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Analysis and Prevention of Platen Superheater Elbow Leakage of
Supercritical Boiler in a Coal-fired Power Plant

JIANG Tao
(Datang Northeast Electric Power Test and Research Institute, Changchun 130012, China)

Abstract: Leakage of platen superheater in a 600 MW Power Unit resulted an anormal shutdown. The causes of
superheater leaking were analyzed and studied through on-site inspection, macroscopic, microscopic, thickness
measurement, chemical composition analysis, combined with metallographic structure analysis and hardness analysis. The
results show that the transverse fatigue cracks occur on the inner arc surface of the outer wall of the tube and extend to the
inner wall due to the unreasonable structure of the tube and the long period of alternating load. The initial leakage of high
temperature and high pressure steam in this position leads to the chain blowing of other pipe sections, which ultimately
leads to the occurrence of the unit shut down abnormally; The original defects, such as scratches and grooves, are the
source of cracks in the neutral surface of the superheater elbow, which expand to the outer wall and form penetrating
cracks under the influence of the process of burst and steam leakage. In order to prevent similar accidents from happening
again, corresponding preventive measures are put forward in maintenance, supervision, design and manufacturing.
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Fig.1 the overall damage of the 5 th platen
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Fig.2 Damages on the intrados of elbow tubes of other small platens
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Tab.1 The results of wall thickness measurement
/mm /mm
1 6.43 8 2.88
2 3.64 9 1.67
3 2.04 10 2.02
4 3.83 11 3.75
5 6.30 12 1.85
6 6.40 13 1.78
3 U 7 6.42
Fig.3 Macroscopic morphologies of inside wall of neutral plane
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Tab.2 Chemical composition analysis results of the steel
Cr Mo \% C S P Mn Si Fe
GB/T 5310-2017 0.90~1.20  0.25~0.35 0.15~0.30  0.08~0.15 <0.010 <0.025 0.40~0.70  0.17~0.37
1.034 0.336 0.29 0.132 0.010 0.025 0.58 0.29
0.996 0.347 0.28 0.145 0.010 0.024 0.59 0.30
3 1.071 0.342 0.29 0.144 0.010 0.025 0.58 0.26
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Fig.6 Microstructures of the most inner U-shaped elbow tubes
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Tab.3 The results of hardness measurement
1 2 3
1 176.5 174.9 172.1 174.5
5 183.4 180.6 177.4 180.5
6 177.3 170.5 178.1 1753
7 178.7 179.0 181.9 179.9
3
3.1 7
Fig.7 Schematic diagram of the failure process
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