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Development of Corrosion Defect Assessment Method
for City Gas Pipeline

Cheol-Man Kim, Woo-Sik Kim, Sang-In Han, Song-Chun Choi

Key Words: City Gas Pipeline(=7]7}2~u]#), Corrosion Defect(F-2]Z23}), Full Scale Burst Test
(Au]# 3E A1), Finite Element Analysis(f-32.43l4]), Remaining Strength(%++
FE)

Abstract

The length of city gas pipeline is increasing with expansion of natural gas transmission rapidly. A
lot of the expense was paid for repair and maintenance with increasing of pipeline length and the cost
of repair and maintenance by the corrosion was the highest. It is necessary to evaluate integrity in case
of thickness reduction by corrosion. There are a lot of assessment criteria for corrosion defect in
foreign countries but they are not suitable for application in the country directly.

In this work, we performed the burst test and the finite element analysis for city gas pipeline, KS
D3507 and KS D3631 for city gas transmission, and developed the assessment method of corrosion
defect, which is suitable for domestic condition.
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Table 1 Chemical compositions of KS D3507
and KS D3631

KS D3507 KS D3631
KS Spec. | This work | KS Spec. |This work
C - 0.075 <0.30 0.083
Si - 0.014 <0.35 0.01
Mn - 0.558 <0.95 0.571
P | <0.040 0.011 <0.040 0.012
S | <0.004 0.007 <0.035 0.007
Fe Bal. Bal. Bal. Bal.
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Fig. 1 Tensile specimen diagram

(b)
Fig. 2 Burst test system
(a) Data process (b) Pressurization device
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Table 2 Defect size

Defect Size

Depth(d) | Width(W) | Length(L)

100mm

KS D3507 0.5t 50mm 200mm
300mm

100mm

KS D3631 0.5t 50mm 200mm
300mm

Fig. 3 The shape of machined corrosion
defect(300x50x0.5t)
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Fig. 4 Finite element mesh for corroded

pipeline
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Table 3 Mechanical properties of KS D3507
and KS D3631
KS D3507 KS D3631
KS Spec. | This work| KS Spec. |This work
YS
373 206 = 345
(MPa)
UTS
294 < 436 334 < 416
(MPa)
Elong.
25 < 27 25 < 34.4
(%)

Table 4 Burst pressure according to
corrosion defect size

Defect Size
(LxWxd)

Burst Pressure
(kgs/cnt

KS D3507

100x50%3.5

143.6

200x50x3.5

123.7

300x50x3.5

109.8

KS D3631

100x50%3.4

141.2

200x50x3.7

118.8

300x50x3.5

109.9

1% 5% 300x50x0.5t=L7] 9]
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Fig. 5 The strain variation according to pressure
(KS D3631, defect size:300x50x0.5t)
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0 Classical Effective Area Methods

0 The ASME B31G Criterion

0 The RSTRENG 0.85 or Modified B31G

Criterion
0 Chell Limit Load Analysis (global model)
0 Kanninen Shell Theory Criterion
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Fig. 6 Comparison of burst test and FEA of
KS D3631 according to defect depth
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0 Sims Pressure Vessel Criterion

0 Ritchie and Last Criterion

0 PRCI/Battelle PCORRC Plastic Collapse
Criterion

0 BG Technology/Det Norske Veritas Level
1 Criterion
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Fig. 7 Main window of COPAP CITY
program
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Summary of Besult @
Method kgt /o] Mawx, Sate Pressure | Burst Pressure
1, COR&P 81,078 101,347
2, Effective Area 0,000 0,000
3, &SME B31G 56,643 70,803
| 4, Modifided B31G 80,958 101,197
5, Chell Limit Load Analys 70,004 7,505
B Kanninen Shell Theory B4,700 80,875
7. Sims Pressure Yessel 65,428 81,785
| 8 Ritchie and Last 53,903 79,679
9, PRCI/Battelle PCORRC 73,383 91,728
10, BG/DNY Level 1 6,524 96,030
MEQR 113,635 113,635

(b)

Fig. 9 Result window of COPAP CITY program
(KS D3631, 300x50x0.5t)
(@) View results (b) Summary of results
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