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Abstract

Gas leakage through the cemented section of a ghsfrom a producing zone to other zones or
to the open air, poses serious threats to safetyrenenvironment. A number of design
variables during drilling and cementing jobs maggibly contribute to such leakage. Decisions
on these variables are best made during the dasmvell construction phase, as remedial
operations after the well begins production hawetéd success rate. Therefore an approach that
avoids the problem by ensuring robust zonal ismatiuring well construction jobs is more
suitable. Such an approach involves decisionsfairlg large number of design variables.
Building a model based on first principles to poedine effect of all of these variables on leakage
is a formidable task. An alternative examinechis paper relies on using multivariate statistics
to build an empirical model from available dateheTmodel can then be used to make decisions
on design variables such that leakage is avoidée:. proposed approach is explained using data
from 105 gas wells. The model built predicts legkavith about 75% accuracy in cross-
validation tests. In addition, it ranks decisi@rigables in the order of importance and suggests
which ones need to receive more attention. Theoagh presented can be extended to include
additional variables for which data is available.

1. Introduction

Migration of natural gas from a formation zone ioeanented hydrocarbon well to another can
cause severe environmental pollution problems temaquifers and the atmosphere. It may
also undermine the safety of personnel at the sitel] and create additional costs for well
intervention and repair. Gas leaks through poogiyented sections of a well may be due to a
number of factors relevant to well drilling or colefon. Therefore, it is important to ensure
that good decisions are made on such factors wieircenstruction jobs are designed, to
minimize unwanted leaks. The design objectiv@imhlly known as zonal isolation and has
been the subject of intense study recently.

In well construction jobs that do not ensure zaosalation, natural gas may move
through the small channels created in the cemegatkhn the annulus between the well casing
and the wall of the well. This gas may eventuedigch the wellhead. To detect inadvertent flow
of gas through cementing to the wellhead, the Yalhg simple procedure is followed: A
pressure gauge followed by a needle valve is ilestat the wellhead. The needle valve is
temporarily opened, to lower pressure by bleediitg esmall amount of gas, and then returns to
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