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MetalSkin®

Cased-Hole Liner System

THE SOLID CHOICE

Using advanced solid expandable technology to reduce costs,
optimize completion size and ultimately maximize production and ROI
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Operating Costs

ver thellife of the well

expandable system that addresses the most common and

|
e e ‘ Weatherford’s MetalSkin® cased-hole liner is a solid-tubular
i challenging casing-remediation applications.

The MetalSkin system is a robust liner (or clad) that seals and
isolates damaged casing or perforations. It bridges the gap in
casing repair between cement squeezing and scab liners. The
system provides permanent isolation and eliminates repeated
workover operations. Most importantly, it provides a larger ID
and better access than scab liners for future drilling, completion,
production or injection operations.

The MetalSkin cased-hole liner combines the experience gained
through thousands of installations of legacy expandable products

| and the advanced technology of solid-pipe expansion. The result is

| a highly reliable and robust system that provides enhanced burst
and collapse resistance. The capability to connect multiple joints

‘ enables the liner to be customized to suit specific well objectives.

oy As a pioneer in expandable systems with tens of thousands of

: installations, Weatherford continues to enhance the technology.
R —— Our efforts have resulted in the MetalSkin family—the most

BT % e technologically advanced cased-hole and open-hole solid

expandable systems on the market.
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Solid answers
to mature-field challenges

The MetalSkin cased-hole liner system is designed to deal with challenges such as excessive
water production, reservoir sweep inefficiency and aging wells.

Mechanical casing failure:
- Casing corrosion
| (| - Casing splits
- Collar leaks
777 777 - Buckled Casing
// “ ’,{7// - Parted Casing
v/ gz
7 e
77/ 7/ /7
5 %7///
— P—  Production or injection opt
A7 L2 ater shutoff
- Zonal isolation
| i - Eliminating thief zones
- Covering unwanted perforations
- Sealing off laterals & sidetrack

The value of the MetalSkin cased-hole liner system is two-fo
it is permanent and it provides a larger through bore than ot
mechanical solutions. Once it is installed, drilling, stimulation
completion or injection operations can begin, all with one obj
place larger pipe into the production zone.

Rather than a short-term fix, such as squeezing cement, the
provides a reliable, long-term solution to operational challeng



Solid and reliable system
for increased production capacity

The MetalSkin® cased-hole liner’s simple design results in a remedial liner system that can be quickly
installed and is highly reliable. In many cases, the system can be installed in one day, minimizing
nonproductive time and maximizing re-completion options. In mature fields, it may be your most
valuable asset management tool.

Quick, reliable expansion process

The installation process takes minimal rig time once the well is
prepared. When the MetalSkin system is positioned correctly, applied
surface pressure expands and sets the anchor. The rig then pulls the
cone through the liner, expanding it from the bottom up. The ID of the
expandable liner and the connections are
never exposed to expansion pressure, thus
maintaining integrity of the system. This method
simplifies the installation and enhances safety
and reliability while reducing operational risks.

Time saved with no drillout
This single-trip system requires no drillout after
installation. There is no shoe to house the
expansion cone, so the liner OD is minimized
to ease run in. No darts, plugs or shoes are
required to generate pressure when the anchor
is set, so there is nothing to drillout.

The MetalSkin cased-hole liner can
be easily installed with a workover rig.

No high-volume pumping equipment Optlmlzed prOdUCtion

is required.
Once installed, the MetalSkin cased-hole liner provides larger through-

bore access to lower zones compared to alternative solutions. It is
a reliable, long-term isolation system that can be custom designed
to cover long intervals with multiple joints of expandable pipe. Most
importantly, it enables optimum recompletion design to enhance
production and reservoir management.
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MetalSkin® Cased-Hole Liner System @

MetalSkin cased-hole liner
versus conventional alternatives

The MetalSkin cased-hole liner provides permanent casing repair with minimal ID reduction.
It is installed in a single trip and requires no cement or drillout. The larger ID enables optimal
completion designs to maximize production or injection rates.

TIsolation Conventional MetalSkin
Straddle Liner Cased-tHole Liner
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_ Short Term
MetalSkin (cement breaks down)

Cased-Hole Liner

one-trip, reliable solution

© 2011-2014 Weatherford. All rights reserved. 5



"Joyoue
18s 0} yoel ay} aAup ey} suojsid
9910J-ybIy ‘ainssaid-mo|

sey |00} Buipyas olneipAH

‘Buiseo jualed pue adid

papuedxe usamjeq uone|os|

U1 alaymAue psjeoo| 8q ueod
SjusaWdId |eas Jawojse|]

A\

"JOYoUuEe }8s 9210} dljnelpAy \o

ajiym aoe|d ul wa)sAs saindas
gns umop-pjoy o1neipAH

"Joyoue sjas ainssald
palidde usym pajeald sa9.0}

uoisuedxa spuoddns deo doj

"S|lom
SWN|OA-MO| Ul SgNS UMOP-P|oY
pue 8AjeA apl|s 8y} Jo uonelado

a|geljal sainsus Jel Jadwng /

,
[
[
[
,
,
,
,
[
[
,
,
,
,
[
| Je|nuue apiroad o} Jaul| sy}
[
,
,
,
,
[
[
,
,
,
,
[
[
[
,

<Jaul| 8|gepuedxa

'8u0o uoisuedxa a)eAjoe

0} ainssald pajdde mojje o}
$9s019 11 {(HIY) @joy ui unu
9Iym UoI}e|N2IID SB|qeus ey}

Jod uado ue sey aAjeA apl|S /

:epnoul Wa)sAs Jaul| 8|0yY-paseo UyS/ejapy dy) Jo sebejueape ey

"Jo)Jew 8y} uo wajsAs
Jaul| 8j0y-pases pasueApe jsow ay} dojaaap 0} oualadxa aAISUSIXD
S}l UO umelp sey plopayieap) ‘ABojouyos) ajgepuedxa-pljos Ul Japes|

S|00] Buluunu »

paJlinbali 1nojjlIp ou YJIM Jaul| 8|oy-pased ‘s|qepuedxa-pljos Ajuo ay)
sebejueApe aouewlopad pIjoS

’ wa)sAg Jaul 8|oH-pase)  UMSIels N



"JOYdUE 8Uj} }8S 0} SUOD dY}
sajeAnoe ainssald olnelpAH
"HIY 810484 juiof Joyodue uj
pajelsuiaid si Alquiasse auo)

"paJinbal Jnojjup ou ‘uoisuedxe
Jaye | a10q-||n} sey aoys

“Jaull 8y 0} Buiys Buiuung
S}09UU0D pue Buod pajjelsulaid
ojul sgejs Jeads g9

"s1igep 8joyuMop
wioly auoo syosjold gns sugaq

—]
—
—
—
—
—
—
>

izl

g

sz

‘uoisuedxs wa)sAs

|In} Burigeus ‘Buised juaied

BU} 0} Jaul| 8y} JO Wonoq sy}
salnoas pue ainssald olnespAy
Uim 18s s| Joyaue apiqied

Jeam
paonpul-uoisuedxa 0} Juejsisal
S| pue @ouewlopad uoisuedxa

-}1sod seoueyus ey adid
sso|weas apelb-ybiy ‘|lem-321y}
e sainjes) Buises ajqepuedxy

‘aouewlopad

JU8)SISuU0D pue |ewdo ainNsud
0} suoljeoloads aouewlopad
|dV pasodolid paaoxa 0}
paubisap si}| "uanoid pjay sl
jey} ubisep Asejaiidold e uayo
SuoIjodauUu0d 3djqepuedxy

© 2011-2014 Weatherford. All rights reserved.



Quick, one-trip installation
for a reliable, long-term solution

Weatherford’s MetalSkin® cased-hole liner system is a one-trip system designed to convey and install an
expandable solid-tubular liner inside existing casing. The running sequence is simple and straightforward.

— — I—
T [ L i ————

mee— ()l

T I o] TRETTIT]
[ ] U

Prepare well, make up Stab in work string Apply hydraulic Release pressure and NO DRILLOUT
expandable liner, and and run to depth. pressure to activate continue to expand the REQUIRED.
hang in rotary. the expansion tool, liner by applying direct Continue rig
initiate expansion, and overpull while tripping operations.
set the anchor. out of the hole.
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Solid results

from around the world

MetalSkin® Cased-Hole Liner System v@

USA (California)

MetalSkin cased-hole liner sealed
off a perforated thief zone to
restore re-effective injection rates
and pressures in a water-injector
well in an aging field that was first
produced in the 1920s.

USA (Texas)

MetalSkin cased-hole liner was used
to repair long interval (165 ft/50 m)
and to place 70-year-old injector
well back on line in just three days.

Colombia

MetalSkin cased-hole system
sealed off water-producing zone
and maximized production.
Installation was completed in less
than 24 hours, which reduced
downtime significantly, relative

to the use of a scab liner.

4
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Norway (North Sea)

MetalSkin cased-hole liner was
used to repair extensive damage
over a 2.5-ft (0.76-m) section of
casing in an offshore injector well,
enabling injection of carbon dioxide
(CO,) and ultimately enhancing
production of 10 producer wells.

N Azerbaijan (Caspian Sea)

MetalSkin cased-hole chrome liner
overcame prolific field's extreme
pressure and temperature variances
[0 to 9,000 psi (0 to 62,053 kPa) and
40° to 190°F (4° to 88°C)] to repair
leaky offshore gas well and restore
production to the previous level of
55,000 BOE/d.

Libya

MetalSkin cased-hole system was
used to repair a casing leak, turning
a water-producing, onshore well
into an oil producer of more than
800 bbl/d and marking the debut

of solid expandable technology

in Libya.

Saudi Arabia

MetalSkin cased-hole system was
used to repair a badly corroded
7-in. liner of an offshore oil well
located in an area where a highly
corrosive aquifer frequently creates
cementing challenges—resulting in
restored production.

For more information on these Real Results and others, visit weatherford.com/realresults.
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Advancing the design

of solid-expandable liner connections

Weatherford established the Oil Country Tubular Goods (OCTG) Technology Center to define
more precisely the performance parameters of threaded connections in solid-expandable liners and
ultimately to enhance their design.

Unlike conventional testing of
expandable connections, the DLX
simulator can uniquely and accurately
replicate downhole conditions that the
expanding casing experiences in a
real well environment.

10  ©2011-2014 Weatherford. All rights reserved.

Conventional methods of testing threaded
connections fall short on two fronts: creating
samples that accurately reflect their downhole
counterparts and adequately accounting for
factors that can affect connection performance,
such as high-dogleg severity, variations in
pre- and post-expansion loads, pressure and
constraint (fixed-free versus fixed-fixed).
Capable of replicating mechanical, variable-
load and fixed-load liner expansion, the
dynamic load expansion (DLX) simulator
(patent pending) produces samples that
accurately reflect their downhole counterparts,
which translates to more accurate test results.

The one-of-a-kind simulator has two 15-ft (4.6-m) stroke cylinders that
apply compression to the work piece; a third applies tension and adjusts
for length change during expansion. The capability to maintain a pre-
expansion load in front of the expansion cone and a post-expansion load
behind the cone makes the DLX uniquely realistic.

The first of its kind, Weatherford’s OCTG Technology Center uses

data from the specialized testing equipment to design next-generation
connections with better strength and sealing properties—before, during
and after expansion—relative to their conventional equivalents.
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v@ MetalSkin® Cased-Hole Liner System

The Solid Choice™ from the expandable experts

The MetalSkin cased-hole liner system minimizes slimming of the well profile
post-repair—reducing costs, optimizing completion size and ultimately maximizing
ROI. To find out more about how our family of advanced MetalSkin systems
can minimize unscheduled events, reduce well construction costs, and increase
reservoir exposure and production, please contact an authorized Weatherford
representative, or visit weatherford.com/metalskin.
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Weatherford products and services are subject to the Company’s standard terms and conditions, available on request or at weatherford.com. For more information contact an authorized Weatherford representative. Unless noted
otherwise, trademarks and service marks herein are the property of Weatherford and may be registered in the United States and/or other countries. Weatherford products named herein may be protected by one or more U.S.

and/or foreign patents. For more information, contact patents@weatherford.com. Specifications are subject to change without notice. Weatherford sells its products and services in accordance with the terms and conditions set
forth in the applicable contract between Weatherford and the client.



