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Abstract Severe wall thinning is found on the tube of a low-pressure evaporator(LPEVA) module that is used for a heat
recovery steam generator(HRSG) of a district heating system. Since wall thinning can lead to sudden failure or accidents that
lead to shutdown of the operation, it is very important to investigate the main mechanism of the wall thinning. In this study,
corrosion analysis associated with a typical flow-accelerated corrosion(FAC) is performed using the corroded tube connected
to an upper header of the LPEVA. To investigate factors triggering the FAC, the morphology, composition, and phase of the
corroded product of the tube are examined using optical microscopy, scanning electron microscopy combined with energy
dispersive spectroscopy, and x-ray diffraction. The results show that the thinnest part of the tube is in the region where gas
directly contacts, revealing the typical orange peel type of morphology frequently found in the FAC. The discovery of oxide
scales containing phosphate indicates that phosphate corrosion is the main mechanism that weakens the stability of the protective
magnetite film and the FAC accelerates the corrosion by generating the orange peel type of morphology.
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Table 1. Chemical composition of SA178-A(Wt%).
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Fig. 1. Schematics of low pressure evaporator in heat recovery
steam generator.
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Heat No. Fe C Mn S P Si
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Fig. 3. SEM image of the cross section along the thickness direction in 3rd row tube and its EDS mapping.
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Fig. 4. (a) SEM image of cross section along the thickness direction in 9th row tube and its EDS mapping, and (b) X-ray diffraction on

the surface of the water side.
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Fig. 5. SEM image of cross-sectional microstructure in the vicinity
of (a) outside, (b) inside in 3rd row tube, and (c) outside, (d) inside
in 9th row tube.
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