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Αλαθνξεο
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Ο αγσλαο γηα πξαζηλε λαπηηιηα

 αζθαιεηα

 πεξηβαιινλ

 πξνιεςε

 πνιηηηθε „proactive‟
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Το ππόβλημα ηος «μαύπος σαπιού»

 Έλαο άλζξσπνο θαιείηαη 
λα πάξεη ην «καύξν 
ράπη»

 Με γλσζηή πηζαλόηεηα P 
(πρ, 0.00001), ην ράπη 
πξνθαιεί αθαξηαίν θαη 
αλώδπλν ζάλαην

 Πνην είλαη ην ειάρηζην 
πνζό Υ (επξώ) πνπ ζα 
ήζειε λα ιάβεη ν 
άλζξσπνο ώζηε λα πάξεη 
ην ραπη;

 X=f(P, θιπ)
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Έθζεζε ζε θηλδύλνπο (ξίζθν): 

κέξνο ηεο θαζεκεξηλήο καο δσήο

… κίνδςνοι πος μποπεί να είναι μεγαλύηεποι από ηο μαύπο σάπι

 Καπληζηήο

 Μεζπζκέλνο νδεγόο

 Μνηνζπθιεηηζηήο ρσξίο θξάλνο

 Πεδόο πνπ δηαζρίδεη ην δξόκν

 Κιπ, θιπ, θιπ..

 Δπηβάηεο πνπ παίξλεη ην πινίν!

 ΣΗΜΑΝΤΙΚΟ ΘΕΜΑ: Ποιορ είναι ο καλύηεπορ ηπόπορ 
διασείπιζηρ ηος πίζκος ζηιρ θαλάζζιερ μεηαθοπέρ;
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Ρίζθν = ???

2 δηαζηάζεηο:

 Πηζαλόηεηα ελόο (αλεπηζύκεηνπ) 

γεγνλόηνο

 Δπηπηώζεηο απηνύ ηνπ γεγνλόηνο
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Ρίζθν (ζπλέρεηα)

 ΠΗΘΑΝΟΣΖΣΑ

 1/10, 1/100, 1/1000, 
θιπ

 Όρη ην ίδην κε ηε 
ζπρλόηεηα

 ΔΠΗΠΣΧ΢ΔΗ΢

 Θάλαηνη

 Σξαπκαηηζκνί

 Απώιεηα πινίνπ

 Οηθνλνκηθέο δεκηέο

 Εεκηέο ζην 
πεξηβάιινλ
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Ρίζθν (ζπλέρεηα)

 Πνιιέο θνξέο (ηδίσο ζην πιαίζην ηνπ 

ΗΜΟ), ην ξίζθν νξίδεηαη ίζν κε ην γηλόκελν 

ηεο πηζαλόηεηαο (ε ηεο ζπρλόηεηαο) ελόο 

αηπρήκαηνο, επί ηηο επηπηώζεηο ηνπ

 Ρίζθν = (πηζαλόηεηα, ε ζπρλόηεηα) Υ 

(επηπηώζεηο)
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Αλαγθε γηα „proactive‟ 

(πξνιεπηηθν) θαλνληζηηθν πιαηζην

 ΠΡΟΓΔΝΔ΢ΣΔΡΖ αλαγλσξηζε ησλ θπξησλ 

παξαγνλησλ αζθαιεηαο

 Αλάπηπμε θαλνληζκσλ γηα ηελ ΠΡΟΛΖΦΖ

δπζαξεζησλ πεξηζηαηηθσλ

 Γηαηππσζε θαλνληζκσλ ΠΡΗΝ από ην αηπρεκα

 Γηαηππσζε θαλνληζκσλ ΜΔΣΑ από πξνζεθηηθε 

αλαιπζε ΟΛΧΝ ησλ επηπησζεσλ ηνπο



ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 11

[παξελζεζε:

 Ζ κερξη ζηηγκεο ηζηνξηα ελ πνιινηο  εηλαη 

αθξηβσο ην αληηζεην

 Πνιινη θαλνληζκνη πηνζεηεζεθαλ ad hoc

ζηα απνλεξα ζνβαξσλ αηπρεκαησλ

 Exxon Valdez, Estonia, Erika, Prestige,

θιπ.                                           ]
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Ο καθξπο δξνκνο γηα έλα 

πξνιεπηηθν θαλνληζηηθν πιαηζην

 Formal Safety Assessment (εδσ θαη 

θαπνην θαηξν)

 Goal Based Standards (πνιπ πξνζθαηα)
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Formal Safety Assessment (FSA)

FSA μεθηλεζε από ηνλ IMO σο

 “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) 
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FSA steps (IACS – MSC 75)


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Πην ραξαθηεξηζηηθν παξαδεηγκα

(2004)

 Υξεζε FSA ζηνλ IMO, γηα ηελ απνθαζε ΝΑ 
ΜΖΝ θαηαζηνπλ ππνρξεσηηθα ηα δηπια 
ηνηρσκαηα ζηα bulk carriers 

 Ζ αξρηθε ζεζε ηεο MSC ήηαλ γηα ππνρξεσηηθα 
δηπια ηνηρσκαηα θαη ήηαλ απνηειεζκα 3 
κειεησλ FSA

 Ζ αιιαγή πιεπζεο ηεο MSC βαζηζηεθε ζε κηα 
«review» απηώλ ησλ κειεησλ, πνπ ππνβιεζεθε 
από ηελ Διιαδα.
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Goal Based Standards (GBS)

 Πξνηαζεθε ζηνλ IMO από Greece, Bahamas θαη IACS (2004)

 Κπξηνο ζηνρνο: Δηζαγσγε ζπζηεκαηνο πξνηππσλ (standards), σο 
κεηξα βαζεη ησλ νπνησλ ε αζθαιεηα ελνο πινηνπ κπνξεη λα 
αμηνινγεζεη θαηα ηε ζρεδηαζε θαη θαηαζθεπε ηνπ, νπσο θαη 
(αξγνηεξα) θαηα ηε ιεηηνπξγηα ηνπ.

 Βαζηθή αξρε: Σα Standards λα εηλαη επξεηο, γεληθνη ζηνρνη, ελαληη 
ησλ νπνησλ ε αζθαιεηα ηνπ πινηνπ κπνξεη λα εμαθξηβσζεη. 

 ΓΔΝ ππάξρεη πξνζεζε λα νξηζνπλ «prescriptive requirements” ε λα 
πξνηεηλνπλ ζπγθεθξηκελεο ιπζεηο.

 Αιιά πξεπεη λα εηλαη ΢αθε, λα επηδερνληαη Δμαθξηβσζε θαη 
αξθνπλησο ΢πγθεθξηκελα σζηε λα κελ ππνθεηληαη ζε δηαθνξεηηθεο 
εξκελεηεο.

 Μερξη ζηηγκεο: GBS -- ΚΑΣΑ΢ΚΔΤΖ ΠΛΟΗΟΤ
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Prescriptive vs GBS

 Λακαξηλα ππζκελα 
δεμακελνπινησλ

 Prescriptive: 

Παρνο ιακαξηλαο

≥ X mm

 GΒS: 

Ζ ιακαξηλα δελ πξεπεη λα 
αζηνρεζεη θαηα ηε δηαξθεηα 
δσεο ηνπ tanker (Τ ρξόληα) 
αλ απην ιεηηνπξγεη ζε 
ζπγθεθξηκελν πεξηβαιινλ
(πρ, Βνξεηνο Αηιαληηθνο)
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GBS: πξνζεγγηζε 5 επηπεδσλ

 Tier I: Goals

 Tier II: Functional requirements

 Tier III: Verification of compliance

 Tier IV: Technical procedures and guidelines, 

classification rules and industry standards

 Tier V: Codes of practice and safety and quality 

systems for shipbuilding, ship operation, 

maintenance, training, manning, etc.
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Ο ιεγνκελνο δηαινγνο ηεο “risk 

based” πξνζεγγηζεο

 Πξεπεη ην “risk based approach” λα 

ρξεζηκνπνηεζεη ζην GBS?

 Πξεπεη ην GBS λα ρξεζηκνπνεη FSA θαη 

άιιεο παξνκνηεο ηερληθεο ξηζθνπ

 Αλ λαη, πσο;

 Κιπ, θιπ
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Γηαηη ν δηαινγνο;

 Γελ ππάξρεη ακθηβνιηα νηη νη αξρεο ηνπ ξηζθνπ 
εηλαη θεληξηθεο ζηνπο ζπγρξνλνπο θαλνληζκνπο 
αζθαιεηαο 

 Σα FSA θαη GBS αλαπηπρζεθαλ κερξη ζηηγκεο 
παξαιιεια

 Πνιινη ζπλδεζκνη κεηαμπ FSA θαη GBS 
ππαξρνπλ

 Αξα εηλαη θπζηνινγηθν ην νπινζηαζην ηεο 
ζεσξηαο ξηζθνπ λα ρξεζηκνπνηεζεη ζηα GBS 

 Ζ βαζηθή εξσηεζε: ΠΧ΢, θαη ΠΟΣΔ;
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΢πλδεζκνη GBS-FSA

GBS FSA

Tier I (Goals) Step 1 (HAZID)

Step 2 (Risk Analysis) 

Tier II (Functional requirements) Step 2 (Risk Analysis)

Step 3 (RCOs) 

Tier III (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) 

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) 
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FSA Guidelines

 Παξαπνκπε ζηηο αλαζεσξεκελεο (MSC 

83/INF.2)

 (ζπλερηζε αλαζεσξεζεο: 2011)
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FSA Step 1 (HAZID)

΢ΣΟΥΟΗ

 Αλαγλσξηζε νισλ ησλ δπλεηηθσλ 

επηθηλδπλσλ ζελαξησλ πνπ κπνξνπλ λα 

ερνπλ ζεκαληηθεο επηπησζεηο, θαη 

 Ηεξαξρεζε ησλ ζελαξησλ απηώλ κε βαζε 

ην επηπεδν ξηζθνπ
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ΠΡΟ΢ΟΥΖ

 Υξεζε ζπρλνηεηαο αληη γηα πηζαλνηεηα 

πξνβιεκαηηθε αλ ππαξρνπλ ιηγα ζηνηρεηα 

ε θαζνινπ ζηνηρεηα. 

 Ζ πξνζεγγηζε ηνπ «Risk index» ερεη 

θαπνηα πξνβιεκαηα.
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΢ηελ FSA, ε “ζπρλνηεηα” ρξεζηκνπνηεηηαη αληη γηα 

ηελ “πηζαλνηεηα”

ΑΛΛΑ:

 ζπρλνηεηα ≠ πηζαλνηεηα!

 1 ζαλαηνο ζε 1 πινην αλα εηνο ≠ 1.000 ζαλαηνη ζε 1.000 πινηα αλα 
εηνο

 ζπρλνηεηα πηζαλνηεηα κόλν αλ ην ηζηνξηθν δεηγκα δεδνκελσλ 
εηλαη κεγαιν

 Αλαιπζε πνπ βαζηδεηαη ζε ηζηνξηθα ζηνηρεηα δελ εηλαη proactive

 Ση γηλεηαη αλ δελ ππαξρνπλ θαζνινπ ζηνηρεηα? 

 Πρ, λενη θαλνληζκνη
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Γεηθηεο «ζπρλνηεηαο» θαη «δεηλνηεηαο»
(MSC Circ. 1023)
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Πηζαλα πξνβιεκαηα

 10 ζνβαξνη ηξαπκαηηζκνη αληηζηνηρνη κε 1 

ζαλαην?

 Με δηαθξηζε γηα > 10 ζαλαηνπο

 Γειαδε 50, 100, 1000, 3000, ε 

πεξηζζνηεξνη ζαλαηνη εηλαη ηζνδπλακνη κε

10?
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Risk index RI= FI+SI
(MSC Circ. 1023)

 Risk = frequency X severity
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παξαδνμν

 Γηαηη ην 2ν ζελαξην

εηλαη ιηγνηεξν 

ζνβαξν από ην

1ν?!
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Γηαγλσζε

 Ρηζθν εηλαη 2-δηαζηαην (πηζαλνηεηα, επηπησζε)

 Αιιά ην Risk Index is 1-δηαζηαην

 ΢πκπηπμε από 2 ζε 1 δηαζηαζε ραλεη θαπνηα 

πιεξνθνξεζε

 Ο πινακαρ πιζκος (Risk matrix), εηζι οπυρ 

ειναι, θευπει πιο ζημανηικα γεγονοηα με 

ςτηλη ζςσνοηηηα και μη ζοβαπερ 

επιπηυζειρ από ηο ανηιζηποθο.
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ην “πνιηηηθν ξηζθν”:

 .. Δηλαη νηη νη θαλνληζκνη πνπ πηνζεηνπληαη 

κεηα από κηα ηεηνηα αλαιπζε εηλαη 

πεξηζζνηεξν γηα ζελαξηα αηπρεκαησλ 

πςειεο ζπρλνηεηαο θαη κε ζνβαξσλ 

επηπησζεσλ παξα ην αληηζηξνθν

 Υξεηαδεηαη θαπνηνο ηξνπνο λα 

θαιππηνληαη θαη νη 2 πεξηπησζεηο
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Πξνηαζεηο γηα FSA Step 1

 Υξεζε πηζαλνηεηαο αληη γηα ζπρλνηεηα

 Υξεζε πηζαλνζεσξεηηθσλ κνληεισλ αλ δελ 

ππαξρνπλ ζηνηρεηα

 Υξεζε πξνζεγγηζεσλ Bayes γηα αλαζεσξεζε 

πηζαλνηεησλ

 Γηαηεξεζε 2-δηαζηαηνπ ξηζθνπ

 Δηδηθε κεηαρεηξηζε γηα πεξηβαιινληηθα θξηηεξηα
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Γθξνππ εκπεηξνγλσκνλσλ θαη 

γλσκε εηδηθσλ

 Δηλαη θνηλε ε ρξεζε ελνο δηεζλνπο γθξνππ 

εηδηθσλ ζηηο κειεηεο FSA, 

πεξηιακβαλνκελνπ ηνπ HAZID step. 

 Πνηνο νξηδεη ηνπο εηδηθνπο; 

 Πνζνη εηδηθνη; 

 Ση γηλεηαη αλ δελ ζπκθσλνπλ κεηαμπ ηνπο;
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΢πληειεζηεο ζπκθσληαο 

(concordance coef.)
 J  εηδηθνη θαινπληαη λα ηεξαξρεζνπλ ελαλ αξηζκν από ζελαξηα αηπρεκαησλ 

(I ζελαξηα, 1, 2, 3, .. ,I).  

 Ο εηδηθνο j δηλεη ηεξαξρεζε (ζεηξα) xij  ζην ζελαξην i.

 0≤W≤1
)(

)1(
2

1
12

32

1

2

1

IIJ

IJx

W

Ii

i

Jj

j

ij
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Βαζκνο ζπκθσληαο
(από MSC81, Λνλδηλν, Μαηνο 2006)

 W=0 πιεξεο αζπκθσληα

 0<W<0,5 ηζρλε ζπκθσληα

 0,5<W<0,7 κεηξηα ζπκθσληα

 W>0,7 θαιε ζπκθσληα

 W=1 ηειεηα ζπκθσληα
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FSA Step 2 Αλαιπζε Ρηζθνπ

 ΢θνπνο: Αλαιπηηθε εμεηαζε ησλ αηηησλ θαη 

ησλ επηπησζεσλ ησλ πην ζεκαληηθσλ 

ζελαξησλ, από απηα πνπ αλαγλσξηζηεθαλ 

ζεκαληηθα ζην Step 1 (HAZID)

 Πεξηζζνηεξα αξγνηεξα
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FSA step 3 Risk Control Options 

(RCOs)

 ΢ΚΟΠΟ΢: πξνηαζε πξαθηηθσλ θαη 
απνηειεζκαηηθσλ ελαιιαθηηθσλ ειέγρνπ ηνπ 
ξηζθνπ (RCOs) σο εμεο
 1.  εζηηαζε ζε ζεκαηα ξηζθνπ πνπ επηδερνληαη 

ειεγρν; 

 2.  αλαγλσξηζε πηζαλσλ κεηξσλ ειέγρνπ ηνπ ξηζθνπ 
(RCMs); 

 3.  αμηνινγεζε ηεο απνηειεζκαηηθνηεηαο θαζε ελνο 
από απηα, ζπκθσλα κε ην step 2; θαη

 4.  νκαδνπνηεζε ησλ RCMs ζε πξαθηηθεο 
θαλνληζηηθεο ελαιιαθηηθεο ιπζεηο
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Παξαδεηγκαηα RCOs

 Γηπια ηνηρσκαηα

 Δηδηθα designs

 Παρπηεξα ειαζκαηα

 Δζσηεξηθεο ππνδηαηξεζεηο ζηα Ro/ro (ζπκθσληα 
΢ηνθρνικεο)

 Μεηξα ππξνπξνζηαζηαο

 Διεγρνο ζαιαζζηαο θπθινθνξηαο

 Απαγνξεπζε απνπινπ νηαλ θαηξνο εηλαη θαθνο

 Οξηα ειηθηαο

 θιπ
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Αιιειεπηδξαζεηο RCO

 Δλα RCO κπνξεη λα επηδξαζεη ζε αιια RCOs, 
εηηε πνιπ, εηηε ιηγν

 Αλ ηα RCOs ερνπλ αιιειεπηδξαζεηο, ηόηε ε 
ζπλνιηθε επηπησζε ηνπο ΓΔΝ εηλαη ην αζξνηζκα 
ησλ επη κεξνπο επηπησζεσλ!

 Ζ αλαιπζε πξεπεη λα εμεηαζεη πηζαλεο 
αιιειεπηδξαζεηο RCO 

 Θεσξεζε νηη ελαο ζπλδπαζκνο RCOs εηλαη έλα 
μερσξηζην RCO
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Από ηελ MSC 81 (Μαηνο 06, 

Λνλδηλν)
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FSA Step 4 (αλαιπζε θνζηνπο 

σθειεηαο)

 Σν πιενλ θξηζηκν θαη 
ηξσην ζεκεην κηαο
FSA

 Αν καποιορ θελει να 
σειπαγυγηζει ηα 
αποηελεζμαηα μιαρ
FSA, αςηο ζςνηθυρ 
γινεηαι εδυ

 ΓC = θνζηνο αλα πινην ηνπ
RCO πνπ εμεηαδεηαη.

 ΓB = νηθνλνκηθν νθεινο
αλα πινην πνπ απνξξεεη 
από ηελ πινπνηεζε ηνπ
RCO.

 ΓR = κεησζε ξηζθνπ αλα 
πινην, ζε αξηζκν ζαλαησλ 
πνπ απνθεπγνληαη, αλ 
πινπνηεζεη απην ην RCO.

 GCAF = ΓC/ΓR

 NCAF = (ΓC-ΓΒ)/ΓR
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Cost to avert a fatality (CAF)
(Skjong and Ronold, 2002)
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Ο περπο ησλ 3 εθαηνκκπξησλ $

Δλα RCO εηλαη απνδεθην, εαλ

 GCAF < $3 εθ

 NCAF < $3 εθ

 Μεηαμπ ελαιιαθηηθσλ RCOs πνπ πεξλαλε 

απην ην ηεζη, δηαιεγνπκε ην RCO κε ην 

κηθξνηεξν CAF
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ΠΡΟ΢ΟΥΖ!

 Τπνζεηηθν παξαδεηγκα

 Καη ηα 2 RCO εηλαη απνδεθηα: GCAF<$3 εθ θαη NCAF<$3 εθ.

 Σν RCO2 εηλαη θαιπηεξν ηνπ RCO1 ζπκθσλα θαη κε ηα 2 θξηηεξηα.

 Όκσο, ην RCO1 κεησλεη ην ξηζθν ζαλαηνπ 10 θνξεο πεξηζζνηεξν από ην 
RCO2!

 Δηλαδη ηο RCO πος διαλεγοςμε αςξανει ηο πιζκο θαναηος 10 
θοπερ πεπιζζοηεπο από εκεινο πος αποππιπηοςμε!
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Πξνηαζεηο γηα FSA Step 4 

 ΠΡΟ΢ΟΥΖ ζηνλ ππνινγηζκν ησλ ΓR, ΓB, ΓC!

 GCAF ηεξαξρηθα αλσηεξε απν NCAF. 

 εμεηαζε NCAF, κόλν εαλ GCAF ηθαλνπνηεη ην θξηηεξην.

 Πξνζνρε κε NCAF, ηδησο αλ <0. 

 Αιιειεπηδξαζε RCOs επηθεξεη επαλππνινγηζκν ησλ
CAFs. 

 Πξνζνρε ζηνλ ππνινγηζκν ησλ πεξηβαιινληηθσλ 
επηπησζεσλ! (βι. θαη αξγνηεξα)
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FSA Step 5 (ζπζηαζεηο γηα ιεςε 

απνθαζεσλ)

 Πνην εηλαη ην 

επηζπκεην επηπεδν 

ξηζθνπ?

 Αξρε ALARP
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F-N δηαγξακκαηα
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Σν ζθαικα ηνπ “αηνκηθνπ ξηζθνπ”

§ κπιηηπια αποδοσηρ αηομικος πιζκος

 ΒΑ΢ΗΚΖ ΔΡΧΣΖ΢Ζ: πνην εηλαη ην απνδεθην 
επηπεδν ξηζθνπ γηα θαπνην αλζξσπν?

 Απαληεζε (νζν απηζηεπην θαη αλ θαηλεηαη): 

Οπηε ν ΗΜΟ, νπηε θαλελα αιιν ζσκα δελ ερεη 
αθνκε νξηζηηθε απαληεζε ζην ζεκα απην!

 Ο,ηη ππάξρεη εηλαη κόλν ελδεηθηηθν
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Απν ηα ΗΜΟ FSA guidelines 
(πηνζεηεζεθαλ ην 2002, επηθαηξνπνηεζεθαλ ην 2006):

Μεγηζην αλεθην εηεζην ξηζθν ζαλαηνπ

(ΔΝΓΔΗΚΣΗΚΔ΢ ΣΗΜΔ΢ ΜΟΝΟ):

 Γηα κειε πιεξσκαηνο: 1/1.000

 Γηα επηβαηεο: 1/10.000

 Γηα ηξηηνπο ε ην θνηλν ζηελ μεξα: 1/10.000

ακειεηεν ξηζθν: 1/1.000.000
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΢πγθξηζε κε αεξνπνξηθεο 

κεηαθνξεο

 Πηζαλνηεηα θαπνηνο λα εκπιαθεη ζε κνηξαην αεξνπνξηθν 
δπζηπρεκα: 1 ζηα 8 εθαηνκκπξηα αλα πηεζε, ζε εηαηξηεο 
ηνπ 1νπ θνζκνπ (Barnett, 2006)

 Μηα πηεζε αλα εκεξα: πξνζδνθσκελνο ρξνλνο κερξη ην 
ζαλαην = 22.000 εηε!

 8 πηεζεηο ην ρξνλν: εηεζην ξηζθν ζαλαηνπ 1/1.000.000

 Γηαηη ν επηβαηεο πνπ παηξλεη ην πινην επηηξεπεηαη λα 
ερεη εηεζην ξηζθν 100 θνξεο πην παλσ? (1/10.000)

 Ειναι οι επιβαηερ ηυν πλοιυν πολιηερ δεςηεπηρ 
καηηγοπιαρ?



Σξερνπζεο εμειημεηο FSA: 

2 ζρεδνλ παξαιιεινη δξνκνη

 MSC

 MEPC
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MSC

 FSA Group of Experts (2009-2010)

 Κξηζε 7 κειεησλ FSA
 LNG carriers

 Container vessels

 Cruise vessels 

 RoPax ships

 Crude oil tankers

 Hazardous cargoes for open top containerships

 General cargo ships
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FSA Group of Experts

 Πξσηε ζπλαληεζε, MSC 86 (Μαηνο- Ηνπληνο 2009)

 Γεπηεξε ζπλαληεζε: Ννεκβ. 2009

 Σξηηε ζπλαληεζε: MSC 87 (Μαηνο 2010)

 Δθζεζε θξηζεο γηα νιεο (πιελ κηαο!) ηηο κειεηεο FSA

 Αλαζεσξεζε  FSA Guidelines (2011)
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FSA on LNG

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs

 Risk based maintenance – Navigational systems

 Improved navigational safety – ECDIS

 Improved navigational safety -AIS integrated with radar

 Improved navigational safety – Track control system 

 Improved navigational safety – Improved bridge design
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FSA on container vessels

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs

 AIS (Automatic Identification System) 

integrated with radar 

 Track control system. 
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FSA on cruise ships

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs
 Implementation of procedures for Bridge Resource Management

and 

 Increase in the required subdivision index for damage stability.

 Improved bridge design (above SOLAS), 

 ECDIS - Electronic Chart Display and Information System, and 

 Increased Simulator Training for Navigators.
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FSA on RoPax ships

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs
 improved damage stability and survivability after flooding, 

 all measures aimed at improving navigational safety not requiring 

additional manning levels, 

 improved fire prevention and protection and 

 improved evacuation arrangements.
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FSA on crude oil tankers

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs
 Hot Works Procedures Training.

 Active Steering Gear Redundancy;

 Electronic Chart Display Information System;

 Navigational Sonar;

 Ship Design Modifications – Enhanced Cargo Tank Subdivision;

 Ship Design Modifications – Increased Double Bottom Height (not

 economically viable for VLCC);

 Ship Design Modifications – Increased Side Tanks Width.

ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 59



FSA on hazardous cargoes in open-top 

containerships

ΠΡΟΣΔΗΝΟΜΔΝΑ RCOs

 Installation of permanent high-volume ventilation in the cargo hold (RCO 1), 

with respect to DG classes 2.1, 2.2, 2.3 and 5.1

 Installation of flammable gas sensors in cargo holds (RCO 2), with respect 

to DG class 2.1

 Installation of foam extinguishing systems in cargo holds (RCO 4), with 

respect to DG class 4.2

 Installation of a fixed breathing air supply system in cargo hold (RCO 5), 

with respect to DG classes 2.3 and 6.1

 Provision of improved portable air supply (RCO 7b), with respect to DG 

classes 2.3 and 6.1

 Provision of improved protective clothing (RCO 7c) , with respect to DG 

classes 2.3 and 6.1
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Δθζεζε Group of Experts

 Αλαιπηηθε αμηνινγεζε ησλ κειεησλ

 Τπνδεημεηο γηα δηνξζσζεηο

 Τπνδεημεηο γηα βαζεηο δεδνκελσλ

 Τπνδεημεηο γηα αλαζεσξεζε FSA 

guidelines
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Βαζεηο δεδνκελσλ

 Databases shall not confuse cause and effect, shall contain information on the root causes of accidents, and 

allow for multiple causation factors;

 Databases shall be able to describe the casualty in complete detail whenever possible, but be flexible enough to 

also handle casualties for which limited information is available; 

 All sources used shall be clearly stated, and there should be a distinction between the „factual‟ fields (eg, date) and 

the „judgmental‟ fields (e.g., causal factor). Background information on decisions and judgements shall be readily 

available; 

 Search engines for the IMO GISIS casualty database should be further developed to allow searching by types of 

ship, casualty date and place, ship particulars, initiating event, and in general the main information contained in the 

casualty report forms;

 Cooperation with the European Maritime Safety Agency (EMSA) regarding casualty databases could be 

considered. EMSA is developing an European Casualty Information Platform (EMCIP), which includes most 

desired features mentioned above; and

 It is necessary to devise a new and efficient method to utilize the huge source of data available inside the 

seafaring community which up to now remains mainly untapped (e.g., near-miss data). data on psychological 

factors as well as adequateness of man-machine interface of hardware systems based on practical on-board 

experiences should be taken into account.
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Βαζεηο δεδνκελσλ

 Κπξηνηεξν πξνβιεκα

 Πιεξνθνξηα γηα ην “root cause” ζπλεζσο 

δελ ππαξρεη

 ΢πγθξνπζεηο, πξνζαξαμεηο, ππξθαγηεο, 

θιπ εηλαη ΔΚΒΑ΢ΔΗ΢ νρη αηηηεο
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Αλαζεσξεζε FSA guidelines (2011)

 description/discussion of experts participation in FSAs

 description of the structure, selection and composition of the project team, HAZID team and any 

other team, if established for taking any decision making 

 information and analysis on root causes and details of casualties, with a view to obtaining RCOs 

focused on prevention rather than mitigation;

 development of risk models;

 unification of terminologies;

 reporting the method and justification for the final selection of RCOs;

 indices for cost-benefit analysis for risks other than safety of life;

 clarification on the use of NCAF and GCAF;

 methodologies to analyze possible side effect of RCOs;

 methodologies for sensitivity and uncertainty analysis; 

 consideration of the human element (to have more detailed and specific guidance);

 methodologies to reach the consensus or agreement as well as reporting the degree of 

agreement, or concordance;

 how to present reports; and

 how to review FSA studies.
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MEPC: Κξηηήξηα πεξηβαιινληηθνύ 

ξίζθνπ

 Πνιύ ζεκαληηθό ζέκα

 Μέρξη ζηηγκήο ην Formal 
Safety Assessment δελ 
έρεη απνηηκήζεη ην 
πεξηβαιινληηθό ξίζθν

 Γηάθνξεο πξνζεγγίζεηο

 Ο ΗΜΟ έρεη κόιηο αξρίζεη 
λα ζπδεηάεη ην ζέκα



ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 66

Πεξηβαιινληηθό ξίζθν

 Πεηξειατθή ξύπαλζε

 Πάζεο θύζεσο απόβιεηα

 Υξώκαηα

 ΢θνππίδηα

 Καπζαέξηα

 Θόξπβνο

 Θαιάζζην έξκα

 Ραδηελεξγά θαη επηθίλδπλα θνξηία

 Κιπ
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Πξνζέγγηζε ζηνλ ΗΜΟ

 Πσο κπνξνύλ λα ελζσκαησζνύλ 

πεξηβαιινληηθά θξηηήξηα ζηε κεζνδνινγία 

ηνπ Formal Safety Assessment?

 Μέρξη ηώξα ζπδήηεζε ΜΟΝΟ γηα 

πεηξειατθή ξύπαλζε 

Από θνξηίν tankers

Από θαύζηκα παληόο πινίνπ
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Κόζηνο πεηξειαηνθειίδαο ζπλαξηήζεη όγθνπ
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CATS=Cost to Avert one Tonne of 

Spilled Oil

Μεγεζνο αληηζηνηρν ηνπ CAF

CATS: ππνινγηζκνο από ην 

πξνγξακκα “Safedor” (θπξησο DNV) 

ζε $60.000/κεηξηθν ηνλλν



ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 70

Γηα λα θηαζεη θαπνηνο ζηα $60.000:

Αλα ΜΣ θνζηνο θαζαξηζκνπ ππνηεζεθε: 

 ΢ηαζεξν κε ην κεγεζνο ηεο θειηδαο

 Αλεμαξηεην από ηππν πεηξειαηνπ

 ΢ηαζεξν γεσγξαθηθα

 Αλεμαξηεην από νινπο ηνπο άιινπο 
παξαγνληεο!

΢ΚΔΠΣΗΚΟ? 
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Ση ζεκαηλεη $60.000/ΜΣ

 Prestige 4,9 δηζ. δνιαξηα (1.633)*

 Braer 6 δηζ. δνιαξηα (2.000)*

 Torrey Canyon 8,5 δηζ. δνιαξηα (2.833)*

 Haven 9,9 δηζ. δνιαξηα (3.300)*

 Amoco Cadiz 16 δηζ. δνιαξηα (5.333)*

 Castillo de Bellver 17,8 δηζ. δνιαξηα (5.933)*

 Atlantic Empress 19,7 διζ. δολαπια! (6.567)*

*αληηζηνηρνη ζαλαηνη ($3εθ/ζαλαην - IMO)
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Παξέκβαζε ηεο Διιάδαο ζηνλ ΗΜΟ
(Marine Environment Protection Committee- MEPC)
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MEPC 56 (Ηνπιηνο 2007): δεκηνπξγία 

“correspondence group”
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Πξνζεγγηζε

 Βαζηθή εξσηεζε: Πσο κπνξεη ε FSA λα 

επεθηαζεη ζε πεξηβαιινληηθα θξηηεξηα;

 Μειεηε κόλν γηα πεηξειαηθε ξππαλζε 

Από ην θνξηην δεμακελνπινησλ

Από ηα θαπζηκα θαζε πινηνπ
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Αξγνηεξα

 Residues

 Recycling

 Paints

 Garbage

 Air emissions

 Noise

 Water ballast

 Radioactive and dangerous cargoes

 etc



Δξγν κερξη ησξα

 Πνιινη γπξνη ππνβνισλ

 Πνιιεο ζεζεηο (γεληθα απνθιηλνπζεο)

 Web site

 4 reports ζηελ MEPC:

MEPC 57 (Απξ. 2008)

MEPC 58 (Οθη. 2008)

MEPC 59 (Ηνπι. 2009)

MEPC 60 (Μαξ. 2010)  
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MEPC 58 (Oθη. 2008)

 ΢πδεηεζε (αηππε) απν
 Canada, China, Finland, Greece, Japan, Malaysia, New Zealand, Norway, 

Turkey, and United States. Observers: BIMCO, OCIMF, Intertanko.

 ΢πγθιηζε ζε νξηζκελα ζεκαηα

 ΢ε αιια νρη
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πεξηνρεο ζπγθιηζεο

 Υξεζε “oil spill cost per unit volume” σο θξηηεξην

 Με γξακκηθνηεηα θνζηνπο- νγθνπ
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Ζκεξηδα 27/2/2009 (Αζελα)
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Δλ ησ κεηαμπ!

 FSA γηα δεμακελνπινηα ππνβιεζεθε ζηελ 

MEPC 58 απν Γαληα

 Βαζηζκελε ζηελ αλαιπζε ηνπ SAFEDOR, δει.

$60.000 γηα ην νξην ηνπ CATS

 ΢πληζηα 7 RCOs γηα ππνρξεσηηθε πηνζεηεζε, 

πεξηιακβαλνκελσλ:

 Απμεκελα πιαηε πιεπξηθσλ δεμακελσλ θαη πςε 

δηππζκελσλ γηα λεα tankers
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MEPC 59 (Ηνπι. 2009)

 Δθζεζε νκαδαο (MEPC 59/17)

 Πνιπ ιηγε ζπδεηεζε

 Ζ Δπηηξνπε ζπκθσλεζε λα ζπλερηζηεη ην 

εξγν

 Ζ Δπηηξνπε ζπκθσλεζε ζην volume-

dependent CATS
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MEPC 60 (Μαξηηνο 2010)

 Working Group on FSA

 Μεγαιε (θαη δπζθνιε) ζπδεηεζε

 Δπηβεβαησζε γηα ρξεζε κε γξακκηθσλ 

ζπλαξηεζεσλ

 Δπηινγε ηεο δηθεο καο θακππιεο γηα ην 

θνζηνο ηεο πεηξειαηνθειηδαο σο βαζε 

ζπδεηεζεο
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MEPC 61 (΢επη-Οθη. 2010)

 Πνιπ ιηγε ζπδεηεζε

 Παξαπνκπε γηα MEPC 62 (Ηνπι. 2011)
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Μνλαδηαην θνζηνο θειηδαο

 Total Unit Spill Cost ($/tonne) vs log(V) for V≥1 tonne

ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 84



Μνλαδηαην θνζηνο θειηδαο ΗΗ
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ITOPF DATA – ΑΙΣΙΕ΢ ΡΤΠΑΝ΢Η΢

Percentage of Incidence of Spills by Cause, 1974-2008

Most spills from tankers 

 result from routine 
operations

 occur in ports and oil 
terminals

 are small (less than 7 tonnes)

Of the accidental causes 

 most incidents are from 
collisions and groundings. 
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ITOPF DATA – ΑΡΙΘΜΟ΢ ΚΗΛΙΔΩΝ

Number of Spills per Year,  1974-2008

Downward Trend

Statistical Analysis
Autocorrellation Function (ACF)
Mann-Kendall Test
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ITOPF DATA – ΠΟ΢ΟΣΗΣΑ

Annual Quantity of Oil spilt, 1974-2008

Statistical Analysis
Autocorrellation Function (ACF)
Mann-Kendall Test

Downward Trend

Heaven (144,000 t) 
ABT Summer (260,000t) 
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ITOPF DATA – ΠΟ΢ΟΣΗΣΑ

Average Quantity of Oil Spilt per Incident , 1974-2008

Heaven (144,000 t) 
ABT Summer (260,000t) 

(after 1991)

Average Spill Size
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Cleanup Cost in 2009 US $  (Data based on IOPCF Annual Report) 

IOPC FUND – Κοςτοσ καθαριςμου
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Name:  Plate Princess

Date:    27/5/1997

Cause : Overflow during loading 

operation

Spillage : 3.2 tonnes

Compensation CLAIMED $ 47 millions

(fishery related)

Name: Daiwa Maru No 18

Date:    27/3/1997 Place: Japan

Cause : Mishandling of oil Supply

Spillage : 1 tonne

Paid more than $ 4.5 million 2008

VERY HIGH COST (EXTREME VALUE)

Removed 
pending claims
&
extreme values

Name: Kifuku Maru

Date:    1/12/1982 Place: Japan

Cause : Mishandling of oil Supply

Spillage : 32 tonnes

Paid about 165  (2008 US $) per tonne

VERY LOW COST (EXTREME VALUE)

Cost per tonne  in 2009 US $  (Data based on IOPCF Annual Report) 

IOPC FUND –΢ΤΝΟΛΙΚΟ ΚΟ΢ΣΟ΢
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Total Cost in 2009 US $  (Data based on IOPCF Annual Report) 

Sensitivity Analysis

Total cost (in 2008 US $)
for a hypothetical spill of 1 tonne

(based on the equation derived from the 
regression analysis)

Total Cost :  51,432 US$ 

Extreme LOW value ( about 165 $/tonne)
If  the case of Kifuku Maru had been 
included
the total cost for an ONE tonne would be

Total Cost :  46,706 US$ 

Extreme HIGH value ( about 4.6 millions $/tonne)
If  the case of Daiwa Maru No 18 had been 
included

Total Cost :  56,058 US$ 
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IOPC FUND –΢ΤΝΟΛΙΚΟ ΚΟ΢ΣΟ΢ ΙΙ
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Total Cost in 2009 US $  (Data based on IOPCF Annual Report) 

Extreme Cautious is 
necessary

Total Number of cases : 88

Min Spillage =       0.1   tonnes

Maximum    =  84,000  tonnes

Average = 4,854.29

Median  =                  140.00

Geometric Mean =   127.52

only 11 spills above 5,000 tonnes

Some Interesting Figures
Cost figure based on regression formula and 

expressed in 2009 US Dollars)

Total cost of hypothetical spills

5,094.87 $/tonne   (Average spill size)

13,385.30 $/tonne   ( Median)

Total Amount Paid / Total Oil spill

4,118.23 $/tonne

93

IOPC FUND -παλινδρομηςη
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IOPCF–Λογοσ ςυνολικου κοςτουσ προσ 
κοςτοσ καθαριςμου

Some Interesting Figures

Dataset of N=68 ratios
(ratios equal to 1 and extreme values 
removed)

minimum ratio of 1.002
maximum of 10.01

mean = 1.929 & median = 1.287

Note that Vanem et al (2007a, 2007b) concluded that a 
ratio of 1.5 should be assumed for socioeconomic and 
environmental costs as compared to cleanup costs. 

Therefore  Total Cost/CleanUp = 2.5
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΢υγκριςη 3 μελετων
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Natural Resource Damage Costs
Based on Helton & Penn (NOAA)

Total and NRDA per unit costs (2009$/tn)
ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11



97

Natural Resource Damage Costs
Based on Helton & Penn (NOAA)  - Chart shows average values
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Βηβιηνγξαθηθε αλαθνξα
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πνιιεο εξγαζηεο ζηα:

 http://www.martrans.org/lmsf.htm

 http://www.martrans.org/limo.htm
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http://www.martrans.org/lmsf.htm
http://www.martrans.org/limo.htm
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΢πκπεξαζκα

 Πεξηνρε ζεκαληηθε

 Δμειημεηο ηξερνπλ

 Σν ΔΜΠ εηλαη κεζα



Παξαξηεκα

 Γεληθν πιαηζην ρξεζεο πεξηβαιινληηθσλ 

θξηηεξησλ ζηελ FSA

 Αλαθνξα: Psaraftis, H.N., (2008), “Environmental Risk 

Evaluation Criteria”, WMU Journal of Maritime Affairs, 

vol. 7, No. 2, pp 411–430.


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RCOs to reduce oil pollution risk

 Any RCO that reduces oil pollution risk may also, in 
general, reduce the risk of fatalities, of  injuries, and 
maybe also the risk of damage or of loss of the ship 
and/or cargo. 
 Although incidents that lead to fatalities may not necessarily lead 

to oil pollution, or vice versa. 

 A specific methodology already exists in FSA for looking 
at fatalities and injuries. 

 Attention is due when combining the benefits of fatality 
risk reduction to those due to oil pollution risk reduction.
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Assume two scenarios:

 (A) the status quo 

 (B) a specific RCO is 

applied to waterborne 

transport on a global 

basis.

 The purpose of this 
RCO is to reduce the 
risk of oil pollution.

 Need a way to decide 
if this RCO is cost-
effective and hence 
should be 
recommended for 
adoption 
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Reduce oil pollution risk: how?

BASICALLY 2 WAYS:

 Reduce probability of spillage

 Mitigate consequences of spillage, if it 

happens

 (risk= probability X consequences)
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Typical RCOs

 ECDIS

 VTMIS

 Tanker double sides

 Tanker double bottoms

 Smaller tanks

 Inert gas in ballast tanks

 More steel

 Fuel tanks not close to 
ship hull

 Coulombi egg/ passive 
vacuum

 A specific design that 
limits discharge once it 
happens

 (purely theoretically?) 
Rescinding double 
bottoms!

 Twin screws (for tankers)

 Etc



ΟΗΚΟΝΟΜΗΚΖ ΗΗΗ FSA 2010-11 106

STATUS QUO (without RCO): 
Define E(TOT) as the expected annual total cost of all spills 

worldwide.

TWO COMPONENTS:

 (A) Expected annual total damage 
cost of these spills, taking into 
account 
 economic consequences to the ship 

owner,

 the cargo owner,

 fisheries,

 tourism, 

 other industries that may be impacted 
negatively by the spill,

 quantifiable damages to the 
environment, 

 etc

 (B) Expected annual total cleanup 
cost of these spills, either at sea or 
when they hit the shoreline. 
 This cost depends on the response 

level and response tactics, which here 
we assume to be a constant. 

 Addressing oil spill response 
alternatives is outside the scope of this 
work. 
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Assume that

 We know how to calculate E(TOT)

 (method how to do it, later)
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How can E(TOT) be reduced?

 Introduce a specific RCO 

choose from list

 Apply RCO: 

Globally (to all ships, everywhere)

Or locally (to some ships or to a certain 
geographical area)

 Cost of RCO application = ΓΚ (known)
(annualized basis)
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Effects of RCO = 2

 Spill frequency may change because of it 

 Presumably it will be reduced

 Probability distribution of spill volume 

may change because of it 

 Presumably less oil will be spilled, and 

expected spill volume will be reduced
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WITH this RCO applied:

 ERCO(TOT) = New expected annual total 
cost of all spills worldwide

 Presumably ERCO(TOT) < E(TOT)

 ERCO(TOT) can be computed same way as 
E(TOT)- more later
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Cost Benefit Assessment

 Define ΓE(TOT) = E(TOT) - ERCO(TOT)

 ΓE(TOT) = Expected benefit from RCO

 RCO is cost-effective globally if 

ΔΚ < ΔE(TOT)
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Comparison among RCOs

Among alternative RCOs for which

ΓΚ < ΓE(ΣΟΣ), pick the one that

achieves the highest positive difference

{ΓE(ΣΟΣ)-ΓΚ}

NOTE: NOT the one that achieves the

highest ratio ΓE(ΣΟΣ)/ΓΚ !
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Beware of ratio tests?

(in $billion/yr)

 Highest difference: RCO3

 Highest ratio: RCO1

 If RCO1 is chosen, $1 billion/yr less expected 

benefits
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Important note

 The stakeholders who will receive the expected benefits 
ΓE(ΣΟΣ) can be many.

 But they may not be the same with those who will incur 
cost ΓΚ to adopt RCO! 

 We do not deal with this issue here (distribution of costs 
and benefits), assuming that our black box is “society”. 

 But it is an issue that needs to be addressed, otherwise 
those who pay but do not receive benefits will react.
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Combining environmental and 

safety risk

 RCOs that reduce pollution risk may also 

improve safety, i.e. reduce the risk of 

fatalities.

 How can this be incorporated into the 

CBA?
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Currently in FSA

 Cost to Avert a Fatality (CAF)

 GCAF and NCAF
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GCAF

 If GCAF = ΓC/ΓR <  VHL, then RCO is 

cost-effective, otherwise not

ΓC: Cost of introducing RCO

ΓR: Expected reduction of fatalities

 Among alternatives that pass this test, 

choose the one with the minimum GCAF.

 VHL = $3million
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[NCAF

 If NCAF = (ΓC-ΓΒ)/ΓR <  VHL, then RCO 

is cost-effective, otherwise not.

ΓB: Benefit of introducing RCO

 Among alternatives that pass this test, 

choose the one with the minimum ΝCAF.]
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Note 1: CAF is another ratio test

 ΓC/ΓR <  VHL

 But can also be written as a difference

VHL* ΓR - ΓC > 0

(see MSC82/INF.3 on possible pitfalls on the use of ratio tests in CBA)
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Combining the criteria

 The specific RCO under consideration is cost-

effective globally if  its cost 

ΓΚ < ΓE(ΣΟΣ)+VHL*ΓR, otherwise it is not.

 Among alternative RCOs that pass this test, 

choose the one that achieves the highest 

positive difference 

{ΓE(ΣΟΣ) +VHL*ΓR –ΓΚ}.
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Note 2

 Unclear if or how this can be expressed as 

a ratio test

 Unclear why it should be expressed as a 

ratio test!
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Note 3 (NCAF)

 The specific RCO under consideration is cost-

effective globally if  its cost 

ΓΚ < ΓE(ΣΟΣ)+VHL*ΓR +ΓΒ, otherwise it is not.

 Among alternative RCOs that pass this test, 

choose the one that achieves the highest 

positive difference 

{ΓE(ΣΟΣ) +VHL*ΓR +ΓΒ –ΓΚ}.]
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Other environmental consequences

 These may include shipbuilding and ship 

recycling residues, ballast water, coatings, 

garbage, sewage, gas emissions, noise, 

radioactive and other hazardous materials, 

bio-fouling, chemicals, other dangerous 

cargoes, and others. 
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Approach can still be applied!

FOR A SPECIFIC CASE, DEFINE:

 E(ΣΟΣ) and ERCO(ΣΟΣ): Expected annual total 

costs associated with environmental 

consequences, before and after the application 

of a specific RCO (respectively). 

 For instance, one may contemplate a measure 

to mitigate SOx emissions, a measure to reduce 

recycling residues, and so on. 
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HOW TO COMPUTE E(TOT)

 SEE ANNEX A OF PAPER

 Assumes spills are generated according to a 

Poisson process of known frequency ι

 Assumes known spill volume distribution f(v)

 Assumes various other known probabilities and 

damage & cleanup cost functions (generally 

non-linear with spill volume)

 Accounts for different spill locations and oil types
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What an RCO may do

 It may reduce spill 
frequency to κ<ι

 It may change spill 
volume distribution 
from f(v) to g(v)

 both κ and g(v) 
known 
 use of probabilistic 

modelling, Bayesian 
analysis and/or the 
help of expert 
opinion 
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Special cases

 Special case κ=ι 

RCO concerns only measures to mitigate 

damage once pollution occurs

Many “ship-design” measures are in this 

category

 Total cost function assumed linear in spill 

volume v (or linear approximation is used)
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Then, criterion reduces to

δk / (ΓΔyear(v)/N) < B

 Numerator = per ship cost of implementing the 
RCO (on an annual basis) 

 Denominator = per ship reduction of expected 
total volume spilled in one year 

 B: a constant (function of input data)

 B ↔ CATS threshold!  (but computed differently)
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ΑΠΟΣΔΛΔ΢ΜΑ?


