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Damage analysis of carbon steel coil and shell in water bath
heaters
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Isfahan, Iran
s.shabanian@ma.iut.ac.ir

Abstract

Water bath heaters are designed to heat the gas prior to the pressure reduction. Owing to the initial design of the
system and its working conditions, corrosion possibility was supposed to be low; however, in one of the pressure
reducing stations severe corrosion and thinning of the walls were observed, in different areas of the heater
including the inner surface of the shell, coils and fire tubes. In order to investigate the cause of corrosion, non-
destructive and destructive tests including mechanical properties examination, x-ray diffraction, Light and
electron microscopy, EDS microanalysis and water analysis were carried out. The results showed that due to the
lack of proper regulation of water levels in the heater’s tank and poor input water quality, dew point corrosion
conditions fulfilled, then after evaporation and remaining of deposits, under deposit corrosion conditions
accomplished and through that a blister-like damage and corrosion on the shell roof has been created. After
detachment, corrosion products and scales, has fallen and remained on the upper surfaces of the coils and fire
tubes through the tank; consequently leading to scale corrosion of the carbon steel coil and fire tubes.

Keywords: water bath heater, carbon steel, corrosion.
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