H AETOMENH «RISK-
BASED» NMPOZEITIZH

'IA KANONIZMOYZ2 KAI
2XEAIA2H
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YTToBaBpo

m Epeuva armo Koivou JE
X. Kovtofa, Y.A. EMIT (Kupiwg)

[1. Zaxapiadn, Atlantic Bulk Carriers Management
Ltd.

B 2UVOAIKN XpNuaTodoTnon autng TNG EPEUVAC:
0
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MSC 82/INF.3: uttofoAn TnG
EANadac otov IMO (MSC 82

FTERHAT AL MAAIT ML ORGANTATIOHN @

1M
MARITIME SAFETY OCOMMITTEE MED ELINF .3
£lod sassioz 19 Angmer 2006
EMGLIEH ONLY

Agunda mem 15
FOEMAL SAFETY ASSESSMENT
Peesible mmprovements oz F3A Guidelines

Submitred by Greeoe

SUMALARY

Thic diocame=: brngs to e Comomitze’s afsnton 2= academic paper
ssitled “Formzal Safery Ascesomest: a critical mreview and was @
sirezsthen it and zmke it more transparant”. This decmmes: may be
usefil within the process of revizion of the FEA Guidelines.

Exveraifoe rummany:

Acsiom io be soke:  Pamagraph 3
BIEC BB, MSC BL162, MSC 21727 and MEC BLNVP.E
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[Mapeuaon tnc EAANGOacC otov IMO

(Marine Environment Protection Committee- MEPC 56)

INTERNATIONAL MARITIME ORGANIZATION E
i
IMO
MARINE ENVIRONMENT PROTECTION MEPC 56/18/1
COMMITTEE 4 May 2007
56th session Original: ENGLISH

Agenda item 18
FORMAL SAFETY ASSESSMENT
Environmental Risk Evaluation Criteria

Submitted by Greece

SUMMARY

Executive summary: This document brings to the Committee’s attention some points
pertaining to Environmental Risk Evaluation Criteria. This document
may be useful within the process of revision of the FSA guidelines

Action to be taken: Paragraph 29

Related documents: ~ MSC 81/18; MSC 81/WP.8; MSC 82/INF.3: MSC 82/24;
MEPC 55/18; MEPC 55/23 and MEPC 56/18
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YTro[30AnN £€kBeanc otov IMO uexpl
28/12/07

DRAFT

MARINE ENVIRONMENT PROTECTION MEPC 57/17/..
COMMITTEE 28 December 2007
57]:}_‘1 Sessiorl OI‘igiI]al: ENGLISH

Agenda item 17

FORMAL SAFETY ASSESSMENT

Report of the Correspondence Group on Environmental Risk Evaluation Criteria
Submitted by Greece, Coordinator of the Correspondence Group

SUMMARY

Executive summary:  This document reports the outcome of the correspondence group on
environmental risk evaluation criteria.

Action to be taken: Paragraph 36

Relared documents: MEPC 55/18, MEPC 56/18, MEPC 56/18/1, MSC 83/INF.2.
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O aywvac yia TTpacivn VauTIAIO

m dOo@QaAcla
m TTEPIBAAAOV

m TTPOANYN
® TTOAITIKN ‘proactive’
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" S
Avaykn yia ‘proactive’
(TTPOANTITIKO) KAVOVIOTIKO TTAQICIO

m [IPOTENEZTEPH avayvwplion Twv Kuplwy
TTAPAYOVTWY QOQPAAEIOC

m Avartrtuen kavoviopwy yia tnv NPOAHWH
OUOOPECTWY TTEPIOTATIKWYV

m AlatuTtwon kavoviopwy [NPIN atré 1o aruxnua

m Alatuttwon Kavoviopwyv META atro TTpooekTIKN
avaAuon OAQN Twv ETITITWOEWY TOUG

OIKONOMIKH 1l Risk Based Approach
EMIM 2007



[TTapevOeon:

m H pexpl OTIYNNG IOTOPIA €V TTOAAOIG Elval
OKPIBWC TO AVTIOETO

m [1oAAOI Kavoviopol uloBeTnOnkav ad hoc
OTO ATTOVEPQ COBaPWYV ATUXNUATWY

m Exxon Valdez, Estonia, Erika, Prestige,
KATT. ]
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O yakpuc OPONOC YIa Eva
TTPOANTITIKO KOVOVIOTIKO TTAQICIO

m Formal Safety Assessment (edw kal
KOTTOIO KQaIpPO)

m Goal Based Standards (1TToAu TTpocgara)

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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" S
Formal Safety Assessment (FSA)

FSA cekivnoe ammo tov IMO wc¢

m “a rational and systematic process for
accessing the risk related to maritime
safety and the protection of the marine
environment and for evaluating the costs
and benefits of IMO’s options for reducing
these risks” (FSA Guidelines in MSC circ. 1023, MEPC circ. 392)

OIKONOMIKH 1l Risk Based Approach
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FSA steps (acs - msc 75)

FSA - a risk based approach

| Definition of Goals, Systems, Dperatians‘ Prcparzltm‘\' Stcp

Hazard Identification

- Step 1
Scenario definition I Hazard Identification
|
Cause and Consequence
Frequency Analysis Analysis
| I
v
‘ Risk Summation &tep 2
Risk Analysis
Options to decrease Options to mitigate Step 3
Frequencies Consequences Risk Control Options
Step 4 Cost Benefit Assessmen

‘ Cost Benefit Assessment |

ﬁ Slep :-"' _RL_:{_‘(_'rl]_l_l]_[{:]_ld;,'lti(_?ll:s
Reporting for Decision Making

OIKONOMIKH 1l Risk Based Approach
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[110 XQpOKTNPIOTIKO TTAPADEIVUO
(2004)

m Xpnon FSA otov IMO, yia tTnv atmogpacn NA
MHN KaTaoTOuVv UTTOXPEWTIKO TA OITTAQ
TolxwuaTa ota bulk carriers

m H apxikn Beon 1ng MSC ATav yIa UTTOXPEWTIKO
OITTAQ TOIXWHATA KAl NTAV ATTOTEAECUA 3
UEAETWV FSA

m H aAAayn mAeuong TNg MSC BaoioTnke o€ Pia
«review» auTwyv TwV JEAETWYV, TTOU UTTOBANBNKE
atro TNV EAAadQ.

OIKONOMIKH 1l Risk Based Approach
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Goal Based Standards (GBS)

m [lpotaBnke otov IMO atmé Greece, Bahamas kai IACS (2004)

m Kuplog otoxoc: Eilcaywyn cuoTtnuartog TpoTtuttwy (standards), wg
METPA BACEI TWV OTTOIWV N ACPAAEIQ EVOC TTAOIOU UTTOPEI VA
acloAoynBel kata T oxedlaon Kal KATAOKEUN TOU, OTTWC Kal
(apyoTepa) KATA T AEITOUPYIQ TOU.

m Baoikj apxn: Ta Standards va €ival EUpEIC, YEVIKOI OTOXOI, EVAVTI
TWV OTTOIWV N ACPAAEIQ TOU TTAOIOU UTTOPEI VO £CAKPIBWOEL.

m AEN umrdpyxel TpoBeon va oplioouv «prescriptive requirements” n va
TTPOTEIVOUV CUYKEKPIUEVEC AUCEIC.

B AA\G TTPETTEI va €lval 2a@n, va emmdexovTal E¢akpifwaon Kal
QPKOUVTWG ZUYKEKPIMEVA WOTE VA PNV UTTOKEIVTAI OE DIAPOPETIKES

EPMUNVEIEC.
m Mexpi oniyung: GBS --- KATAZKEYH TNAOIOY

OIKONOMIKH 1l Risk Based Approach
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Prescriptive vs GBS

= Aapapiva TTubueva m Prescriptive:

OECAMEVOTTAOIWV

[Taxoc Aapapivag
=2 X mm
m GBS:

H Aauapiva Ogv TTPETTEI va
aoTOXNOEl KaTta TN dlapKEIa
(wnc Tou tanker (Y xpovia)
OV AUTO AEITOUPYEI OE
OUYKEKPIMEVO TTEPIBAAAOV
(1Y, Bopelog ATAQVTIKOC)

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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" S
GBS: Trpooeyyion 5 emTTedWV

m [ier |: Goals
m Tier ll: Functional requirements
m Tier lll: Verification of compliance

m Tier |V: Technical procedures and guidelines,
classification rules and industry standards

m [ier V: Codes of practice and safety and quality
systems for shipbuilding, ship operation,
maintenance, training, manning, etc.

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 16



" S
O Aeyopuevocg d1aAoyoc TNC “risk
based” TTpooceyyiong

m [1peTTel TO “risk based approach” va
xpnoluotroinBel oto GBS?

m [1petrel To GBS va xpnoipotroel FSA kal
AAAEC TTAPOMOIEC TEXVIKEC PIOKOU

m Av val, TTwG;
m KATT, KATT

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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[ 10TI O OIAAOYOC;

m Acv UTTAPXEI au@IBOAIO OTI Ol OPXEC TOU PIOCKOU
EIVAI KEVTPIKEC OTOUGC OUYXPOVOUG KOVOVIOOUG
QoPaAEIaC

m [a FSA kai GBS avatrtuxénkav gexpl oTiyung
TTapaAAnAa

m [1oAAoI ouvdeopuol petacu FSA kal GBS
UTTAPXOUV

m Apa €Ival QUOIOAOYIKO TO OTTAOCTACIO TNG
Oewplag piokou va xpnoipotroinBel ota GBS

m H Paoikn epwtnon: MNQZ, kai NMNOTE;

OIKONOMIKH 1l Risk Based Approach
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2uvdeouol GBS-FSA

GBS

FSA

Tier | (Goals)

Step 1 (HAZID)
Step 2 (Risk Analysis)

Tier Il (Functional requirements)

Step 2 (Risk Analysis)

Tier Il (Verification of compliance)

Step 4 (Cost benefit assessment)
Step 5 (Recommendations)

Tier IV (Technical procedures and
guidelines, classification rules and
industry standards)

Step 3 (RCOs)
Step 4 (Cost benefit assessment)
Step 5 (Recommendations)

(
(
(
Step 3 (RCOs)
(
(
(
(

Tier V (Codes of practice and safety
and quality systems for shipbuilding,
ship operation, maintenance, training,
manning, etc)

Step 3 (RCOs)
Step 4 (Cost benefit assessment)
Step 5 (Recommendations)

OIKONOMIKH Tl

Isk Based Approach

EMI 2007
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"
FSA Guidelines

m [TapaTTOUTIN OTIC AVAOEWPNUEVEC

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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"
2. paAuaTa oTo ‘risk based
approach”

m YTTapYXouVv onuela ottou 1o FSA
TTapouciadel «O@AAUATO» TTOU Oa TTPETTE!

va 010pBwOouv TTPOTOU XPNOIYOTTOINDE
o1o GBS?

m aTTavTnon: Kai BeRaia!

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 21



"
FSA Step 1 (HAzID)

2 TOXOI

B Avayvwpion oAwvV Twv duvNTIKWV
ETTIKIVOUVWY TEVAPIWY TTOU JTTOPOUV va
EXOUV ONMUAVTIKEC ETTITITWOEIC, KAl

B lepapyxnon Twv oeEvapiwy auTWV JE Baon
TO ETTITTEDO PICKOU

OIKONOMIKH 1l Risk Based Approach

EMI 2007 22



[TIBava “cpaApara’

m XpNon ouxvoTnNTag avTl yia mlavornTa
TTPORANUATIKN AV UTTAPXOUV Alya OTOIXEIO
N KaBoAou oToIXElq.

m H mpooeyyion Tou «Risk index» exel
KATTola TTpofAnuaTa.

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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21NV FSA, n “ouyxvornta” xpnOIYOTIOIEITAl AVTI VIO
TNV “moavornta’

ANNA:

m ouxvoTnTa # mbéavornra!

m 1 Bavarog og 1 mAoio ava €tog # 1.000 Bavaror o€ 1.000 TTAOIO Qva
£TOG

B OoUXVvVOoTNTa =2 TTIBavoTNTA JOVO AV TO IOTOPIKO DEIYUO OEQONEVWV
gIval JeyaAo

m  AvaAuon 1Tou BaoileTal O€ IOTOPIKO OTOIXEIO OEV EIval proactive
m T1VyIveTal av OV UTTapPYXouUV KaBoAou oToixela?
m [1¥, veol kavoviouol

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 24



" J
AEIKTEC «OUXVOTNTAC» Kal «OEIVOTNTACY

(MSC Circ. 1023)

Frequency Index
Il FREQUENCY DEFINITION I’ (per ship
year)
7 I'requent Likely to occur once per month on one ship 10
5 Reasonably Likely to occur once per year in a fleet of 10 ships. i.c. 0.1
probable likely to occur a few times during the ship’s life
3 Remote Likely to occur once per vear in a fleet of 1000 ships. 107
i.e. likely to occur in the total life of several similar
ships
| Extremely remote | Likely 10 ocenr once i the Tifetume (20 s cars) of a 10~
weorld Hect off SO0 ships.
Severity Index
Sl | SEVERITY | EFFECTS ON HUMAN SAFETY | EFFECTS ON SHIP S
(Equivalent
fatalities)
I Minor Single or minor injuries Local equipment 0.01]
damage
2 Sienificant Multiple or severe injuries Non-severe ship damage 0.1
3 Severe Single fatality or multiple severe | Severe damage 1
injuries
4 Catastrophic | Multple fatalities Total loss 10

OIKONOMIKH Il Risk Based Approach
EMIT 2007
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[TIBava TTpofAnuara

m 10 cofapol TpaupaTiIoPol avTIoTOIXO! JE 1
Oavaro?

m Mn diakpion yia > 10 BavaTtoug

m AnAadn 50, 100, 1000, 3000, n
TTEPIOCOTEPOI BavaTol €ival ICOOUVAOI JE
107

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 26



" S
Risk index RI= FI+SI

(MSC Circ. 1023)

m Risk = frequency X severity

Risk Index (RI)
SEVERITY (51)

I 2 3 4
I FREQUENCY Minor Significant Severe Catastrophic
7 I'requent 8 9 10 11
6 7 8 9 10
=] Reasonably probable 6 7 8 9
| 5 6 7 8
3 Remote + 5 6 7
2 3 4 5 6
| Extremely remote 2 3 4 5

OIKONOMIKH Il Risk Based Approach
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TTapad0co

an accident leads to an
mgury (SI=1). Thas elvai )\|YOT€pO
means that RI=8§. 00 BG po G-I-I-(’) TO

Within a year mn a 107'
1.000-ship fleet
(FI=3), an accident
leads to more than 10
deaths (SI=4). This
means that RI=7.

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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" S
Alayvwaon

m Pioko €ival 2-01aoTarto (1TiéavotnTa, EmTTWaon)
m AAMa 1O Risk Index is 1-0laoTaTto

m 2UMTTTUCN OTTO 2 0€ 1 dlaoTOON XAVEl KATTOIO
TTANPoOpopNaN

m O mivakag piokou (Risk matrix), ETo1 OTTWG
gIval, OEWPEI TTIO ONUAVTIKO YEYOVOTO UE
UWnAn cuyxvoTnTa Kal hn ocoapeg
ETTITTTWOEIC ATTO TO AVTICTPOPO.

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 29



TO “TTOAITIKO PIOKO™:

m .. EIval o1l o1 Kavoviouol TTou uloBeTouvTal
LETA ATTO JIA TETOIO AvaAUON €IvVal
TTEPICCOTEPO VIO OEVAPIA ATUXNMOATWYV
uypnAnc ouxvoTnTac Kal un coapwyv
EMMTITWOEWY TTAPA TO AVTIOTPOPO

m XpelaleTal KATTOIOC TPOTTOC VO
KOAUTITOVTAI KalI Ol 2 TTEPITITWOEIC

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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[TpoTaoceic yia FSA Step 1

m Xpnon mOavoTnTag avTi yia ouXvoTnTa

m Xpnon moavoBewpnTIKWV JOVTEAWYV aV OV
UTTAPXOUV OTOIXEID

m Xpnon TTpoocyyloswv Bayes yia avaBewpnon
moavoTnTwyv

m Alatnpnon 2-0100TATOU PICKOU
m EI10IKN peTaxeipion yia repIBaAAAOVTIKA KpITNPId

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 31



"
[ KOOUTT EUTTEIPOYVWUOVWY Kal
YVWHN EI0IKWV

m Elval Koivn n xpnon evog d1EBvoucg YKPOUTT
EIOIKWV OTIC JeEAETEC FSA,

epIAaupBavopevou Tou HAZID step.
m [loloc oplilel TOUC €I0IKOUC;
m [loool €10IKOI;

m TIyiveTal av eV CUPPWVOUV JETAGU TOUG;

OIKONOMIKH 1l Risk Based Approach
EMIM 2007 32



" S
2. UVTEAECTNC CUNPWVIAC
(concordance coetf.)

m J g10IKol KAAOUVTAI VO IEPAPXNOOUV EVAV OPIOUO aTTO OEVAPIA ATUXNMOTWY

(I oevapia, 1, 2, 3, .. ,1).

m O €10IKog j OIvel IEpapxnon (o€ipa) xij oTo oEvaplo i.

125 {Jﬁxij —%J(I +1)}

=1

Jo(1°=1)

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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" S
BaBuoc¢ cuppwviac

(amo MSC81, Aovdivo, Maiog 2006)

m \W=0 TTAnpN¢ acupupwvia

m O<W<0,5 1oxvn cuppwvia

m 0,5<W<0,7 pyeTpia cuppwvia
m \W>0,7 KaAn cuppwvia

m \W=1 teAeia cuppwvia

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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" S
FSA Step 2 AvaAuon Piokou

B 2KOTTOC: AVOAUTIKN £CETAON TWV QITIWV KAl
TWV ETITITWOEWYV TWV TTIO OCNUAVTIKWV
gEVAPIWY, ATTO AUTA TTOU AvVAYyVWPIOTNKAV
onuavTika oto Step 1 (HAZID)

m [lepicooTepa apyoTepa

OIKONOMIKH 1l Risk Based Approach
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" JEE—
FSA step 3 Risk Control Options
(RCOs)

m 2KOlNOZ: TTpoTaocn TTPAKTIKWY KAl
QTTOTEAECHATIKWY EVOAAOKTIKWY EAEYXOU TOU
pliokou (RCOs) w¢ €¢n¢

1. €0TIOON O€ BEPATA PIOKOU TTOU ETTIOEXOVTAI
ENEYXO;

2. avayvwplion mmoavwy JETPWY EAEYXOU TOU PICKOU
(RCMs);

3. aciohoynon TNG ATTOTEAEOUATIKOTATAC KABE £VOG
aTTO AUTA, CUMPWVA UE TO step 2; Kal

4. opadotroinon Twv RCMs o€ TTPAKTIKEC
KOVOVIOTIKEC EVOAAOQKTIKEC AUCEIC

OIKONOMIKH 1l Risk Based Approach
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[Tapadeiypara RCOs

AITTAQ TOIXWUATO
Eidika designs
[Maxutepa eAaocpaTa

EowTtepikec uttodlaipeoelc ota Ro/ro (cuppwvia
2. TOKXOALNG)

MeTpa TTUPOTTPOCTACIOC

EAeyxoc BaAaocolag KukAogpopiag

ATTayopeucn ATTOTTAOU OTAV KAIPOGC EIVAI KOKOG
Opia nAIKIag

KATT

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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AAMNAeTIOpacelic RCO

m Eva RCO utropel va etmidpacel o€ aAAa RCOs,
EITE TTOAU, EITE AIYO

m Av 10 RCOs gxouv aAAnAemmdpaaccelg, TOTE N
ouvoAikn emmrtwon Toug AEN €ival To aBpoiopa
TWV ETTI HEPOUC ETTITITWOEWV!

m H avaAuon TTpeTTel va €CETAOE! TTIBAVEC
aAAnAemdpaoceic RCO

m Ocwpnon ot evag ouvduaopog RCOs eival Eva
cexwploto RCO

OIKONOMIKH 1l Risk Based Approach
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ATTo Tnv MSC 81 (Maiog 06,
A\ovOIvo)

“Before adopting a combination of RCOs for which a quanfitative assessment of the
combined effects was not performed, a qualitative evaluation of RCO interdependencies
should be performed. Such an evaluation could take the form of a matrix as illustrated i
the following table:

Table: Interdependencies of RCOs
RCO 1 2 3 4
1 Strong No Weak
2 Weak Weak No
3 No Weak No
4 Weak No No

OIKONOMIKH 1l Risk Based Approach
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FSA Step 4 (avaAuon KOOTOUG
WQPEAEIQC)

m To TTAEOV KPIOIUO KQl m AC = KOOTOG ava TTAOIO TOU

RCO 10U £€eTaleTal.
TPWTO ONUEIO HIAG m AB = 0IKOVOUIKO 0PENOC

FSA ava TTAOIO TTOU OTTOPPEE]
> A
m Av KaTTOI0C Behel v Reg | omomonTou

XEIPAYWYNOEI TA m AR = peiwon piockou ava
QTTOTEAECHOTA HIOC TAOIO, O€ apiBuo BavaTwy
FSA. qUTO GUVNB TTOU OTTOQEUYOVTAI, AV

: Nowg uhoTroinBel auto 1o RCO.
YIVETOI EOW m GCAF = AC/AR

s NCAF = (AC-AB)/AR

OIKONOMIKH 1l Risk Based Approach
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Cost to avert a fatality (CAF)

(Skjong and Ronold, 2002)
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€'ITI KG | pO'ITOI f'] OT] (Kontovas, 2005)

Implied Cost of Averting a Fatality ( $ millions)
0,00 1,00 200 300 4,00 500
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Canada
Czech Republic s
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Iceland
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ijftﬁ W 2002
Sovak Republic Average(2000-2002)
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Switzerland
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United Kingdom E=rrpserererprrrrerrressrpr sy Tepern

United Sates = ey
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O TTNXUC TWV 3 EKOTOUHUPIWY $

Eva RCO sival a1todeKTO, £avV
m GCAF < $3 ¢k
m NCAF < $3 ¢k

m Metagu evaAAdakTikwy RCOs 110U TTEpVaVE
QuTO TO TEOT, OlaAeyoupe To RCO pe 10
uikpotepo CAF

OIKONOMIKH 1l Risk Based Approach
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[TPO2OXH!

B YTT00eTIKO TTApAdEIyUa

AR AC (5) AB(S)  |GCAF (Sm)| NCAF (Sm)
RCO1 | 0.10 | 100000 90 000 1.0 0.10
RCO2 | 0.0l 9 000 8 500 0.9 0.03

Kai Ta 2 RCO eivar ammodekta: GCAF<$3 ek kal NCAF<$3 ek.
To RCO2 givai kaAutepo Tou RCO1 cupgwva Kal e 1a 2 KPITNPIA.

Opwg, 1o RCO1 peiwvel To pioko Bavatou 10 QopeS TTEPICCOTEPO ATTO TO

RCO2!

AnAadn 1o RCO TToU d10Agyoupue augavel To pioko Bavartou 10

POPEC TTEPICCOTEPO ATTO EKEIVO TTOU ATTOPPITITOUME!

OIKONOMIKH 1l Risk Based Approach
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[TpoTaceic yia FSA Step 4

[MTPO20OXH oT1ov utroAoyiopo Twv AR, AB, AC!

GCAF igepapyxika avwTepn ammo NCAF.

ecetaon NCAF, povo eav GCAF kavoTrolel To KpITnpPIo.
[Tpoooxn pye NCAF, 1diwc¢ av <0.

AANNAeIdpaon RCOs eTTIpEPEI ETTAVUTTOAOYIOHUO TWV
CAFs.

m [lpoooxn OTOV UTTOAOYIOHO TWV TTEPIBAANOVTIKWY
emMTITWOoEWV! (BA. Kal apyoTepa)
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FSA Step 5 (ouotaoeic yia Anyn

ATTOPATEWV)

. I_IOIO glval TO 4 lJNf}('(‘F,PTABLF.
EMOUUNTO ETTITTEDOD
PIOKOU? X

m Apxn ALARP roL s

ALARP
Region

Y
BROADLY
ACCEPTABLE
REGION

Negligible Risk

Increasing individual risks and societal concerns
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F-N oiaypappara

Frequency of N or more fatalities (per ship year)

1.0E-02

1.0E-03

1.0E-04

1.0E-05

Fatalities (N)
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To o@aAua TOU “OTOUIKOU PIOKOU”

§ KpITNPIa aTToO0X NS ATOMIKOU PICKOU

m BA2ZIKH EPQTH2H: 1T0I0 €IVl TO OTTOOEKTO
EMITTEQO PIOKOU VIO KATTOIO avOpwITTO?

m ATTavTnon (000 ATTIOTEUTO KAl AV QPAIVETAI):

Ourte 0 IMO, ouTte Kaveva aAAO oCwWHO OeV EXE
OKOWN OPICTIKN ATTAVTNON OTO Bgua auTo!

m O,TI UTTAPXEI EIVAl JOVO EVOEIKTIKO

OIKONOMIKH 1l Risk Based Approach
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ATtro 1a IMO FSA guidelines

(uI0BeTnBNKav 10 2002, emKaipoTtroindnkav 1o 2006):

MEeyYIOTO QVEKTO £TNOIO PIOCKO BavaTou
(ENAEIKTIKEZ TIMEZ MONO):

m [1a pyeAn mAnpwparoc: 1/1.000
m [1a emBarec: 1/10.000
m [1a TpITOUC N TO KOIVO OoTNV ¢npea: 1/10.000

apeAnteo pioko: 1/1.000.000
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2. UYKPION UE QEPOTTOPIKEC
METAPOPEC

[TIBavoTnNTa KATTOIOC VA EUTTAQKEI O€ UOIPAIO AEPOTTOPIKO
duaTuxnua: 1 oTa 8 EKATOMMUPIA Ava TTTNON, O€ ETAIPIEC
ToU 1°Y koopuou (Barnett, 2006)

Mia TTTNON ava nuEPa: TTPOOOOKWHEVOS XPOVOC HEXPI TO
Bavaro = 22.000 €1n!

8 TITNOEIC TO Xpovo: £€TnClo pioko Bavartou 1/1.000.000

['1aT1 0 €MIPRATNC TTOU TTAIPVEI TO TTAOIO ETTITPETTETAI VO
exel eTnolo pioko 100 gopec o Travw? (1/10.000)

Eival o1 eTIRaTeg TWV TTAOIWYV TTOAITEG ODEUTEPNG
KATNyopIag?
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MSC 82/INF.3: uttofoAn tnc EAAadac¢ otov IMO (MSC 82,

Kwv/troAn, Aek. 2000)

FTERHAT AL MAAIT ML ORGANTATIOHN @

1M
MARITIME SAFETY OCOMMITTEE MED ELINF .3
£lod sassioz 19 Angmer 2006
Agunda mem 15 ENGLISH OMLY

FOEMAL SAFETY ASSESSMENT
Pocsible mmprovements om F5A Guideline:

Submitred by Greeoe

SUMALARY

Exveruutee rummery:  This decmmes: hrngs to the Commitze’s afsntion 2z academic paper
sesitied “Foemzal Safaty Ascescmest: a critical mview and wevs o
stremgshion i amd =oke §t more transpamant”.  This decmmest may be
ukefisl within the process of resision of the FEA Guidelines.

Acsiom io be soke:  Pamagraph 3
Related docwemenrs:  MEC EL1E, MEC BLAED, MIC 81727 and MEC BLAVP.E
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EMIT 2007
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Kpithpla TTepIBAAAOVTIKOU PiOKOU

m [1IoAU onuavTiko B€ua

m MeExpl oTiyung 1o Formal
Safety Assessment dev
EXEl ATTOTIMNOEI TO
TTEPIBAAAOVTIKO PIOKO

m AIQQPOPEC TIPOCEVYIOEIC

m O IMO €xel uOAIC apyioel
va oulnrael To BEpa

OIKONOMIKH Il Risk Based Approach
EMIT 2007
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[1epIBAAAOVTIKO PIOKO

m [leTpeAdiKn puTtTavon

m [1donc¢ puoewc atroAnTa

m Xpwuara

m 2 KOUuTTiOIa

m Kauoagpla

m OOpufocg

m OaAdoolo Epua

m Padievepyad Kal eTTIKivOuva QopTia
m KATT

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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[Tpooeyyion otov IMO

m [1lw¢ ytTopouV va evowpaTwoouv
TEPIBAAAOVTIKA KPITAPIO 0TN HEBOOOAOYIO
Tou Formal Safety Assessment?

m Mexpl Twpa culntnon MONO vyia
TTETPEAAIKN puUTTAVON
ATTO poprTio tankers
ATTO KauOoIua TTavTOg TTAoIoU

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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KooToc TeTneAAIOKNAIOOC CUVADTNOElI OVKOU

Correlation of Clean-Up Costs and Spill Size

$1,000,000 - iy & s S S T e AR =

$100.000 .

$10.000 -
73
@
-
E $1,000
5
2
9
§100 <
. " 1
- |
$10 1
; |
L] ™ E
s‘ b — T v - - = T T T B T T T T T !I
om 014 072 iT.00 44 00 $2.00 20400 537.00 1. 36100 29,000.00
] Spill Size (Tonnes)

! Figure 18: Correlation of per-tonne cleanup costs and spill size based on analysis of oil spill cost data in
the OSIR International Oi1l spill data base [75].
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CATS=Cost to Avert one Tonne of
Spilled Ol

m MeyeBoc avtioToixo tou CAF

m CATS: uttoAoyiopocg aTro 1o
TTpoypappa “Safedor” (kupiwc DNV)
oe $60.000/pETPIKO TOVVO

OIKONOMIKH 1l Risk Based Approach
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[Na va gpTacel katrolo¢ ota $60.000:

Ava MT KooTOG KOBAPIOUOU UTTOTEBNKE:
2.TO0EPO pE TO peyeBoC TG KNAIdAG
AveCapTNTO ATTO TUTTO TTETPEAAIOU
2.T00EPO YeEWYPAPIKQ

AveCapPTNTO ATTO OAOUC TOUGC AAAOUC
TTAPAYOVTEC!

2KEMNTIKO?

OIKONOMIKH 1l Risk Based Approach
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Ti onuaiver $60.000/MT

m Prestige 4,9 010. doAapia

m Braer 6 010. dOoAapid

m [Torrey Canyon 8,5 010. doAapia

m Haven 9,9 d0i10. doAaplia

m Amoco Cadiz 16 di1o. doAapia

m Castillo de Bellver 17,8 dio. doAapia
m Atlantic Empress 19,7 di10. doAapia!

*avTioToixol Bavaroi ($3ek/BavaTto - IMO)

OIKONOMIKH 1l Risk Based Approach
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[Mapeuaon tnc EAANGOacC otov IMO

(Marine Environment Protection Committee- MEPC)

INTERNATIONAL MARITIME ORGANIZATION E
i
IMO
MARINE ENVIRONMENT PROTECTION MEPC 56/18/1
COMMITTEE 4 May 2007
56th session Original: ENGLISH

Agenda item 18
FORMAL SAFETY ASSESSMENT
Environmental Risk Evaluation Criteria

Submitted by Greece

SUMMARY

Executive summary: This document brings to the Committee’s attention some points
pertaining to Environmental Risk Evaluation Criteria. This document
may be useful within the process of revision of the FSA guidelines

Action to be taken: Paragraph 29

Related documents: ~ MSC 81/18; MSC 81/WP.8; MSC 82/INF.3: MSC 82/24;
MEPC 55/18; MEPC 55/23 and MEPC 56/18
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oUAIo¢ 2007):
onuIoupyia “correspondence
group”

18.7 The Committee, noting that further work. including more research. was needed on the
subject, agreed to establish a correspondence group. under the co-ordination of Greece ., with the
following terms of reference:

1 to review the draft Environmental Risk Acceptance Criteria as set out in annex 3
to document MEPC 55/18, taking into account document MEPC 56/18/1 (Greece)
and the comments made in plenary with a view to finalize the Criteria; and

[ B

to submit a written report to MEPC 57.

*
Co-ordinator of the correspondence group:

Professor Harilaos N. Psaraftis

Laboratory for Maritime Transport

Division of Ship Design and Maritime Transport
School of Naval Architecture and Marine Engineering
National Technical University of Athens

Iroon Polytechneion 9

Zografou 15773 Greece

tel. +302107721403;

fax +302107721408

Email hnpsarf@deslab.nfua.gr

I'"MEPC\56'23 DOC
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[TAGvo: YTTO30AN £€kBeonNC oTOV
IMO uéxpr 28/12/07

DRAFT

MARINE ENVIRONMENT PROTECTION MEPC 57/17/..
COMMITTEE 28 December 2007
57]:}_‘1 Sessiorl OI‘igiI]al: ENGLISH

Agenda item 17

FORMAL SAFETY ASSESSMENT

Report of the Correspondence Group on Environmental Risk Evaluation Criteria
Submitted by Greece, Coordinator of the Correspondence Group

SUMMARY

Executive summary:  This document reports the outcome of the correspondence group on
environmental risk evaluation criteria.

Action to be taken: Paragraph 36

Relared documents: MEPC 55/18, MEPC 56/18, MEPC 56/18/1, MSC 83/INF.2.
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AANEC €CEANICEIC

m GBS- 2 ekBeoeic yexpl oTiyung
Tankers + bulk carriers
Safety-level approach

m FSA- apKETEC JEAETEC VIO UTTOBOAN OTOV
IMO

OIKONOMIKH 1l Risk Based Approach
EMIM 2007
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2.UUTTEPOT O
m [lepioxn onuavTikn

m EceAiceIc Tpexouy
m To EMI eival yeoca

OIKONOMIKH 1l Risk Based Approach
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