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Fundamental Studies on Pipeline
Corrosion

A A deterministic basisfor predicting the accumulationof corrosion
damagein oil and gas transmission systems (pipelines, pumps,
storagevesselsetc) is badly needed,in order that inspectionand
maintenancecanbe most efficiently scheduled

A Pipelinestend to evolve into unique systems, becauseof the
unique operating conditions  Hence,it is difficult to transfer data
and experiencedevelopedon one systemon to another.

A Failures are rare (but often, catastrophic) events, so that
calibratingdata are often minimal.

w Empiricalmodelsare generallyexpensive becauseof the needfor
large calibratingdatabases

w Empiricalmodelsfail to capturethe mechanismof failure.

w Empiricalmodelsgenerallyfail to yield the accuracyof prediction
to makethem usefulfor maintenanceand life extensionanalyses2



Deterministic Modeling of the corrosion of pipeline
by CQ and the Effect of Acetic Acid.
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Corrosion in the oil industry

In the oil industry, the
electrochemistry of
corrosionis related to the
presenceof H,S,CQ, and
microorganismgMIC)
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CQ corrosion in the oll industry
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CQ In the OIl Industry

A In the 19700 &vo major

facts  boosted
research  in
corrosion

A Firstly,

amounts of CQ

put into production.

the
CQ
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CQ In the OIl Industry

A Secondly, in US )
and Canada, the RS entP g &
development of
Enhanced Oll
Recovery (EOR)
techniques




Enhanced OIil Recovery Technigues
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CQO-Enhanced Oil Recovery Process

CO, and water Oil to market

recycled r,
—

C r",’ "‘i;f‘:‘;;'a:Miscible

gy Zone |

Additignal
Oil




PIPELINES

A Internal corrosiongenerallyin the form of pitting.

A Often assoclatedwith sludgeand water in the pipe
atthe 6 0Q O t ppIPN.

A Pitting wasresponsiblefor the OTLeaksin Prudhoe
Bay

A No current industry standard method for predicting
the accumulation of damage or the time of
perforation.

A Need a method that would, at the very least,
prioritize where to inspect



Example of pitting corrosion on the inner wall of pipe. Note that, in
this case, the pits appear to be uniformly spaced down the pipe.
Judging from the pipe wall thickness,the larger pits displayed in the
lower frame are approximately 1-inch in diameter. (Courtesy of Rosen
Inc.).



