
Hassi Messaoud
field, Algeria

Benefits

■ Well stimulation and production
brought forward in time

■ More than 160% increase in 
oil production

Features

■ CoilFRAC intervention at 
10,660 ft

■ Complete tubular isolation
■ Payout time of 39 days

Case study: Coiled tubing intervention at +10,000 ft MD
enables stimulation while protecting damaged tubulars

Overview
In the Hassi Messaoud field, many of the
Sonatrach wells with good production potential
have tubulars that are damaged as a result of
age-related corrosion or fluid communication.
The typical method of remediation in these
wells involves pulling and repairing the com-
pletions, but the wait time for a workover rig
in the Sahara Desert is more than 1 year.

Because the long wait time is an ever present
problem, Sonatrach is using the CoilFRAC*
service, which enables stimulation of single
or multiple zones through coiled tubing (CT)
for targeted stimulation projects. By using CT 

intervention, wellbore tubulars are protected
from high-pressure pumping operations until
a workover rig is available.

Both tubing and casing were damaged in
Well OMP 843, the initial candidate for the
CoilFRAC service. The job was designed to
bypass skin, and operations were conducted
at a measured depth of 10,660 ft. After the
intervention to fracture the ID-D1 formation,
well production increased from an average of
820 B/D to 2160 B/D. The payout time for
the job was 39 days, including all the associated
work performed on the well before and after
the CoilFRAC intervention.

Some of the equipment for the CoilFRAC operation on Well OMP 843

CoilFRAC



Technical description
The first CoilFRAC job in Algeria was per-
formed on Sonatrach Well OMP 843 in
the Hassi Messaoud field in October
2001. The Jet Blaster* scale removal
service, incorporating a 3.79-in. drift
ring (same size as the gauge ring on the
mechanical packer), prepared the well
for the intervention. A second run on
slickline with a 3.813-in. gauge ring
ensured the well was in optimal condi-
tion for the job.

A mechanical tension-set packer placed
to 10,660 ft isolated the production
tubing. With a well pressure of 9200 psi,
a prepad of slick water was pumped at 
5 bbl/min. The prepad was followed by
the Schlumberger DataFRAC* fracture
data determination service, which
pumped a small volume of ClearFRAC*
polymer-free fracturing fluid to determine
closure pressures and fluid efficiency.
Because viscoelastic surfactant fluids
exhibit much lower frictional pressures
than polymer fluids, the pumping pressure
dropped to 7600 psi at 14 bbl/min when
the ClearFRAC fluid came on-line.

Although the resulting fracture width
was insufficient for use of the ClearFRAC
fluid to place 20/40-mesh proppant, the
data acquired during the operation
enabled formulation of a ClearFRAC
variant for use in future operations.
Analysis determined that the lack of
width in Well OMP 843 was the result
of borehole conditions—including a high
bottomhole temperature, a high Young’s
Modulus and a relatively high permea-
bility. A second DataFRAC treatment
using conventional gel was pumped at
9 bbl/min and an average pumping
pressure of 8800 psi.

The tension-set packer was run in the
hole several times because a temperature
log was required after the DataFRAC
treatment to identify the fluid path. This
is a requirement for heterogeneous
reservoirs because water and gas zones
may be near the zone of interest. Two
memory gauges, run with the packer,
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provided pressure and temperature
information on borehole conditions. This
information was used to calculate the
forces acting on the packer during the
main treatment.

The design called for a small amount
of proppant and was designed to connect
the reservoir with the wellbore by elim-
inating skin damage. The final design
specified 30,000 lbm of 20/40-mesh
Carbo Prop® proppant pumped with
YF 135 HTD fluid at concentrations of
1 to 3 lbm of proppant added per gallon
of fluid. In the actual job execution,
21,464 lbm of sand were placed into the
ID-D1 formation at a rate of 9 bbl/min,
pressure of 9200 psi and maximum con-
centration of 3.1 lbm of added proppant.

The successful fracture treatment
resulted in a sustained increase of more
than 160% in oil production. This addi-
tional production would have been at
best deferred for more than a year, and
at worst lost, had the CoilFRAC service
not been available.

Summaries of the conventional gel
DataFRAC and main fracture treatments
are presented in the tables.

CoilFRAC operations are accelerating oil
production in Algeria
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DataFRAC Treatment

Midperforation depth 11181 ft
Fracture gradient (FG) pumping 0.84 psi/ft
FG instant shut-in pressure 0.57 psi/ft
Gel volume 10,063 gal  
Closure pressure (FG = 0.59 psi/ft) 6550 psi
Efficiency 3%

Main Fracture Treatment

Design After DataFRAC Treatment Actual Executed

Rate (bbl/min) 8.0 8.4, 8.9, 7.9, 7.5
Pad volume (gal) 20,000 20,026
Proppant-laden fluid (gal) 14,213 10,248
Cross-linked gel (gal) 33,000 29,461
Proppant (lbm) 33,000 22,019
Proppant placed (lbm) 32,546 21,464
Bottomhole proppant concentration (ppa) 3.0 3.1
Propped half-length (ft) 99 121
Propped height at wellbore (ft) 85 73
Fluid efficiency (%) 2 13
Average propped width (in.) 0.202 0.081


