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Repair of Crack in X Hydrogenation Unit A335P22

WANG Haifeng
Sinopec Tenth Construction Co., Ltd., Qingdao, Shandong, 226000, China

Abstract: The A335 P22 high-pressure pipeline with a specification of ® 406.4 x 40.49mm in the X hydrogenation unit developed a
66mm longitudinal crack after three years of operation at the flange elbow weld for transporting high-temperature hydrogen medium.
Through systematic analysis, the crack originated from a forging wrinkle defect about 0.2mm deep on the inner wall of the flange neck,
which caused hydrogen induced stress corrosion cracking under the coupling effect of high temperature and high pressure hydrogen
environment and cyclic stress. After the crack penetrates the flange wall, the toughness of the quenched microstructure in the heat
affected zone of the weld is significantly lower than that of the forging body, and it turns to propagate along the weld, forming a failure
path of “inner wall cracking flange penetration weld penetration”. The repair adopts a whole replacement flange scheme, and the
thermal displacement is controlled within 0.2mm through dual mechanical fixation of the pipeline. 350MPa ultra-high pressure water
jet cutting is used to achieve a cutting deviation of < 0.5mm, and strict welding processes such as hydrogen elimination treatment,
narrow channel welding, and segmented temperature control heat treatment are carried out. This scheme eliminates the risk of residual
stress concentration at 385MPa while avoiding a secondary parking loss of 1.2 million yuan.
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