The Ups and Downs of Frac-and-Packs
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THE BACKGROUND

Texaco is frac-packing oil wells in their EOR
steam injection project in the Kern River
Field near Bakersfield, California. Unstimu-
lated wells produce without fracs from this
0.5 to 3 Darcy unconsolidated sandstone
through long perforated intervals. A recent
frac-and-pack program increased well pro-
ductivity by more than 3-fold. The fracs are
designed to bypass near-wellbore damage,
providing better connection from the res-
ervoir back to the wellbore. Texaco needed
to quantify fracture height coverage over
the perforated interval, and evaluate ways
to cut treatment costs, since there are over
5000 wells that are potential stimulation
candidates in this field.

PINNACLE PERFORMS

Pinnacle designed a mapping program
incorporating both downhole and surface
tilt fracture mapping, which was then inte-
grated with real-data (net pressure) analysis
for these 3-stage fracture treatments.

The mapping results from two wells show
that about 90% of the perforated interval

was stimulated with frac half-lengths
greater than 25', which is sufficient to
bypass the near-wellbore damage. How-
ever, the fracs grew predominately outside
of the perforated interval in 5 out the 6
stages! Although the overall coverage was
excellent, most of the fracs did not actually
hit their targeted interval. This is some-
thing to keep in mind when designing
frac-packs anywhere—we must be careful
not to assume too much.

The figure at upper right shows the
fracture height and length for two wells
measured with downhole tilt mapping.

For each well, the figure shows the depth
track on the far left, then the results of each
of the three stages. Each of these stages
shows the perforated interval (the vertical
dashed line) and the ellipses show the
downhole tilt frac mapping results for each
successive stage. A novel multi-stage strat-
egy without using any bridge-plugs was
employed. Real-time tilt mapping revealed
that tip screen-out was not being achieved
(i.e.frac dimensions kept growing until
shut-in) with a 20 BPM pump rate. Sub-
sequent jobs were pumped at 10 BPM in
order to achieve a tip screen-out, the lower
rate also reduced costs significantly.

THE RESULTS

Texaco estimates that this real-data
approach has cut costs from $35,000

to $20,000 per well for the same, if not
enhanced, production response. This cost
savings of $15,000 per well equates to a
$75 million saving for the 5000 wells that
remain to be stimulated in the Kern River
Field. Texaco has continued to evaluate
enhanced frac-pack procedures in the
Kern River Field. Please refer to SPE paper
#54102 for more information.
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Profile view of fractures created in two wells in the Kern
River Field. Dashed lines are perforated intervals and
ellipses represent fracture coverage from downhole
tiltmeters. As can be seen in the illustration at left for
Well 1, the first and second stages grew upward and
out of the perforated interval while the third stage
grew downward. The illustration on the right from Well
2 shows similar results.
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Fracture azimuths in
Texaco’s Kern River Field.
This plan view shows
fracture azimuths for each
stage in two pilot wells.
Observation wells for the
downhole tiltmapping are
also shown.
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