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Abstract

Cathodic protection, which is worldwide used in protecting both of
the buried equipment under the ground or those submerged down the
river or sea waters from corrosion. Cathodic protection had been still
utilized since more than a century ago, and would still have its major
impact in protecting across natural gas and crude oil pipe lines which
spread long distances and also in protecting irrigation pipelines

systems and industrial projects' metallic structure.

Owing to the fact that Iraq has a huge network of pipelines to
transport crude oil, petroleum products and natural gas, this network is
exposed to ground corrosion problems which results in idle in addition
to the large sums of money as a renovating facilities and replacement
of parts of them as well as use of an expensive materials, only for the
unique characteristic in corrosion resistance and in addition to
utilizing of a mass of metal larger than it is required to compensate the
expected erosion such as the use of tube with a thickness greater than
required by the operational conditions. So it became necessary to
develop an exact solution to overcome this problem by using a

cathodic protection.

The project included the design of cathodic protection by using
solar cells , which are the DC source to generate an injection current ,
to be pumped to the anode or a group of anodes placed in specific
locations whose areas and distance the pipe (or the body to be
protected) are to be determined by studying of the nature of the

resistance surrounding soil and coating resistant of the pipe by which



the anode current and the voltage required for the protection can be
calculate hence the artificial corrosion cell which reverse the direction
of corrosion current from the pipe to be protected to the anode used
for this purpose can be formed. The impressed current method would
thus be achieved by raising anode potential to a higher level of tube
potential making the tube potential more negatively and this is what

ensures reverse corrosion current resulting protecting the pipe .

The project also implemented MATLAB software to form M-file
include all numerical calculations for the design and then Simulink
software had been used to represent protection circuit by considering
the solar cell as a DC source and then used Buck Converter circuit to
control the load current (protection current) via controlling pulse
width modulation (PWM) duty cycle, were the interlace M-file
program instructive to the Simulink software through utilizing the

Block "From Workspace".
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