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[0 O The unique issues associated with ERD wells largely stem from the high inclination of thewell that is required
to reach the objective departures. Tangent" sail" angles in some ERD wellshave been 801 or higher. "Average"
angles from surface to TD have been 7001 or higher. Some ERDwells have in fact been drilled as extremely long
horizontal wells where the bulk of the well hasbeen drilled horizontally [0 defmed as an inclination of 88[] or more
(0.0 O At such high inclinations the transport of cuttings from the well is more difficult than invertical wells. As
a result, higher flow rates, tighter control of drilling-fluid rbeology, and the useof non-conventional mechanical
means to assist hole cleaning must he used. Such mechanicalmeans might include high drillstring rotation

0 off-bottom or the use of special, bladed drillpipeto stir cuttings beds mechanically. High rotary speeds and
backreaming help clean the hole butcan increase drilling shock&and cause fatigue or backoff of motor housings.
Therefore, suchpractices should be viewed as secondary hole-cleaning methods and used only if primary
holecleaning is inadequate. A common method of removing cuttings beds is the use of low-viscositysweeps that
scour the cuttings off the low side of the hole; high-viscosity sweeps are then madethat carry the dislodged cuttings
to the surface. The fundamental driver of hole cleaning,however, is flow rate, and high flow rates are strongly
recommended throughout high-inclinationsections if ERD allows. For this reason, the rig s pump and piping
capacities with regard to flowrate, pressure, and the drillstring design are critical.C] O Other implications of high
inclination include the greater likelihood of mechanical wellboreinstability and hence the need for careful
mud-weight planning. Since more formation is exposedfor longer periods, chemical stability also becomes more
critical.[] [0 Aside from hydraulics and formation stability, another potential ERD constraint is the abilityto sustain
drilling torque and run tubular in the well. Both of these processes are impacted byoptimizing thel] well

[ trajectoryd and field[] controld of(J variations[] from[J this[] directionalplan. Additionally, the trajectory
should be designed to minimize the induced torque during drillingand to maximize the available weight while
casing is run. Satisfaction of these objectives variesdepending on the TVD and departure of the target and the
frictional behaviors of the various holesections and the location of those sections. One observation from several
studies, however, is thatmultiple build rates should be used to initiate inclination into the well gradually. Increasing
thebuild rates in several steps minimizes near-surface dog-legs and the associated torque and drag.[] (1 The final
tangent angle and shape of the trajectory through the reservoir can be determined onthe basis of several
considerations. If the well design is close to the limit of wireline interventioncapabilitiesC] 651 to 7000 [ it may be
best to keep the KOP high and limit the inclination so thatwireline operations are feasible. If the well angle is more
severe and the inclination will alreadyexceed wireline operating limits, it may be appropriate to slightly deepen the
KOP to increaseformation stability and allow a more gradual build section. In such cases, although a higher
finalinclination angle will result, the higher inclination may in fact be optimal since it inhibits bucklingof the
ddlistring and coiled tubing, which could be critical controlling factors in severe ERD wells.

Page 5



00004, tushu007.com
<«<OQ00d0O0Oooodns>

goon

gobboooboupbDFODODDODOOOO0O0O0OO0OOOODOOO

0000000 :http://www.tushu007.com

Page 6



