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The Evaluation of Burst Pressure for Corroded.Pipeline
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Abstract

The transmission pipeline industry spends many millions of dollars annually performing inline
inspections, excavating sites of possible corrosion, and repairing or replacing damaged sections of pipe.
New criteria for evaluation of the integrity of corroded pipe have been developed in recent years to
help in controlling these costs. These new criteria vary widely in their estimates of integrity and the
most appropriate criterion for a given pipeline is not always clear. This paper presents an overview,
comparison and evaluation of acceptability criteria for corrosion defects in pipelines. By full scale burst
tests, this paper has assessed the relative accuracy of each of theses criteria in predicting burst
pressure. Many of the criteria appear to be excessively conservative and indicate that defects must be
repaired when none is needed, based upon burst test data.
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« Cassical ASME B31G criterion

» Modified ASME B31G criterion

* RSTRENG software

¢ Chell limit load analysis

« Kaunninen axisymmetric shell theory criterion

» Sims criterion

+ Ritchie corrosion defect criterion

+ Battelle/PRCI PCORRC criterion

» BG technology/DNV Level 1 criterion
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Table 1 The chemical composition of API 5L X65

Z9q -

4 - 19H

Table 3 The summary of burst test pipe geometries

. 0
natural gas pipeline(wt%) Test No. L(mm) W(mm) d(mm), d(%)
Mo C |Si| P S Cr|Ni {Nb|Ti |V |Fe DA 200 50 4.2(24.0%)
1.51] 0,091 |0.30] 0.024 | 0.002 | 0.031 {0.03010.0600.048 | 0.057 | Bal. DE 200 50 8.9(50.9%)
DC 200 50 13.1(74.8%)
0,
Table 2 The mechanical properties of API 5L X65 LA 100 50 8.4(48.0%)
1 0,
natural gas pipeline LC 300 50 8.5(48.6%)
: - CE 200 100 8.4(48.0%)
Specimen O yicld o Elongation Chary - ”
d]i)rection (MPa) (M}:I;) (%) | impact energy CcC 200 200 9.0(51.4%)
0.5% total strain 25mm | (J, min~max.)
Longitudinal | - 474.1 5566) 336 | 396-400(L-T)
Circumferential 495.2 564.51 344 272-400(T-L)

Fig. 2 The shape of mechanically machined

corrosion defect
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Table 4 Actual and predicted burst pressures
calculated by API SL X65 tensile
requirement(0 yi1i=448 MPa, 0 4=530 MPa)
(unit : MPa)

Criteria | DA | DB | DC [ LA | LC | CB | CC | PdPy

Py 241 ]218]172]243]198 [ 234 | 26| -
212 172|118 1210 | 159 | 179 [ 17.1 | 0.69

RSTRENG (0.88)|(0.79)[ (0.69) | (0.86) | (0.80) | (0.76){ (0.76) | ~0.88
ASME 208 | 183 | 155206 | 17.5 | 186 | 183 | 0.79
B3IG (0.86)|(0.84)] (0.90) | (0.85) [ (0.88) | (0.79)| (0.81) | ~0.90
Modified | 205 [ 18.1 | 13.8 | 21.2 | 17.1 {185 | 180 | 0.79
B31G (0.89){(0.83) | (0.80) | (0.87) | (0.86)(0.79)| (0.80)| ~0.89
Chell 201 [ 177|162 ] 208 | 162|179 | 176 | 0.76
(0.83)|(0.81){(0.94)| 0.86){(0.82)| (0.76)| (0.78) | ~0.94

Kamrinen | 193 [ 123 ] 62 153 1129|130 | 121 | 036
(0.80){(0.56){(0.36) [ (0.63) [ (0.65){(0.56) | (0.54) | ~0.80

Sims wide | 209 | 162|100 200 1152 167 | 160 | 058
(0.87){(0.74)[(0.58) | (0.82)| (0.77)| (0.71) | (0.71) | ~0.87

Ritchie 200 { 155 [ 96 [ 190|145 (160 | 154 | 0.56
(0.83){(0.71){(0.56) | 0.79) | (0.73) | (0.68) | (0.68) | ~0.83

Battelle 233200153 (226 186|204 | 199 | 087
/PRCI (0.97)](0.92)](0.89)| 0.93)](0.94)) (0.87) | (0.88) | ~0.97
240 [ 20.0 | 141|239 185|206 | 200 | 082

BGDNV (0.99)[(0.92)](0.82)}(0.98) | (0.93){ (0.88) | (0.88)| ~0.99
Table 5 Actual and predicted burst pressures
calculated by actual tensile test result

(0 yiete=495.2 MPa, 0 =564.5 MPa)
(unit : MPa)

Criteria DA | DB | DC | LA | LC | CB | CC | PPy

P, 201|218 172 243|198 | 234 | 226 | -
RSTRENG | 222 | 188|129 1229 173 [ 1961 187 | 075
§ (0.96)|(0.86){(0.75)| (0.94) | (0.87) | (0.84) | (0.83) | ~0.96
ASME 230 [ 202 | 172|228 | 194 | 206 | 202 | 088
B3IG (0.95)[(0.93)|(1.00)| (0.94)| (0.98) | (0.88) | (0.89) | ~1.00
Modificd 24198151 [23.1] 186202 197 | 0386
B31G (0.97)](0.91)}(0.88)1(0.95)1(0.94)| (0.86) | (0.87) | ~0.97
Chel 22195178 230180 198] 195 [ 085
c (0.92){(0.89)[(1.03){(0.95)}(0.91) [ (0.85) (0.86) | ~1.03
Kani 205 13.1] 66 [ 1631371391291 038
anninen— 10.85)|0.60)] 0.38)| 0.67)| 0.69)| (0.59)| 0.57)| ~0.85
Sims wide | 231 [ 179 [ 11 [ 220 [168 1185 [ 177 [ 065
ms (0.96)](0.82)|0.65)| (0.91)|(0.85)|0.79)| (0.78) | ~0.96
Ritchie 213 165 102 [207.9]1580] 1743 | 166.9 | 0.59
! (0.88)](0.76)|(0.59)| (0.84)|(0.78) | (0.73)| 0.72) | ~0.88
Battelle 248 213|163 | 241199 [218] 212 093
[PRCI (1.03)[(0.98)|(0.95)|0.99)|(1.01)(0.93)| (0.94) | ~1.03
sopyy | 255|214 150 254|197 | m0 213 | 07
(1.06){(0.98) | (0.87)(1.05)(0.99){(0.94) | (0.94) | ~1.06
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Fig. 7 The strain according to position on the CB
damaged pipeline
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