

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The figure shown below provides a graphic representation of the various types of

“-Fixed Platform

production systems. The material given below (taken from the MMS report verbatim)
provides a description of each type of platform.

A fixed platform consists of a welded tubular steel jacket, deck,
and surface facility. The jacket and deck make up the foundation for the
surface facilities. The jacket is secured by piles driven into the seafloor.

The height of the
platform is
dictated by the
water depth at the
intended location.
Once the jacket is
secured and a

deck is installed,
additional
modules are

added for drilling,
production, and
crew operations.
Large barge-
mounted  cranes
ae used in
positioning  and
securing the
jacket and the
instalation of the
topside modules.
Economic
considerations
hinder
development  of
fixed (rigid)
platforms in water
depths greater
than 2,000 ft (610
m).”
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“-Compliant Tower

A compliant tower consists of a narrow tower and a piled
foundation. Unlike a fixed platform, a compliant tower has greater
flexibility and can withstand large lateral forces by sustaining significant
lateral deflections. It is usualy deployed in water depths between 1,000
and 2,000 ft (305 and 610 m).”

“-Tension-Leg Platform

A tension-leg platform (TLP) is a compliant structural system
vertically moored and uses buoyant components to maintain tension in the
mooring system. ConocoPhillips successfully installed the deepest TLP in
the world at Magnolia (Garden Banks Block 783) in December 2004 in
4,674 ft (1,425 m) of water.”

“-Semisubmer sible Production Unit

A semisubmersible production platform is a floating system that
may have drilling capabilities. It comprises the following major
components: pontoons, columns, and a large deck. The pontoons and
columns provide buoyancy to the system. Production equipment, living
guarters, and storage space are assembled on the deck. Semisubmersibles
are permanently moored, using various anchoring techniques, and can be
operated in a wide range of water depths. Independence Hub, the world's
deepest semisubmersible production unit, was installed in approximately
8,000 ft (2,438 m) of water. Located in Mississippi Canyon Block 920,
this facility has the capacity to produce 1 Bcf/d from up to 27 flowlines.
Currently, 15 wells are on production in 10 different subsea fields. The
water depths of the wells range from 7,787 ft (2,373 m) at San Jacinto to
8,960 ft (2,731 m) at Cheyenne. Another deepwater semisubmersible to
gain world wide interest is the Thunder Horse Facility. As the world's
largest semisubmersible production unit, the 59,500-ton Thunder Horse
production, drilling, and quarters (PDQ) unit, arrived in the GOM in 2004
from Korea. The topside modules, fabricated in Morgan City, Louisiana,
were installed in Ingleside, Texas. The Thunder Horse unit was nearly 4
years in the making and will develop the largest discovery ever made in
the GOM. When fully operational, the unit will be capable of producing an
astounding 250 Mbo/d and 200 MMcf/d. The instalation of Thunder
Horse (Mississippi Canyon Block 778) was delayed by Hurricane Dennis
in 2005 and by metallurgy issues in 2006 and 2007. Thunder Horse is
expected to begin limited production in 2008 with additional wells going
on production in 2009.”
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“-Floating Production Unit (FPU) and Floating Production, Storage,
and Offloading (FPSO) Facility

An FPU (floating production unit) is traditionally a ship-shape
vessel capable of processing production from subsea facilities, but without
storage capability. Some gas is used to fuel the vessel, and the excess gas,
aong with al the ail, is transported to market via export pipelines.
Similarly, an FPSO (floating production, storage, and offloading facility)
is traditionally a ship-shape vessel capable of processing production from
subsea facilities, but it has the capacity to store produced fluids and
offload via a shuttle vessel at a later date. Gas is used to fuel the FPSO
with the excess being exported via an export pipeline. An FPU and FPSO
may be moored via conventiona mooring lines, synthetic mooring lines,
or may be dynamically positioned. Mooring lines and risers are connected
to the vessel via a disconnectable turret/buoy system (DTS) for al the
currently proposed GOM facilities. This allows the ship to sail to a safer
location during an extreme weather event. The DTS, including the
mooring lines and risers, remain submerged at a pre-determined depth
after disconnection. This minimizes the impact of extreme weather
situations and does not impede marine transportation. The GOM'’s first
application for the use of an FPSO was submitted in May 2007. Petrobras
America Inc. plans to develop the Cascade and Chinook Fields located in
Walker Ridge with a moored, disconnectable FPSO. Production from the
fields' subsea wellsis transported via flowlines to the free-standing hybrid
risers (FSHR), another first for the Gulf. These risers are connected to the
FPSO through the DTS. Gas will depart the FPSO via an export FSHR to
the export pipeline. Oil will be stored on the facility until it is periodically
offloaded to a shuttle vessel for transshipment to onshore receiving
terminas. First oil from both fields is expected in 2010 with further
expansion possible in the future. In anticipation of this application, MMS
and the U.S. Coast Guard (USCG) developed a new Memorandum of
Agreement (MOA) for floating production facilities. This agreement lays
the groundwork for determining each agencies regulatory responsibility.
Another first for the GOM was Energy Resource Technology, Inc.’s
application for a ship-shape, dynamically positioned (DP), disconnectable
turret FPU for the Phoenix development. The disconnectable turret system
on this facility is not designed as a structural mooring component because
of the DP capability. Since there is no storage capability on the FPU, oil
and gas will be transported via export risers to pipelines.”

“-Spar

A spar isavessel with acircular cross-section that sits vertically in
the water and is supported by buoyancy chambers (hard tanks) at the top, a
flooded mid-section structure hanging from the hard tanks, and a
stabilizing keel section at the bottom. A spar is held in place by a catenary
mooring system, providing lateral stability. Currently, there are three
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competing versions of spars used in the GOM: classic spar, truss spar, and
cell spar. Shell Offshore Inc. recently announced that they will be
instaling the deepest spar production facility in Alaminos Canyon. The
Perdido Regiona Development hub will be located in about 8,000 ft
(2,438 m) water depth to develop the Great White, Tobago, and Silvertip
Fields. Once operating at full capacity, Perdido will be capable of
handling 130,000 BOE/d.”

“-Subsea Systems

Subsea systems are capable of producing hydrocarbons from
reservoirs covering the entire range of water depths that industry is
exploring. Subsea systems continue to be a key component in the success
in deep water to date. In fact, 85 percent of all currently producing
deepwater fields utilize subsea systems ... These systems are generally
multi-component seafloor facilities that alow the production of
hydrocarbons in water depths that would normally preclude installing
conventional fixed or bottom-founded platforms. The subsea system can
be divided into two major components: the seafloor equipment and the
surface equipment. The seafloor equipment will include some or all of the
following: one or more subsea wells, manifolds, control umbilicals,
pumping or processing equipment, and flowlines. The surface component
of the subsea system includes the control system and other production
equipment located on a host platform that could be located many miles
from the actual wells. The economics of deepwater development have
improved by connecting multiple subsea projects to a single hub. For
example, the Independence Hub facility supports 10 separate producing
fields.”

Pipelinesand related

Deepwater development creates technology challenges for pipelines (including
materials, coatings, methods of construction and route selection?) as well as new
generation pipelaying vessels, laying techniques, improved piping and welding technology,
and improved methods to repair pipelines.> MMS has an active research program related
to deepwater pipelines (see e.g., http://www.mms.gov/tarproj ectcategories/pipeline.ntm).

A July 2008 article in the Journa of Pipeline Technology summed up these
challenges with respect to materials of construction as follows (http://www.spe.org/spe-
site/spe/spe/pt/2008/07/09T echUpdate. pdf):

* For an interesting article on route selection in the Gulf of Mexico, see

http://www.cctechnol.com/upl oads/otc16633.pdf.
® For an interesting article on repair of a deepsea pipeline in the GOM, see
http://www.oilonline.com/news/features/oe/20060606.Life on .21396.asp.
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