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A Review of IMO’s Formal Safety Assessment and Goal-Based
Standard and a Proposition on Adopting These Two Aspects in
Taiwan
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Abstract

Modern maritime safety regulations must response the following requirements:
proactive, systematic, transparent, cost effective. To response these requirements,
there are two important aspects in international maritime society: Formal Safety
Assessment (FSA) and Goal-Based Standard (GBS). In this study we introduced the
progress of these two aspects within International Maritime Organization (IMO),

and then, we discussed the relationship within these two themes and introduced the
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common concept ‘risk’ in these two themes. Also we reviewed the researches and
regulations with respect to safety issues in Taiwan. Finally, we gave suggestions for

maritime safety management in Taiwan based on the concepts of these two themes.
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ftifinZe 2 SRR EAVEEMBRARUER A SRYGIETR B 1Y 1912 384 0V#ET
SRESCEE BRSSP AR A — B RaVE a2 AEY(SOLAS) 5L
1914 %€ - FERPRGANZ S AHRARV IR EA 42 3R > 140 © Load Lines Convention
(1966), MARPOL73/78 (1973&1978), SOLAS(1974), STCW(The International Convention
on Standards of Training, Certification and Watch keeping for Seafarers) (1978) - [&—[EI{ &
RORFHES |55 B PEAR A E A FERR ] -

1912 1914 1959 1966 1967 1969 1972 1974 1978 1978 1979 1988 1993 1999 2002 2003
[ — [BHPEE B R S R e S e
(REREREEERBHRES - BEORREREAY @S - = O A7 EREEA IMO SERAYRRE
BRI © AR

bR T EZHIGREIHIE - IMO BET — RV ERAVEST ~ e HERRAT - 22 -

AA. .. B 2002 F—RFELLEG e A Y 243 S R HEMRRAY S R Prestige
SEPAPEBESFANERITS » iR B AR EE(F » DRI T 5 [ 285642 €7 (World Wide Fund for
Nature) ~ %k & 1 4H 4% (Greenpeace International) ~ [B] f& 28 gy T A Jig% B2 (International
Transport Workers) ¢ 4H 4% it S BN S R 2 m M E IR A a2 EaIRAY) - 165
K R E R A SR RS4RI H EE IR ATR A © th—ZEfR &M 2R T IMO
G EIREE (€2 B @ (The Marine Environment Protection Committee, MEPC)JA 2003 4 12
Fifi8 MARPOL NEIEMBIEZE » DUINESE H AL HE hil B R ARG i -

(B LE R SRR TR M R S B « BIPR ARV IE IEAE A R R BRPR o e R SR 3]
He o MCHEE > Bt UETAR T BIRRS SCEA A - AR IR A R B
ENBE BRI AEN - B MM TUE R A dr - W - BRIEH CEHIRE R
FER > T2 HIHEE A BE U SKERR HURRET BRI > /R SRR HL A 2 R R
7% » Kontovas and Psaraftis (2009)58 Ry3RALAVEEE 2 REART S IU{EZEER ¢ Fafd
Y~ H RS ~ B ~ TP ERA G - MIERZE 25 G (DU T FSA)E B S

Wikipedia, Prestige (oil tanker), 2% 4dH : <<http://en.wikipedia.org/wiki/Prestige (oil_tanker)>>, 2|
HHEF 201147 H1 H -

P BEERE RIS AEESE A/58/65 Para.243.
Y BAERE A A E A/59/62 Para.172.
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Fr38ETE | O o

FSA 5 | B EEEFHSEE B4R E A 1988 4R Piper Alpha ZE81°» 12 J55LH FSA
T {E DA P BB 2 451 M ~ 240000 ~ T2 B0 S ERAVRR AL - S EEE L2 /F(MSC)
1F 1993 B [&/5E4H %R (IMO) 2 BB 7% & & (Maritime Safety Committee, MSC)ZE 62
JE st T FSA JER AR 2SR ZE © 15 1995 4F/VEE 65 i MSC &k I
FSA i kygrss A2 P B2 MM+ 1996 4E55 66 J& MSC &3t A — 18R I
FEAVHERE - Hh 2 — (82 FSA(GS/ NI Rk Gimt 28 2 81 A JH7T 22 (human element))
7 BYMREEIE S LAk FSA MEZ SR E bR T B > HANTEEEH —%& FSA
524848 (Guidelines)'” » FAE IMO A 1997 4R Hi— (BB R TS Z404E - b
PR FSA iy—E AN E B PIATTAE I 5 IMO & B EERf(Rosqvist and
Tuominen 2004) -

IMO i FSA HUFEEAISE T Ry S (#2088 - oAl -

&l sk B (Hazard Identification)

[EfEEE 4 (Risk Assessment)

JE i 7e ] 55 75 (Risk Control Options)

& Az 2 (Cost-Benefit Assessment)

AN THY R (Recommendations for Decision Making)
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(FTA) ~ EEBT(ETA).. %) » DR HATANERIEE " 5 b ERAISHE L AR
fEbg T BTl - R P = (E R - ol Ry AR ) T R AR R &

IMO, “Guidelines for formal safety assessment (FSA) for use in the IMO rule-making process”,
MSC/Circ.1023 MEPC/Circ.392, 2002..

¢ LG (RIS R R ALY 110 BLEAEHFERIE - #1167 ASET -

TOJEMR - T# R AD atubo - 4REZEARTAE(FSA) RHAERAIZE S P HIIER  PEINUE - 55 S8 1
H 1-15 > 2004 -

S A1 MSC LR MSC HIREIRI BRGNS - MSC xiylz 207 MSC 55 x & » % y JE 1308
H 5 2 (9S00 S8 IMO GElScihAgs | TR 24 S0 -

?  MSC 66/24, “REPORT OF THE MARITIME SAFETY COMMITTEE ON ITS SIXTY-SIXTH SESSION”,
1.6 i -
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HHEETZ | (As Low As Reasonably Practicable, ALARP ) ~ " B[ ZHXHY | =F# ; BJE
b7 ALARP HYRE S #0E IR ([E ) - FEHE T =P Bk nl i e SO R4 b A A
H 2 B B\ B2 i 1280 B D20 BRI B 20 B = 5t SR A J B P2 B T A T oA 3
S o AN 7E 2 —HY Cost of Averting a Fatality (CAF)a]JE/D—{EZE T AT s fVEEA 5 &%
1&—(E 2 BR AR R AT ([E 2 BR AT S A & A TR MR B SRS > DR Ry e 2 # AR
a2,

High Risk
Intolerable Not acceptable
Acceptable, if made AT ARP
Negligible (Broadly) Acceptable
Low Risk

i — b
(IMO, 2006, AMENDMENTS TO THE GUIDELINES FOR FORMAL SAFETY ASSESSMENT (FSA) FOR
USE IN THE IMO RULE-MAKING PROCESS")

IR EGRE ~ SEEE L e HE S L B IFE MR - FI%0 2002 4 MSC W&
b FH 2R 2 24 "International Collaborative (IC) FSA Study"#i1 H A #E{THY FSA B3¢
PG EIHES Eln T A EE AL (double side skin)fY45aR 5 7RI 2004 FFA5RE LAAHEIHY FSA 75
SEVEHIEEE > Al eSO MR L2 &S Rm o BT MSC HRR2RIRAE - BAH
TEE B AT A R - 45524F 2004 4= MSC £ 78 @& gyt - FiRAoafHIEK

IMO, “Guidelines for formal safety assessment (FSA) for use in the IMO rule-making process”,
MSC/Circ.1023 MEPC/Circ.392, 2002.

vOERT

IMO, “Amendments to the guidelines for formal safety assessment (FSA) for use in the IMO rule-making
process”, MSC-MEPC.2/Circ.5, 2006, p6.
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" - S (EE BB FSA Zigpk (BRI | JBRBORIA H MRS i zer -

2002 F IMO A\ffi FSA RYIEZE4H4E ‘GUIDELINES FOR FORMAL SAFETY
ASSESSMENT (FSA) FOR USE IN THE IMO RULE-MAKING PROCESS’ » H% A &
2004 FEHYEEREL S - MSC A 2005 FE35 17 FSA HYE 2/ » [EIFE5ERE FSA F5 24048
HHEETHZE - (&% FSA fEREEEhEE LT, - HZE FSA RAFHETESE MSC
Ay Erait H—(E5T5m7H H (agenda item) - [f] 2010~2011 /Y IMO 5 20T /7 ZE(High
Level Action Plan)fJ55 12.1.1 {525 BELL FSA #ERfiTEEE ' B R, FSA & IMO
HEEEA S TTE -

— - BEZEEE£E(Goal-Based Standards)

F 2 5] {2248 (Goal-Based Standard » DL & £y GBS)AIFA 2003 £ HFR A IMO > H
P4 FE RIS HEAE MSC 3222 IMO Strategic Plan - New Build Standards’'” » 3% {5304 hzk
i IMO JERZ I EHERIVAE - AN EEEH i i Frvates - Mgz @i —
ENRS MG 2 T LB A B pYREE | 2R IMO AR E Y FE 2 (TR AR
B TR ) BREERL TN AR atsz B AR T anfar , BEEERK -

S B ~ Z5hE ~ ERPR ERfL s H (International Association of Classification Societies Itd.,
IACS) 7 2004 £E3E—F (i MSC $22" » % GBS #9ff-& 5 Baa(t > HATk IMO A~
GBS 19 5 {lEPE g (tiers) ([ =) B2 E R AT » 70l -

TierI.  HAE (Goal)

Tier II. IfjgEFE>K (Functional Requirements)

Tier 1. Eusg & AYZERI (Verification Compliance Criteria)

Kontovas and Psaraftis, “Formal Safety Assessment: A Critical Review”, Marine Technology and Sname
News, Vol 46, 2009, pp.45-59,..

® IMO %5 26 J& Resolution A.1012, ‘HIGH-LEVEL ACTION PLAN OF THE ORGANIZATION AND
PRIORITIES FOR THE 2010-2011 BIENNIUM’.

7" MSC 77/2/5, “IMO Strategic Plan - New build standards”, Submitted by Bahamas and Greece.

8 MSC 78/6/2, “GOAL-BASED NEW SHIP CONSTRUCTION STANDARDS”, Submitted by Bahamas,
Greece and IACS.
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Tier IV. & FI#R A B EAECER R A2 P A4 48 (Technical Procedures and Guidelines,
Classification Rules and Industry Standards)

Tier V. SHEHANEDS « B  4E56 - JI4E - A BECEIET - 4  SE RIS
(Codes of Practice and Safety and Quality Systems for Shipbuilding, Ship

Operation, Maintenance, Training, Manning, etc.)

TERI —
Goal Based Safety
Objectives

FrErO0D

L J
TIER IT
Goal Based Functional
Requirements

omwepn
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(Goal Based Venfication of
Compliance Criteria
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Technical Procedures and Guidelines. Classification
Rules and Industry Standards —
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wo DD ZE-Hu
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L
TERV
Codes of Practice and Safety and Quality Systems
for Shipbuilding, Ship Operation, Maintenance, —
Tramning. Manning, etc.

= EARE m e B 4R 2R i
(BRFE © MSC 78/6/2)

GBS (R Ry Ay S E i B TR s ST E R M A R
15 H K e 2 HARPT R M DIRE oK - SR T ERT & UIREfR K avERsa 2B Al - i 1%
A P g U R 7 S A St e At il 4T « e P A ) T T B P g Y AR S
72 N A {18 P g A 3% SR R i LR AV A 2R BlfE g —rY BARE S © BT FEIR
(design life) ~ IRIE (% (environmental conditions) ~ &5 274 (structural safety) ~ &5 A]

¥ GBS —Blfa A SHAHAELE - (AEEITET RN GBS RS H A 2 4 s
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J% M (structural accessibility) ~ 72 4#5H/E (quality of construction)ZE FHIH o (25 _[& /& RIEt
HIEE—0YSTH HARR N IhRERR oK » s « SHasidm] AV ERE  HE R ER T
AEH! J77A(means of access)HYDNREFR K * | R(EALERVAEHEE 25408 ~ AiEE e &R
EMIE TARRVHEST - FEHEOR o] DA e ey T FUE N 45RS » [RIE AL 7 A L 7 =R ARG
A T, 20 -

AR AN AR IS SCE AR IS A ADHY H ARRCEH S of 2B N B AL REAY A
EHFREREATT AT ERAVAIEIEL AT Bl FEES - AR Afa e - EEt N
FHENGAMERAVYNET - /R8s S AL AR " HEE > NELEALR - ArRER
fitt B S B O e BTl - R AT RE A B EAR AR 22 PR TS 2 EA HY R
O o HAERE R BRI R AL FORE H AR E A A R CGE T (R B 2 e AH R Y
N o EVE BEAERECRZ B ARV SR (e T - HARE mEAEE A — (I R4 b
& T ey EIR ) B TR, KGRE - DIHE AL HEREIEER M
QCH sty ~ BT VBRI B EET » (EiTEni 2 HARAY T A\ OrFr Rl - theg
BhHH R A B B R B B T VARV O A SR A R T A E AR H AR i H
B IE(EIALRA R S B e B o] DU (BAE - A 2R EEA SR AR -

BEBEEEFE " HEE ) R g R Al RE A R SRE A o B DUERA
EFE E /Y 17 A (prescriptive approach) » FR{THY— & VE » HEEHERENZ 2 HE
SERY  HUERZ HAER AR IARER A A BIFE ALY - 2010 FE78261Y SOLAS ZIEZ > BiE
1EJR SOLAS {3 Hr it H AR RO 2 (E RS M 25 S O RE &Y ~ FRAURY AR,
fliNgs » REtE(E DA R 2R " B ) FEROEHESY - B B FEAl A E
HIAEEY ~ REAVEREI T BN R EIRER T - BEEE WA DI —E% /KT A
(safety level approach) » 7£ 2006 55 81 i MSC HYETEm T » [EE(CFE IR K22 /KE T
RGBT —E 2B aRES  BE T AC R M E S F T N AR AR B
RELEF - BITHYIZH IMO GV 2 S R E BINEEEN - MEs] R4 e et
TEMNANED - TR PIN S B A B AT DRI 22 (B EIEAZ /AT R AT -
DAZ 47K By BIRRIRORIN R A T RTAENRVARE » A R R E & 22 2K
A MR N B RS IR S e TR 4 v DUZ BRI Z2 /K AR BT A] » A AT R EY
HIT= -

2 MSC 78/6/2, “GOAL-BASED NEW SHIP CONSTRUCTION STANDARDS”, Submitted by The
Bahamas, Greece and IACS , P4 I1-6.

2l MSC 81/6/2, “GOAL-BASED NEW SHIP CONSTRUCTION STANDARDS - Safety level approach”,
Submitted by Denmark, Germany, Norway and Sweden.
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2006 ££ MSC 5; 81 el & ek st BRI A TR am > HAR - PITHY S LTk -
H—RLIRAR AR e him i p e Blm PR AMEfS € J77AHY GBS © HZ D%
KA T Ry R B A B TR ELA A E ALY GBS™ -

SHHER B (SRR IR S 1B 734 GBS £ 2010 SIS EEARE - £ MSC A
Zz 5 & (expanded Committee)* » 15 SOLAS Z4VEHY 106 {EFmE1E " B SimElh
HmAV[ER P H AR E ) S | (International Goal-based Ship Construction Standards for
Bulk Carriers and Oil Tankers) » S24MN1¥%f SOLAS 1974 fUEs T35 m18 - £ GBS
CEAH R —Eaam R eI MR B ABBEN—E7 T -

GBS HJ—REFS EARAEEZEAT 2010 4F 12 Ry d® » B2 HE GBS %
AU IR S T A B R ek E » B —ERE A EAfsEghsE - Bn
GBS 4% B I AAHES Bl R e 27K - IMO H iR DU TE G ey 7 = 3 o

= TIERIZesh ) B8 T BEE R | BB G

H{¢ Piper Alpha FEEIZE41% » FEEFREH T HINBEES L 2 ERVEDE > 1992 4
Offshore Installations (Safety Case) Regulations (SCR 1992)fVEZE#EFEH - AHY 1993 4 5
AR 11 B 57 BT S s s R A 1B s it AR XY - S (EH =R E VB F
st R A BEIIR LAY 22 2 ZE i (safety case)s E T /A A& HIAMSH » 1T HAE & (s Z< (HY [F]HF
VR E B (GBS E—[&)g) - I HFER IEFEIHZ B &4 2 (GBS 5 =[&)g) - 1t
LR S EEBBUN I - B T B EEHME IV EIL SGE > R CE A
B EERIER(FSA E—8F) - Baatd(FSA 5 205 % P ER(Wang, 2006) - {E & {E#R
ERMFAEEE T GBS 1 FSA VA% » N EE R HE S8BT - B
F/ A & el B eSS B AR AR S » HE TS A R A LAY R B 1L K - 1T IMO
i GBS 7EFpk AL EPE B H A TS B A A R ARy T > AR R R = A -
GBS 1y 5 {El/@4kHIME 8L FSA TE07E IMO #—EERET AN E 7t 2004 4 » S5 B
H FSA S EERRL nfE s it e SaRie @ - 78 FSA AR\ b fEhlEErE
(Risk Control Options, RCO)RHEERF » FJLATE GBS V(2 S " FERZFERAY E b
T2 Ry EE - 5% GBS B FSA HEAE IMO #i—HEfe K -

TACS J7 2006 445 81 f@ MSC &t - s » I (B 2 E 2o 2 spny sz ™
IACS HJeFEH W E 7 A0 E AEEGER—) - KRS WIE AR LMLl » AEE

22 MSC 82/24, “REPORT OF THE MARITIME SAFETY COMMITTEE ON ITS EIGHTY-SECOND
SESSION™, £ 5.1 B -

2 MSC 87/5, “Generic guidelines for developing goal-based standards”.
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S R B W T AR A BN [E] PR A - W B HVAEDURTERS « ERasEfs b - RF
B A AHER - 10 DUKEHZE f Tl > F DR B2 2V E AR o (HERTE TN R
1T HEATARED FSA & —(ERMEMNR T BiVE H 2 —EE TS o HE(ALARP)
YR58 IE(RCO) » 1 GBS By HIYAIEHIE B A AR -

TACS #E—3542 - B RIE T A R e G 3 — e ST 5 40 FSA HYEE—S B 15
e oo LR e ey b Gk GBS s — PR ey A BT B oa % fE b
FSA (95 BRI AR - SR FZRHERY GBS 15— &8 H IR S AR Y
Ty 0 =B A R RS 2 BRI R BT LU GBS 85 S EITNEE TR o EIAEFEER
%Df@HEU%ﬁT%I B IMO 224 el AesE™ » iE B2 4K 4G GBS Bl FSA HghfE—
o HASE IMO SRR RSk - Hh Ayt « Brasth @B A & B TE S
(B —27 4 /K3 [ 22 KEER T 8T FSA (N—(ES8 » Im e e Kk
[ FSA th ALARP /s MiEERZ | Bl T AZ208 | A9E IR A4 (B PY) - ki
O A S ) JE e 22 B T o

#F — IACS %I[#2 FSA Bl GBS & &5

Formal Safety Assessment Goal-Based Standard
Structured Repeatable State that shall be Clear
Systematic Well documented achieved Demonstrable

Comprehensive Defensible No method on how to Long standing
Objective Reliable achieve Adaptable
Rational Robust Open for innovation Independent of
Auditable Ensure against technology
sub-standard

FORACHK © MSC 86/6/6 » AWFEE TR

* MSC 81/6/6, “GOAL-BASED NEW SHIP CONSTRUCTION STANDARDS - Linkage between FSA and
GBS”, Submitted by IACS.

» MSC 81/6/8, “The safety level approach - introducing the safety knob to control maritime safety”,

Submitted by Denmark and Germany.
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100
90 110

intolerable
| | B

F 0,001 =

0,0001
Safety level e =
0,00001 [ [
negligible EEARH ~

0,000001 T [
1 10 100 1000

CAF-value

Y e e
(R B4 « 2 TR - U5 FIB @RI BRI | 2R
JE © MSC 81/6/8%)

Fied 4 > IR B SIS LRV E R R bR =2 2] T SRR
BRI Ry NPIFFEZIRREY - P I v 20 4 R FE B R i P2 I O R e — B R T A Ak
& o # GBS GlE LU E 2 /KA R fde - Al FSA (Y5 DERAVE R S5 (/2 GBS
EZEERACR - B5E T EERITAREINZ 2/K% - fln GBS BUERYIIEE HEEE A nl 2
fk L B ARRE e 2 /KRS -

NIEEE S L FSA B ERetEE T > FEIIFHE GBS I SR 2 e /KAETTANRH i -
1T GBS BRI E B2 e/ KAE R T 7AATHY IR IA - 228N FSA oReEE
GBS R DASRZ /KB TTARITH R ST EER - $15f FSA {7 EAHYINEE > FeffaT1E FSA &
Z/NHEAE 2010 ST —LE FSA BUBTFEHE TRTAL - DA3dE FSA E{F LAYRABEAYE S
& FEEEUR o H5UNHSHE FSA METHBRE AR RETE AV R B R 2L
B Ry DL T e

1. {RZ FSA AT ARSE & FSA Qi Bl 0 [RIAZK B itk = e BV R HE T -

% MSC 81/6/8, “The safety level approach - introducing the safety knob to control maritime safety”.

7 FLRED - MU FSA AEZE FRUMRAE M 2 B HIRSE. ISR IR RS BRI T it
2009

0 DUFZHEE MSC 87/18 » JFSUR 57 0 BUAUI S TERE IR - AR R Ry 6 B -
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2. AR FSA B —EHAIFIE S (proactive) /574 » FSA WHFEA A DU B 5L
HVEDRL > T ERZAS R T R S 5 B R o 4L R & b S e

3. BEIFEE FSA BIRATEDRIE 5985 » LRIV IR R AR A
ST - B B RS BRI AR A AR T AR L
e -

4. FSA F—(EPERZ iaharuskn (HAZID)Fra5! i ARAVE R a2 AR5 4 HY -
AIEEAERE SR HE S 2 E bz (S ET - (2 FSA AYNTIEalE wih = A % Ebs
FRRL > Sy R R A I D) TR Y -

5. FSA ERIHVERIEALITHE BB 2 - BRI E SR « [RNRER
Rk AER BT E RS EAT > BAIRY FSA BRI - F7 %
B (EEWE - S5 BENSESERE -

6. FREbENE S AIE MY TREL | R (Near Miss Data) 55 ZE 48721 47
N

SreAREN R B IR B EHRHE R MU B SRR « A 2400
BT ~ FTE ARG EOK Z B i - T ez S by E bR - g FSA B
GBS P/ 5e iy —IH{LAS

2 ~ BNSMIFEAR

42 FSA LS HEAP FYFEEF RI(IMO 2002) » —flE FSA AYRHIT EIIX % B & 24 il
B ¢ ERERHERT - e ERREE M - SRR  AEEESR - Kt —{E FSA
WFEA R —(EEE A IIZEETES - FSA HUMISTEEME & » B5epk—(E5E BT h 2
¥ FREFEMIRE ZHYEE - Kontovas and Psaraftis (2009)5t &2 » A HB57HY FSA #5T
R R #ERE AR » s pk s B e EAYRTRE - iSRRI E R R - (541 2002 ¢
IC HES EHRAVIHZEEAER T 2.5 48 1 H HAH5eaE R ik B R A IR e ) SR s (E e

[RIF5_E B FSA ARRBHEIRTFEAZ A] 3 By AT 5808

¥ e DEA R ARSI N T 4 P EE: o B12% ¢ IMO, “Guidance on near-miss
reporting”, MSC-MEPC.7/Circ.7, 2008. , Section 2 ‘Defining near-miss’.
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