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Risk—Based Design for Ships and Offshore Installations
Daejun Chang"
Hyundai Industrial Research Institute, Hyundai Heavy Industries”
Abstract

This paper describes introductory remarks on risk management and risk-based design for
ships and offshore installations with potential hazards. Clients' requirements on safety and
performance was related to the risk management and risk-based design. A general
procedure for risk-based design was also suggested with each step explained in detail.
Various risk-based design apprcaches were emphasized with their needs and
methodological characteristics taken into account. Related rules, standards, and regulations
were summarized. The last part included recommendations for Korean ship building
industries about the risk management and risk—based design.
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Table 1 Construction and operation HSE
items: from the view point of ship builders
(O: required to be performed)

Category Construction | Operation (Report)

Fire & Explosion ¢} O (FERA)

Falling from Heiéhts O (Occupational Risk)
Dropped Object O (Dropped Object Study)
Traffic Accident X

Ship Collision O (Ship Collision Study)

O (Helicopter Risk Analysis)

Helicopter Collision

O OO0 O X X OOoOo

Emergency Response O (EER)
Equipment Maintenance O (RBIL, RCM)
Subcontractor’ X
Environment Impact O (EIA)
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Table 2 An example of HSE management
goals
Category Index Acce.pta'nce
Criteria
Personnel Average
Risk Individual Risk 0.001/year
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Fig. 1 Procedure of risk-based design
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SIL PFD
Lower bound Upper bound
4 107 107
3 107 107
2 107 0%
1 107° 107

@23 =290l2 A
2ol LIS, Sol 4R=SS M8 o 6
SHISOl e X=2l RIS JHKID UC Ol

oF
[

= SHAME E=1 22018 HEHSE &H
£ CtoiCh

C290l= QRAE i ZHIN MS2=E =2/
HECIFUCM, d8 Y oY £Hl2) /AEEIIEHe
H 20HA Hd&EFQl AXIE XXstl UCH
NPDIt 291012 & D222 A ol &H| ot
HE 2T 0 J1Z0A 1 e
Z(NPD 1990)2 LIS 22 &Ss S#ol:
&G ACH



124

-Safety & Emergency Preparedness
‘Work Environment

‘Internal Control

-Safety Zones

‘Risk Analysis

Ol Ol=0l L= Faa 720 O

A T
(NPD 1993)& 0] &1t LS 2015tk

i
0x

Y22 QRAE FIE ZUBHAXICH 198801
20 Piper Alpha Platform AtDRE 248t
Cullen 22 A(Cullen 1990)01l 2laf otM =00}
Hitdoz 2. =24 22 HOoIMS0I
HSEO CHoll JHE DICHZ 2 OIRS 2101 QALK

H=2 o OHME Heath & Safety

Commission(HSC) ~&&ok=0l, HSC &SIl
Health & Safety Executive(HSE)2t= J12H0! of
2 HHIE2 G10F ZAF ¥ oM 2P HRE £
SiBICH H=ol GHR AHl 2E RHE Piper
Alpha Platform AtDZ2 Qlg 2 M&tg Uy=n,
HE 2 SA2 46l 2 3AS0l Safety Case
HIEoloF etlt= &OIC

fu

Safety Case2 23 At&lE2 2 JH- LiZsHH
Ct2ot ZCHHSE 1992).

‘Health & Safety at Work etc 1974& HIE

st TIE AME QUESICH

=2 A0 ol 2= 2210] I EACH
HETE0l HOIZIYUD 0| ALRAP 2E

A =Aa3EACH

FIEBCEo Ot L Mo S840 HEE
HAMASETHIHQRAIE SllA 200t
CH

o o

5.5 HSE ZYAIAE

KA 229 odf JI20iM= LIEUiE Cradkst
OIM-HHAAANAEE ol |0 HMEHAEY
Ol CHBF E=(Standard), #2(Specification) £=
K& (Guide)2 Y & 822 LIsXICH

1) QIZD|20ILE 2RI|20! Rt H XA

A

A2 2 SHeLHS /FTOIEN Dls

-BS (British Standard) 8800
‘OHSAS (Occupational Health & Safety
Assessment Series) 18000

‘OHSMS (Occupational Health & Safety
Management System) 18000

2) AFZEOILE 3IADE IHIXSZ sl
SIAIS NFE HEEAHAY EFOIU

e
=

\J

4 J

2ENCOZ 22 YT NEAAS BF0IL
A2 U X0 siEdle ASII20ILE 23
J120A st #H0ICH

OHSAS 180002 =&s (WeES otE-=HH
AL AA2 REFHRA(British Standard
Institute, BSI)2l BS 88002 JI=222!Z2 56D
QUCH BS 880001 LtMEAHIIAIAEC JI=0|
OIM-BHBHAIARN LA HEAIME
EZHEAA(SO 9000's) 1 SAAAR
4SO 14000's)2) J1=2B20| AREFAA
BS 57503t BS 775001 HIE#E 1 JWEZRUDI
CHE2O0ICH.

N
$Q »Y
fr no

0

FE-gs ORN-SH-APHE-I|
HHAANA SSH2Z XBH0F BT
Hel ONE F &F
NE0IH, ols2 MA
2 278 OIES H
SO0ILE =32 galxel
SOl EH AR CH
Al -0l CH DRIPEX
FHH0| M 2e JA0F UM LA
SE0lcks JIXIg Xgcle gEez
Ol =Lk =« S0 2 CHH0ICH ¢t
S 'S0 AX 9I| 4

0L et FF el D=l
= 2R Y0t =12 AXE RAl6Ho

= M
=

gl

A

o
2O

ne
o £ 1z ng

o o
=]

k) K
kS

e

JM

ro

4

i

0x
oz HgLOENA®2 R

M o
=)
>
0z I
=)

Q
[Pl

r
to
Ho X

o M
e i
&0

Nl

o o
rx
a
[
C
%

L

Al

(]

[~

1¥

0

4]

]

(0
10 iy &2 Job
n ool
o =

O

mﬂ:

etxdsts SE8=2%8 2005¢ 6€

it



024
2
M

!
M
z
iz
x
10

24 JIESS HLSHH XA
. FIEDIREE 2
=20/ A2 20| 23N AN,
20| 2N < HE0h 8 T
ofle HFS2 2= WXILIHS AL
. =L RE ZAHS SHOA

& BERY KA F9 ot
U AN -

o MU oo
4
(%
ol

X o
o
[

4t

10 X kJ |0 40
1
o 12
FO
T
J

L 1o [T @ o o
do
o
oo

2
Sl
o &
=
mr
o

I
K

2

v

t!l-j'E

€0

\
L]
=
S
0z
~
A
=)
=2
e
=

w I 4
P
i
-
B
%
)
e
Y
>
]

o i 1%

to
_'
2 2 lo |
ul]
0 ol
mr
0x
[S)
o
$ 4

o o 4> xo ot n

MRy 3o N
._\:
o
02
ol
ey &

ANAEL GIXILIHE 2+43H0F SHCH
Jl=el Jt&E 2 =& =0 &Lt
=0l ZEUe= EOILHL &F 20K
& AXLIHE2 R AAHIS
ot NGl SAIZ6h0t dl=A}
MOl AIOIR €' J|m2 JHE YKL
OICH AIAE AXILIHEOl HISBHA
SHAlE LHB(Critical Mass) Ol&e)
XIZIOf0F BT ‘A4 FHOER2 X

X

YPZ olg) XD S 2

A
=
Xe
[x

- =
I |>
g

=

>

M oge 0d [

=
x
=

et &l

yre 2 ™
un oo 2
S
10

§O e
o B J¥ 0x an

oo
=
ok
!
0o

ind

1 242 I =d A FIIN Y =2

Z 0I0{& Z0ICk

7. 2

e

Special Issue of SNAK, June 2005

—_
N
(8]

e R
0l E0k
180 =70t
o] HANLIZ
OIS OO =

1
= 0
o (0x
[
=
<]
1%
o
1>
0%
I
> 0%
|J
o
kJ
0B

@@né
= =
mﬂ%gg

U‘|0ﬁ

x
40

]

H

J

re

nz

x
(T
or

0
N
10

HU

ne

[
&

R

o D&
=Rl
20

X, BExxon Mobi
olZolaxt &

101y

230171
ArE01]
=0t HEHGHH M5t
CEQQ! Lee RaymondJt
Ch.

“As managers and leaders of a major
company, it is our moral obligation to ensure
the safety of our workers. Why do we have
moral obligation? To make sure that mothers
and fathers return home safely to their
children."
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ALARP : As Low As Reasonably

Practicable
EER Escape, Evacuation and Rescue
EIA © Environmental Impact Analysis
ETA . Event Tree Analysis

FERA . Fire and Explosion Risk Analysis
FMEA . Failure Mode & Effect Analysis
FPSO : Floating, Production, Storage and

Offloading
FSA : Formal Safety Assessment
FTA . Fault Tree Analysis

HAZID : Hazard |dentification

HAZOP : Hazard & Operability Study

HSC © Health & Safety Commission

HSE . Health, Safety and Environment

HSE : Health & Safety Executive

IACS : International Association of
Classification Societies

IEC . International Electrotechnical
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Commission

IMO ¢ International Maritime Organization
LNG . Liguefied Natural Gas
MSC : Maritime Safety Committee
NPD : Norwegian Petroleum Directorate
PFD : Probability of Failure on Demand
QRA : Quantitative Risk Assessment
RBI . Risk-Based Inspection
RCM . Reliability—Centered Maintenance
SIL . Safety Integrity Level
TR . Temporary Refuge
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