1. Cold catastrophic failure of LPG Vessel

1
Cold catastrophic failure of LPG
Vessel (per year)
3.65E-07
OR
2 3
Spontaneous failure (per year) Overfilling (per year)
3.60E-07 4.88E-09
AND AND
4 5 6 7 8
Spontanesous failure (per vessel) No. of storage vessel Failure of Pressure Relief Valve Failure of Pump No. of Operations
(per demand) Overpressurization per year
Protection (per
demand)
1.80E-07 2 1.00E-04 1.00E-04 122
9 10
Failure of Overfilling (per Staff Fails to Rectify
operation) (per demand)
2.00E-02 0.2
2. Cold Partial Failure of an LPG Vessel
1
Cold Partial Failure of an LPG Vessel Note: Earthquake/ external impact scenario was considered
(per year) as a cause of failure for rigid equipment installation, such as
1.01E-05 piping, and therefore considered for this scenario, with
OR reference to similar past QRA studies [13][28].
2 3 4
Partial failure (per year) External event failure (per year) Overfilling (per year)
1.00E-05 1.00E-07 4.88E-09
AND AND
5 6 7 8 9 10 11 12
Partial failure (per vessel) No. of storage vessel External event failure (per year) Failure of Pressure Failure of Pump No. of Operations Failure of Overfilling Staff Fails to Rectify
Relief Valve (per Overpressurization per year (per operation)
demand) Protection (per
demand)
5.00E-06 2 1.00E-07 1.00E-04 1.00E-04 122 2.00E-02 0.2
AND
13 14
Earthquake of modified Mercali Probability of failure
intensity (MMI) VII (per year) due to earthquake
1.00E-05 1.00E-02

1/19



che85085
Snapshot

che85085
Typewritten Text
1/19


3. Cold catastrophic failure of LPG road tanker

1

Cold catastrophic failure of LPG road
tanker (per year)

13

Portion of impact with sufficient energy
to cause damage

0.01

2.25E-07
OR
2 3
Spontaneous failure (per year) Tanker Collision (per year)
4.18E-08 1.83E-07
AND AND
4 5 6 7 8
Spontaneous failure (per year) Portion of time on site* Tanker collision during unloading No. of operation (per Portion of impact
(per operation) year) with sufficient
energy to cause
damage
2.00E-06 0.02 1.50E-04 122 0.01
9 10
Tanker as the Probability to cause
damaged object rupture
0.1 0.01
*=(1.5 x no. of tanker delivery)/(24 x 365)
4. Cold Partial Failure of Road Tanker
1
Cold Partial Failure of Road Tanker
(per year)
1.66E-05
OR
2 3 4
Partial failure (per year) Vehicle Impact (per year) Tanker Collision
(per operation)
1.04E-07 0.00E+00 1.65E-05
AND AND AND
5 6 7 8 9 11 12
Partial failure (per year) Portion of time on site* Vehicle impact into tanker during No. of operation per Probability to cause Tanker collision No. of operation
unloading (per operation) year partial failure during unloading (per year)
(per operation)
5.00E-06 0.02 0.00E+00 122 0.9 1.50E-04 122
10 14

Portion of impact with sufficient
eneryg to cause damage

0.001

*=(1.5 x no. of tanker delivery)/(24 x 365)
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5. Guillotine Failure of in-let filling pipework

1 Note: Earthquake/ external impact scenario was considered

as a cause of failure for rigid equipment installation, such as
piping, and therefore considered for this scenario, with

Guillotine Failure of in-let filling
pipework (per year)

8.91E-12 reference to similar past QRA studies [13][28].
AND
2 3
Failure of in-let filling Failure to isolate
pipework (per year)
5.26E-06 1.69E-06
OR AND
4 5 6 21 22 23 24
Spontaneous failure (per year) External event failure Vehicle Impact Excess flow valve Manual Valve Failure Double-check valve Emergency Isolation
(per year) (per year) failure (per demand) (per demand) Failure (per System (EIS) is not
demand) effective
5.00E-06 1.00E-07 1.65E-07 0.013 0.5 2.60E-03 0.1001
AND OR OR
7 8 9 10 25 26
Spontaneous failure of pipework (per m Length (m) Impact by tanker Impact by vehicle Fail to activate EIS Failure of EIS (per demand)
per year) (per demand)
1.00E-06 10 1.65E-07 0.00E+00 0.1 1.00E-04
AND AND
11 12 13 14 15 16
Tanker Collision Probability for crash Probability to cause Vehicle impact into Probability for crash Probability to cause
(per visit to storage) into pipeline rupture pipework (per visit into above ground pipeline rupture
above ground to storage) pipework
pipework
1.50E-04 0.001 0.9 1.50E-04 0.001 0.9
17 18 19 20
Probability to have sufficient No. of Operations Probability to have No. of vehicle visiting
energy to cause damge per year sufficient LPG Storage (per
energy to cause year)
damage
0.01 122 0.001 0
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6. Partial Failure of in-let filling pipework

1 Note: Earthquake/ external impact scenario was considered

as a cause of failure for rigid equipment installation, such as
piping, and therefore considered for this scenario, with

Partial Failure of in-let filling
pipework (per year)

4.33E-09 reference to similar past QRA studies [13][28].
AND
3
Failure of in-let filling Failure to isolate
pipework (per year)
3.33E-05 1.30E-04
OR AND
5 6 21 22 23 24
Partial failure (per year) External event failure Vehicle Impact Excess flow valve Manual Valve Failure Double-check valve Emergency Isolation
(per year) (per year) failure (per demand) (per demand) Failure (per System (EIS) is not
demand) effective
3.30E-05 1.00E-07 1.65E-07 1 0.5 2.60E-03 0.1001
AND OR OR
8 9 10 25 26
Partial failure of pipework (per m per Length (m) Impact by tanker Impact by vehicle Fail to activate EIS Failure of EIS (per demand)
year) [28] (per demand)
3.30E-06 10 1.65E-07 0.00E+00 0.1 1.00E-04
AND AND
11 12 13 14 15 16
Tanker Collision Probability for crash Probability to cause Vehicle impact into Probability for crash Probability to cause
(per visit to storage) into pipeline rupture pipework (per visit into above ground pipeline rupture
above ground to storage) pipework
pipework
1.50E-04 0.001 0.9 1.50E-04 0.001 0.9
17 18 19 20
Probability to have sufficient No. of Operations Probability to have No. of vehicle visiting
energy to cause damge per year sufficient LPG Storage (per
energy to cause year)
damage
0.01 122 0.001 0
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9. Guilotine Failure of Flexible Hose during loading to vessel

16

17

Manual Valve Failure (per demand)

Excess flow valve
failure (per demand)

0.5

0.013

19

Failure of EIS (per demand)

1
Guilotine Failure of Flexible Hose during
loading to vessel (per year)
5.23E-07
AND

2 3 4
Leaking during loading (per operation) No. of filling per year Failure to isolate leak

from tanker

6.59E-06 122 6.51E-04
OR AND

5 6 8 7 15
Hose misconnection Driver away failure (per operation) Hose disconnection Spontaneous failure Emergency Isolation
(per operation) (per operation) (per operation) System (EIS) is not

effective

6.00E-06 5.20E-08 4.00E-07 1.35E-07 0.1001
AND AND AND OR

9 10 11 12 13 14 18
Hose misconnection Operator fails to rectify Tanker drives away Breakaway coupling Hose Conncection Operator fails to Fail to activate EIS
(per operation) the problem (per operaation) failure (per operation) rectify the problem (per demand)

(per demand)

3.00E-05 0.2 4.00E-06 0.013 2.00E-06 0.2 0.1

1.00E-04
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10. Partial Failure of Flexible Hose during loading to vessel

Partial Failure of Flexible Hose during
loading to vessel (per year)

3.63E-06

AND

Partial Failure (per operation)

No. of filling per year

5.94E-07

122

4
Failure to isolate leak from tanker
5.01E-02
AND

5

Emergency Isolation System (EIS) is
not effective

Manual Valve Failure
(per demand)

Excess flow valve
failure (per demand)

0.1001

0.5

OR

Fail to activate EIS (per demand)

Failure of EIS (per
demand)

0.1

1.00E-04
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11. Guilotine Failure of liquid filling line to Vaporizers

Note: Earthquake/ external impact scenario was considered as a cause of

23

Manual Valve Failure
(per demand)

0.5

1 failure for rigid equipment installation, such as piping, and therefore
Guilotine Failure of liquid filling line to considered for this scenario, with reference to similar past QRA studies
Vaporizers (per year) [13][28].
6.68E-08
AND
2 3
Failure of liquid filling line to Vaporizers Failure to isolate
(per year)
1.03E-05 6.51E-03
OR AND
4 5 6 21 22
Failure of pipework (per year) Failure due to vehicle impact (per External Failure (per Emergency Isolation Excess flow valve failure (per demand)
year) year) System (EIS) is not
effective
1.00E-05 1.65E-07 1.00E-07 0.1001 0.13
AND OR OR
7 9 10 24 25
Spontaneous failure of pipework (per m Length of pipework (m) Impact by tanker Impact by vehicle Fail to activate EIS Failure of EIS (per demand)
per year) (per demand)
1.00E-06 10 1.65E-07 0 0.1 1.00E-04
AND AND
11 12 13 14 15 16
Tanker collision (per visit to Probability for crash Probability to cause Vehicle impact into Probability for crash Probability to cause pipeline rupture
storage) into above ground pipeline rupture pipework into above ground
pipewowrk (per visit to storage) pipework
1.50E-04 0.001 0.9 1.50E-04 0.001 0.9
17 18 19 20

Probability to have sufficient
energy to cause damage

No. of tanker visiting
LPG Storage (per year)

0.01

122
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12. Partial Failure of liquid filling line to Vaporizers

1
Partial Failure of liquid filling line to Note: Earthquake/ external impact scenario was considered as a cause of
Vaporizers (per year) failure for rigid equipment installation, such as piping, and therefore
1.66E-06 considered for this scenario, with reference to similar past QRA studies
AND [13][28].
2 3
Failure of liquid filling line to Vaporizers Failure to isolate
(per year)
3.33E-05 5.01E-02
OR AND
4 5 6 21 22 23
Failure of pipework (per year) Failure due to vehicle impact (per External Failure (per Excess flow valve Manual Valve Emergency Isolation
year) year) failure (per demand) Failure (per System (EIS) is not
demand) effective
3.30E-05 1.65E-07 1.00E-07 1 0.5 0.1001
AND OR OR
7 9 10 24 25
Partial failure of pipework (per m per Length of pipework (m) Impact by tanker Impact by vehicle Fail to activate EIS Failure of EIS (per demand)
year) [28] (per demand)
3.30E-06 10 1.65E-07 0 0.1 1.00E-04
AND AND
11 12 13 14 15 16
Tanker collision (per visit to Probability for crash Probability to cause Vehicle impact into Probability for crash Probability to cause pipeline partial failure
storage) into above ground pipeline partial failure pipework into above ground
pipewowrk (per visit to storage) pipework
1.50E-04 0.001 0.9 1.50E-04 0.001 0.9
17 18 19 20

Probability to have sufficient
energy to cause damage

No. of tanker visiting
LPG Storage (per year)

0.01

122
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13. Rupture of Vaporizers

Rupture of Vaporizers (per year)

2.24E-09

AND

Failure of Vaporizers (per year)

3.45E-07

OR

Failure of vaporiser (per year)

2.40E-07

AND

Spontaneous failure of vaporiser (per
year)

No. of vaporiser

8.00E-08

3.00E+00

Note: Earthquake/ external impact scenario was considered as a cause of
failure for rigid equipment installation, such as piping, and therefore
considered for this scenario, with reference to similar past QRA studies

23

Manual Valve Failure
(per demand)

0.5

[13][28].
3
Failure to isolate
6.51E-03
AND
5 6 21 22
Failure due to vehicle impact (per External Failure (per Emergency Isolation Excess flow valve failure (per demand)
year) year) System (EIS) is not
effective
1.65E-07 1.00E-07 0.1001 0.13
OR OR
9 10 24 25
Impact by tanker Impact by vehicle Fail to activate EIS Failure of EIS (per demand)
(per demand)
1.65E-07 0 0.1 1.00E-04
AND AND
11 12 13 14 15 16
Tanker collision (per visit to Probability for crash Probability to cause Vehicle impact into Probability for crash Probability to cause vaporiser rupture
storage) into vaporiser vaporiser rupture vaporiser into vaporiser
(per visit to
vaporiser)
1.50E-04 0.001 0.9 1.50E-04 0.001 0.9
17 18 19 20

Probability to have sufficient
energy to cause damage

No. of tanker visiting
LPG Storage (per year)

0.01

122
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Operation Phase.

0
[Totalfrequency of
piping/equipment leak for
Digester

4803

lor

Leakage of Digester

[Total leakage of vessels and
piping per year

Frequency of piping/equipment
eak due to vehicle impact for
Digester

Operation Phase

0
[Totalfrequency of
lpiping/eauipment leak for K25
[Removal

330604

Leakage of H25 Removal

lLeakage of H25 Removal vessels

Leakage of piping per year

Operation Phase

0
[Totalfrequency of
lpiping/equipment leak for
[Dehumidifier

T2ae.04)

Leakage of Dehumidifier

lLeakage of Dehumidifer vessels

To0e-04]

Ao,

Leakage of piping per year

2.40E.05)

Ao,

n

B

3

7

lLeakage per Dehumidifier vessel
lper year

INumber of Dehumidifier vessel

[Leakage per piping per meter
ler yes

lLength of the pipes (meter)

s P ) 5 e %
3 7 8 B |
opersion e ——
©
et oo
)
|Total frequency of |Leakage per compressor per Number of Booster compressor
piping/equipment leak for ar
f
on
0 s
- Leakage of piping per year
g S
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e s pE—— R ——— et e
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Operation Phase.

0
[Totalfrequency of
piping/equipment ful-bore
rupture for Digester

lor

Rupture of Digester

5

Jand piping per year

Frequency of piping/equipment
full-bore rupture due to vehicle
impact for Digester

&.60£.03)

735E08)

lor

g

Full-bore rupture of Storage:
[Tank per year

30005

lanp

5

Full-bore rupture of piping per
Ivear

5 60E-03)

lanp

Operation Phase.

0
[Totalfrequency of
piping/equipment ful-bore
rupture for H25 Removal
6001

Rupture of H25 Removal

Full-bore rupture of H25
[Removal vessel per year

000£700)

lanp

Full-bore rupture of piping per
Ivear

.00E-06)

lanp

0

5

g

7

Full-bore rupture of vessel per
Ivear

Number of H25 Removal vessel

Full-bore rupture of piping per
meter per year

Length of the pipes (meter)

0.00£700)

Looe-07]

m

m

&

&

Full-bore rupture of vessel per
Ivear

Number of Storage Tark.

Full-bore rupture of piping per
meter per year

Length of the pipes (meter)

Rupture of Booster

[Number of Booster compressor

TooE0s 3 To0E0] )
Operation Phase:
B
Operation Phase: Rupture of Biogas Holder lano
z z
[Ttal requency of
ilbore ruptureof comprsor
piping/equipment ful-bore Flboreruptureof comps
upture fo Biogas Holder por
780603 TooE0s
lor
3 5
Fil-bore rupture of Storage ul-bore rupture ofppin per
[Tank peryear lvear
TooE0s s
lano lano
0 T 0 0 ]
lbore rupture of vessel per lbore rupture of piing per
Fulbore rupture of vessel Number ofstorage Tank Flbore rupture of iing < Length o the pipes meter)
lvear meter per year
TooE0s ) TooE0] a0
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Operation Phase.

0
[Totalfrequency of
piping/equipment ful-bore
rupture for Dehumiditier

s

Rupture of Dehumidifier

Full-bore rupture of
Dehumidifer vessels per year

0.00£700)

lanp

Full-bore rupture of piping per
Ivear

80E-00)

lanp

0

5

g

7

Full-bore rupture of vessel per
Ivear

Number of Dehumidifier vessel

Full-bore rupture of piping per
meter per year

Length of the pipes (meter)

C00E-00| To0E07 ]
Operation Phase Rupture of Sloxane Removal
0
[Tota frequency of
rupture for Siloxane Removal
420
lor
2 5
Full-bore rupture of Sloxane: Full-bore rupture of piing per
Removal vesel per year Ivear
C00E-00) 430604
lano lano
g 5 3 7
Full-bore rupture of vessel per Removal piping per
Lenth of the pipes (meter)
Ivear Jvessel meter per year ath ofthe pipes (meter)
C00E00] To0E 07 |
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Operation Phase

Total frequency of equipment
catastrophic failure for Digester

9.00E-05

AND

2

Catastrophic Failure of Digester

Operation Phase

1

Total frequency of equipment
catastrophic failure for H2S
Removal per year

3.00E-05

AND

Catastrophic failure of vessel per
year

1.00E-05

Number of Digester vessel

2

Catastrophic Failure of H2S Removal

Operation Phase

1

Total frequency of equipment
catastrophic failure for Siloxane
Removal

4.00E-05

AND

Operation Phase

Catastrophic failure of vessel per
year

1

Total frequency of equipment
catastrophic failure for Gas
Holder

3.04E-05

OR

2

Catastrophic Failure of Biogas Holder

1.00E-05

Number of H2S Removal vessel

2

Catastrophic Failure of Siloxane Removal

Frequency of equipment
catastrophic failure for Gas
Holder

3

3.00E-05

Hitting frequency of projectile
striking from Lindle

AND

3.80E-07

4

Catastrophic failure of vessel per
year

1.00E-05

Number of Gas Holder vessel

Catastrophic failure of vessel per
year

3

12/19

1.00E-05

Number of Siloxane Removal
vessel

Operation Phase

1

Total frequency of equipment
catastrophic failure for
Dehumidifier

1.00E-05

AND

2

Catastrophic Failure of Dehumidifier

Catastrophic failure of vessel per
year

1.00E-05

Number of Dehumidifier vessel
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Construction of New West Plant

1

Total frequency of
piping/equipment leak for
Digester

2.68E-04

OR

Leakage of Digester

2

3

Total leakage of vessels and
piping per year

Frequency of piping/equipment
leak due to vehicle impact for
Digester

2.68E-04

7.33E-08

OR

4

Leakage of Digester vessels per
year

2.00E-04

AND

Leakage of piping per year

6.83E-05

AND

8

Leakage of vessel per year

Number of Digester vessel

Leakage of piping per meter per
year

Length of the pipes (meter)

1.00E-04 2 5.00E-07 137
Construction of New West Plant Leakage of Biogas Holder
1
Total frequency of
piping/equipment leak for Gas
Holder
2.52E-04
OR
2 3
Total leakage of vessels and Frequency of p@ng/equlpment
- leak due to vehicle impact for
piping per year
Gas Holder
2.52E-04 5.25E-08
OR
4 5
Leakage of Gas Holder vessels Leakage of piping per vear
per year g piping pery
1.00E-04 1.52E-04
AND AND
6 7 8 9
Leak Gas Hold | Leak f pipi t
cakage per Gas Holder vesse Number of Gas Holder vessel €axage of piping per meter per Length of the pipes (meter)
per year year
1.00E-04 1 5.00E-07 304
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Construction of New West Plant

1

Total frequency of
piping/equipment full-bore
rupture for Digester

1.37E-05

OR

Rupture of Digester

2

3

Total full-bore rupture of vessels
and piping per year

Frequency of piping/equipment
full-bore rupture due to vehicle
impact for Digester

1.37E-05

8.15E-09

OR

4

Full-bore rupture of Storage
Tank per year

0.00E+00|

AND

5

Full-bore rupture of piping per
year

1.37E-05

AND

6

8

Full-bore rupture of vessel per
year

Number of Digester vessel

Full-bore rupture of piping per
meter per year

Length of the pipes (meter)

0.00E+00| 2 1.00E-07 137
Construction of New West Plant Rupture of Biogas Holder
1
Total frequency of
piping/equipment full-bore
rupture for Biogas Holder
3.04E-05
OR
2 3
Fi f pipi i t
Total full-bore rupture of vessels requency o p|pmg/equ|pm.en
and pibing per vear full-bore rupture due to vehicle
Piping pery impact for Gas Holder
3.04E-05 5.83E-09
OR
4 5
Full-bore rupture of Gas Holder Full-bore rupture of piping per
vessel per year year
0.00E+00| 3.04E-05
AND AND
6 7 8 9
Full-b t f | Full-b t f pipi
ull-bore rupture of vessel per Number of Gas Holder vessel ull-bore rupture of piping per Length of the pipes (meter)
year meter per year
0.00E+00| 1 1.00E-07 304
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Construction of New West Plant

1

Total frequency of equipment
catastrophic failure for Digester

2.00E-05

AND

2

Catastrophic Failure of Digester

Catastrophic failure of vessel per
year

1.00E-05

Number of Digester vessel

Construction of New West Plant

1

Total frequency of equipment
catastrophic failure for Gas
Holder

1.01E-05

OR

Catastrophic Failure of Biogas Holder

2

Frequency of equipment
catastrophic failure for Gas
Holder

3

Hitting frequency of projectile
striking from Lindle

1.00E-05

AND

9.50E-08

4

Catastrophic failure of vessel per
year

Number of Gas Holder vessel

1.00E-05
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Construction in Existing West Plant

1

Total frequency of
piping/equipment leak for
Digester

3.81E-04

OR

Leakage of Digester

2

3

Total leakage of vessels and
piping per year

Frequency of piping/equipment
leak due to vehicle impact for
Digester

3.81E-04

7.33E-08

OR

4

Leakage of Digester vessels per
year

3.00E-04

AND

Leakage of piping per year

8.10E-05

AND

8

Leakage of vessel per year

Number of Digester vessel

Leakage of piping per meter per
year

Length of the pipes (meter)

1.00E-04 3 5.00E-07 162
Construction in Existing West Plant Leakage of Biogas Holder
1
Total frequency of
piping/equipment leak for Gas
Holder
2.91E-04
OR
2 3
Total leakage of vessels and Frequency of p@ng/equlpment
- leak due to vehicle impact for
piping per year
Gas Holder
2.91E-04 5.25E-08
OR
4 5
Leakage of Gas Holder vessels Leakage of piping per vear
per year g piping pery
2.00E-04 9.13E-05
AND AND
6 7 8 9
Leak Gas Hold | Leak f pipi t
cakage per Gas Holder vesse Number of Gas Holder vessel €axage of piping per meter per Length of the pipes (meter)
per year year
1.00E-04 2 5.00E-07 183
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Construction in Existing West Plant

1

Total frequency of
piping/equipment full-bore
rupture for Digester

1.62E-05

OR

Rupture of Digester

2

3

Total full-bore rupture of vessels
and piping per year

Frequency of piping/equipment
full-bore rupture due to vehicle
impact for Digester

1.62E-05

8.15E-09

OR

4

Full-bore rupture of Storage
Tank per year

0.00E+00|

AND

5

Full-bore rupture of piping per
year

1.62E-05

AND

6

8

Full-bore rupture of vessel per
year

Number of Digester vessel

Full-bore rupture of piping per
meter per year

Length of the pipes (meter)

0.00E+00| 3 1.00E-07 162
Construction in Existing West Plant Rupture of Biogas Holder
1
Total frequency of
piping/equipment full-bore
rupture for Biogas Holder
1.83E-05
OR
2 3
Fi f pipi i t
Total full-bore rupture of vessels requency o p|pmg/equ|pm.en
and pibing per vear full-bore rupture due to vehicle
Piping pery impact for Gas Holder
1.83E-05 5.83E-09
OR
4 5
Full-bore rupture of Gas Holder Full-bore rupture of piping per
vessel per year year
0.00E+00| 1.83E-05
AND AND
6 7 8 9
Full-b t f | Full-b t f pipi
ull-bore rupture of vessel per Number of Gas Holder vessel ull-bore rupture of piping per Length of the pipes (meter)
year meter per year
0.00E+00| 2 1.00E-07 183
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Construction in Existing West Plant Catastrophic Failure of Digester

1

Total frequency of equipment
catastrophic failure for Digester

3.00E-05

AND

2 3

Catastrophic failure of vessel per
P P Number of Digester vessel

year

1.00E-05 3
Construction in Existing West Plant Catastrophic Failure of Biogas Holder
1

Total frequency of equipment
catastrophic failure for Gas
Holder

2.00E-05

AND

2 3

Catastrophic failure of vessel per
year

Number of Gas Holder vessel

1.00E-05 2
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Vehicle Impact Digester Leakage

1

Frequency of piping/equipment

leak due to vehicle impact for

Digester
1.12E-07

AND

2 3

Vehicle impact frequency per Probability of piping/equipment

year for Digester leak due to vehicle impact
4.96E-07 2.25E-01

AND AND

4 5 6 7

Vehicle impact frequency per
vehicle per year for Digester

Number of vehicle movements

Probability of equipment damage
due to vehicle impact

Probability of piping/equipment
leak upon vehicle impact

9.93E-08 5 0.25 0.9
AND AND
8 9 10 11
Vehicle impact frequency per Length of access road in the Probability of V_Ehlde causing Probability of vehicle running
N L N damage to equipment upon N N
vehicle-km per year vicinity of Digester (km) impact into equipment
1.56E-07 0.64 0.5 0.5
Vehicle Impact Digester Rupture
1
Frequency of piping/equipment
full-bore rupture due to vehicle
impact for Digester
1.24E-08
AND
2 3
Vehicle impact frequency per Probability of p|p|ng/equ|pm.ent
" full-bore rupture due to vehicle
year for Digester .
impact
4.96E-07 2.50E-02
AND AND
4 5 6 7
Vehicle impact frequency per . Probability of equipment damage Probability of plplng/equlp.ment
. } Number of vehicle movements o full-bore rupture upon vehicle
vehicle per year for Digester due to vehicle impact .
impact
9.93E-08 5 0.25 0.1
AND AND
8 9 10 11
Vehicle impact frequency per Length of access road in the Probability of V_Ehlde causing Probability of vehicle running
. L . damage to equipment upon . )
vehicle-km per year vicinity of Digester (km) impact into equipment
1.56E-07 0.64 0.5 0.5
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Vehicle Impact

1

Frequency of piping/equipment
leak due to vehicle impact for
Gas Holder

2.99E-08

AND

Gas Holder Leakage

2

Vehicle impact frequency per
year for Gas Holder

1.33E-07

AND

3

Probability of piping/equipment
leak due to vehicle impact

2.25E-01

AND

4

6

7

Vehicle impact frequency per
vehicle per year for Gas Holder

Number of vehicle movements

Probability of equipment damage
due to vehicle impact

Probability of piping/equipment
leak upon vehicle impact

2.66E-08 5 0.25 0.9
AND AND
8 9 10 11
Vehicle impact frequency per Length of access road in the Probability of V_Ehlde causing Probability of vehicle running
N L damage to equipment upon N N
vehicle-km per year vicinity of Gas Holder (km) impact into equipment
1.56E-07 0.17 0.5 0.5
Vehicle Impact Gas Holder Rupter
1
Frequency of piping/equipment
full-bore rupture due to vehicle
impact for Gas Holder
3.33E-09
AND
2 3
Vehicle impact frequency per Probability of p|p|ng/equ|pm.ent
full-bore rupture due to vehicle
year for Gas Holder .
impact
1.33E-07 2.50E-02
AND AND
4 5 6 7
Vehicle impact frequency per . Probability of equipment damage Probability of plplng/equlp.ment
. Number of vehicle movements o full-bore rupture upon vehicle
vehicle per year for Gas Holder due to vehicle impact .
impact
2.66E-08 5 0.25 0.1
AND AND
8 9 10 11
Vehicle impact frequency per Length of access road in the Probability of V_Ehlde causing Probability of vehicle running
. L damage to equipment upon . )
vehicle-km per year vicinity of Gas Holder (km) impact into equipment
1.56E-07 0.17 0.5 0.5
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