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Abstract - In this study, the overseas failure frequency data of the high-pressure gas pipeline
were investigated to apply QRA of high-pressure gas pipeline. The typical overseas failure fre-
quency data of high-pressure gas pipeline are DOT of United States , EGIG of Europe, and UKOPA
of United Kingdom (UK). Comparative analysis of these data was shown that EGIG data was suit-
able for the situation in Korea. In order to apply QRA of high-pressure gas pipeline, non-linear
regression analysis using the failure frequency data in the report of EGIG 8th was performed. In
the future, intensive researches are required for the external interference because about 50% of the
failure frequency of all incidents is the external interference, and for combining of domestic and
overseas data.
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Table 1. Summary of pipeline failure frequency

data
T EGIG UKOPA
713k 19701 ~ 2010 19621 ~ 20101
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Table 2. Total failure frequency of EGIG data
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Table 4. Failure frequency data of EGIG

for exposure period [1000km-yr]
A=)
] JRIE SR =t T ¥ | EGIG 5th | EGIG 6th | EGIG 7th | EGIG 8th
R R | TR S o E—
T e km-yr) L(yﬂear)L 1970~2001 | 1970~2004 | 1970~2007 | 1970~2010
1970 ~ | 7th report 3 -
1173 3.15X 10 0.372 w27
2007 | 38 years a71e) 2,410,000 | 2,770,000 | 3,150,000 | 3,550,000
(km-yr)
1970 ~ | 8threport | )5 | 3 555100 0351 & 00571 0.0532 0.0500 0.0462
2010 41 years 33
1971 ~ | | 01187 0.1097 0.0966 0.0903
40 years | 1222 3.52X10° 0.347 A}
2010 o | 00418 0.0377 0.0364 0.0331
lgii(; 30 years 860 301%10° 0286 2| 00637 0.0584 0.0545 0.0542
A=)
1 F| 00022 0.0026 0.0023 0.0021
91 =1 50 years | 460 225%10° 0.204 h
2010 e : : o - - - 0.0004
2001 ~ . | 2| 00505 0.0468 0.0420 0.0411
So10 | 10 years 207 1.24X10 0.167 A&/
A8 | #| 00176 0.0156 0.0136 0.0127
- Aasr
228?0 5 years 106 0.654X10° 0.162 ST | 0005 0.0052 0.0045 0.0042
2| 0.0066 0.0065 0.0080 0.0064
AT 000 0.0078 0.0068 0.0076
Table 3. Failure frequency UKOPA data of in- oz | © | 00077 007 : 007
cident causes for total exposure period o | 00121 0.0117 0.0114 0.0106

Primary failure frequency
Cause 19702010 per | yZiIer:;“ng
1000km-yr per 1000km-yr
_ Exteral 0.170 0.057
interference
Corrosion 0.057 0.040
Construction
defect / 0.059 0.031
Material failure
Hot tap made by 0017 0011
error ) ’
Gi
round 0.026 0015
movement
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Table 5. Transported product of UKOPA

7
&5 24 ag ] eswa | M
Natural Gas(Dry) 21,053 Propylene 36.3
Ethylene 1,153 Condensate 24.0
Natural Gas
Liquids 225.8 Propane 19.5
Crude
Oil(Spiked) 212.6 Butane 19.5
Ethane 38.1 TOTAL 22,370
2ol EGIG A= Blolg 533} 2o PS4
&3kt
23. Hlo|E Hlu &4
EGIG ¥ UKOPA =5 404 o) =248 A8S
Mo ATNE ARE WESHIL Yok A
UKOPAE HA7t2~E 233 & 7Hidd £29
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Table 6. Failure frequency data of UKOPA

[1000km-yr]
T8 UKOPA 2nd | UKOPA 8th
+& 713

(year) 1952~2000 1952~2010
%;E:ljn?ja 592,326 785,385
2FE 0.01283 0.01311
B3 AL TrE 0.03743 0.03098
orE 0.00989 0.00803
e 0.05455 0.04475
52 TEE 0.00187 0.00115
& 0.00000 0.00000
2FE 0.02487 0.01984
AlEA R TEE 0.00214 0.00115
& 0.00000 0.00000
ES 0.00535 0.00492
LGRS TEE 0.00187 0.00098
orE 0.00187 0.00115
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Fig. 1. Comparison of linear and non-linear re-
gression analysis (Failure Frequency due
to Corrosion).
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Fig. 2. Comparison of linear and non-linear re-
gression analysis (Failure Frequency due
to Construction/Material Defect).
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Fig. 3. Failure frequency due to external inter-
ference.
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Fig. 5. Failure frequency due to construction/
material defect.
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