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Abstract

Recently, the most important challenge for Sudan oil industry, especially with the
drop in oil prices, is how to reduce the drilling and completing costs. This project
presents a solution to this problem by introducing the slim hole drilling technology
through sidetracking from abandoned well to reach a new promising target in hamra oil
field.

This study investigated all the design problems encounter slim hole drilling (such as
Torque and drag, wellbore stability, ... etc.). The design and analysis of slim hole
sidetrack was conducted by using landmark software for slim hole well profile, bottom
hole assembly (BHA), surge & swab, hole cleaning and torque & drag (T&D). Our
developed wellbore stability program (using matlab software (GUI)) was utilized to
ensure stabilization of borehole (no collapse or fracturing formation problems). Abaqus
Finite Element software was used to simulate casing milling process (backer milling bit)
and open casing window that necessary for sidetracking operation.

A good result was obtained for slim hole profile with maximum inclination angle
44° and dogleg severity 3deg/30m this allow drilling operation without key seat problem.
Also, a suitable design of BHA to open a window in production casing and a proper BHA
to provide enough WOB for sidetracking. From the analysis of surge and swab, we
found that no disturbance in bottom hole pressure was observed during RIH and ROH
(only 10 -200 sec. stabilized system) and appropriated design of pump rate (ensure a
good clean up hole). Torque and drag problem was analyzed and the resultant sinusoidal
buckling located below KOP. Wellbore stability software program provides wellbore
stability curve region.

Finally, this project explains how to get benefits from abandon wells and reduce the
cost of drilling and completion by using slim hole and sidetrack technology.

Key words: slim hole, sidetrack simulator, BHA T&D, hole cleaning, wellbore

stability program, landmark.
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