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Risk Analysis of Natural Gas Accidents on the Supplying Pipelines
due to the 3rd party Constructions.
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Fig 1. Safety Establishment Method Plot for the Natural Gas supplying

Party Constructions.
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Accidents.

City GAS Accidents 27 | 22| 23| 41 | 264|184 |137] 84 | 26 | 21 | 18 | 829
Third Party Construction | o ¢\ ¢ | 13157 /20| 30| 18] 4| 6|6 |177
Accidents
Total 32 130 |31 |54 321]214)167]102] 30 | 27 | 24 | 1006
Weighting Rate(%) of Third 240
pary Construction. Accidents | 251 [200]258) 77| 17.7) 93 1791176133 |222|25.0| 175

Table 2. Types of third party constructions and their accident frequency.

NO| Total Accidents | 91 | 103 | 97 | 136 | 577 | 576 | 477 | 397 | 224 | 176 | 170 | 3,024
Electricity & i i i 3 4 ) ) 3 ) i i 14
Communication

1

Feequonc 220693 (347 419|755 | 462
quency E2 | E3 | E3 | E3|E3 E3
Water Service 2 3 2 - 18 10 12 3 1 2 1 54
2 Feequenc 219 | 291|206 | | 3.01| 173|251 | 755|446 | 113|588 | 178
quency 1 g2 | g2 | E2 E2 | E2|E2|E3|E3|E2|E3]| E2

Subway &
Subrond 3 2|46 |24 18| 8| 2]1]-1-59

3

Feoauen 329|194 {412 | 441|415 1.73 | 167 | 2.01 | 892 | 5.68 1.95
cequency E2 | E2 | E2 | E2|E2|E3|E2|E2]|E3|E3 E-2
New Build,

Rebuld & Omer| 4 | V| 2| 4| M| T84t %

4 -

Feeduen 439970 | 2.06 | 294 | 1.90 | 1.21 | 1.67 | 1.01 | 446 | 1.70 | 294 | 1.65
eequency E2 | E3|E2|E2|E2|E2|E2|E2|E3|E2|E2]| E2
Total 9 | 6 | 8 | 13{57 {2 (30/|18{4 1|6/ 6 |177

5 Feoauen 989 | 582|824 955|987 3471628453 178340352 5.85

eequency E2 |E2|E2|E2|E2|E2 | E2|E2|E2|E2|E2]| E2
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22, AAA ¥4 (Qualitative Analysis)

Table 3. Summary of Preliminary Hazard Analysis

1 Subway & Subroad - 5 7 47 59
2 Water Service - 1 - 53 54
3 Electricity & Communication - 2 - 12 14
4 New Build - 2 8 40 50

Total - 10 15 152 177

Table 4. Scoring Metrix from Four Types of Third Party Construction Accidents.

Subway & Subroad(S)
Water Service(W)
New Build / Rebuild(B)
Electricity & Communication(E)

— N W
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714
LR : Large Scale Release, SR : Small Scale Release,
LF&E : Large Fire & Explosion, SF&E : Small Fire & Explosion

O AlmrAlel A A ofgko] ofdh Risk A4

RISK = lei( SRi+ SFEi+ GRi+ GFE)

S(R) = [ (SxP:))(SxSRi+ SxSFEi+ SxGRi+ SxGFE?)]
W(R) = [ (WxPi)( WxSRi+ WxSFEi+ WkGRi+ WkGFEi)]
N(R) = [ (BxPi)( BxSRi+ BxSFEi+ B<GRi+ BxGFE7)]
ER) = [ (ExP)(ExSRi+ ExSFEi+ ExGRi+ ExGFE;)]
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Fig 2. Release accident trend due to Third Party Constructions.
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Fig 3. Release event trend due to Third Party Constructions.
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Table 5. Quantitative Consequence of Reiease Event.
Classified Items[Frequency(10-2)]
Subway & Water Clil;cglzgatigén New Build & Other(0)
Yr Subroad(59) Service(54) (l; 5 Rebuild(50) T
L| S LS Ll S L| S LIS
LR SR FE | FE LRI SR FE [FE LR|SR FE |FE LR|SR FE | FE LR|SR FE [FE
1991
(91)-21--11------31-----9
F | -12.19/1.09] - | - |LO9J1.O9 - | - | - | - -|-{329]1.09] - | -| -] -] - [9.89
1992
(103)-2---3---------1----6
F[-{toa] -] --lot]-[-1-1-1-1-1T-1-1T-Too7|-1-1-71- 1582
1993
(97)-2-2-2-------2------8
F | -]2.06{ - 12.06] - [206] - [ - | -] - |-|-1-206] - | - ]-|-|-]-1[824
1994
(]36)-312-----21--3-1----13
F 1| -122000731147[ - | - | -] -1 -1{1470073 - | - [220] - |0.73] - | - | - 9.55
1995
(577)-22]1-18---4---6-5----57
F | -(3.81]0.73]0.17| - |3.11] - | - | - [0.69] - | - | - [1.03] - 10.86] - { - | - | - [9.87
1996
(576)-1---10---11--6-1----20
F | -[027( - | - | - 4173 - | -{-101700.17 - | - |1.04] - |0.17] - | - | - | - 3.47
1997
(477)-422-12---2---8------30
F 0.8 10.42(0.42 2.51 0.42 1.67 6.28
1998
R R I N N I I R N N N O N I IR R N N R R
F 2.01 0.76 0.76 1.01 4.53
1999
(224)-2---1------- 1l-]-|-1-1-]4
F 0.89 0.45 0.45 1.7§
2000
(176)-1---2-------3------6
F [-los7] - | - -l3]-[-[-[-1-1-1-Tof -1-T1-1-1-1-5a
2001
af Y A e
Fl-l-{-T-1-Josof-[-F-1-1-7-1-l204] -7 -1-1-1-1-Rs3
T
3004 " A7 5| 7T |-4{53j1|-|-|12]2(-|-]40}2|8]|-|-1{-]-1177
F | -]1.55/0.17]0.23| - |1.750.03] - | - 10.39/0.06 - [ - |1.32(0.06/0.26] - | - | - | - |5.85
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<> Consequence Analysis(Large Scale Short Term)

Table 6. Accident analysis consequences for release scenarios.(PHAST)

Hole
70 2.027 0T 30C 25C 60min | 0.9m/s 1.66E F
ke/ert G , ke/s
E-3m
Max(Min) Effect Radiation Heat Fileball Over Effect
Diameter KW/ (m) pressure Distance .
(bar) (m)
4 418.80 0.0207 810.20
600m(25my)) 14.5 243.40 0.1379 209.80
375 137.10 0.2068 162.30
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