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The Caledyne Metal to Metal Seal

Introduction

The Caledyne MTM seal has been developed as a direct replacement of traditional rubber sealing technologies
onawide range of oilyeld equipment, enhancing the performance of the tools. Initially designed to replace rubber
elements on packers and bridge plugs, the applications have been further extended to include liner hangers,
sliding sleeves, subsea sealing applications, subsea pange seals, tubing hangers and casing hangers.

The CMTM is fully retrievable and can be ytted to most existing tool chassis. Incorporating an extremely wide
operating range and immune to most chemicals, it exceeds the capabilities of elastomeric materials, making
it ideal for the future oilyeld developments in HPHT and Heavy Oil steam pood. Other typical applications
include wells with high levels of H2S and CO2 and well abandonment. When ytted to a standard bridge plug,
it will provide a complete metal barrier in the well solving well integrity problems with its extreme durability and
reliability.

The CMTM opens up the potential to complete hotter and more aggressive wells using this seal rather than
conventional elastomeric seals.

The CMTM has several key advantages over rubber seals:

Temperature rating , ,
The design and composition of the CMTM seal provides a standard temperature rating of 316AC (600AF).
Outstripping all but the highly puorinated elastomers and silicones. Higher temp rated seals are available on
request.

Sliding Sleeve
Chemical compatibility
The CMTM has an entirely metal outer surface, which comes into contact with the well environment. The
metalis chemical compatibility with well puids and gases is far broader than an elastomer.

The recent industry trend for swelling elastomers, where the afynity of certain elastomeric compounds for
oil or water affects their bulk modulus. The incompatibility of the elastomer to the puid triggers a reaction in
the material. While this is desirable in this instance, the thrust of the elastomer development is to make the
materials stable in wider ranges of puids and gases.

The individual CMTM seal therefore has a wider potential application than any elastomer equivalent. This
provides a further cost saving to operators as a single CMTM is suitable for any well environment regardless
of temperature, pressure, chemicals etc radically reducing stock levels.

For example, compatibility with methanol is limited on some commonly used materials. However methanol is
used in standard well procedures. If a downhole tool is fitted with an elastomer that is affected by methanol,
the options available to the operator are limited for the entire duration that the tool is in their well.

Pressure Rating

The CMTM has a standard differential pressure rating of 10,000 psi. By increasing the thickness of the metal
skin the CMTM is able to resist higher differential pressures, providing the perfect solution for extreme high
pressure development up to 25,000 psi in for example the GOM.

CRBP




Swabbing

When running tools into a well the run in speed should be as high as possible to reduce the time taken
to get the tool to the desired depth. The speed of the puid rushing past an elastomeric seal can cause
the seal to fiswabo, to lift or detach from the tool which is also apparent when circulating puids past a
downhole tool for cementing or well clean up operations. Due to the metal construction of the CMTM this
can not happen, resulting in increased run in speed and improved well cleanup operations. This becomes
particularly apparent on applications such as liner hangers, where the running clearance is minimal and
the cross section available for the seal is small to give a large through bore on the tool. Liner Hangers still
require high circulating rates during cementing and well clean up to generate turbulent pow increasing the
puid velocity and making the CMTM an ideal candidate for installation on liner hangers.

Retrievability

The CMTM seal offers improvements in retrievability over both conventional elastomer packer seals and
solid metal seals. Elastomers, as a natural product are susceptible to age hardening. In certain downhole
applications, with high or moderately temperatures, this process is accelerated and an elastomer seal can
get ficookedd with the seal hardening in the expanded position. In cases where the seal is set below a tubing
restriction, this makes recovery difycult. When the tool is released, it is expected that the imemoryo inherent
in the elastomeric material makes the seal return to its original shape, allowing it to be easily pulled out of
the well.

The CMTM seal is retrieved by stretching it out, pulling through the metal skin. While some elastomer seals
are connected to the structure of the retrieval mechanism of the tool, pulling through a hardened rubber seal
may result in the seal disintegrating. This regularly results in parts of the rubber seal being lost downhole
during the retrieving process potentially causing problems or blockages later on in the well life.

A recent example of the CMTMis integrity was the retrieval of a Caledyne Retrievable Bridge Plug for
Talisman in Malaysia with large amounts of debris on top. The amount of debris was of such an extent that
the operator had to mill through the debris to reach the plug. Once this was achieved the plug was retrieved
and the CMTM retracted leaving no further debris in the well.

As the CMTM seal has a lower setting load than solid metal seals, it also has a lower retrieving load allowing
the seal to be retrieved with industry standard tools.

Applications

The seal can be ytted to virtually any oilyeld tool. It has an extremely wide operating range and provides a
durable and reliable sealing solution regardless of changing donwhole conditions, temperature, pressure
and the concentration levels of H2S and CO2. Initially designed to replace static elastomeric elements it is
now ynding solutions in dynamic applications as a replacement of v-packing stacks in sliding sleeves, PBRs
and seal stems.

Other applications for the CMTM are away from the downstream oilyeld market segment. They include
sealing solutions for compressors, chemical storage tanks, water boilers and storage tanks and even the
automotive industry has shown an interest. It is not unthinkable that as we move further into the 21st century
and technology requirements change, the Caledyne Metal-to-Metal seal has the potential to supersede all
elastomeric sealing technologies across a wide range of industries.

Experience

The Metal seal is still regarded as a new technology which is rapidly gathering a track record. The seal is
sold either independently to service companies utilising it on their own downhole tools or by Caledyne as
part of a full assembly, mainly bridge plugs and packers. The current size ranges available are 50, 5.1/2¢,
6.5/80, 70, 7.5/80 and 9.5/80 with further sizes under development. Operators that have been most supportive
of the technology and are front runners in utilising it are BP, Shell, Chevron, Total and Talisman although
a number of smaller operators are also successfully utilising the technology in the North Sea, mainland
Europe, CIS and Canada.
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