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no. of filling
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Cold Catastrophic failure of Road Tanker (ExxonMobil Petrol cum LPG Filling Station)
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Partial failure of Road Tanker (ExxonMobil Petrol cum LPG Filling Station)
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Guillotine failure of Inlet Pipeline (ExxonMobil Petrol cum LPG Filling Station)
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Partial failure of Inlet Pipeline (ExxonMobil Petrol cum LPG Filling Station)
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Partial failure of the Liquid Supply Pipeline to the Dispenser (ExxonMobil Petrol cum LPG Filling Station)
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Failure of the Dispenser (ExxonMobil Petrol cum LPG Filling Station)
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Guillotine failure of Flexible Hose during Unloading to the LPG vessel (ExxonMobil Petrol cum LPG Filling
Station)
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Partial failure of Flexible Hose during Unloading to the LPG vessel (ExxonMobil Petrol cum LPG Filling Station)
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Guillotine failure of Flexible Hose during Filling to the LPG Vehicle (ExxonMobil Petrol cum LPG Filling
Station)
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spontaneous failure fraction of time for external hazard fraction of time for road tanker during no. of filling vehicle impact energy to
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Cold Catastrophic failure of Petrol Road Tanker (ExxonMobil Petrol cum LPG Filling Station)
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Partial failure of Petrol Road Tanker (ExxonMobil Petrol cum LPG Filling Station)
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Cold Catastrophic Failure of LPG Vessel (Sinopec Petrol cum LPG Filling Station)
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Cold Catastrophic failure of Road Tanker (Sinopec Petrol cum LPG Filling Station)
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Partial failure of Road Tanker (Sinopec Petrol cum LPG Filling Station)
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per cperation
1.50E-04
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problem in the
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failure of ESD
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| 0.013
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EZD system )
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o
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per year cause guillotine failure routine check pricr
of the inlet pipeline to unlocading
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Guillotine failure of Inlet Pipeline (Sinopec Petrol cum LPG Filling Station)
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ESD system per f3ilure of £3D ESD system per system per
dermand system per demand demand demand
0.1 1.00E-04 0.1 1.00E-D4
ESD system ESD system .
. ! non-refum valve ! tanker EFV failure
ineffective per p neffective per _
dermand failure per demand demand per demand
1.00E-01 0.013 1.00E-01 1
| I
J ]
- M
mad tanker mpact | oo . failure to solate failure to isolate
per operation 0. of filling per year I from the vessel from the tanker
1_50E-04 611 | | 1.30E-03 I 1.00E-01
w, J
— - _
e
Probabdity of sufficient
road tanker impact tanker impact energy to failure 1!:'-|red:f3,rﬂ1e :
per year cause partial faikmre of the probiem | the routne failure to Sokate
nlet ppsiine check prior to unloading
9_1vED2 0.02 0.01 | 1.01E-01
L_j partial failure per | length of inlet pipework *auinrl g" time for faikre o sokate
= mesber per year meber filing
A 30E-08 5 13801 1.01E-01
J
road tanker mpact ' _
failure per year partial falure per yean
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leak of liquid filing to
wessel per year
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Partial failure of Inlet Pipeline (Sinopec Petrol cum LPG Filling Station)
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failure to activate ESD
system per demand

failure of ESD system
per demand

0.1

1.00E-04

]

spontaneous failure

length of pipework

vessel EFV failure per

ESD system ineffective

frequency for

failure rate for

’

failure to activate ESD
system per demand

failure of ESD I
system per demand

0.1 |

TO00E04 |

per meter per year meter demand per demand earthquake per year earthquake part|a| failure per |eng‘h Df plpework VESSE| EFV failure ESD SYStem
== = 20 (U= LO0E D0 201 meter per year meter per demand ineffective per demand
Ej [j 3.30E-06 [ 25 1 | 1.00E-01 |
spontaneous failure failure in earthgquake
per year per year
3.25E-07 1.00E-07
Ej partial failure of liquid
supply line to
guillotine failure of dispenser per year
liquid supply line to
dispenser per year 8.26E-06
4 25E-07
((J) ANDgate [] oRrgate U AND gate E] OR gate

Guillotine failure of the Liquid Supply Pipeline to the Dispenser (Sinopec Petrol cum LPG Filling Station)
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failure to activate
ESD system per failure odeSD s:;stem
demand per deman
0.1 1.00E-04
. Probability of sufficient failure of ESD system
spontaneous failure ESD system o . y
no. of vessel EFV failure wvehicle impactto | no. of vehicle visits per | vehicle impact energy |vessel EFV failure| per demand upon
per dispenser per . ineffective per ! . -
ear dispensers per demand demand dispenser per visit to cause dispenser per demand rupture of the shear
v damage provision
7.90E-05 2 0.13 1.00E-01 1.50E-04 0.1 0.13 1.00E-D4
failure by vehicle
spontaneous failure impact to dispenser|
perysar per year
2.06E-06 343E05
failure of dispenser
per year
363E-05
U AND gate U OR gate

Failure of the Dispenser (Sinopec Petrol cum LPG Filling Station)

falure fo actwate

failure to activate

ESD system per failure c ESD ESD system per failure of ESD system
demand system per demand demand per demand
0.1 1.00E-04 0.1 1.00E-04
ESD double-check file I ESD
hose disconnecton failure to rectify the hose miscormection | failure to rectify the tanker drive away per| breakaway coupling =L systzm non-retsm vale o e i - 'E?'EIEIT tanker EFV failure per
. - - neffective per ; valwe falure per ineffective per
per operation problem per demand pEr operation problem per demand operation failure per demand demand failure per demand demand demand demand
2 00E-D6 0.5 3.00E-D5 0.5 4. DOE-DE 0.013 1.00E-01 D.013 2.60E-03 1.00E-D1 0.013
N N I I

y—h [ ] O
L ':—/I I\_—;l L M_j

hose disconnecton hose misconmection . - : - .

and falure o rectfy and faikure tn rectify drive away failure p sponta cn..-sf_alure failure o Eolate from ailure to isolate from

. operation per cperation the vessel the tanker
per operatien per operabon
1 1 0E-D6 1.50E-05 H.20E-D8 1.30E-07 3 IBE-DE 1.30E-D3
o 7
— _
guilictine falure
during loading per ni. of filling per year failure to isolate
operation
1 1.62E-05 A11 1_30E-03

L

guilotine failure of

flexible hose duning

':] AMD gate [:] OF gate

Guillotine failure of Flexible Hose during Unloading to the LPG vessel (Sinopec Petrol cum LPG Filling Station)
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partial failure per

fadure to activate

failure to activate

- falure of ESD ~ |failure of ESD system
ESD system per system per demand ESD system pe per demand
demand demand
0.1 1.00E-04 | 0.1 1.00E-04 |
ESD system double-check fillerd ESD system -
ineffective per nan-retum valve valve failure per inefizctive per tanker EFV failure
falure per dermand p=r demand
demand demand demand
1.10E-01 0.013 2 G60E-03 1.00E-01 1

fadure to isolake from
the vesse

-

failure to isolate from

the fanker

3. 3EE-D6

failure to isolate

operation oo, of filling per year
5.B4EOT7 611
A
partal failure of
fiexible hose during
unloading per year
[ Janogse [ orRgae

Partial failure of Flexible Hose during Unloading to the LPG vessel (Sinopec Petrol cum LPG Filling Station)
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Cold Catastrophic failure of Petrol Road Tanker (Sinopec Petrol cum LPG Filling Station)

cold partial failure of

petrol road tanker
unloading per year

3.91E-07

U AND gate D OR gate

Partial failure of Petrol Road Tanker (Sinopec Petrol cum LPG Filling Station)
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hose disconnection | failure o rectfy the hose misconnection | failure to rectify the vehicle dive away | breakaway coupling vrefe";:ie IWEE::E ﬂ::, "c':f, rEh:ilf;:M :T;'ZEILW;; E:,ZCIEFLL fgggesm xq:v:;& ;all..r?n-:-j E“:::E:F
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2.00E-06 0.5 3.00E-05 0.5 | 4. DDE-06 0.013 1_S0E-04 2.0 0.1 01 1.00E-04
' C C ]
N x___—.al Ik___;l ‘-,___.fl s
hose disconnection hiose misconmection . . il A ESD system . wesse| EFW
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and failure m_recuf,l and failure to rectify operation refustiing vehicle per operation ineffactive pe fadure per demand failure per
per operation per operation . demand demand
1.00E-D6 1.50E-05 5.20E-08 I DE-05 7_S0EO8 1.00E-401 0013 0.12
- -,
guillcting failure
during lcading per | no. of filling per year falure to isolate
operation
4.61E-05 120450 1.GOE-D4
J
guillckne failure of
flexible hose during
unoading per year
9.30E-04
|x_._.z AND gate [j] QR gate
Guillotine failure of Flexible Hose during Filling to the LPG Vehicle (Sinopec Petrol cum LPG Filling Station)
vehicle impact into Probability of sufficient
vehicle impact into Probability of sufficient spontaneous partial | fraction of time for road tanker during no. of filling vehicle impact energy to
spontaneous failure fraction of time for external hazard fraction of time for road tanker during no. of filling vehicle impact energy to . . . . .
per year unloading operation failure rate unloading operation unloading per per year cause tanker catastrophic failure Per Year unloadlng operatlon unloadmg per per year cause tanker pamal
operation failure operation failure
2.00E-06 4.17E-02 4.86E-09 4.17E-02 1.00E-08 183 0.005 = 00E.06 T 1 E00 0005 53 K
spontaneous failure external event failure bcalaﬁtr:)phic failure C j C j
per year per year Y Vel \c;e\;r[lpacl Pen
8.33E.08 2.03E-10 9.13E-00 artial falure b
spontaneous partial P L y
l:j . vehicle impact per
failure per year
year
cold catastrophic failure 2.08E-07 1.83E-07
of petrol road tanker for
unloading per year
9.27E-08 tj
O AND gate I:] OR gate




vehicle impact into Probability of sufficient
spontaneous failure fraction of time for external hazard fraction of time for road tanker during no. of filling vehicle impact energy to
per year unloading operation failure rate unloadimg aperation unloading per per year cause tanker catastrophic
operation failure
2.00E-06 I 1.37E+00 2.07E-08 I 1_3TE+D0 1.00E-D8 [ 6000 I 0.005
|\_ A E_/’ . j
. . catastrophic failure
spontanacus failure extemal event failure] o
by wehicle impact per
per year per year year
2.T4E-06 4.07E-08 3.00E-O07
cold catastrophic failure
of fuel il read tanker
for bulk filing per year
3.08E-06
OJ I
e AMD gate — DR gate

Cold Catastrophic Failure of Fuel Oil Road Tanker (Sinopec HK Oil Terminal Chai Wan)

J

CJ

.

)

5

spontaneous partial
faillure per year

fraction of time for
unloading operation

5.00E-O6

1.37E+00

vehicle impact into

Probability of sufficient

road tanker during no. of filling vehicle impact energy to
unloading per per year cause tanker partial
operation failure
1.00E-08 6000 0.1

spontaneous partial
failure per year

J

partial failure by
vehicle impact per
year

6.85E-06

cold partial failure of

fuel oil road tanker

for bulking filling per
year

1.28E-05

UAND gate
Partial Failure of Fuel Qil Road Tanker (Sinopec HK Qil Terminal Chai Wan)

5.00E-06

[j OR gate

spontansous failure of
pump connecting

fraction of time in

external hazard

fraction of time for

Guillotine Failure of Pump Connecting Pipeine in Pump Farm (Sinopec HK Oil Terminal Chai Wan)
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pipeline service ailure rate unloading operation
1.00E-04 1.71E-D1 2.87E-08 1.71E-01
vy
. . el failure to activate failure of ESD
spontamnecus failure extemnal event failur ESD system per system per
pery=ar pery=ar demand demand
1.71E-D5 5.029E-08 1.00E-01 | 1.00E-04
spontanecus failure o L
per year ailure to isolate
1.71E-D5 1.00E-01
Iguillc-tine failure of pump
connecting pipeline per
year
1.71E-D6
e AMND gate L OR gate




) loading ;rm failure to rectify the ] loading a?m1 failure to rectify the vehicle impact to the no. of.vehlclg visits Pn.jbat."“w of sufficient failure to activate failure of ESD system
disconnection per misconnection per - during vehicle vehicle impact energy to ESD system per
. problem per demand . problem per demand read tanker per visit - per demand
operation operation refuelling cause hose damage demand
2 D0E-DE 0.5 3.D0EOS 0.5 1.50E-04 1.4 0.1 0.1 1.00E-D4
| ' [
l\_ _-/l p. _J - _/I j
loading arm loading arm failure by vehicle
disconnection and misconnecton and drive away failure per impact to the road spontanous failure of loading
failure to r'e;t'fy per failure to reF:h'fy per operation tanker per operation arm per operation
operation operation
1.00E-D6 1.50E05 4 DOE-O6 2 05E05 1.80E-08
guillctine failure
during loading per no. of filling per year failure to isclate
operation
4 DGE-05 | G000 1.00E-01
[ )
R—
guillotine failure of
leading am during
filling per year
2 44E-02
[_.J AMND gate [;J OR gate
Guillotine Failure of Loading Arm During Bulk Filling to Road Tanker (Sinopec HK Qil Terminal Chai Wan)
) filling h_os.e failure to rectify the _ filing hqse failure to rectify the vehicle impact to the ne. of_vehlcle_ visits Prqhﬁk.'"w of sufficient fallure to actvate failure of ESD system
disconnection per misconnection per - during vehicle vehicle impact energy to ESD system per
) problem per demand ) problem per demand drum truck per visit ) per demand
operation operation refuelling cause hose damage demand
2 0D0EDG 0.5 3.D0ELDS 0.5 1.50E-04 50 0.1 0.1 1.00E-04

) ) J ]

_ . . . failure by vehicle
hose disconnecton hose misconnection drive away failure per| impact to the spontancus failure per
and failure to rectify and failure to rectify ¥ : pe p ) po . P
r operation er operation operation refuelling vehicle per operation
per ope perops operation
1.00E-06 1.50E05 4. DOE-06 7_S0E-05 1.8B0E-O7
guillotine failure
during loading per ne. of filling per year failure to isolate
operation
9 52E05 | 21300 1.00E-01
[ ]
R

guillotine failure of

flexible hose during

drum filling per year
209E01

C AND gate [;-J OR gate

Guillotine Failure of Flexible Hose During Drum Filling (Sinopec HK Oil Terminal Chai Wan)
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laading hose
disconnection per

failure to rectify the
problem per demand

loading hose

misconnection per

failure to rectify the
problem per demand

\Vessel steered away
from jetty per

breakaway coupling
failure per demand

Frequency of striking
by ancther vessel|

Probability of sufficient
vessel impact energy

operation operation operation per visit to cause hose damage
| 2 DOE-D8 05 | 3.00E-05 [ 05 4 0E-0B [ 0.013 8.00E-D6 [ 1 |
|
I j ] [
L . ) W,
loading hose loading hose . .
. . . . - ) . failure to activate .
disconnection and misconnection and steer away failure failure by vessel spontanous failure per id isolati EFV failure per
failure to rectify per failure to rectify per per operation impact per cperation operation rapi l::m 8 ||::-dn per demand
operation operation =man
1.00E-08 1.50E-05 8.00E-06 1.80E-07 1.00E-01 |

guillotine failure

during unloading per
operation

na. of filing per year

A

rapid isclation failure

2.42E-05 [

148 |

-
guillotine failure of

lzading hose during
filling per year

| 3.54E-04

|'~_-'I AMND gate

[T_] OR gate

Guillotine Failure of Jetty Loading Hose During Unloading at Jetty (Sinopec HK Qil Terminal Chai Wan)

spontaneous failure

length of pipework

Fraction of time of

ESD system ineffective

frequency for

Fraction of time of

failure rate for

1.00E-01

Frequency of striking by

Probability of sufficient
vessel impact energy

Mo. of vessel visit per

Guillotine failure of Fixed Pipeline from Tank to Jetty (Sinopec HK Qil Terminal Chai Wan)
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per meter per year meter unloading per demand earthquake per year unloading earthquake vessel per visit {0 cause hose damage year
1.00E-O7 100 0.03 0.1 1.00E-05 0.03 0.01 8.00E-06 0.015 146
spontaneous failure failure in earthgquake failure by vessel impact
per year per year per operafion
3.33E-08 3.33E-09 1.75E-05
guillotine failure of
fixed pipeline per
ear
1.76E-05
l:’ AMND gate U OR gate




fallure to activate
ESD system per

demand

failure of ESD system
per demand

0.1

1.00E-04

J

storage tank ESD system failure of truck pump
overfilling per no. of filling per year ineffective per over-pressurization
operation demand protection per demand
2 .00E-02 146 1.00E-01 1.00E-04
I\__j ,:/'
safety equipment!
overfilling per year action failure per
demand
291E+00 1.00ED5
L
over-pressurization spontaneous failure
; no. of vessels
failure per year per year per vessel
2 91E-05 5.00E-06 [ 1
J
loading failure spontanecus failure
per year per year
291E05 5.00E-06
[._ -
—
Cold catastrophic
failure of dye marker
tank per year
3 41E-05
I AND gate ] OR gate

Cold Catastrophic Failure of Dye Marker Tank (Sinopec HK Oil Terminal Chai Wan)
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spontaneous failure Mo. of kerosene tanker . i . external hazard failure . . .
. fraction of time onsite fraction of time onsite
per tanker vear onsite rate
2 .00E-06 1 1 1.87E-08 1 - No. of k ]
s_pontaneous partia 0. of kerosene tanker fraction of fime onsite
Cj Ej failure per tanker year on site
_ _ 5.00E-06 1 1

spontaneous failure extenal event failure

per year per year

2 00E-06 1.87E-08

Ej cold partial failure of
kerosen road tanker per
year
cold catastrophic failure of
kerosene road tanker per 5.00E-06
year
2 02E-06
U AND gate Ej OR gate AND gate OR gate
Cold Catastrophic Failure of Kerosen Road Tanker (LPG Wagon Parking Site) Partial failure of Kerosen Road Tanker (LPG Wagon Parking Site)
spontaneous partial failure . : . Mumber of LPG cylinder
: pol s P Mo. of LPG wagon fraction of time onsite _ Y

spontaneous failure er cylinder year er wagon

MNo. of LPG wagon fraction of time onsite

er cylinder vear

2.60E-06 3 1 250

5.80E-06 3 1

: cold catastrophic failure of

cold catastrophic failure of LPG cylinder on wagon
LPG cylinder on wagon

1.95E-03

2.04E-05

U tj U AND gate U OR gate
AND gate OR. gate

Partial failure of of LPG Cylinder (LPG Wagon Parking Site)
Cold Catastrophic Failure of LPG Cylinder (LPG Wagon Parking Site)
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