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Abstract

With the deep development of green low-carbon and energy-saving and environmental protection
work, the application of boiler flue gas waste heat recovery exchangers is becoming more and more
extensive. While the thermal efficiency of the boiler is greatly improved, the problems of leakage
and corrosion are increasingly exposed due to the continuous decrease of exhaust temperature In
this paper, the cause of leakage of a newly built boiler flue gas heat exchanger in a certain petro-
chemical enterprise’s thermal power unit is analyzed, and it determined that the cause of leakage
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is stress corrosion. According to the three necessary conditions of stress corrosion, combined with
the actual operation data and the characteristics of the boiler structure, it is layer by layer, and it is
found that the actual inlet water temperature of the flue gas heat exchanger is 10°C lower than the
design temperature, the outlet gas temperature is 28°C lower than the design temperature, and the
wall surface temperature of the heat exchange tube is lower than the dew point temperature of
H2S04 and HCI. It is proposed that the actual operation environment of the flue gas heat exchanger
deviates greatly from the initial design conditions, which is the fundamental reason for stress cor-
rosion, and corresponding measures are proposed. It helps improve the operational efficiency and
safety of boilers and serves as a reference for the operation and maintenance of similar types of
boilers.
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Table 1. Technical characteristics of flue gas heat exchangers
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TAEREA MPa — 0.8
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ANV — +5000 Pa 1.6 MPa
WA C — 100
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i MW 35

Figure 1. Corrosion and leakage of flue gas heat exchanger
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Table 2. Results of metal chemical composition analysis of heat exchanger tubes
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Figure 2. Results of metal chemical composition analysis of heat exchanger tubes
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Figure 3. Cross section inspection of heat exchange tube
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