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External corrosion is one of the primary mechanisms resulting in pipeline failures. 
Statistics showed that, of the various reasons causing failures of long-distance 
transmission pipelines in Canada, nearly 57% of all failure events are associated with the 
occurrence of external corrosion. Pipeline external corrosion is a complex phenomenon, 
and the complexity arises from the fact that numerous factors affecting the corrosion 
processes have interrelated each other. Particularly, these factors are related to coatings 
and their performance, cathodic protection and the service environments. 
 
This talk includes the author’s research experiences in relevant areas in the last two 
decades. Starting from the principle for pipeline external corrosion prevention and the 
main coatings used today, the talk then examines the coating failure modes and effect 
analysis, especially the coating performance in conjunction with cathodic protection. After 
introducing the testing methods for coating performance evaluation in both laboratory (for 
academic research) and the field (for practical applications), the talk also covers some 
functional coatings for smart corrosion sensing, anticorrosion and antibiofouling, as well 
as erosion-resistant coatings. The talk concludes by offering insights into the practical 
requirements for high-performance coatings for effective corrosion control. 
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