oynquo
31B). Apykd copuminpdvetor To 6vopa tov apynyov (Leader), mov gival o avdTePOC
KOl O VROYPAP®V TNG QOpHaS. YTApYeL YMPOG Y TO OVOUOTO TPUDV OKOUO
ocvppeteyovrov (Participants) otnv opdda.

=]
=

SECTION: OPERATION: HAZARD CATEGORY:

Sk

1
w

SELECT HAZARD:

[*]
=

3
t

N
&

Risk Assessment team Signature

[
|

Leader

Participant
Participant
Participant

n
@

]
-1

(%
=

Xyqpa 31B: Epedvion Epyaieiov Yroloyiopov Atakivodvvevong

Téhog, mapatiBevtar o mivakag mov vroioyilel pe Svo TPOTOVS TO PicKO TV
mhovoOv atuynudtov mov pmopel vo TPokANOBoLV Yo TIG eMAEYUEVEG KOTYOPIES
Topéa, Awdwaciog kot Kivdovov. Avaivtikd, o mivakag avtdg meptéyet (oynpa 31y):

=  Tn oepd ocvpPdvrov (Incident 1, Incident 2) mov pmopet vo tpokAnBodv amd
tov emheypévo cuvovacspo Topéa, Aladikaciog kot Kivovvoo.

= T ovvéneieg (Consequences) g oelpdc cLUPavIov

= Tig Tipég oLYVOTNTOS, GLVETEIDV Kol TOV VITOAOYIopd tov Pickov katd IMO
Risk Ranking Matrix.

= Tig Tipég mBovOTNTOC, CUVETELDY KOl TOV LTOAOYIGHO Tov Piskov katd Ship
Operational Design Risk Matrix, ko8¢ kot (¥p®UOTIKY) KATNYOPLOTOiNnom
TOV.
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IMO | Op Design |
INCIDENT 1 INCIDENT 2 |CONSEQUENCE [Frequency (F)  [Severity ({Risk (F=S)]Probabili{Severity [Risk ]

Y
[T e M= B VO R G P e o = = M M= B W AV LS B

EEBNERNEENG

Yympa 31y: Epgdvion Epyaieiov Yrnoroyiopov Atokivdvvevong

6.5.6 lMopadciypora ypnons Epyareiov Yaoroyiopod Artokivovvevonc.

Oa TapabEcoLLE VO TOPASELYLOTO YPONG TOV KOTACKEVUGTHEVTOG
Epyaieiov.

1° Mapaderypa

EmBoupodpue va pdbovpe o mbavd atuynpato Kot to avtictoryo picka mov
pumopovv vo cupfovv:
= X170 xopo g ['épupag (Bridge)
=  Koatd ™ dwokacsio EMyuodv (Manoeuvring)
= AOym EAdetyng ikovotnTag, ekmaidevons & sumelpiog (Lack of skill, training
& experience)

A6 to pUALO epyaciag ‘MENUS’ BAérovpe 6t o kivovvog ‘Lack of skill,
training & experience’ avinKel GTOVG KvOUVOLG oV opeilovtal 6tov avlpdnivo

napayovto (Human Hazards).

[Inyaivovpe oto eOAA0 ‘ASSESSMENT FORM’ ko emA&yovpe Tic
TOPOUTAVEO KOTNYOopies:

Am6 to Drop down menu ¢ xotnyopiag SECTION emiéym ‘Bridge’:

SECTION: IElridée A4 OPERATION HAZARD CATEGORY

SELECT HAZARD:
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Am6 to Drop down menu ¢ katnyopiag OPERATION emidéym
‘Manoeuvring’:

SECTION: Bridge OPERATION: [Manoeuvring |~ HAZARD CATEGORY:

SELECT HAZARD:

Am6 to Drop down menu ¢ katnyopiag HAZARD CATEGORY enmidéyom
‘Human Hazards’:

SECTION: Bridge OPERATION: Manoeuvring HAZARD C.ATEGORYZIHuman Ha.?.ardsl_

SELECT HAZARD:

Amd 10 Drop down menu g katnyopiag SELECT HAZARD emdéym ‘Lack
of skill, training & experience’:

SECTION: Bridge OFERATION: Manoeuvring HAZARD CATEGORY: Human_Hazards

SELECT HAZARD:|Lack of Skill_Trainin B‘n.' Jerience

To mpodypoappa mopdyetl To eENG OMOTEAEGLOTOL:

INO | Op Design |
INCIDENT 1 |INCIDENT2 |CONSEQUENCE |Frequency (F) [Severity (dRisk (F+5)|Probabili{Severity [Risk
1 0 Time Delay 3 1 4 2 1
2|Collision (struck) 0|Time Delay 3 1 4 3 1
3| Collision (struck) 0 Time Delay, Material Damage 3 2 5 3 3 9
4|Contact 0/Time Delay 3 1 4 2 1 S
5|Contact 0 Time Delay, Material Damage 3 2 5 2 3 G
6|Contact 0 Time Delay, Material Damage (Minor) 3 1 4 2 2-
7|Contact ‘Water in Ho Time Delay, Material Damage, Cargo 1 2 3 1 3
8|Contact 0 Time Delay, Material Damage, Polluti 3 2 5 2 3 5]
9|stranded 0/Time Delay 4 1 5 3 1 S
10]5tranded 0|Time Delay, Cargo Loss 4 1 5 3 2 5]
11| Stranded 0 Time Delay, Material Damage 4 2 G 3 3 9
12| Stranded 0 Time Delay, Material Damage, Cargo 4 2 [ 3 3 9
13|stranded 0/ Total Loss, Pollution 4 4 8 3 s IS
14| Stranded (Brief) 0|Time Delay, Material Damage 2 2 4 2 3 3]
15|
16

Yyfqne 32: Anotedéopota 12 mapadeiypatog ypnong Epyoieiov Yroroyiopon
Awoktvdvvevong

[Tapatnpodpe 6t Ta TOAVA aTLYNHOTO ETVaL:
®  Enaogn (Contact)
" Emnaoen (Contact) xou éneita Eiopor| vodrwv ota kutn ( Water in Holds)
" TIpocdpatn (Stranded)
" Bpoyeia npocdpaén (Stranded- Brief)

Ta avtictorya pioka otnv 11-faOa AoyapBpuxn kiipoako tov IMO maipvouv
Tipég and 3 péypt 8. H youniotepn Ty cvvavtdrol oto atdynua Contact- Water in
Holds Ady® ¢ pkp1|g ToV cuyvOTToS ELEAVIONG KOl TOV TEPLOPICUEVOV GUVETELDV
oV (Ypovikn Kabvotépnon, VAIKEG {nés, ammAELln popTiov).

KATAXKEYH EPI'AAEIOY YIIOAOI'TEMOY AIAKINAYNEYZHX 9

(o)



KE®AAAIO 6: KATAXKEYH EPI'AAEIOY YIIOAOTI'TEMOY
ATAKINAYNEYXZHX (RISK ASSESSMENT TOOL)

Q¢ mpog TV Kot yoplomoinom tov pickov katd t péBodo Ship Operational
Design, mapatnpovpe 0Tt Ta mbavd atvynpate fpickoviot 6Ty TEPLoy TOV
Avektov (kitptvo) kot to Evpémg Amodextol (tpdotvo) Piokov, pe e€aipeon Eva
atvynua Tov Bpicketror otn Mn anodektn teployn (koxkivo). To atvymua avtd givan
mpocapaln. Mo cuviOng Katnyopio aTuynUATOC, TOL GUVETAYETOL VYNAO deikTn
TOAVOTNTOG, € GUVOVOAGHO LE KATAGTPOPIKEG GLUVETELES (OAKT| OTMAELL, LOAVVOT))
EXEL MG OMOTEALEC O, KATAGTAOT] VYNANG dtoKivdvvevong (pioko: 15/25).

2° Hapaderypo,
EmBvpodpue va pdboope ta mboava atvynuoata Kot to avtictoyo pioka wov
UTOpOvV Vo GLUPOVV:
= ¥10 y0po T@v Kutdv (Cargo space)
= Evmio (On voyage)
= Adyo édewyng opatotntog (Poor visibility)

Amd to eOAo epyaciog ‘MENUS’ BAémovpe 6t 0 xivdvuvog ‘Poor visibility’
avnkel otoug eEmteptkovg Kivovvous (External Hazards). Emopévaoc:

210 eOAAO ‘ASSESSMENT FORM’ emiAéyovpe TIg Topamave Kotnyopieg:

Amd 10 Drop down menu g katnyopiag SECTION emidéym ‘Cargo space’:

SECTION: ICa@O sEace LY OPERATION: HAZARD CATEGORY

SELECT HAZARD:

Am6 to Drop down menu ¢ katnyopicg OPERATION emdéym ‘On voyage’:

SECTION: Cargo space OF'ER-'%TIOI‘J.IOH quaée | HAZARD CATEGORY:

SELECT HAZARD:

Amd 10 Drop down menu g katnyopiag HAZARD CATEGORY gmiAéywm
‘External Hazards’:

SECTION: Cargo space OPERATION: On voyage HAZARD CATEGORY: |Exdernal Hazardal

SELECT HAZARD:

Am6 to Drop down menu ¢ katnyopiag SELECT HAZARD enidéyw ‘Poor
visibility’:

SECTION: Gargo space OFERATION: Onvoyage HAZARD CATEGORY: External_Hazards

SELECT HAZARD:[Poar visibili i
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Ytov mivaka Tov pickov epueavifetar to upvopoa: “There is no relative historic
experience of the selected scenario” (oynua). Avtd onpaivel 01t o cuvovacuog Touéa,
Awdikaciog kot Kivdovov mov emaéydnie dev mpokdrece KAmTOo athynpo COUPOVA

HE TNV Kodkomroinon g Paong.

[ IMO. | Op Design
INCIDENT 2 | CONSEQUENCE [Frequency (F]_[Severity (JRisk (F+5)| Probabili{Severity_|Risk |

INCIDENT 1
There is no relative historic experience of the selected scenario

000~ D Wk

Yympe 33: Anotedéopata 2°° mapadsiypatog xpiong Epyaieiov Yrnoloyiopoo
Awokivdhvevong
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7. YZHTHXH- XYMIIEPAYXMATA

Me 1o mépag avTG TG OMAMUATIKNG EPYOCING OAOKANPAOVETOL 1) dnpovpyio
evOg epyareiov ektipumong dtakvdvvevong otic Bordooieg petapopés, pe t péhodo
Risk Matrix, ommpilopevo oe poe Baon Agdopévov Atvynudtov. Xe avtd T0
Ke@Aiato, Ba avalvBovv to cuumepdopata amd Ty epyacio, kol 0o aoknOel kpiTikn
OTLG XPNOLHOTO0VEVES HEBOSOVGE.

H emoyn ypnong Bdong atvymudtov Paciomke oto yeyovog 0Tl 1 xpnom
OTATIOTIKOV oTolyeiwv givor 1 wo a&omot pebodoroyion TNV TOGOTIKN avdAvon
piokov. EEetdotnrav atvynpata o mhoio tomov Bulk Carrier, oe 6Ao Tov KOGHO, Yio
mv tptetio 2010-12. Amd ovvoro 706 ocvpPaviov, Kodkomombnkav Kot
ypnowonomdnkav ot Bdon Asgdopévov to 678. O apBuodg avtdg Bewpndnke
KavomonTikog v ™ Baon evog a&lompenovg Tool. O amoxAelopdc atvynudtov
TPAYUOTOTOONKE AOY® TOV EAMIOV TANPOPOPLOV TOV TPOGEPEPAY. AAANOOTE,
TUYOV mapepunveios TV TANPoeopltdV Ba pumopovce va odnynoel oe AavOacuévn
KOTNYOPLOTOINoT TOV OTLYNUATOV, TOV GUVETEW®Y TOLG KAT. Mg autdv tov Tpomo
Slc@aMoTnKe 1 660 TO dLVATOV PEYOADTEPN avTiKEEVIKOTNTO TOL Epyaieiov.

H o&omoinon otoyeiov tov atoynuitov tov Tplov TEAELTOI®OV ETMOV,
TPocEPepe a’evog Evav emapkn aplBpd atvynudtov yuo T dnuovpyio g Bdong
Agdopévev, eEacdloe a@’eTépov OTL Ta ATLYNULOTO ElvaL OPKETA GVYYPOVA, DCTE VO
unv éxovv emnpeactel amd oAAayEC otn voutiMo mov umopel va petofdiovv
ouYVOTNTA  EUEAVIONG avemBOUNTOV YEYOVOT®V HE TNV TAPOSO TOL  YPOVOL
(neyoAbtepa Kot ToyVLTEPA TAOLN, UEYOAVTEPOG GTOAOG, PeATioon TV GLGTUAT®V
TAOTYNONG KAT).

Baowd mheovértnua g xpriong Baong atvynudtov sivor 01t to eEgtalopeva
ocvufPdvra  éovv ovuPel oty mpaypatikodta. Emopéveog OBwpeiton m mo
QVTIKEYEVIKN TTPOGEYYIOT OvVAAVOTG TG Ly voTnTaS. Omotodnmote dAAN TPoGEyyion
Bewpeiton 611 Tepropileton amd ypnon dedouévov ocevapiov (Bovpog, 2007). Eriong
evoelkvuTol Yo 0EIOTIGTN 0VAAVGY] GUVETELDV ATUYNULATOV.

Kvpro uetovéxrnuo tg pnebddov eivar 6t € cuumepAapAvel TNV TPOOTTIKN
atuynubTeV Tov dev &xovv cvupuPetl akdpa. EmumAéov, elvor mbavi n pun xotaypoen
CLYKEKPIUEVOVY  atuynpbtov (10itepa amd YOPeS OMOL Ogv €YOLV KOLATOVPW
TPOANYNG aTLYNUATOV 1| AOY® EAMTNG OPYAVMOONG TMOV OVTICTO®V (POPEW®V), WE
AMOTEAECO. TNV VTO-EKTIUNGT TOV aviioTtoy®v ovyvotntov. Téhog, m Bdon
Atuymudtov mov ypnoiporomdnke wepieiye Kupimg HeyaAdtepng £KTOOTC ATUYNLATO
Kot Oyl pkpOTEPNG €KTOonG cvpuPdvta, to omoio. Aowtdv Oev epgaviCovior oto
Epyaieio. Qot660, pio vOuTIAloKN Taipeio, PE KAAT) ECOTEPIKT TANPOPOPNON Y10 TO
oLVOLO T®V cvuPdvtov Tdve ota mTAoia e, Ba propovoe va otnprybel ce vt
peBodoroyia kot va dnuovpynoet pa eEapetikny Bdaon.

o tov vmoloyiopd tov Piokov tov dwedpwv (mBavodv) covppaviov,
YPNOLOTOMCapE OVO ekdOYES TNG LeBddov Risk Matrix, pia mototikn (amd to PAio:
Ship Operational Design) xou po mocotwkn (tn Risk Ranking Matrix mov npoteivet o
IMO). Eivar ) pébodog méve oty omoia £xovv otnpiydet ta mepiocdtepa (av Oyt OAa)
Tools twv dwedpwv vovtimokodv etouptdv oty EAAGda. TIAnpoi po Poocikn
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npobmobeon mov eiye tebel Katd TN dnuovpyia Tov epyodreiov: v amAdtnTa O
xpnon.

Muwo Risk Matrix eivar éva amhod ypaeikd epyadieio, mov TOPEYEL Lo
dwdkacio cvvévacuoy G TOAVOTNTAG/CLYVOTNTAG KOl TMOV GCUVERELOV &VOG
atvynuatoc. Etvar évag edkohog ot ¥pforn UNYovIGHOS TOV EMTPEMEL TN PeATiOUEVN
‘opatdTNTa’ TOL pickov Bondmdvtog otn dadtKacio AMYne amoPdcemy (LETPLOCUOD
tov). H pébodog mpayuotomotel por apOuntikn ektipnon tov piokov. IIpoarpetikd
yivetor tagvounon Tov avaioyo HE TNV TIU TOL GE KOTNYOPIEG OVEKTIKOTNTOG
Pickov.

Yrdpyovv moArd €idm Risk Matrices yia tnv ektipnon Pickov ot vavtidia (o
KGOe opyaviopog mpoteivel dikn Tov pebodoroyia). H emhoyn tov dvo pebddwv ytve
01011 T1g Bewpnoape ¢ Tig mo evoekTikéG. H mocotikn pébodog Risk Ranking Matrix
Bewpeiton n mo enionun pog ko Tpoteivetarl amd tov IMO. OgAncape vo vIapyet
Kot po ootk HéEBodog mov va drabétel mivaka katnyoputdv piokov. EmAélape ™
puébodo Risk Matrix tov Ship Operational Design Osopdvtag tn apkeTd oVOAVTIKY
KOL 0DGTNPT| OTIG KATIYOPIES TNG (TPOKEEVOD VO LELMVETOL 1) VITOKEUEVIKOTNTO TOV
EMAOYDV).

H mpot pébodog vmoroyiler to Pioko AoyapBukd, ce o 11-féOuia
KAMpoKa xopig vo vapyel agloAoyikn kpion oyeTikd pe 1o Katd 1éGo 10 TPoKHTTOV
pioko elvar avektd. Avt elval cOUEOVE HE TOLG TEPIGGOTEPOVLS HEAETNTEG M
ocwotdtePN Ypnomn tev mvakev pickov. H dgvtepn pébodog vroroyilel to pioko wg
TO YvOpEVO TOAVOTNTAG EML TIC GVVETELEG EVOC GLUUPAVTOG. AvAAoya [LE TNV TIUY TOV,
10 0510A0YEl OC: EVPEMS OMOOEKTO, OVEKTO, LT AVEKTO.

On mivaxeg piokov, GUVOAIKA, ATOTEAOVV GNUAVTIKA EPYOAEiol Yoo o TPAOTN
dlepeuvNoN TOV EMTEI®Y TNG JKIVOOVELONG, UE HEYOAO TOVG TAEOVEKTNUO TNV
eEaIPETIKY] amAdTNTA TOVG GTNV AvVAYVOGoT. Qo1dc0, AOY® NG HOPENS TOVLS, TO
VTOAOYIOTIKO KOUpATL NG omotiunong piokov amokpvmteton. Emiong, agrivouv
peyain eievbepia emhoydv ot1o ¥pnotn (Kot ot dLVO GLVICTMGES TOL PICKOL
voAoyilovion amd OVTOV), HE GLVETEWL TNV TEPLOPIOUEVT  OEOTIOTIO TV
amoteleopdtov. IV avtd morrol peremntéc mpoteivouv Tig koumdres F-N g 1o
TPOTIUOTEPO PECO EKTIUNOMG TOV PIGKOVL, GE GLVOIVACUO pHe GAAO peyedn Onwg to
PLL.

AlMwote, ot kaumoreg F-N amoteloOv adlagiioviknta to kOplo epyoireio
oty amnotiunon tov Kowwvikod Piokov moapéyoviag oVO 1dwitepo oNUAVTIKA

mheovekmparto (Bovpog, 2007):

»  [1Mia OTIKY ameoVIon TG KATAGTAGNG TG OpacTNPLOTNTOG OO TNV Gmoy
™G 0CQAAELG.

» [1 Apeon enonteior TOV GTOTIOTIKOV GTOWYEI®V 1 TOV EMUEPOVS THOVOTHT®V
OV YoPaKTNPILOVV TNV ATLYNUOTIKY GUUTEPIPOPA TNG OPACTNPLOTNTOG.
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