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Abstract

The corrosion of metallic structures has a significant impact on
economy because general or pitting corrosion resulted in loss of metal
strength then in product loss. Regular pipeline inspection are required in
addition to certain preventive measurers. Cathodic protection is one of
the most effective methods employed for underground pipeline such as
cooling water pipeline embeded in soil . in the present study a mini
cathodic protection system for buried mild steel pipe segment using
sacrificial anode (magnesium) was installed according to standard
procedure given by "United Facilities Criteria (UFC), US army Crop of
Engineers.

It was aimed to control system operation throughout data
measurements of potentials distribution and current densities . The
criteria of potential distribution along the pipeline would be the goal of
the present study , that to maintain the potential values within the
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required protection level. Prior to system installation ; the soil was tested
for resistivity , pH and moisture content at different locations and depths
.The corrosion rate of mild steel specimens was determined by
electrochemical polarization technique.

The data obtained from the measurements of the potential and current
density were used to develop a mathematical model .The Boundary
Element Method (BEM)was used for predication of the potential values
needed for effective corrosion prevention. A computer program by
Fortran 90 was employed to solve two —dimension problem in
rectangular domain with boundary element method as a case study ,
giving prediction for potential on cathode (pipeline). When some
variables had been fed to the program (measured values) such as
potentials at ground surface over extension of cathode and anode ,
potential output of sacrificial anode and current density over the cathode
surface, other variables will be computed by program such as potential
distribution along pipeline. It was found that the predicated potential
values by BEM are in good agreement with the obtained experimental
data.
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