
The critical parameters in Ripalta 61
hor, were:
� Five sand bodies with silty/shaly

interlayers;
� Difficulties in identification of the

top of the reservoir due to poor
information about this new area;

� A requirement for maximum flow
efficiency and minimum friction
losses;

In collaboration with ENI E&P Sand
Control Department, a decision was
made to use a 6-7/8”expandable sand
screen completion with expandable
blanks and expandable annular
barriers.

An open hole gravel pack
solution was aborted due to the high
probability of erosion and
intermixing with the numerous
silty/shale zones; the total isolation of
undesired zones could not be
guaranteed and the placement of
gravel could be affected by the
erosion of silty/shale zones during
the operation resulting in low
permeability of the gravel pack.

The 9 5/8”casing shoe was set at
2084.5m MD, 1520m TVD at 77°.The
8 1/2”open hole section was drilled to
TD at 2400m MD, 1572m TVD at 85°.
The total 8 1/2”open hole length was
315 m, with five productive sand
bodies identified through LWD logs.
The section was drilled using a 1.35

S.G. PERFlow DIF-LU, well cleaning
was performed to condition the hole
and ensure full cuttings removal. The
open hole was displaced with solids
free DIF and 1.32 S.G. CaCl2 filtered
brine inside the production casing.
The expansion operation started with
one-trip CattEXX expansion BHA,
setting the FORMlock in 9 5/8”shoe,
and expanding 173m of 6 7/8”
EXPress Screens, 140m of EXPress
Blank Pipe, and 9 FORMpac XL Open
Hole Packers this isolating five
productive zones as designed.

The operation time for M/U BHA
was 15 hours and 16 hours for the
expansion operation (pressure
cycles), with no losses observed
during the operation.

The well performance
evaluated by Nodal Analysis, just
during the well clean-up, has shown
1.6 MMSm3/d (57 MMScf/d) of gas
(skin estimated:7) with 6% of
drawdown at the bottom, sand free.
At the end of this year (after 2 years
of operation) a well test has been
planned to better evaluate the excel-
lent result in this layered reservoir.

Based on actual behaviour of this
completion, Stogit has planned num-
erous horizontal storage gas wells for
increased production capability in
similar reservoirs using expandable
sand control completions.

Self-expansion is a high-ratio, elastic-compression and
recovery process of oversized tubulars which is being
developed for a variety of downhole applications. The
method is opposite traditional plasticizing
approaches, requiring no expansion tooling or related
rig time. Self-expansion for sandscreens occurs by
exposure to specific chemistry or other conditions
that release the compressed cells comprising the
overall structure. Alternatively, mechanical expansion
methods can be used.
In order to develop this technology, Dynamic Tubular
Systems (DTS) entered into agreements with the
USDOE microhole program and also collaborated with
a major IOC, highly experienced with expandables
and sand-control development. In addition to
enhancing current industry standards, a set of more
critical specification areas was created to emphasize
four ideal conditions:
Ultimate collapse, or assurance of 
minimum intervention diameter >2000 psi
Flexible formation compliance, or 
‘cigarette paper’ effect >200psi
High flow-through at minimum diameter Maximise
Particle retention for all formation types 50µ - 250µ
Each of the criteria was met or exceeded many times
over by the design and construction of the single-
layer, helical, lattice-type structure (see figure). The
innovative device consists of profile-shaped straining
members, arranged longitudinally and integrated by
elastic support-helices. Typically, the strainer and
aperture widths are the same, resulting in 50% flow-
area; the normal range is 35% - 60%. Spacing between
the strainer members is maintained by precise
lamination techniques used during manufacture.
The screens can be made to any size, wall-thickness,

and material-type. Because one-half of
the tubular is air-space and the actual
structural members are made from
inexpensive rolled-sheet, even advanced
materials (providing higher strength &
corrosion and abrasion resistance) can
be used very economically in the
construction of this type of screen.
Since the ID and OD are smooth and the
actual dimensions and structure
approximate that of solid pipe, similar
mechanical properties are realized.
Based on construction with 304 stainless
and P110 materials, the following results
(see table below right) have been
obtained for 4”microhole and 7” x 10.5”
diameter elastic-sandscreens:
Moving the New Technology Forward
There are many other applications for
the system, including uses as high-
strength isolation sleeves and lost-
circulation patches. More important,
however, is the inherent capability for
drilling. The technology’s properties and
configuration lend themselves to light-
duty drilling operations. Development of
drilling with the self-opening function
will make for very economical re-entry
and multi-lateral completions. A
proactive, sand-prevention system is
also under development with the goals
of increasing well productivity and
relocating sand movement far away
from the main-bore. Because of a high-
strength microhole capability,

WELCOME to the second
edition of “Expanding Horizons”the
Expandable Technology Forum (ETF)
newsletter and thank you to Baker Hughes
for sponsoring this edition.

Shreekant Mehta & Sally Marriage 
– OTM Consulting;
The ETF exists to share knowledge &
experience, increase acceptance and raise
awareness of drilling and completion
expandable technology by making sure the
well engineering community is aware of the
solutions expandables are capable of –
ultimately increasing uptake of this
groundbreaking technology. The last ETF
meeting in Singapore had introductory
presentations on expandable technology
which did a great job of raising awareness of
this exciting technology. The presentations
are available to member companies from the
ETF website (www.expandableforum.com).

We at OTM are also working on updating
the functional ETF website to make it an
industry portal and ensure that information is
available to engineers globally who are
interested in learning about expandable
technology and what it can do for them.

This technical newsletter is based along
the same lines as the ETF and is designed to
ensure expandable technology
understanding is widespread and the
message goes global. There will be 2 editions
produced each year; this second edition has
been sponsored by Baker Hughes. If your
organisation is interested in sponsoring the
next edition, please do contact us.

The next ETF meeting is being sponsored
by V&M Tubes in France on the 30th and 31st
October 2007.

For information on the ETF please visit
http://www.expandableforum.com or contact
shreekant.mehta@otmnet.com
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generation of expandables
Jeff Spray – Dynamic Tubular Sysytems, Inc.

inexpensive laterals are possible which enhance or
replace charged perforations by extending small
diameter, self-completing ‘shots’ indefinitely into the
reservoir. The goal of such a method is to construct
micro-laterals in plentiful quantities to the point of
their becoming disposable - less-expensive to drill and
complete than to remediate.

A
s expandable sandscreen technology matures, substantially better capabilities
are being developed which will open new market areas. An emerging,‘self-
expansion’ process has been applied to sand-control product development

which is demonstrating many significant new properties.

Setting standards…

High rate Gas Storage well
in alternate sand, silty/shale zones

was deployed in the Ketzin field at a depth of 750m, set in oil based mud
inside the 8 1/2” hole.
Since the first installation of an E-ZIP in Oman in 2003 the technology now
has more than 3,000 successful deployments.To ensure success Swellfix
tailors the elastomers to fit individual well fluid and downhole conditions,
and every installation has worked to date.
Continuing product development
The most recent developments have seen the uses for swelling elastomers
evolve, Swellfix has developed Swellrings; swelling O rings that have been
used in Subsurface Safety Valves in Holland with great success.They are also
being used for plugs and other downhole devices such as landing nipples
which have seal bore damage.
Two other applications include a Loss Circulation Material (LCM) and
cement assurance (C-sleeve).The C-sleeve addresses the problems of
annular flow following a poor cement job. Run on the casing the C-sleeve
reacts to  the presence of water in the annulus and expands, preventing
further annular flow.
Swellfix continues to invest in R&D and has exciting new developments in
progress which push the limits of swelling expandable technology - watch
this space.

Swellfix continued
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Stogit – ENI Division for storage gas well management – planned a sub-
horizontal well in North Italy to increase the maximum production
capability in the east side of the Ripalta Reservoir (well target : 2 MMSm3/d
based on Kor:70-90 mD in unconsolidated sand with D50:100 µm).

Dario Pellicano – ENI E&P

The world’s first 5 1/2 in. x 7 in.
MetalSkin Open-Hole Liner
Pat York – Weatherford

Chris Nussbaum – READ Well Services

T
here can be no doubt about the importance of the creation of
ISO Standards in establishing and assuring quality, and work is in
progress to establish a new Standard for solid expandables.

Unfortunately, these standards can take years of hard work, discussion
and review before consensus is achieved.

In the meantime, expandable technology developer READ Well
Services has set a more pragmatic short-term goal, supported by three oil-
company heavyweights in a Joint Industry Project to achieve an ‘ISO-hybrid’
qualification for its HETS External Patch (HETS-EP) casing reconnection.

The HETS-EP is a casing patch - in essence a connection between two
sections of casing, but is not a threaded ‘connection’ in the sense of ISO
13679, which applies to premium OCTG connections.The project group has
identified that some elements of ISO 14310 (Plugs and Packers) are usefully
applicable.The two standards have been carefully assessed, and the most
applicable components of each have been combined into a single test
‘standard’ suitable for the external patch.

The 20-month project started last December under the umbrella of the
UK Industry Technology Facilitator (ITF). It will qualify full-size HETS-EP
connections for a range of casing grades and weights, and go on to
develop FEA models of the connection to extend the qualification envelope
for both casing size and material.

The project has already delivered some impressive results, with an ISO-
style qualification of a 9 5/8”L80 external patch connection to an adaptation
of the ISO 13679 Cal III standard.The connection is cycled through tension,
compression and temperature, with both internal and external gas
pressure. The V0 gas seal standard from ISO 14310 is also invoked – i.e. no
gas leakage whatsoever. HPHT and NACE requirements will be addressed
during later tests.

As the qualification process is completed, the project sponsors will be
able to use the HETS-EP connection ‘off-the-shelf’ with confidence, without
having to go through lengthy qualification procedures for individual
projects, thanks to the assurance provided by the ISO-hybrid testing.

While this approach to ISO standards cannot replace the painstaking
process of developing new standards, it may provide a pragmatic model for
solid expandable users as we wait for the ISO standards to be released.

The new

Ultimate collapse >8,000-psi
Flexural compliance >800-psi 
Flow-through at minimum 
diameter, open-area 18%
Particle retention range 50µ - 250µ
Expansion ratio to 170%
Open area percentage to 60%
Plug prevention Profile aperture shaping
Orifice geometry detail Single-digit micron-scale
Cleanup Direct flow path between 

OD/ID
Construction materials Any
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I
n July, 2007, the world’s first 
5 1/2 in. x 7 in. MetalSkin Open-Hole
Liner was successfully installed in

the Kingdom of Saudi Arabia. The
liner was run, cemented and
expanded in less than 24 hours and
was subsequently pressure tested to
1,500 psi. Two horizontal 5 1/2 in.
laterals were side tracked out of the
expanded liner. It has been reported
that intelligent completions have
now been installed in the laterals.


