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Improving oil recovery and managing high water cut behaviour
in high viscosity ﬁelds is a growing challenge in the South of
Oman salt basin. Established nearly four decades ago, the
complex heavy oil ﬁelds produce heavy oil (21 API) from more
than 1,000 penetrate sandstone reservoirs of which 80% are
horizontal.1
To restrict unwanted water breakthrough and improve
integrity, a new technology utilizing the Autonomous Inﬂow
Control Device (AICD) has been developed and piloted by
independent global completions service company Tendeka on
behalf of a major operator.
Two new horizontal wells in two ﬁelds located in South Oman
were completed with AICDs along a completed lateral length
of 500m. The reservoir contains viscous oil (400-600 cp) and
exhibits high inﬂow potential due to favourable rock
properties and strong bottom water aquifer. Horizontal wells
have been used to maximize reservoir oil contact and improve
recovery from the reservoir. The wells, in general, produce oil
with very high water cut (>95%).
The AICDs have managed to bring down the water cut to less
than 5% from 95% observed in the surrounding wells. The
production behaviour has been sustained for nearly a year
now. The devices have also been tried in existing wells where
it managed to reduce the gross and the water cut by 50% and
increase the oil gain by 100%.
AICD technology is comprised of mechanical devices installed
with the sand face completion (Figure 1).

Figure 1: Deployed across the reservoir, the AICD restricts unwanted water
and gas production autonomously

Figure 2: Construction of RCP type AICD ©Tendeka

As an active ﬂow resistance element distributed along the
length of the horizontal wellbore section, the device can delay
and reduce the proportions of water breakthrough. Due to the
real-time reaction to the local ﬂuid dynamics within the tool it
works by imposing a relatively strong resistance for low
viscous ﬂuids over high viscous oil. Water inﬂow into the
wellbore is thereby restricted and oil production increased. It
is important to note that AICDs are not downhole separators
and cannot change water to oil.
It operates without the need for human or surface
interventions and electric or hydraulic power (Figure 2). Once
installed and the completion is in the ground, no
interpretations, actions or decisions are required.
The AICD valve is assembled as part of the sand screen joint
(Figure 3). The ﬂow path from the reservoir is marked by
arrows. The reservoir ﬂuids enter the completion through the
sand screen ﬁlter and ﬂows into the inﬂow control housing
where the AICD is mounted. The ﬂuids then move through the
AICD and into the production stream where it travels to
surface together with the production from the rest of the
screens.
The success of the AICD trial has opened the doors for its
wider use in reservoirs containing viscous oil. Plans are also in
place to extend the AICD trials in existing wells and reap the
beneﬁts by maximizing oil production whilst decreasing
unwanted water production.
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Figure 3: AICD unit mounted into sand screen joints

New wells - AICD on trial

The typical well performance of the ﬁrst ﬁeld (ﬁeld-A) was
mostly water with 600 m3/d of gross. It had suﬀered from
high water cut since day one, as the average of BSW for the
ﬁeld is 96 to 97%.
The ﬁrst AICD trial was performed in one of ﬁve wells drilled
in this ﬁeld. It showed excellent performance where the water
cut remained below 5% with 50 m3/d oil gain. This was in
comparison to 98% of the oﬀset wells.
The second well was in ﬁeld-B. The typical performance of this
new well is 10-20 m3/d oil with BSW of 75 to 90%. The well
test results after installing the AICD completion showed 90
m3/d net oil and <5% water cut.

AICDs in existing wells

In order to control the water production for existing wells, the
normal practice is to isolate some compartments from the
horizontal section mechanically or in some cases, by chemical
water shut-oﬀ (WSO).
A good interpreter of the fractures in horizontal wells can
greatly help select the expected high water sections.
However, this method has many uncertainties. Mechanical
WSO installed in diﬀerent ways, for example, depends on the
orientation of the well and the crossed lithology.
As ﬁelds A and B have a high water cut of more than 98%, the
implementation of the retroﬁt AICD has resulted in nearly
300% reduction in water production and most importantly
about 100% in net oil gained.
The trials on new and existing wells in the South Oman ﬁelds
have shown that the AICD application is an economical
solution to restrict water production and gain oil for viscous oil
reservoir. It is also a very eﬀective solution for water shut-oﬀ
compared to conventional completions with mechanical or
chemical water shut-oﬀ.

Swellable innovation

Tendeka is also working closely with the operator to provide
swellable packers for long-term stability and reliability
required to isolate producing zones. For instance, the
retrievable SwellRight option has been designed to isolate the
wellbore whilst enabling the easy removal of the entire
assembly from the wellbore without any milling operations.
This signiﬁcantly helps reduce well construction costs, extend
well life, and improve well integrity.
For high pressure applications, the SwellRight Ultra Packer is
also a cost-eﬀective solution providing the highest-pressure
rating on the swellable market. By enabling operators to utilize
smaller pup joints, this can eﬀectively reduce the amount of
rubber element required. It can be used in both horizontal and
vertical wells.
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