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Figure 1 Catastrophic Failure of Gasholder
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Figure 2 Partial Failure of Gasholder



Appendix 4.2 - Fault Trees Analysis

length of access road 

(km)

no. vehicle 

movements per day
no. of days per year

0.08 10 365

Frequency of hill fire 

in Hong Kong per 

m
2
.year

Area of vegetation 

nearby (m
2
)

Failure rate of fire 

protection system per 

year

probability damage to  

Anaerobic Digesters

6.91E-08 16119 2.20E-02 0.5

probability of rupture 

failure in helicopter 

crash

probability of 

helicopter crash per 

year

probability of external 

fire causing damage 

per year

probability rupture 

failure in external fire

1 7.64E-09 2.45E-05 0.5

failure due to 

helicopter crash per 

year

failure due to external 

fire per year

spontaneous failure 

per year of digester
no. of digester

frequency for 

earthquake per year

probability of tank 

rupture failure in 

earthquake

7.64E-09 1.23E-05 1.00E-05 3 1.00E-05 0.01

external event failure 

per year

spontaneous failure 

per year

rupture failure in 

earthquake 

per year

1.23E-05 3.00E-05 1.00E-07

Cold catastrophic 

failure for digester 

per year

4.24E-05

AND gate OR gate

Figure 3 Catastrophic Failure of Digesters
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Figure 4 Partial Failure of Digesters
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Figure 5 Catastrophic Failure of Sulphur Absorption Vessels
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Figure 6 Partial Failure of Sulphur Absorption Vessels



Appendix 4.2 - Fault Trees Analysis

length of access 

road (km)

no. vehicle 

movements per day
no. of days per year

0.16 80 365

Failure rate of fire 

protection system 

per year

Area of vegetation 

nearby (m
2
)

Frequency of hill fire 

in Hong Kong per 

m
2
.year

severe car accident 

per km.year

total distance 

travelled per year

probability running 

into aboveground 

pipelines

probability damage 

to  aboveground 

pipelines

2.20E-02 16119 6.91E-08 1.80E-07 4672 0.5 0.5

probability rupture 

failure in external fire

probability of leak 

failure in helicopter 

crash

probability of external 

fire causing damage 

per year

probability of rupture 

failure in helicopter 

crash

probability of 

helicopter crash per 

year

probability of car 

crash per year

probability rupture 

failure in car crash

0.5 0 2.45E-05 1 8.00E-10 2.10E-04 0.1

failure due to 

external fire per year

failure due to 

helicopter crash per 

year

failure due to car 

crash per year

spontaneous failure 

per m per year 

(aboveground 

pipelines)

Length of 

aboveground 

pipelines (m)

frequency for 

earthquake per year

probability of piping 

rupture failure in 

earthquake

1.23E-05 8.00E-10 2.10E-05 1.00E-07 200 1.00E-05 0.01

external event failure 

per year

spontaneous failure 

per year

piping rupture failure 

in earthquake 

per year

3.33E-05 2.00E-05 1.00E-07

cold catastrophic 

failure for the piping 

per year

5.34E-05

AND gate OR gate

Figure 7 Catastrophic Failure of Aboveground Pipeline
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Figure 8 Partial Failure of Aboveground Pipeline
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Figure 9 Catastrophic Failure of Purification Unit
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Figure 10 Partial Failure of Purification Unit


