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Abstract

This paper reports on the failure analysis of tubes from a conventional shell tube type heat exchanger in one
of the compression stages used to cool the compressed natural gas. The heat exchanger is a one pass type with
a tube bundle with straight tubes. Both the tubes and shell being manufactured from carbon steel. The service
fluid at the shell side is anti-freezing solution while it is compressed natural gas at the tube side. The cause
of the failure was thoroughly investigated using visual examination, chemical analysis and metallographic
studies using optical microscope while the surface of corroded material were studied using scanning electron
microscope. Electrochemical studies were performed by linear polarization resistance technique, while
X-ray diffraction, X-ray fluorescence and EDS analysis was conducted on residual corrosion products. The
investigation revealed that corrosion had occurred on outer surface of the tubes in areas exposed to coolant
fluid. The evidence indicated that, penetration of oxygen inside coolant fluid resulting in glycol oxidation and
has led the production of acid which was the main cause of the corrosion. The presence of copper on the outer
surface of tubes had accelerated the corrosion process by galvanic corrosion effect.

Keywords: Shell tube heat exchanger, Failure analysis, Localized corrosion, Carbon steel, Gas cooler, LPR Technique;
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