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1.
1.1.

SUMMARY AND OVERVIEW
PROJECT OVERVIEW

The aim of the project was to study five specific deepwater Gulf of Mexico developments and show
how their fabrication, installation, and operation has had an economic impact around the United States
and, to a lesser extent, the world. The five developments studied cover a number of different methods for
developing deepwater reserves in the Gulf of Mexico. The projects are summarized in the two tables
below. Table 1 gives the type and general costs. These are not entirely consistent as discussed in the
notes, but the major deviation concerns Pompano that does not include many additional costs associated
with the project. Table 2 gives a very broad layout of where the major components were fabricated or

assembled. Figure 1 shows the locations of the different projects on a map of the Gulf of Mexico.

Table 1

Projects Studied

Project Name | Operator Structure Type Water Cost
Depth (see notes)

Ursa Shell Tension Leg Platform (TLP) | 3,800 feet $950 million’
Sir Douglas British Borneo (now Agip) | Mini-TLP 1,690 feet $159 million*
Morpeth

Neptune Oryx (now Kerr-McGee) Spar 1,930 feet $130 million’
Baldpate Amerada Hess Compliant Tower 1,650 feet $215 million*
Pompano BP Amoco (now BP) Conventional Jacket 1,294 feet $100 million’

Notes on costs:
1

This cost includes the hull, tendons, deck, facilities, risers, pipelines, and installation. It is based on Shell

published total project cost of $1.45 billion, of which 65% is for the facilities and 35%, or $500 million, is for

the development drilling and completion.

Includes TLP, subsea, pipelines, and project costs, but does not include development drilling.

3

completion were an additional $42 million.
4

additional $117 million.
5

Table 2

Areas of Major Fabrication or Assembly

Includes hull, mooring, topsides, installation, risers, and project costs. Development drilling and
Includes the tower, facilities, pipeline, and project costs. Development drilling and completion were an

Includes the fabrication costs ONLY; does not include installation, pipelines, or any drilling costs.

Project Type Deck Hull/Jacket Tendons/Mooring
Ursa TLP Louisiana Italy Japan

Sir Douglas Morpeth | Mini-TLP Louisiana Louisiana Japan

Neptune Spar Louisiana Finland Pennsylvania/Spain
Baldpate Compliant Tower Texas Texas/Louisiana | N/A

Pompano Conventional Jacket | Louisiana Texas N/A

Figure 2 shows the approximate breakdown between the cost of the installed structure, and the cost to
drill development production wells. There are many factors that affect the cost of development drilling,
and while water depth is important, it is not necessarily the most important factor. As an example, Shell
had serious problems drilling the development wells for Ursa, and had to abandon the first wells. The

Morpeth wells were also far more expensive than expected.
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Figure 1. Gulf of Mexico Seafloor Relief Map Showing Locations of Platforms in Study (Courtesy of Geoscience Earth & Marine Services, Inc. (GEMS)).
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1.2. REPORT STRUCTURE

The purpose of this report is to present the information gathered during the course of the project, as
requested by the Minerals Management Service (MMS) as part of the contract. The report is split into
five major parts. These include:

1. Summary and Overview: This section of the report briefly discusses the deepwater
projects that were studied, an overview of each project, a brief discussion of the
findings, and a possible way forward that could be taken by a new study to gather the
information that was wanted.

2. Summary of Information Gathered: This section presents the information that was
possible to gather on the different deepwater projects concerning where the structures
were fabricated, the major sub-contractors, and any other additional information
discovered during the course of the study.

3. Economic Analysis: The section presents the results of an analysis of information
obtained from one fabrication yard. The analysis was performed by Dr. Joachim
Singelmann of Louisiana State University in Baton Rouge. Only one suitable data
set was given to the project team during the course of the study. Other data were
found, but not in sufficient detail to warrant analysis.

4. Chronology of Field Development: The section goes through the process of
developing a deepwater prospect from pre-lease acquisition to abandonment. This
had been requested by the MMS team at the start of the project. It is known that
some of this information is available in other MMS published documents, but the
intent was to present the information in a slightly different form.

5. Shallow Water vs. Deepwater: The section discusses some of the major differences
between developing a deepwater and shallow water field, as required by the contract.



1.3. COMPONENTS OF DEEPWATER FACILITY

Some very general discussions can be made concerning the information contained in Table 2. The
major components are discussed at a high level in the following subsections to help give an overview of
how each deepwater facility was developed.

1.3.1. Decks

The deck of an offshore installation is the main part above water that supports all the living quarters,
process equipment, power generation, etc. While there will normally be a significant amount of structure,
the main cost will normally be in the installed equipment (Figure 3 shows a deck installed on a jacket.
This is not a deep water structure, but shows the major components of accommodation and equipment.
Some decks will have drilling capability, although this does not have a derrick.). The decks for all the
structures were fabricated within the Gulf Coast region. Decks are generally fabricated at a location from
which they can easily be loaded onto a barge for transportation to the installation site. The Gulf Coast
region has extensive experience fabricating decks for offshore installations, and can do so efficiently. In
addition, transportation costs and risk make overseas fabrication significantly less attractive. This is
illustrated by the example of the Nemba deck that was being transported from the fabrication yard in the
Far East to the installation site in West Africa. The ship capsized after hitting an unmarked obstruction in
the Sunda Strait, Indonesia. Both the deck and ship were total losses, and the field development was
seriously delayed at significant cost to Chevron, the operator.

Figure 3.  Deck Installed on a Jacket.

The vast majority of the components used to assemble these decks are supplied by local vendors,
including most of the process equipment. One of the major exceptions is solar turbines that supply the
power generation equipment on many of the deepwater projects. They are based in California where the
gas turbines are fabricated'. There are other non-Gulf Coast vendors, but they tend to total a relatively
small percentage of the overall deck fabrication cost. This is generally true for all decks, regardless of
structure type, or even water depth. What is less clear is where the vendors get their supplies, and this is
possibly an area for future study.

! As discussed later, even this can be confusing since Shell has Solar based in Texas on their vendor list for Ursa,
their contract being with the local office.

4



1.3.2. Jackets

A jacket is the main support structure for most types of conventional shallow water offshore
platforms, and some deepwater platforms, up to approximately 1,300 feet water depth. It is called a
jacket because it encloses and supports the conductors that carry the piping through which the
hydrocarbons are produced. Because they have to act as a support structure for the deck, taking the loads
all the way to the seabed, as the water depth increases, the size of the jacket increases enormously.

There are two structures on the list that are essentially jacket-based, Pompano (a conventional jacket
structure; see Figure 4) and Baldpate (a compliant tower; see Figure 5). Both of these structures
employed similar construction methods. As with decks, jackets need to be fabricated close to the sea so
that they can be loaded onto a barge and towed to location. The Gulf Coast has many years experience
fabricating jackets for the Gulf of Mexico and West Africa. The yards and labor force can efficiently
fabricate jackets without incurring the additional risk and cost of trans-oceanic towing”.

Figure 4. Pompano Platform on Location (Artist impression Figure 5. Baldpate Compliant Tower (Courtesy
courtesy of J. Ray McDermott, Inc.). of Amerada Hess).

With years of experience, jacket construction is relatively straightforward and involves a large labor
force to roll the steel, cut and prepare the tubulars, and weld them in place. The major costs besides the
local labor force are the fabrication materials including steel members, sacrificial anodes (to protect the
jacket from corrosion), and welding rods.

? Most of the large California jackets installed in Santa Barbara Channel were built in Japan. One of those suffered
significant damage during transportation. The others involved very expensive analysis and modification to ensure
no damage. Other jackets not going to California have been total losses after falling off the barge in heavy seas.
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1.3.3. TLP and Spar Hulls

A tension leg platform (TLP) is a floating structure that is held to the seabed by vertical tendons that
are kept in high tension by the buoyancy of the TLP hull (Figure 6 shows the Shell Ursa TLP, and Figure
7 shows the Sir Douglas Morpeth mini-TLP on location). A spar is a large vertical cylinder (although
variations now exist) that floats in the sea, and is moored to the seabed by relatively conventional
mooring lines and anchors (Figure 8 shows the Neptune spar on location). The TLP and spar hulls can be
likened to conventional steel plate construction common to many shipyards. However the unique
cylindrical shape of a conventional spar necessitates setting up a series of special “jigs,” to aid in
construction and assembly, which requires a relatively large capital expenditure. A yard so equipped has
an automatic advantage over its competitors. When Spars International was established as a joint venture
between McDermott and Aker, it was agreed that any spar contracts would have a hull built in Aker
Rauma, Finland, and the deck built by McDermott. This put Aker Rauma in a strong competitive
position. Future spars, especially those with modifications to the original spar concept’, will be built on
the Gulf Coast. Indeed, since the start of this project, Kerr McGee has contracted to have a cell spar built
for the Red Hawk field development by CSO Aker in their yard near Corpus Christi. As with
conventional jacket construction, such projects would primarily involve local Gulf Coast labor.

Figure 6. Shell Ursa TLP (Courtesy of Shell Exploration
and Production Co.).

The Shell TLP hulls have been built at Belleli Offshore Oil and Gas in Italy. There is no reason that
TLP hulls could not be built around the Gulf Coast, except that there are not many shipyards that can
competitively undertake that sort of plate construction on a large scale, particularly given some of the
Italian government incentives. However, the mini-TLP’s (Morpeth in this study, but also Allegheny,
Prince, and others) installed in the Gulf of Mexico have been built on the Gulf Coast, though there have
also been some contracted for construction in Korea. Typically the expense and risk of open ocean
transportation makes the Korea fabricators less appealing, but the lower construction costs in Korea are
challenging this view. At this time domestic shipyards are still at an advantage over their foreign
competition for mini-TLP’s. It is also of note that these mini-TLP’s would probably not have been
installed without the previous Gulf of Mexico experience with full-size TLP’s (e.g., Ursa, Mars, etc.). In
effect, the foreign content spawned domestic work around the Gulf Coast.

* There has been some research into the use of noncylindrical spars, including truss braced versions. There is a truss
spar being fabricated at this time in Finland, although there is no reason that this could not have been economically
fabricated on the Gulf Coast. The Finland connection is through Spars International, the contractor. There has also
been discussion concerning the fabrication of rectangular spars. These would not need the expensive jigs, and could
be easily fabricated on the Gulf Coast.



Figure 7. Sir Douglas Morpeth Mini-TLP (Courtesy
of Atlantia Offshore Ltd.).

Figure 8. Neptune Spar Operating on Location (Courtesy of Kerr-
McGee Oil and Gas Corp.).

1.3.4. TLP Tendons

Sumitomo Corporation, out of Japan, has supplied nearly all the tendons used on TLP’s. The pipe is
shipped to Aker Gulf Marine yard in Texas where the tendons are assembled, and end connections fitted.
It is not that other steel mills cannot supply the material, but Sumitomo have gained significant credibility
over the years, which is extremely important, particularly if the oil company is trying to finance the
venture. Banks prefer proven technology for their loans (see section on Financing). The top and bottom
tendon connectors were supplied by ABB Vetco Gray (Houston, Texas) and the tendon connectors were
supplied by Oil States Industries out of Aberdeen, United Kingdom. Like Sumitomo, both of these
companies have a proven track record, which gives them the edge in their respective fields.



1.3.5. Spar Moorings

The Neptune spar moorings are made up of both wire rope and chain. The chain was supplied by
Vicinay in Spain. Figure 9 shows 6-inch diameter chain being manufactured and inspected for defects at
the Vicinay fabrication facility in Spain. There are three main offshore chain manufacturers, and none is
domestic (the other two are Scana Ramnas in Finland and Hamanaka in Japan). The cost of the chain was
approximately $3.5 million, or just under 3 percent of the spar costs. The wire rope was supplied by
Williamsport Wire Rope, out of Williamsport, Pennsylvania, for approximately $2 million, including the
cost of sheathing it at Wellstream in Panama City, Florida.

Figure 9. Studless Chain (Courtesy of Vicinay International
Chain Co.).

1.4. PROJECT OVERVIEW — DISCUSSION OF FINDINGS

There is no doubt that much of what goes into the deepwater development in the Gulf of Mexico
comes from all over the United States, but the present level of study has not uncovered this. The problem
is that most of the fabrication is centered on the Gulf Coast, and most of the equipment vendors are local
to the fabrication. It is not until one gets to at least the next level down that one is likely to uncover the
diverse sources of the supply.

As an example, Shell supplied a list of their Ursa vendors to the study team. This list contained
approximately 1,000 company names coming from all over the U.S. Of those, probably less than 10
percent represent individual expenditures of over 1 percent of the TLP cost (approximately $1 million).
The other 90 percent of vendors represent small to very small expenditures (the lowest being under $10).
While the list is not in error, it can be misleading. As an example it states that Sumitomo Corporation of
America, in Illinois, supplied the pipe for the tendons. While this is no doubt where it was ordered, and
to whom the money was paid, the actual pipe came from Japan, not Illinois. Another example has the
turbines ordered from Solar Turbines Inc. in Texas. In fact the turbines would have been fabricated in
California, although these were some of the few components that came from outside the Gulf Coast area.

Under the original scope of work, ABS Consulting agreed to trace back to major vendors. This,
however, has not shown the level of diversification sought from the study. It has shown that the majority
of the work is centered on the Gulf Coast, with only a very limited number of major vendors situated
outside that area. While the study has not been successful in obtaining detailed information on the project
vendors, it has certainly discovered that the vast majority of the major vendors and sub-contractors are
from around the Gulf Coast. It is only at the next level down, or even deeper than that, that the
diversification comes to light. As an example, Hydralift was one of the Ursa vendors. The size of their
contract was approximately $10 million, and they supplied the tensioner system for the risers. What they
supplied was assembled in Houston, but their suppliers included cylinders that came from Chicago (cost a
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few million dollars), and specialist composite accumulators that came from Nebraska. Of their ~$10
million contract, maybe as much as $6 million was for hardware that came from areas other than the Gulf
Coast.

Compounding the problem has been the reluctance with which certain companies have supplied data:
information has been slow, and at times very difficult to obtain. The number of telephone calls needed to
obtain any meaningful data has been excessive in the vast majority of cases. There have been some
notable exceptions, which is the main reason for the progress on the Morpeth project: the major players in
the development of that project have been extremely helpful, but that cooperation did not necessarily filter
down to the next level of companies. Unfortunately, British Borneo has now been taken over by Agip,
and most of the staff have had to find alternative employment.

Shell has been extremely cooperative with information on vendors, but have been reticent in
supplying any cost data. It is corporate policy not to disclose the value of contracts that make up the
development. This has made it difficult to meaningfully assess their fabrication vendor list, and
impossible to determine labor usage at the various facilities. Alternatively, they have supplied excellent
data on their operating expenditures and project management labor usages. These data have been helpful
in putting deepwater facility operations into perspective, but they cannot be analyzed with respect to labor
markets because the number of persons employed in any given aspect is so small. Indeed, this could be a
problem associated with gathering data on suppliers to the subcontractors: each supplier will have a
relatively small percentage of their output assigned to any specific project, so at the lower levels, the
impact of deepwater development on any given company is reduced. It should not be inferred that the
overall impact is low, but as one investigates further down the supply hierarchy, the impact is reduced.

Difficulty in gathering data was not necessarily because the companies were trying to be
uncooperative: there has been a major change in the way oil companies work over the last decade, and
they do not currently have the personnel to supply the requested information. Their personnel are
extremely busy, particularly at this time of increased development. There was a willingness in some
companies to help the study, but no time to put in the level of effort required. It is only the major oil
companies that have a strong public relations department that can field questions about a particular
development. Most of the independent oil companies would have to rely on the project personnel to
supply the needed information, and while these people may be willing to “talk over lunch,” they have full
time jobs managing the next development.

The lack of cooperation at the next level down, the vendors of equipment to be installed on the decks,
and the process equipment suppliers, was probably more due to a lack of understanding as to the
advantage in assisting the project. They supply a certain type of separator, for example. It makes no
difference to them if it is on a deepwater or shallow water platform. Hence, they do not see any
advantage in showing diversification of input to deepwater facilities. In addition, they are in a highly
competitive market and see no advantage in using their time to supply the requested information, and are
possibly somewhat concerned that the data may help their competition: why risk supplying data when
there is no advantage, even if the risk is small?

1.5. PossIBLE WAY FORWARD FOR FUTURE STUDIES

The extant study has had limited success in unearthing the desired level of national involvement in
deepwater developments. This is for two main reasons: the main contractors are all located around the
Gulf Coast, and because of a general unwillingness to dedicate resources to gather information. Also it is
clear that while there are differences between the different development methods, they are largely ones of
magnitude rather than content. Consequently, it may be possible for a future study to take a deepwater
project that is under development and trace the content one stage further back — to find out where the
vendors get their supplies.

Gulf Island Fabricators, who were the major fabricator for the Morpeth hull and deck, gave the study
team a list of their suppliers of steel and paint. Over 40 percent of their expenditure on basically steel and
paint was in Louisiana. How many steel mills are there in Louisiana? Clearly they are buying from
suppliers rather than from the mills themselves. This will be, in part, because of the way the project was
structured. They did not have the opportunity to purchase the steel in one block. Some of this steel will
have come from overseas, some from within the U.S., but this could not be determined through the
present study.



If one were to research an ongoing project, it may be possible to trace the equipment suppliers back
more easily than is possible on an old project, but this will not be a simple task. When equipment is
ordered, there are situations in which the supplier does not know to which project the equipment is going.
They simply know that a specific customer has ordered a specific “widget” based on a specific purchase
order, and it must be supplied to a specific specification. They cannot necessarily tie that to any particular
project. In addition, the oil companies are using single contracts that cover almost the entire project.
Hence they will generally have less information about the details of the constituent components that are
ordered by their engineering, procurement, installations, and construction (EPIC) contractors. Hence, an
extra level is added that must be penetrated in order to determine the true source of the equipment. In
addition, the power of the oil company to pressure the contractor is diminished as one moves away from
the main contractor.

When an installation is classed by ABS, surveyors will attend to ensure that all the major components
are manufactured to the required classification society rules. Consequently, they will attend all over the
U.S. and the world inspecting equipment. These data could be used to determine where the pieces of
equipment which make up an installation come from, but even this would not be simple. The ABS
contract will normally be with the vendor of each piece of equipment. Hence, to release that information,
they would need to get the permission of each vendor. In addition, there would be no information on the
value of each component, and certainly no information on the percentage of a company’s capacity used in
each item. There are a number of ways that parts of the required information could be obtained, but the
systems are not set up to gather additional information. It would probably not be possible to get the
individual surveyors to try to get additional information because of the number of different surveyors
involved, and because of the added expense — who would pay for it, and how would it be tracked? In
addition, unless the process equipment is specifically being classed, there could be large holes in the data
collected.

It is not entirely clear what is the best way forward. In part it depends on the priority for the different
types of information. If the source of supplies is wanted, then that could probably be determined from
classification society records, with permission from each vendor, but even this would need to be done on
an ongoing construction project: it could not realistically be done retroactively.

Information on the price breakdown on a specific project could probably be gathered from the oil
company via their AFEs (Approved for Construction Expenses). But this again would need to be agreed
to up front, before project start-up, and getting cooperation from all parties could still be problematic.

The greatest difficulty comes in getting all the information tied together: the source of the steel: the
value of the steel: the effect of that steel production on local labor. The AFE records will say who was
paid a specific sum of money, but not where they subsequently spent it. Hence, the tracking back will be,
at best, difficult. The class survey records will give the location of the supplies (although these may be
limited if the topside is not classed) but will have no information on value. The individual sub-
contractors may have a high percentage of their business with the offshore industry, but any specific
project may have a minor impact on their labor usage, and an even smaller effect on a local market. The
components of the information may well be discoverable by one method or another. It may even be
possible to get all the information, but it will be very difficult to get all the information tied together in a
way that it can be analyzed. A map similar to the one produced by Shell (see Figure 14) could be
produced through use of class records. Analyses of labor may be possible by using AFE data, and
through company assistance, but that would be much more difficult.

It should be possible to complete a project similar to this on a project that is identified prior to its
commencement, but realistic goals will need to be set, and the types of data wanted realistically
identified.
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2. SUMMARY OF INFORMATION GATHERED

This section sets out the basic data that was gathered during the course of the project. Unfortunately,
in few cases was it possible to get sufficient information on all the projects to undertake a meaningful
comparison: where there is good data on one project, there is poor data on another. The three projects
undertaken by the independent oil companies (Neptune by Oryx®*, Baldpate by Amerada Hess, and Sir
Douglas Morpeth by British Borneo) were each the subject of special sessions of technical papers at the
Offshore Technology Conference (OTC) in 1997, 1999, and 1999, respectively. These papers were a
very good starting point for gathering the needed information, and gave a high level breakdown of the
project costs. There were no technical sessions for Ursa or Pompano as neither represented particularly
new technology at the time (there had already been sessions on a full-size TLP in the Gulf of Mexico, and
a deepwater jacket at earlier OTC’s), but Shell had an excellent web site that gave a good overview of the
Ursa project, including the overall cost of the project. Unfortunately, very little information was available
about BP’s Pompano project, either on the web, or through published sources.

Having surveyed the public sources, the next step was to gather information directly from the oil
companies, and their contractors. To help in getting consistent information, a guide was developed that
would help set out the types of information needed, and to document other possible sources. This guide
allowed the gathering of a broad range of information on costs, from overall project, exploration, project
management, and fabrication, through to final operations. It was well understood that not all companies
would be able to supply all the requested information, but it had been hoped there would be more
consistency than was achieved.

The following subsections set out an overview of the information obtained from each of the oil
companies, or other sources, on each of the projects. Analysis of the data is not realistically possible
because of the lack of consistency in quantity and quality of the data, but the results are presented in
graphical form. As these are generally isolated pieces of information, one cannot draw conclusions as to,
for example, the difference in project management costs between a project by a major oil company, and
one by an independent. Notwithstanding this, there is a significant amount of data that could be used for
other projects in the future.

The purpose of the study was not just to gather data on the costs of the projects, but to tie that into
socioeconomic effects of the projects on the local communities. This issue is addressed in the section on
Economic analysis, but as with much of the other data, no firm conclusions could be drawn.

It may be constructive to initially give a visual presentation of the costs of the studied offshore
projects in comparison with some other objects (or in one case, a sport’s contract). The shallow water
minimal platform is at the lower end of the cost of an offshore structure, but there are certainly some that
cost significantly less than $1 million, even as a new installation. However, when one then includes the
cost of drilling the wells, then the price will normally increase significantly. Clearly the costs are
approximate, but give an indication of the level of expenditure in different classes of industry. It is
amusing to note that Alex Rodriguez’s 10-year contract is approximately the same as the cost of a new
modern baseball stadium (see Figure 10).

* The names given are those of the companies that installed the facilities. Ownership has changed in some cases
since installation.
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Figure 10. Cost of Offshore Platforms Compared to Other Structures and Contracts.
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2.1. URSA PROJECT

2.1.1. Shell Supplied Data on Ursa - Fabrication

Shell has a corporate view that they do not supply detailed information as to the cost breakdown of
their projects. They have a web site for the Ursa project that sets out the basic information they are
prepared to share with the public. This gave the overall cost of the project (at $1.45 billion) and described
a split of apsproximately 65 percent to facilities ($950 million), and 35 percent to development drilling and
completion” ($500 million). Figure 11 gives a diagrammatic estimate of the distribution of costs over the
phases of the Ursa project. This diagram is based on corporate experience with similar projects, and has
not been supplied by Shell, but the general distribution is likely to be reasonable.

@ TLP Hull

m Deck Structure
0 Deck Equipment
0O Tendons & Piles
13% m Installation &

Commissioning
o Pipelines

m Design & Project
Management

Figure 11. Approximate Distribution of Costs for Ursa TLP (100% is $950
million).

Shell was extremely helpful in supplying other related information and costs for the project, if little
data was supplied for the fabrication and installation. Each of the phases discussed in this section is
covered in greater detail in the relevant section of Chronology of Field Development later in this report,
but normally without costs.

The Ursa field was first discovered in 1991 by wells drilled by the drillship Discoverer Seven Seas
(see Figure 12). This is a dynamically positioned drillship that was built in 1976 in Japan. For many
years the Discoverer Seven Seas held the water depth record for drilling in the deepest water, and after an
upgrade in 1996, is still operating as a drilling unit. The rig is (Perated by Transocean based in Houston,
although in 1991 the owners were Sonat, also based in Houston”. The whole issue of employment in the
offshore industry is complicated by the phases in which a field is developed. As an example, most mobile
drilling units employed in drilling exploratory wells are built overseas, but the operating companies, and
many of the operating personnel are American. In addition, much of the equipment on an exploratory rig,
although installed in a foreign yard, has been exported from the U.S. for that purpose. Hence, the
domestic and foreign content of even the initial drilling is complex and difficult to trace.

> It was almost impossible to get any direct information on the cost of exploratory drilling of the lease. The oil
companies do not track this as part of the development cost. One must assume exploratory drilling is an overhead
that is given a corporate budget, but not tracked through project development. It is possible to make some estimates
of the cost based on the type of mobile drilling unit used, day rates at the time, and estimated consumable costs.

% This is another example of consolidation within the offshore oil industry. Sonat became Transocean, then acquired
some other drilling contractors, changed its name, and then reverted to the name Transocean.
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Figure 12. Discoverer Seven Seas (Courtesy of
Transocean).

Prior to deciding on using a TLP to develop Ursa, Shell assessed a number of other development
options, including a spar, compliant tower, and a conventionally moored semisubmersible option. These
studies continued for approximately 9 months and employed approximately 12 technical staff. Based on
normal consulting rates, this effort would be worth approximately $2 million although it is likely some
additional work was undertaken by independent outside consultants.

Once it was decided to use a full-size TLP for development, engineering design companies were
contracted to undertake much of the design. Shell maintained a strong influence over the design, and
employed a considerable number of direct personnel in the design effort. However, the detail topside
design (deck and processing) was undertaken by an alliance between Waldemar S. Linder and W. H.
Nelson (called DCA), and the hull structural details were developed by Han Padron (part of ABB), a
company with many years experience with design of TLPs. The DCA had approximately 40 full time
employees working on the project based in New Orleans. Han Padron had approximately 15 engineers
and 15 drafting personnel based in Houston.

This phase would also have involved model testing. In this a scale model of the chosen structure is
built and placed in a wave basin so that its performance in a seastate can be assessed. This work was
undertaken at Texas A&M university in College Station, Texas. The cost of the model testing was
$155,000, excluding the cost of the model, and employed three engineers and four technicians for 4
weeks. Typically a model will take 6 weeks to produce and will employ one engineer and two
fabricators. Undertaking the model testing at a university helps the university support its facilities, and
gives students a better understanding of genuine industrial projects. Texas A&M also did the model
testing for the Neptune Spar and Morpeth mini-TLP. The costs for these were comparable to those for
Ursa, but in each of the other cases, the University built the models.

Project management is an extremely important part of any major project. The oil company needs to
ensure that the contractors are doing what they are supposed to, on time, and on budget. Even on a fixed
price contract one needs to keep careful monitoring of the budget as if the job goes too far over budget,
and the contractor goes bankrupt, there is little recourse for reimbursement. In addition, there will be
changes required to the contract, design, detailing, etc. and these need to be monitored. Shell had 40
engineering technical leads in direct project management. These individuals would have each been
responsible for a specific area of the platform (e.g., hull, deck structure, drilling equipment, risers,
processing, power generation, and operational aspects such as installation, etc). Their job is to ensure
that, apart from the schedule and budget issues, there are no incompatibilities at the interface between
modules and components, that the design is progressing as expected, and that what is being produced is
functionally as expected.

In addition to the direct project managers, there were approximately 130 personnel employed in
interface operations. These individuals would be more involved in the details of ensuring the components
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are fabricated as designed. Independent of these, there would be, for example, a large number of welding
inspectors, but it would be the job of the interface personnel to ensure that everything required to be
inspected is inspected, that testing is in compliance with the specification, etc. Figure 13 gives the
distribution of personnel by both discipline, and their location.

Miscellaneous

4% Engineering .
19% Various Qnshore and
Offshore

22%

New Orleans
38%

Operations

31%

Ttaly

4%

Amelia LA
5%

Drafting
46%

Houston
31%

Figure 13. Ursa Project Management: Distribution of 130 Interface Personnel Between
Disciplines and Locations.

The seven personnel based in Amelia, Louisiana, will have been working in McDermott yard on the
deck and process equipment installation. Those in Italy will have been in Belleli shipyard working on the
TLP hull. There were 28 personnel who were at various locations, both onshore and offshore. These
would, in part, have been attending fabrication shops around the U.S. and the world ensuing that all the
individual components that are part of the overall TLP are manufactured to specification, and suitably
tested prior to installation. It is the locations of these 28 personnel that give an indication of the
distribution of component fabrication, but even their locations would not be sufficient to show the full
extent of the distribution of fabrication.

Shell supplied a chart showing where they had expended costs on the Ursa project around the U.S.
(see Figure 14). The number given in the state represents the number of vendors from that state supplying
the Ursa project. This diagram gives some good information, but unfortunately, it is only part of the
picture, and can be somewhat misleading. The difficulty is that the magnitude of the expenditure is not
given. The largest single contract on the Ursa project, the hull fabrication, is estimated to be somewhat
over $200 million, and was expended in Italy. The next largest was to J. Ray McDermott Inc, the deck
fabricator, based in Amelia, Louisiana. This contract would probably have been a little under $150
million, and is one of the 536 costs shown in Figure 14 to have been expended in Louisiana. At the other
end of the spectrum, the smallest expenditure of the approximately 1,000 costs covered on the chart was
also one of the 536 costs in Louisiana, and was for under $10. There is no indication within the chart as
to the weighting of expenditure between the states.

Another problem with the diagram is that it gives only where the costs were paid. This does not
necessarily coincide with where the components were fabricated, or where the labor used in the
fabrication was situated. As an example, the back-up to the chart gives the tendons as being paid for in
Illinois. In fact the tendons were produced in Japan. Similar problems were found when assessing
supplied data on the Morpeth project. The only realistic way to circumvent these problems would be to
undertake this type of study on a project in progress at the time of the study. This way the real source of
expenditure, and labor input to that expenditure, could be determined and documented, as discussed at the
end of this section.
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Figure 14. Number and Location of Vendors on Ursa Project by State
(Courtesy of Shell Exploration and Production Co).

McDermott supplied a limited amount of information on the Ursa project, but they did say they
employed an average of approximately 450 personnel on the deck construction in the Amelia yard, near
Morgan City, Louisiana. Their maximum number of personnel employed on the project was 700. They
also stated that the project came in under budget, and they received some additional monies in the form of
bonuses.

Commissioning is a major exercise on any production facility. The normal plan is to commission as
much equipment as possible onshore, prior to installation of the facility offshore. This significantly
decreases costs, and problems are more easily solved onshore, but it is difficult to do all the
commissioning before all the components are together in their final place. Hence offshore commissioning
is still a major exercise. Independent of vendor personnel, who look after the equipment that they supply,
there were consultants, 2 Shell engineers overseeing the operation, and approximately 40 Shell operations
personnel. It is not clear if it was the case with Ursa, but on many platforms, the greatest number of
personnel that will ever be onboard a platform is during commissioning, and often additional temporary
accommodation is supplied for their housing.

2.1.2. Shell Supplied Data on Ursa - Operations

Shell supplied a considerable quantity of data on the operating costs, and personnel levels for Ursa.
When Ursa was originally put on location, only 3 of the planned 24 possible wells had been pre-drilled.
The general plan for a deepwater installation is to pre-drill a limited number of wells so that production
can be started as soon as possible after installation. This ensures that there is some income from the
platform soon after installation. However, it is expensive to pre-drill wells from an exploratory drilling
unit, so the number of pre-drilled wells is limited. Once the platform is on location, and the pre-drilled
wells are completed for production, the platform will be generating income. It is then that the rest of the
wells are drilled. The reason it is cheaper to drill them from the platform rather than a mobile drilling unit
is that you are not having to pay the market rate for a deepwater drillship or semi-submersible, in effect a
complex support platform for the drilling equipment. The platform is already installed, and a relatively
inexpensive drilling rig can be mounted on the TLP to drill the additional wells. Not all platforms are
designed to allow a drilling rig (and all its associated equipment) to be installed on board because they are
too small. This becomes a trade-off between the capital cost (CAPEX) of installing a bigger platform and
the operating cost (OPEX) of paying for a mobile drilling unit to drill and maintain the wells. In the case
of Ursa, because of the required size of the platform for the production equipment, and the time expected
to drill the wells, it was clear that a platform mounted drilling rig would be the safest and most cost
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effective way to proceed. It is of note that the drilling rig is not owned by Shell, but leased from
Helmerich & Payne, who also supply the drilling crew.

The accommodation unit on Ursa is sized for the number of personnel expected during the
simultaneous operations of drilling and production, 156 persons. Drilling and production are 24 hour a
day operations and there are two “tours” on the unit at any given time, each working for 12 hours. The
crews are paid a monthly wage, but work only half a month offshore, although if working 12 hours per
day, for 14 days out of 28, this is equivalent to a “normal” workday length of over 8 hours’. Figure 15
shows the range of basic pay for offshore personnel. It needs to be noted that some of these individuals
can get additional income from working overtime, when needed, but others are exempt, and expected to
work the hours needed to complete the tasks. The chart covers both the drilling and the production
personnel, so not all are employed by Shell.
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Figure 15. Approximate Monthly Pay for Offshore Personnel (US$ per calendar month).

In addition to the full time personnel offshore, there will be other service personnel who come out for
a specific task. As an example, it is common to employ a casing crew whose job is purely to run the well
casing (piping installed in the hole to prevent the sides collapsing, and drilling mud leaking out of the
hole). They come out to the rig, complete their job, and return to shore. There will also be maintenance
personnel, United States Coast Guard (USCG) inspectors, Minerals Management Service (MMS)
inspectors, and many individual specialists out for a specific task.

In addition to the salaries of offshore personnel, there are many other expenses that need to be paid to
keep the installation running, and the greatest of these when drilling operations are underway are
consumables. The mud used in drilling is not just a mixture of clay and water, it is a specialized mix of
constituent parts. Even the water has to be taken out to the rig as generally one needs to use fresh, not salt
water. Occasionally oil based mud will be used. For this special types of oil are used that have the
required properties, but are also nontoxic. Mud is an expensive commodity, and it all has to be
transported out to the platform. Indeed, the transportation costs are significant, particularly during
drilling. Because of the high usage of consumables, there will normally be approximately one boat a day
visiting a platform during drilling, but this will be reduced to one or two a week during normal production
operations.

Figure 16 shows the Edison Chouest C-Port in Fourchon, Louisiana. This is an all weather facility
for loading the supply boats that keep the offshore platforms operational. Although not a specific part of

7 Assume working 14 days on the rig, and 14 days at home. Time worked in a month is 14 days x 12 hours = 168
hours per 28 days. But a normal 28-day period has 20 working days, so equivalent workday length = 168/20 = 8.4
hours per day.
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this study, it is of note that Edison Chouest Offshore operates over 100 boats in the Gulf of Mexico, and
the vast majority of these will have been fabricated in their own yard. They have two yards, one called
North American Shipbuilding which employs over 500 shipyard workers in Larose, Louisiana, and the
other called North American Fabricator yard in Houma, Louisiana, that employs 300 shipyard workers.

Figure 16. C-Port Supply Boat Base in Fourchon, LA
(Courtesy of Edison Chouest Offshore).

Edison Chouest, with its head office in Galliano, Louisiana, has over 3,000 employees worldwide
with the majority domestic, and 200-300 overseas. A significant number of their employees are foreign
nationals on H2B visas, and they have difficulty getting local labor because of the low unemployment
levels in southern Louisiana (we were informed that it was less than 3%). The recently completed Laney
Chouest, the largest anchor handling towing supply (AHTS) vessel in the world, “... represents tens of
thousands of man-hours...” involved in the design and fabrication in Louisiana. At the present time,® the
yard is producing one 280 feet long offshore supply vessel (OSV) every four months.

Another significant expense is helicopter transportation, costing nearly $500,000 per year. For some
of the near shore platforms it is reasonable to use crew boats to change out personnel, but at the greater
distance to deepwater installations, the extra time makes it impractical.

Figure 17 shows the operating costs for the Ursa platform, both for drilling and production. The
production costs are given at the top of the diagram above the line, and drilling is below the line. It can
be seen that the drilling costs far outweigh the production costs. This is not just because of the increased
consumable costs, but the contractor fees are significant, and these include all the direct drilling
contractor labor costs. Figure 18 shows similar data to that in Figure 17, except that it is shown by the
same categories in both drilling and production.

It can be seen that out of the total cost per day, the drilling consumables and rental costs account for
nearly all of those expenses. The labor input to consumables is not known, but the drilling rental costs do
not just support the cost of new construction for the drilling equipment (a platform rig will have a useful
life of around 20 years) but also supports the office staff in the head office and the field office close to the
shore base.

8 Summer 2003
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