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In mature basins, sand issues can account for up to 10% of all
shut-in wells either due to failure of the existing downhole
sand control or onset of sand production caused by pressure
depletion and/or water production.
While there are several remedial methodologies available to
address sand management, each varies in complexity, cost,
risk, longevity and eﬀectiveness and has associated
weaknesses. This can often result in reduced production or in
extreme cases, loss of surface containment due to erosion.

The high compressibility of the material means the assembly
can pass through restrictions and expand into larger
casing/liner conﬁgurations. The system has the added
functionality of being able to clean out sand and install the
OCMP ﬁlter in one trip, eliminating the need for a separate
clean out trip (Figure 2).

Intervention without convention
A novel remedial solution was developed by independent
advanced completions and production optimisation
specialists, Tendeka, to enable compliant sand-free
production to be restored eﬀectively and eﬃciently and to be
compatible with thru-tubing operations, including live well
deployment and single trip sand clean out.
Filtrex (Figure 1) includes a new ﬁltration mechanism using an
open cell matrix polymer (OCMP) ﬁlter run compressed within
a sleeve to allow passage through tight restrictions. This then
decompresses to be conformant with a signiﬁcantly larger
inner diameter (ID) of the area requiring sand control when the
sleeve is removed.

Figure 2: Tool overview

The system design allows the combination of multiple distinct
layers with a range of pore sizes ranging from 180 – 565
micron (μm) for bespoke engineered sand retention. This
ensures the design has the ﬂexibility to be sized appropriately
for the relevant formation sand to ensure eﬀective sand
retention with minimal pressure drop. The multi-layer design
provides a tortuous path for sand and the outer layer
dissipates any focused ﬂow. After compression, the OCMP
ﬁlter can expand in excess of 85% without aﬀecting the ability
to retain sand.

Qualiﬁcation limitations
There are currently two types of laboratory sand retention test
used in the industry: the slurry test or a sand pack test. Each
considers two components of sand control and both are
important when selecting appropriate sand control1:
1. The screen’s ability to hold back formation sand
Figure 1: OCMP ﬁlter expanding out from the compression sleeve

2. The screen’s susceptibility to plugging.

Both are important when selecting appropriate sand control.
However, due to the high surface area and depth ﬁltration of
OCMP ﬁlter, it was not possible to use a conventional sand
retention ﬁxture to establish the sand control characteristics,
it was required to be able to test in compression and at
diﬀerent stages of expansion.

pores, especially if the sand size is smaller than the pore sizes.
Doubling the sand slurry concentration during testing
stabilised the ﬂow behaviour and produced repeatable results.
As sand initially penetrated the pores, the pressure remained
steady, but as more sand ﬂowed, pressure began to increase
and the amount of sand passing through became constant.

Therefore, Tendeka developed a modiﬁed sand slurry test
(Figure 3) to conﬁrm suitability of OCMP ﬁlter with synthetic
and formation sands, and to appropriately size the OCMP
ﬁlter medium for sand retention. It was also used extensively
to enable the layered design of the thru-tubing sand control
solution to be evaluated and optimised.

It was found that the OCMP ﬁlter demonstrates retention
behaviour similar to both gravel pack and metal mesh screen
industry data. Since the OCMP ﬁlter in this test assembly acts
as a depth ﬁlter, it is unlikely that the results can be evaluated
in the same way that wire wrapped screens (WWS) or RDTW
are evaluated. Therefore, during the commissioning testing
and the ﬁrst round of qualiﬁcation testing, new acceptance
criteria were developed.
However, further sand retention analysis is needed to
determine deﬁnitive retention criteria for each available
OCMP ﬁlter. A testing program has been developed to obtain
the data to better understand the operating envelope and be
able to optimise OCMP ﬁlter selection. From the initial use of
outcrop sands, the future program will be extended to include
formation sands as well as expanding the size range of outcrop
sand testing.

Figure 3: Sand slurry test set up

To establish a baseline and ensure that the test arrangement
was giving reliable results, a 200μm Reverse Dutch Twill
Weave (RDTW) was tested in the new test ﬁxture with a
mixture of poorly sorted synthetic sands. Results were as
expected, validating the procedure and ﬁxture. As a result of
the exceptionally high porosity and area open to ﬂow of the
OCMP, it was necessary to double the sand slurry
concentration from 0.5 g/min to 1.0 g/min to get a high
enough pressure diﬀerential to allow comparison with metal
mesh and wire wrapped screens.2
Further to this, assessment of the suitability of the OCMP
ﬁlter for long-term application in downhole oilﬁeld
applications required testing for chemical compatibility,
mechanical strength, environmental tolerance and system
deployment and retrieval, involving both laboratory and
full-scale testing. Varying stages of the lifetime of the tool
including manufacturing, deployment, and life in the well,
were also reviewed, tested, and conﬁrmed.

Additional OCMP ﬁlter testing was performed in the laboratory
and with a full-scale tool. This ﬁrstly assessed compression to
evaluate if the OCMP ﬁlter would return to its original
dimensions post compression. Adhesion trails were also
performed in order to select a suitable bonding system to attach
the OCMP ﬁlter to both metal and itself that can withstand
anticipated temperatures and various ﬂuid environments.
Fluid compatibility and temperature testing were also
undertaken to create a database of compatible ﬂuids and
deﬁne a range of acceptable operating temperatures. Further
testing is ongoing to establish the impact of other commonly
encountered oilﬁeld ﬂuids at temperature. In addition, a full
program of testing to investigate the impact of Hydrochloric
Acid (HCl) on OCMP is being conducted.

Deployment qualiﬁcation testing
A deployment method was developed to set the tool and
remove the compression sleeve exposing the ﬁlter media. A
high expansion anchor system was engineered to function
hydraulically, locking the tool in place and enabling deployment
through tight restrictions (Figures 4a and 4b). Once the tool
has been set and anchored in place, the compression sleeve
attached to the running tool is pulled oﬀ to expose the OCMP
ﬁlter. Testing indicated that it was necessary to apply
2,000-3,000 lbs/metres of ﬁlter to pull oﬀ the sleeve.

The power of polymer
The main factors considered during testing are the amount of
sand passing through the OCMP ﬁlter, and the pressure
proﬁle generated.
The results of the commissioning tests demonstrated that the
OCMP ﬁlter behaves as a depth ﬁlter. Single layer sand
screens are designed to retain the sand grains on the surface
of the ﬁlter medium. However, the OCMP ﬁlter requires some
sand invasion into the ﬁlter matrix and partial ﬁlling of the
Figure 4a: Anchor non-engaged

Conclusion
While continuous sand production of small quantities can
sometimes be viable, it can lead to production being
signiﬁcantly impaired, wells shut in or surface equipment
becoming damaged and disabled. The environmental and
ﬁnancial impact of disposing of large quantities of sand being
produced to surface should be considered when assessing
completion methods for sand producing wells.
In determining a qualiﬁcation method for Filtrex, Tendeka
concluded that the standard methodology for sand retention
testing for RDTW and WWS is not applicable to OCMP ﬁlters.
The designed test apparatus and method provides a
representative comparison to RDTW samples. Further testing
is required to establish operating parameters of the OCMP
using formation sands.
Figure 4b: Anchor set in casing

Findings demonstrated that the Filtrex tool can be run in hole
where the OCMP ﬁlter is compressed by the compression
sleeve and the anchors un-extended until it reaches the
required depth. When the tool reaches the top of the ingress
of sand, the jetting nozzles can be activated enabling sand
clean out whilst running to setting depth and setting the
anchor – this can withstand 16,000 lbf (12T) in tension and
compression.
After clean out is complete, the anchor is activated
hydraulically locking the tool in place. Once the anchor is set,
the running tool and compression sleeve can be removed and
the OCMP ﬁlter can expand and conform to the ID of the
casing or failed screen. The ﬁlling of the annular gap prevents
further ingress of formation solids whilst still allowing passage
of liquids or gases.
It can be deployed in a live well and enables sand clean-out
and chemical treatments to be performed as a single trip
process, detailed in Figure 5.
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Figure 5: Deployment sequence

©2021 Tendeka. All rights reserved.

www.tendeka.com

