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Abstract

This study attempts to give a solution for locating the damage place of the buried
oil pipelines based on the methodology of radiation. This is done by taking
advantage of the collisional property for neutron which is classified as one of the
non-destructive testing techniques. It aims to show the positive and negative
aspects of this type of inspection, which gives an opportunity to do many
improvements before embarking on the construction of the inspection set.
Therefor it works in the optimum condition and saves a lot of money that may be
spent in vain.

A simulation program called standard Monte Carlo Neutron Photon (MCNP5a)
transport code used to simulate a neutron source and a detector that moves in a
longitudinal motion inside the pipe and both are held by a mobile motorized
mechanical machine. The detector is capturing the regressive signals of neutron
scattered from the soil surrounding the pipe and affected by any change in the
chemical properties of the soil. The location of the leaks is placed through
detector sensing of the backscattered neutrons amount and thus locate the place
of pipe damage.

This study has been done by examining three factors affecting the detection
capability for underground oil leakage detection related to the oil spot volume,
oil spot concentration in the soil and soil density. The comparison between these
factors shows that some of them have high effect and the others have small effect
that can be negligible.

It was found that this inspection set is an ideal set for oil leakage detection, and
to be recommend to do this study in reality to see the degree of accuracy for the
simulation practice, also additional studies taking into account the various
factors related to this kind of inspections that may give false indications on the
existence of leakage should be recommended.



