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ABSTRACT: Objective To analyze the applicability of existing corrosion evaluation specifications to the calculation of resi-
dual strength of interaction corroded pipeline and screen the suitable evaluation specification for the residual strength of interac-
tion corroded pipeline. Methods Seven identification criteria for adjacent corrosion interaction like ASME B31G—91, modified
B31G, ASME B31G—2009/2012, RSTRENG method, DNV-RP-F101 method and PCORRC method as well as interaction
evaluation methodology were summarized. The applicability of all evaluation methods were analyzed by experimental data.
Results ASME B31G—91, modified B31G, ASME B31G—2009/2012 and RSTRENG methods were mostly based on the crit-
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ical axial spacing. Once over the critical axial spacing, adjacent corrosion interaction did not occur. However the evaluation

ideas or way of influence for the adjacent corrosion interaction was not given out. DNV RP-F101 standard clearly put forward

the criterion on interaction of adjacent corrosion and proposed the evaluation ideas for evaluation of interaction corrosion.

PCORRC method did not explicitly suggest the evaluation ideas. Conclusion The seven corrosion evaluation criteria are all

based on the single corrosion pipeline. They are more suitable for the evaluation on single corrosion defect pipeline but conserv-

ative for the evaluation on interaction corrosion defects. The interaction criterion of adjacent corrosion defects is too simple with
the method of ASME B31G—91, modified B31G, ASME B31G—2009/2012, RSTRENG method, DNV-RP-F101 method and

PCORRC method, and the mechanism of the interaction between adjacent corrosion defects is not completely showed. In com-

parison, the DNV-RP-F101 method is more accurate and less conservative than other methods.

KEY WORDS: adjacent corrosion; axial spacing; interaction; residual strength; evaluation criterion; applicability
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Fig.1 Distance map of interaction between adjacent corrosion
defects: a) axial length, b) circular length
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Fig.2 Projection diagram of adjacent corrosion defects
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Fig.3 Combined corrosion defects in DNV method
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Table 1 Size of interaction corrosion defects
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i B /MPa BEEE/MPa W /mm K /mm 58 B /mm [] #5./mm [] #5./mm R /mm £ /mm
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2 5.32 39.60 31.90 20.50 -31.90 5.32 99.70
3 5.62 39.60 32.00 -39.60 9.90 5.62 39.60
4 601 684 5.42 39.50 32.10 -9.50 10.00 5.42 69.50
5 5.39 39.60 32.20 20.50 9.60 5.39 99.70
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10 3.81 40.06 32.11 19.84 10.03 3.81 160.02
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Fig.4 Map of interaction corrosion defects
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Table 2 Calculation data of failure experiment and evaluation methods for interaction corrosion pipeline
P9 S8 ASME—91 B31G %i#f ASME—2009/2012 RSTRENG  DNV-RP-F101  PCORRC
1 22.68 21.07 20.68 20.48 20.31 21.98 21.53
2 20.31 17.43 15.89 16.94 15.18 16.40 18.48
3 21.14 2091 20.41 20.32 19.98 21.66 21.31
4 20.87 18.80 17.67 18.27 17.04 18.70 19.80
5 18.66 17.33 15.74 16.84 15.00 16.19 18.35
6 18.77 17.53 16.04 17.04 15.35 16.60 18.61
7 24.20 21.22 21.31 21.62 21.16 24.58 23.86
8 23.06 18.68 18.04 19.03 17.65 20.80 21.72
9 23.23 18.74 18.12 19.09 17.74 20.90 21.79
10 21.26 17.58 16.58 17.91 16.12 18.54 20.14
11 20.16 16.86 15.66 17.17 15.18 16.79 18.07
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Fig.5 Error in evaluation methods for interaction corrosion
defects
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