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Disclaimer: 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the united States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
responsibility for the accuracy, completeness, or usefulness of any infoi-mation, 
apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United States 
Government or any agency thereof. 



Abstract: 

This report includes technical progress made during the period including presentations 
made in person at the Tulsa DOE office and progress of the feasibility engineering study 
completed through May of 2001. Much of the early feasibility design activity included 
detailing the project scope for installation of a sub-sea processing unit in deep water in 
the Gulf of Mexico. Along with this feasibility level of design it was learned that no 
major technical gaps were evident that would impede progress of equipment selection 
based on the design result. A feasibility design document was produced during this 
period, which details the technical functions and system design for this sub-sea system. 
Further work during this period included economics and reservoir engineering modeling 
of one of the potential installation sights. 
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Introduction: 

The report herein is a summary of technical progress of the project to demonstrate ultra 
deepwater hydrocarbon production methods applicable to deep and ultra deepwater field 
developments in the Gulf of Mexico and other like applications around the world. The 
importance of this work is based on the advancement of technology, which will enable 
development, and exploitation of reserves in ultra- deep, remote areas beyond the 
capabilities of conventional technology. Reserves in these areas can add significantly to 
reducing the United States dependence on foreign oil supplies. 

Executive summary: 

PROJECT PLANNING: 

The first task is to plan the overall project activities including staffing of engineering 
functions, set up of accounting and reporting requirements, communications systems and 
procedures and budget monitoring. 
Division of detailed work tasks among participants, setting of design review frequency 
and logistics considerations for meetings between USA locations and Norway office 
locations was also planned here. Refinement of scope of work and plan adjustments 
based on findings was anticipated. 

SPECIFICATION: 

Once the site for equipment installation was selected the actual environmental conditions 
for operations helped determine specifications of materials, pressure regimes, corrosion 
considerations, life of operations requirements, well and reservoir related fluid pressure 
and chemistry. All applicable design codes and operating regulations are identified and 
included in the specification selection. Any newly developed equipment will need to 
meet qualification requirements that are recognized in United States operating 
environment and internationally as appropriate. Engineering peer review of this phase 
was done required to ensure quality of assessments. 

DESIGN: 

Design is based on scope and specification for area of operation. Design will be iterative 
based on results of reservoir modeling, hydraulic modeling of pipeline systems, nodal 
analysis of well fluid pressure losses from reservoir face to sales point. Some trade off 
studies were performed to test efi'ectivcness of initial design and to maximize safe 
operations, economy of operations and /or speed of delivery and installation. Other 
considerations based on fluid analysis and pressures affected pipeline pigging frequency, 
control systems and intervention frequency. Well performance predictions were 
completed to help determine intervention frequency and effect robustness of mechanical 
systems. Reliability modeling will also bc a factor in dcsign of planned maintenance and 
spares philosophy. Weather analysis was includcd in production uptime estiniates and its 
impact on economic5 of recovery. 





Experimental: 

The front end engineering work completed in this phase of the prqject did not reveal any 
significant technical gaps in the system design concept. The original pro-ject budget 
anticipated some possible new development work would be required but all sub-sea 
system requirements were sourced with currently available technology and no new 
equipment development was required. This helped to reduced the scope of work and 
resultant cost for this early phase of activity. Due to the resulting design and sourcing 
determinations no experimental work had to be done. 

Experimental and Operating Data: Not applicable. 
Data Reduction: Not applicable. 

Hypothesis and Conclusions: 

At this stage the feasibility or conceptual engineering was established and no technical 
gaps identified. The feasibility report document was reviewed during a formal 
engineering peer review completed in Houston, Texas with some 30 engineers from 
Conoco inc. and Kvaerner Oilfield Products in Norway. Feasibility designs were 
presented and defended during the peer review and improvements to designs were 
captured. Importantly it is noted that no design gaps or technical gaps were identified 
after the review of this system conceptual design. One major improvement for Gulf of 
Mexico typical deepwater reservoirs was the addition of sand removal hydrocyclones to 
the overall system design. At this point in time the focus of the project team’s work was 
shifting away from the system design activity and more to the reservoir modeling, fluid 
chemistry and high level economic modeling. The first area of investigation for 
installation of the sub-sca processing unit was approximately five miles west of the 
Magnolia Field Development in the Gulf of Mexico. These analyses went on through the 
period of this progress report. 

An update presentation was made in Tulsa, Oklahoma in May 2001 by representatives of 
Conoco, Inc. and Kvaerner. During this session explanations for the conclusions rcached 
and forecasts of next steps were given to DOE project managers 



Vision 

Future Work Planned: 
It was explained at the Tulsa office meeting that economic modeling and more reservoir and geologic risk 
assessments were ongoing and that these considerations were key issues to progress into next phases of this 
project. Some design revisions and optimization studies identified in peer review sessions were being added 
in to the basic design package but these changes were relatively minor. Equipment cost,reliability 
assessments and deliverability were also requiring further work to reduce uncertainty for inputs to the 
economic model. 
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Sub-sea Separation 



Sub-sea Separation Vision 
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Invoice Summary Sheet: DEFC2600NT40964 

1. October 2000 to June 2000 

2. June 2000 to September 2001 

3. October 2001 to August 2002 

Total Cost Incurred 
Conoco Inc. 
Kvaerner( 10/2000to 4/26/2001) 

DOE reimbursed 
DOE Balance 

Total Cost Incurred 
Conoco Inc 
Kvaerner (4/27/0 1 to 6/29/0 I ) 

DOE reimbursed 
DOE balance 

Total Cost Incurred 
Conoco Inc. 

DOE reimbursed 
DOE balance 

$494,797.28 
$324,458.78 
$170,338.50 

$164,932.43 
$1,835,067.57 

$28 I ,47 1.40 
$42,594.59 
$238,876.8 1 

$93,823.80 
$1,741,243.77 

$361,784.72 
$361,784.72 

$120,594.9 1 
$1,620,648.86 

*Note: There is one invoice for Kvaerner costs through the end of 2002 for approximately $53,000 of 
which $17,666 approximately should be invoiced. This may still be in the mill somewhere but this should 
be the last invoice bringing the total DOE balance to date of approximately $1,602,982.86. I will follow up 
here to verify that last invoice. 


