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)&/5!,MM'(#,1M'!M)&#')&,!,/!()'/$-'%!*)!'/#,Z0&/9'%!&1!,!)&/5!,1,06/&/!F:&11'-<!=>>VGX!!
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()*M'//'/!&1!=>>=!Y&#9!1',)06!P>!&1M&%'1#/<!Z$#!9,/!/&1M'!Z''1!/#,Z0'!*1!,)*$1%!fOV!6',)06!

&1M&%'1#/X!

"#&00<!&#!&/!%&88&M$0#!#*!/(*#!,16!M0',)!#)'1%/X!I9'!`"J!Z'0&'H'/!#9&/!-,6!Z'!%$'!#*!/'H'),0!8,M#*)/2!

I9'!8&)/#!Z'&1+!#9,#!#9')'!&/!1*!%'H'0*(-'1#!*1!#9'!M*1#&1'1#,0!/9'08!)'0,#'%!#*!#9'!)'%$M#&*1!

,1%!&-()*H'-'1#!*8!Y*)5!()*M'//'/!#9,#!M,1!0',%!#*!8,00&1+!*ZC'M#/<!*)!&8!#9'!%'H'0*(-'1#!

-',1/!#9,#!*1'!#,5'/!-*)'!)&/5!&1!*('),#&*1/X!7)!&#!M*$0%!Z'!#9,#!&-()*H'-'1#!'88*)#/!,1%!#9'!

'88'M#!*8!#9&/!,)'!1*#!-',/$)'%X!J1*#9')!)',/*1!-,6!Z'!#9,#!#9'!)&/5!&1%&M,#*)/!,)'!1*#!

1*)-,0&d'%<!-',1&1+!#9,#!#9'6!,)'!1*#!*(#&-,0!8*)!#9'!($)(*/'!F`"J<!=>?>GX!

I9&/!6',)/!4LL`!)'(*)#!9,/!'/#,Z0&/9'%!#9'!,MM&%'1#!M,#'+*)&'/!8)*-!+'1')&M!e74JOM,#'+*)&'/!

F"'0C'0&%!'#!,0X<!=>??G6!"&^!+'1')&M!M,#'+*)&'/!Y')'!%'H'0*('%!#*!M*H')!&1&#&,#&1+!M,$/'/!*8!,00!

&1M&%'1#/2!

JX *4=G;0=9<!:4139:9>0?;!?3!B90<234!N!S'H&,#&*1/!M9,),M#')&d'%!Z6!F/0*YG!%'+),%,#&*1!*8!#9'!
/6/#'-!$1#&0!,!8,&0$)'!'H'1#$,006!*MM$)/X!J1!'^,-(0'!*8!#9&/!#6('!*8!%'H&,#&*1!&/!
M*))*/&*1X!!

eX R2D9;!9=>0I0>C!0;>3?:2=0;1!<9>4;>!G9S93:!N!S'H&,#&*1/!M9,),M#')&d'%!Z6!9$-,1!
(')8*)-,1M'!*8!,1!,M#&H&#6!#9,#!&1#)*%$M'/!,!9,d,)%!&1#*!#9'!/6/#'-!#9,#!,#!/*-'!0,#')!
(*&1#!&1!#&-'!M*$0%!M,$/'!,!8,&0$)'!&8!&#!&/!1*#!%'#'M#'%!!

RX R2D9;!9=>0I0>C!0DD4:09>4<C!>3011430;1!9;!0;=0:4;>!N!S'H&,#&*1/!M9,),M#')&d'%!Z6!
9$-,1!(')8*)-,1M'!*8!,1!,M#&H&#6!#9,#!&--'%&,#'06!M,$/'/!,1!&1M&%'1#X!g9,#!&/!/('M&,0!
&1!#9&/!M,/'!&/!#9,#!#9')'!,)'!1*!Z,))&')/!Z'#Y''1!#9'!%'H&,#&*1!,1%!#9'!,MM&%'1#,0!'H'1#<!
,0#9*$+9!#9')'!,)'!Z,))&')/!#*!()'H'1#!#9'!&1&#&,0!%'H&,#&*1!8)*-!9,(('1&1+X!

SX T;4UF4=>4:!:4I09>0?;@!B3?D!F<9;;4:!?F439>0?;!N!S'H&,#&*1/!Y9&M9!,)'!m&1#')1,0n!#*!
#9'!Y'00!*)!()*M'//!/6/#'-<!Y9'#9')!#9&/!&/!M,$/'%!Z6!#9'!()*%$M#&*1!80*Y!Z6!,!()*M'//!
*('),#*)!'))*)!&1!#9'/'!M,/'/<!&#!&/!#9'!*('),#&*1!*8!#9'!()*M'//!/6/#'-!&#/'08!#9,#!M,$/'/!
#9'!)'0',/'X!J1!'^,-(0'!*8!/$M9!,1!&1&#&,#&1+!'H'1#!Y*$0%!Z'!*H')()'//$)'!&1!,!Y'00!*)!&1!
,!#,15X!

QX '4@01;!N!S'H&,#&*1/!)'0,#'%!#*!'))*)/!&1!%'/&+1!#9,#!,)'!1*#!51*Y1<!,1%.*)!1*#!
-',1&1+8$0!*)!(*//&Z0'!#*!&1#)*%$M'!/('M&8&M!Z,))&')/!#*!()*#'M#!,+,&1/#X!!

BX -U>43;9<!4I4;>@!N!S'H&,#&*1/!M,$/'%!Z6!&-(,M#!8)*-!'^#')1,0!,M#&H&#&'/!*)!#9'!1,#$),0!
'1H&)*1-'1#X!'X+X!&-(,M#!8)*-!,!%)*(('%!0*,%!#9,#!&/!M,$/&1+!,!()*M'//!)'0',/'X!!

!



! ! "#$%!#&'#()*+"!,+'-.!

! =c! !

!

/01234!L657V!%W..!9;:!%W.+-!5OO575O8ON!9<<!=92@4!=9>41?304@!

I9'!&1M&%'1#/!,)'!M,#'+*)&/'%!Z,/'%!*1!&1&#&,#&1+!'H'1#X!I,5&1+!,!M0*/')!0**5!*1!#9'!/#,#&/#&M/!

8)*-!=>>=O=>?>!#9'!M,$/'/!8*)!&1M&%'1#/!&1!&1#')1,0!0&8#/!,1%!0*,%&1+!,1%!*88O0*,%&1+!,)'!-*/#06!

0,#'1#!9$-,1!'))*)!,1%!8)*-!'^#')1,0!'H'1#/X!I9'/'!-,5'!$(!8*)!VT!s!*8!,00!&1M&%'1#/X!!

I'M91&M,0!%'+),%,#&*1!*)!8,&0$)'!&/!#9'!#9&)%!0,)+'/#!M,$/'!Y&#9!??!s!*8!,00!&1M&%'1#/X!I9'!&1M&%'1#!

#6('/!&1!#9&/!M,#'+*)6!,)'!%'+),%,#&*1!*)!8,#&+$'!&1!#9'!-,#')&,0<!M*))*/&*1!%$'!#*!9,)/9!

'1H&)*1-'1#!*)!*H')0*,%!*8!'b$&(-'1#!*)!/#)$M#$)'!)'/$0#&1+!&1!/$%%'1!8),M#$)'X!!

S'/&+1!&/!#9'!M,$/'!*8!_!s!*8!,MM&%'1#/X!]1M&%'1#/!&1!#9&/!M,#'+*)6!,)'!')+*1*-&M/!*)!Y*)5(0,M'!

%'/&+1!#9,#!M*-(0&M,#'/!/,8'!'^'M$#&*1X!a,6*$#!&/!,1*#9')!M*1#)&Z$#*)!#*!#9&/!M,#'+*)6<!-',1&1+!

#9,#!Y*)5/(,M'!%'/&+1!M*-(0&M,#'/!/,8'!'^'M$#&*1!*8!Y*)5!#,/5/X!I9')'!M*$0%!Z'!&1M&%'1#/!%$'!

#*!'))*)!*)!Y',51'//'/!&1!%'/&+1!*)!-,08$1M#&*1!*8!'b$&(-'1#!#9,#!&/!%&88&M$0#!#*!51*Y!Z'8*)'!

'^'M$#&*1!*8!,1!,M#&H&#6.Y*)5!#,/5X!!

I9'!I9'/&/!#,5'/!,!M0*/')!0**5!,#!#9'!-,&1!M,$/'!M,#'+*)&'/!B<!'^#')1,0!'H'1#/!,1%!e<!9$-,1!

,M#&H&#6!&1#)*%$M&1+!0,#'1#!9,d,)%!8*)!Ahaa!,1%!Aha7Q!&1!8*)!Ahaa!,1%!Aha7Q!*1!#9'!8*00*Y&1+!

(,+'/X!

B)*-!M,#'+*)6!B!&1!8&+$)'!cX=Of!-*)'!#9,1!T>!s!*8!#9'!M,$/'/!,)'!8)*-!BP2!]-(,M#!8)*-!

9**5&1+.Z$-(&1+<!-,5&1+!#9&/!#9'!-*/#!&-(*)#,1#!8,M#*)!%$'!#*!'^#')1,0!'H'1#/X!i**5&1+!

/&#$,#&*1/!*8#'1!M,$/'!*H')0*,%!*1!0&8#&1+!'b$&(-'1#X!IY*!'^,-(0'/!8)*-!&1M&%'1#/!M,$/'%!Z6!

9**5&1+!.!Z$-(&1+!,)'!()'/'1#'%!Z'0*YX!i**5&1+2!mE0/%-2!*%1'%-2!#1!.!(%(+!JPOA2K@!1/#=!Q!HH!'#!

A: Technical 

degradation or 

failure 

11 % 

B: Human, latent 

30 % 

C: Human, 

immidiate 

2 % 
E: Design 

8 % 

F: External events 

49 % 



! ! "#$%!#&'#()*+"!,+'-.!

! =W! !

QRR@!',+!,#%&'%-2!.//.-2+=+-'!2#'!,##A+3!%-!&'/05'0/+!#-!QRR!5.0&%-2!',+!*%1'%-2!&'/.(!'#!1.%*@!

/+&0*'%-2!%-!.!RO=!3/#(>S!T0=(%-2U!VW-!5#--+5'%#-!$%',!.!*%1'!#1!&5.11#*3%-2!=.'+/%.*@!',+!'%(!#1!

',+!5/.-+!)##=!/.%*!#-!5/.-+!H!)0=(+3!%-'#!',+!).**!.//.-2+=+-'!#-!5/.-+!I@!5.0&%-2!',+!/.%*!'#!

1.**!3#$-!'#!$+.',+/!3+5AS!F"'0C'0&%!'#!,0X<!=>??G>!!

!

!

/01234!L657X!/J!-U>43;9<!4I4;>@!

I9'!*#9')!M,#'+*)&'/t!B?2!g,H'/!,1%!Y&1%<!B=2!3*H'-'1#!&1!80*,#&1+!8,M&0&#6<!,1%!Bc2!

:&Z),#&*1.()'//$)'!,)'!*106!)'/(*1/&Z0'!8*)!,!8'Y!(')M'1#!',M9X!I9&/!&/!&1#')('),#'%!,/!

,MM&%'1#/!#9,#!,)'!%$'!#*!Y,H'/!,1%!Y&1%<!-*H'-'1#!*)!H&Z),#&*1!*1!#9'&)!*Y1X!i*Y'H')<!

9,)/9!Y',#9')!M*1%&#&*1/!-,6!Z'!,!M*1#)&Z$#&1+!8,M#*)!#*!9**5&1+!*)!Z$-(&1+X!3*H'-'1#!&1!,!

H'//'0!*)!80*,#&1+!8,M&0&#6!*)!-,)+&1,0!Y',#9')!M*1%&#&*1/!M,1!0',%!#*!%&88&M$0#!*('),#&*1,0!

Y*)5&1+!M*1%&#&*1/!0',%&1+!#9'!M),1'!*('),#*)!#*!&1M&%'1#/!0&5'!Z$-(&1+!#9'!M,)+*!&1#*!*#9')!

M*1#,&1')/!*)!+'##&1+!9**5'%!*1!,!H'//'0X!!

I9'!9&+9!1$-Z')!*8!&1M&%'1#/!M,$/'%!Z6!9**5&1+.Z$-(&1+!%$)&1+!&1#')1,0!,1%!

0*,%&1+.$10*,%&1+!M),1'!*('),#&*1/!M,1!-*/#!0&5'06!Z'!8$)#9')!M,#'+*)&/'%!&1!/*-'!5&1%!*8!

Z)*,%!M,#'+*)6!*8!9$-,1!'))*)<!0&5'!Y)*1+!'^'M$#&*1!*8!*('),#&*1/<!0,M5!*8!M*1M'1#),#&*1!*)!

0,M5!*8!M*-('#'1M'!F"'0C'0&%!'#!,0X<!=>??G!F"M,1%(*Y')<!=>>WG!

F1: Waves and 

wind 

3 % 
F2: Movement 

in floating 

facility 

2 % 

F3: Impact from 

hooking/

bumping 

93 % 

F4: Vibration/

pressure 

2 % 



! ! "#$%!#&'#()*+"!,+'-.!

! =f! !

!

/01234!L657Y!ZJ!!R2D9;!9=>0I0>CN!0;>3?:2=0;1!<9>4;>!G9S93:!

]1!B&+$)'!cX=OV!&#!&/!/''1!#9,#!e=2!]1,%'b$,#'!/'M$)&1+!&/!#9'!-,&1!)',/*1!8*)!9$-,1!,M#&H&#6!

&1#)*%$M&1+!0,#'1#!9,d,)%/!Y&#9!cW!s!*8!,00!&1M&%'1#/X!J1!'^,-(0'!*8!&1M&%'1#!M,#'+*)&d'%!,/!e=<!

&/!+&H'1!Z'0*YX!mE0/%-2!*#.3%-2!#1!).5A*#.3!0&%-2!.!).&A+'@!.!*+<+/!1+**!#0'!)+1#/+!*.-3%-2>!XS!

F"'0C'0&%!'#!,0X<!=>??G!I9&/!&/!,!#6(&M,0!'^,-(0'!8*)!#9'!&1M&%'1#/!M,$/'%!Z6!&1,%'b$,#'!/'M$)&1+!,#!

,1!',)0&')!/#,+'X!I9'!0*,%!&1!#9'!Z,/5'#!/9*$0%!Z'!/'M$)'%!()*(')06!#*!'1/$)'!#9,#!&#!Y*1z#!8,00!

*$#!%$)&1+!M),1'!*('),#&*1/X!

eP2!7#9')!0,#'1#!'))*)!&1#)*%$M'%!%$)&1+!*('),#&*1!&/!#9'!/'M*1%!0,)+'/#!M*1#)&Z$#*)!#*!M,#'+*)6!

e<!Y&#9!P>!s!*8!,00!&1M&%'1#/X!I9&/!&/!8*00*Y'%!Z6!ec2!7#9')!0,#'1#!'))*)!&1#)*%$M'%!%$)&1+!

&1#')H'1#&*1<!'X+X!%$)&1+!&1/#,00,#&*1<!&1/('M#&*1<!-,&1#'1,1M'!*)!%&/-,1#0&1+!*8!'b$&(-'1#!

M*1#,&1&1+!?c!s<!,1%!e?2!3&/(0,M'%!*)!8*)+*##'1!'b$&(-'1#!.!-,#')&,0/!Y&#9!?>!s!*8!&1M&%'1#/X!!

"*-'!0&8#!,MM&%'1#/!9,H'!9,%!&1H'/#&+,#&*1/!(')8*)-'%!Z6!#9'!`"JX!I*!+'#!,!Z'##')!&-()'//&*1!*8!

#9'!/&#$,#&*1!#*%,6!,00!,MM&%'1#/.&1M&%'1#/!/&1M'!=>>W!9,/!Z''1!/#$%&'%X!I9'!M,/'/!M*1/&%')'%!

,)'!&1!J(('1%&^!J2!JMM&%'1#/!8)*-!=>>W!#&00!#*%,6X!"&-&0,)&#&'/!Y')'!8*$1%!Z'#Y''1!#9'!

,MM&%'1#/X!I9'/'!M*$0%!Z'!%&H&%'%!&1#*!9$-,1<!#'M91&M,0!,1%!*)+,1&/,#&*1,0!M,$/'/X

B1: Misplaced or 

forgotten 

equipment 

11 % 

B2: Inadequate 

securing 

45 % 

B3: Other latent 

hazard introduced 

through operation 

30 % 

B4: Other latent 

hazard introduced 

through 

intervention 

14 % 



! ! "#$%!#&'#()*+"!,+'-.!

! P>! !

i$-,12!

• ]1/$88&M&'1#!)&/5!&%'1#&8&M,#&*1!

• R*--$1&M,#&*1!

• g*)5!()*M'%$)'/!,1%!'^(0,1,#&*1/!

• `')/*11'0!$1%')!/$/('1%'%!0*,%!

• "$(')H&/&*1!,1%!&1/('M#&*1!*8!#9'!

/6/#'-!

• K1Y,1#'%!Z'9,H&*$)!

!

I'M91&M,02!

• I'M91&M,0!Y',51'//'/!

• a,M5!*8!-,&1#'1,1M'!

• B,&0$)'/!8)*-!M),1'!-,1$8,M#$)')!

• JZ/'1M'!*8!/,8'#6!8$1M#&*1!

• ]1/$88&M&'1#!%'/&+1!

• g',51'//!&1!#9'!M*1#)*0!/6/#'-!

!

!

7)+,1&/,#&*1,02!

• a,M5!*8!-,1,+'-'1#!,1%!8*00*YO$(!

• ]1/$88&M&'1#!51*Y0'%+'!*8!

()*M'%$)'/!

• ]1/$88&M&'1#!(0,11&1+!

• ]1/$88&M&'1#!%&/#)&Z$#&*1!*8!

)'/(*1/&Z&0&#6!,1%!M*--$1&M,#&*1!

0&1'/!

• ]1/$88&M&'1#!M*-(0&,1M'!*8!

M*1#)*00&1+!%*M$-'1#/!8*)!0&8#&1+!

*('),#&*1/!

• a,M5!*8!%,1+')!,1%!/,8'#6!

/('M&8&M,#&*1!

!

B)*-!#9'!,MM&%'1#!,1,06/&/!,1%!#9'!/#,#&/#&M!8)*-!#9'!4LL`!)'(*)#!8)*-!?TTcO=>?>!#9'!+)',#'/#!

#)&++')&1+!M,$/'/!8*$1%!M,1!Z'!/$--'%!$(!#*2!

• K1Y,1#'%!Z'9,H&*$)!!

• a,M5!*8!M*1/&%'),#&*1/!,1%!)'+,)%!#*!)&/5!!

• a,M5!*8!M*-()'9'1/&H'!,//'//-'1#/!,1%!8,M&0&#,#&*1!&1!#9'!(0,11&1+!,1%!'^'M$#&*1!*8!

0&8#&1+!*('),#&*1/!

• a,M5!*8!M*-(0&,1M'!Y&#9!()*M'%$)'/!

• ]1,%'b$,#'!-,&1#'1,1M'!

• I'M91&M,0!8,&0$)'!*)!Y',51'//!&1!M*-(*1'1#./6/#'-.M*1/#)$M#&*1!!

• g',51'//'/!&1!&1M&%'1#!,1,06/&/!,1%!0'//*1/!0',)1'%!

I9&/!&/!,0/*!M*1/&/#'1#!Y&#9!M*1M0$/&*1/!,Z*$#!#9'!M,$/,0!8,M#*)/!&1!)'(*)#'%!&1M&%'1#/!)'0,#'%!#*!

M),1'!0&8#!8)*-!#9'!`'#)*0'$-!",8'#6!J$#9*)&#6!)'H&'Y!*8!&1H'/#&+,#&*1!)'(*)#/!8)*-!&1M&%'1#/!&1!

%)&00&1+!*('),#&*1/!F`"J<!=>>_GX!

!



! ! "#$%!#&'#()*+"!,+'-.!

! P?! !

%"$ O0A2#.07$0+&-!'.062+2.0*!20!+E$!M.#+E!C$&!&06!=&#$0+*!C$&!

I9&/!8*00*Y&1+!/'M#&*1!&/!Z,/'%!*1!,!()'H&*$/06!Y)&##'1!)'(*)#!F4D/1'/!r!`)D/M9<!=>?>G!

"'H'),0!8,M#*)/!M)',#'!M9,00'1+'/!8*)!#9'!('#)*0'$-!&1%$/#)6!&1!#9'!e,)'1#/!"',X!71'!*8!#9'-!&/!

#9'!M*0%X!I9')'!,)'!0*Y')!#'-('),#$)'/!9')'!#9,1!#9'!&1%$/#)6!&/!$/'%!#*!8)*-!#9'!L*)#9!"',X!

7#9')!M9,00'1+'/!,)'!Y&1%/<!&M&1+<!(*0,)!0*Y/<!$1M')#,&1!Y',#9')!8*)'M,/#/<!0*1+!%&/#,1M'!#*!

&18),/#)$M#$)'<!,1%!-*1#9/!*8!%,)51'//X!R0&-,#'!%&88')'1M'/!,)'!,0/*!0,)+'!8)*-!#9'!/*$#9')1!

,1%!Y'/#')1!,)',/!#*!#9'!1*)#9!,1%!',/#')1!e,)'1#/!"',X!g9'1!-*)'!*8!#9'/'!8,M#*)/!,)'!

M*-Z&1'%!#9'6!()*H&%'!/&+1&8&M,1#!M9,00'1+'/!#*!Y*)5!*1!&1/#,00,#&*1/!&1!#9'!,)',!FI9'0-,<!

=>?>GX!

Q^(')&'1M'!9,/!/9*Y1!#9,#!#9'!Y',#9')!M*1%&#&*1/!

,)'!-*)'!/#,Z0'!#9)*$+9*$#!#9'!6',)!&1!#9'!e,)'1#/!

"',!#9,1!&1!#9'!L*)#9!"',X!I*%,6!#9')'!,)'!#9)''!

*M',1*+),(9&M!Z$*6/!&1!#9'!e,)'1#/!"',X!I9'6!

-',/$)'!-'#)*0*+&M,0!,1%!*M',1!/$)8,M'!(,),-'#')/!

/$M9!,/!,&)!,1%!/',!#'-('),#$)'/<!,&)!()'//$)'!,1%!

9$-&%&#6<!Y&1%!/(''%<!%&)'M#&*1/<!+$/#<!/',!M$))'1#!

/(''%!,1%!%&)'M#&*1<!Z$*6!(*/&#&*1!,1%!Z,##')6!/#,#$/X!
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• M9'!&'-,<$!34!*9'!&+,77!4733+!

• Q3$-*+)2*,3$!34!*9'!7,4*!*'*9'+!
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