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Abstract

Today’'s need to provide deepwater subsea well servicing has created many new challenges for the industry. For example,
pulling a deepwater subsea wellhead or crown plug can require an extreme pulling force. The difficulties experienced can be
compounded by conditions when the plug has been in place for extended periods of time as well as the more demanding
deepwater conditions, such as high differential forces and settlement on top of the plug that contribute to the need for the
higher pulling forces. These conditions often exceed the capabilities of conventional slickline services. As exploration
continues to venture into more challenging environments, service companies have had to increase the scope of capabilities of
their equipment to meet the challenges brought about by the new environments that require capability for tools to pull high
tensile loads. The deepwater subsea arena has been particularly challenging, and this paper will focus on a dickline
innovation — an extended-stroke electro mechanical device — that can provide deepwater subsea well interventions more
cost-effectively than other service aternatives.

The tool is a dlickline-deployed electro-mechanical device that is operated by batteries rather than explosives or
hydrostatic pressurized tools and can produce a high linear pulling force. Since first being introduced, the electro-mechanical
device has undergone several changes that have increased its capabilities and functionality. For example, it has recently been
configured for pulling subsea wellhead plugs.

This paper will present three case histories that discuss the first use of the ‘extended stroke' electro mechanical device in
the Gulf of Mexico in which it was capable of pulling plugs at a water depth of 5,339 feet as well as several subsequent case
histories.

Using the dickline electro-mechanical device rather than coiled-tubing resulted in substantial savings in both the cost of
deployment and rig time.

Introduction

Subsea well intervention can be costly when one considers that the first task often required is to pull the subsea crown plugs
in the wellhead. The hydrostatic pressure associated with the fluid in the riser creates the large pressure differential across
the wellhead plugs that seal the cross sectional area. Conventional dlickline services have limited constant pulling force due
to the finite strength limits of the wire. Deepwater and debris above wellhead plugs often compound the required pulling
force because of the additional hydrostatic pressure across the plugs. These forces are well above the tensile-strength limit of
dlickline wire.

A subsea wellhead plug requires a steady pull along the entire length of the seal bore as it is withdrawn. Conventional
dickline is limited to creating extremely high but short-duration impact loads; however, brief impact loads are not suitable
for unseating subsea wellhead plugs, because they have a tendency to reseat after each impact load and are forced back on
seat by hydrostatic pressure from above. Therefore, using mechanical or hydraulic jars to simplify the delivered force does
not effectively retrieve the plug from the wellhead.

When conventional slickline service is not capable of pulling a subsea wellhead plug, coiled tubing service methods may
be used. However, the cost of the service can be compromised significantly because of the additional deployment time, rig-
up time, and additional tripping time required.

Since dlickline is usually considered to be the most economical method for well intervention, the need for a system that
could pull subsea wellhead plugs using slickline became more apparent.





