NATIONAL GRID GAS PIPELINE,

MILFORD HAVEN TO TIRLEY
Corrosion

There is serious cause for concern about the probability of corrosion of this pipeline, leading to failure.

It must be noted that the majority of gas pipeline explosions in the last 15 years have been caused by failure due to corrosion.

All steels, to varying degrees, are subject to corrosive attack.  The attack may be reduced by choice of steel type and analysis, but cost considerations and a requirement for particular mechanical properties – strength, ductility, impact resistance, fatigue resistance, etc. – limit freedom of this choice.

Corrosive attack can also be reduced – minimised – by protective measures such as protective coatings and cathodic protection.

This pipeline is constructed of steel to API 5L-X80, a carbon manganese steel.  National Grid has said that it will be protected from external corrosion by a barrier coating of epoxy resin and by cathodic protection by sacrificial anodes and/or impressed current.

The protective effect of the barrier coating will be lost if it is breached – for example by handling damage or impact from sharp stones during laying or back filling.  Unless damaged areas of coating are properly repaired they will become sites of accelerated corrosion.

We have observed, and have evidence of, significant damage to the coating.

The coating can be adequately repaired in the field, but repairs must be done technically correctly.  This implies grit blasting the damaged areas and recoating under conditions of controlled temperature and humidity.  This, of course, requires covering and enclosure of the repair site.

We have evidence of attempted repairs without grit blasting and in the open.

When a steel pipeline is laid in waterlogged – saturated – ground, the waterlogged soil becomes oxygen depleted.  The water around the pipe becomes anaerobic and, except in certain special circumstances which I shall discuss later, the corrosive attack will be minimal.  In short, if the ground remains saturated the pipe will be stable.  However, the steep, hilly, topography of South Wales promotes drainage and the continuing introduction of new, oxygen rich water which will actively promote corrosion.

In areas where ground water has a high sulphur content and is rich in sulphur loving bacteria corrosion – though of a different type – will continue even in fully saturated, anaerobic, conditions.  In such high sulphur conditions cathodic protection simply does not work.

Such conditions are found in many places along the pipeline route.  In a recent test in the Neath Valley, a steel plate 50mm thick lost 13mm of thickness due to corrosion in 12 months.

The wall thickness of this pipeline is, in some lengths, 22.8mm, and in other lengths 15.9mm.

National Grid has said that the internal coating of this pipeline is not a corrosion protection barrier, and that it is not repaired at each welded joint (where it is burnt off by welding).  There is, therefore, no protection against internal corrosion.

National Grid has also said that internal corrosion will not occur.  That is metallurgical nonsense, especially in view of our photographs of internal corrosion.  It also ignores the 2000 Carlsbad, New Mexico, explosion.  In a pipeline smaller than this, operating at a pressure lower than the design pressure of this pipeline, that explosion killed 12 people, destroyed three vehicles and extensively damaged two bridges.  The cause was found to be failure by internal corrosion.

Michael Sandford.
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