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HIGHLIGHTS
Oil and Gas Fiscal Year 1995 Research,
Technology Areas Fiscal Year 1995, Development, and Demonstration Program Balance
dentified by the National Department of Energy Department of Fossil
Petroleum Council Program Scope Energy Energy*

““ “ :llllllll:\ L uununﬂu
; H:;holi\lri(z)r;ty

T 1L 111

176 Total 176 Total $149 Million Total $89 Million Total

*Fossil Energy funded 18 of the 36 high priority areas.

In 1994, the Department of Energy (the Department) asked the National Petroleum
Council (the Council) to identify oil and gas industry technology needs.

Of 176 technology areas, the Council identified 36 as high priority.

The Department’s Fiscal Year 1995 oil and gas programs address 22 of the 36 high
priority areas. _

14 high priority areas are not addressed by the Department’s oil and gas
programs. Nine of these are in Deepwater Offshore and Arctic areas.

40% of the Department-wide and 49% of Fossil Energy oil and gas Fiscal Year 1995
research, development, and demonstration funds were spent on the Council-
identified high priority areas.

The Department will use this information and other inputs as the basis for
ongoing discussions with industry to plan and evaluate oil and gas programs
with the goal of addressing priority industry needs consistent with the
National interests.
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Introduction and Background

In August 1995, the Office of Fossil Energy (Fossil Energy)
initiated an analysis of the Department of Energy’s (DOE or
the Department) Fiscal Year (FY) 1995 oil and gas research,
development, and demonstration (RD&D) programs. The
purpose of this analysis was to determine the degree to which
DOE's programs address industry’s priority technology needs
as identified in the National Petroleum Council’s (the Council
or NPC) study entitled, “RD&D Needs of the Oil and Gas
Industry” (August 1995).

The Council is an advisory body to the Secretary of Energy on
matters relating to oil and natural gas or the oil and gas
industries. The Council’s study provides a listing of 176
industry technology RD&D needs, of which 36 are designated
as high priority. An overview of the Council’s study,
including its methodology and recommendations, is provided
in this report.

Based on this program analysis, the Department will examine
all high priority technology areas to determine whether there is
an appropriate Federal RD&D role under current Departmental
policy, regulation, and statutory mandates. In an ongoing
dialogue with the industry, DOE will redirect current
programs, as appropriate to DOE’s mission, and identify
cooperative RD&D opportunities with industry in the high
priority areas.

This report consists of three parts. Section 1 summarizes the
NPC report, its findings, and recommendations. Section 2
discusses and analyzes the current DOE oil and gas RD&D
programs. Program match with the NPC-identified RD&D
needs and FY 1995 budget breakdown are also presented in this
section. Section 3 provides a discussion of next steps.

1.0 The National Petroleum Council Study

On July 27, 1994, Secretary of Energy Hazel O'Leary asked the
Council to identify the RD&D needs of the U.S. oil and gas
industry. Specifically, the Secretary requested:

“_.that the National Petroleum Council conduct a study of
research, development, and demonstration needs of the
natural gas and oil industry. This study should analyze the
needs of all components of the industry, considering the
near- and long-term needs of both the upstream and
downstream sectors.”

The Council’s Oil and Gas
Industry RD&D Needs Study
was requested by the Secretary

of Energy. ' ‘

,The purpose of the DOE

analysis was to determine the
degree to which its oil and gas.
programs address industry’s
priority technology needs.
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As shown in Exhibit 1, the NPC study investigated the near- and long-term RD&D needs, both
upstream and downstream, to be addressed through collaborations with developers and suppliers of
advanced technology.

Exhibit 1 - NPC Study Addresses Industry Technology Needs

RD&D Sponsors/
Performers

Operators Service
Companies

Research

Universities Institutes
Notona 1 B2\, |Downstream| " LONG-TERM
Laboratories DOE
\ NEAR-TERM /
Trade USGS/State
Associations Surveys

The Council formed a Committee on Research and Development Needs to prepare a report in
response to the Secretary’s request. The Committee was assisted by a Coordinating Subcommittee
and two Task Groups as shown in Exhibit 2. The Committee comprised representatives from the
Council, major oil and gas producers, service companies, universities, the Petroleum Technology
Transfer Council, the National Laboratories, and DOE’s oil and gas program offices.

The NPC study analyzed industry’s technology needs and also examined the relevant capabilities
and roles that the nine DOE National Laboratories, and the National Institute for Petroleum and
Energy Research (NIPER), or “the Labs,” could play in providing technical and scientific support to
industry. (See Appendix E, Volume III, of the NPC study).

In addition to presenting information on the technology needs of the oil and gas industry, the study
addresses the importance of the oil and gas industry to the U.S. economy, and provides insights to
new approaches for conducting oil and gas RD&D through 2010. A further purpose was to
determine the degree of industry's willingness to collaborate to advance these technologies, and to
identify issues that are barriers to technical collaborations with other oil and gas companies, DOE,
the National Laboratories, and other public and private laboratories.
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Exhibit 2 - NP

C RD&D Needs Study Group Organization

Committee on Research and
Development Needs

Chair
W. Wayne Allen
Chairman and CEO-Phillips Petroleum

Government Co-Chair
Patricia Fry Godley
Assistant Secretary for
Fossil Energy - DOE

Coordinating Subcommittee

Chair
Charles L. Bowerman

Executive V.P. - Phillips Petroleum

Government Co-Chair
Sandra L. Waisley
Office of Gas and Petroleum
Technologies - DOE

Laboratory Capabilities Task Group

Chair
Julian B. Coon

V.P. Conoco, Inc.

Government Go-Chair
Alex B. Crawley
Program Coordinator - DOE

Special Assistant
George J. Stosur - DOE

industry Needs Task Group

Chair . .
Kenneth T. Cuccinelli
V.P. Consolidated Natural Gas Co.

Government Co-Chair
Guido DeHoratiis
Oil Program Manager - DOE

Special Assistants
Elena S. Melchert - pOE

Alexander Larzelere - DOE
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1.1 National Petroleum Council Survey Methodology

Industry RD&D needs were determined through use of a comprehensive, 31-page survey sent to a large
cross-section of the industry. The Council also conducted an analysis of other pertinent studies
completed in the last several years and applied the best judgement of the study Task Group members in
formulating the scoring criteria and selection of high priority technology areas.

The Council's survey was designed to determine industry-desired technology advances, their impact on
the respondent's business, and the respondent's judgement of the likelihood of the advance not being
commercially available under a business-as-usual scenario, in both the near-term (by 1999) and the long-
term (between 2000 and 2010).

~ Prior to the survey, the Council identified 176 individual oil- and gas-related technologies grouped under
11 general categories. (See Appendix A). From this list, industry was queried on technology RDé&D
needs. Respondents also had an opportunity to write-in technologies that they did not find listed and
believed would have a high impact on their business performance (see the Council’s survey steps in
Exhibit 3).

1.2 Survey Results

The survey was sent to all 130 NPC members, of which 89, or almost 70 percent, responded.
(See Exhibit 3 and also Appendix B).

The survey respondents account for U.S. reserves of 12 billion barrels of oil and 75 trillion cubic feet of
natural gas, or about 50 percent of total U.S. oil and gas reserves. Respondents account for worldwide
reserves of 24 billion barrels of oil and 128 trillion cubic feet of natural gas. They also account for
approximately 9 million barrels per day, or about 60 percent of U.S. refining capacity.

Exhibit 3 - NPC Industry RD&D Needs Identification Process

NPC |dentified NPC Survey Sent to NPC Analyzed NPC Identified 36
Technology Areas in = 130 Members- E— Survey Results High-Priority

11 Categories 89 Responded Technology RD&D

| Exploration — Majors (17)

— Development ~ NPC Identified 140

—— Drilling and Completion — Independents (40 . Non-High Priority

o S . P ndependens (40) Technology RD&D Areas
Praduction |

— Deepwater Offshore — Service Companies (20) ‘

— Avrctic Region Activities

L Oil Processing and Refining L Other Integrated Companies (12)

—— Gas Processing

— Gas Gathering

—— Gas Storage

| Environmental and Regulatory
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e New approaches to refining heavy oil feeds
» Improved energy efficiency of processes and equipment

* Improved plant and process reliability

Environmental:

e A scientific basis for risk-based environmental
regulation

1.3 National Petroleum Council Recommendations

The Council's study made several recommendations with
regard to redirecting DOE’s oil and gas RD&D program
activities; improving government-industry interaction on
cooperative RD&D; and removing barriers to collaborations.
These recommendations are:

* Focus Federal oil and gas RD&D efforts on user-
identified technology needs, as well as being timely and
cost-effective.

e Incorporate the Council’s study analysis into current

DOE realignment activities, program development, The Council indicated that
spending prioritization, and budgeting activities at all  the Oil and Gas Industry
levels of DOE strategic planning. RD&D Needs Study could be
* Focus RD&D sponsorship on areas of technology needs - the St“.rtiflg P Oi’ftf or '
that cannot be effectively conducted in the private establishing an improved
sector. , process of focused oil and gas

RD&D unprecedented by

® Analyze current and newly proposed RDé&D previous efforts.

expenditures to match high impact needs identified
in the Council’s report with the unique capabilities of
the Labs.

e Provide continuity for logical (cost-effective)
completions of all short-term projects.

¢ Place greater emphasis on prioritizing RD&D programs
based on industry needs and participation.

e Develop a project definition system which utilizes
broadly-based industry input to prioritize and
recommend all DOE funding that is directly related to
oil and gas RD&D needs.

* Remove barriers to collaboration with DOE and the
government laboratories. Initiate simplified
administrative procedures that minimize paperwork
and the turnaround time for bringing technology to
practical application.
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¢ Strengthen efforts in fundamental science and
engineering, both at the National Laboratories and at
universities. Maximize research relevance by industry
participation.

* Ensure that government laboratories do not become
technical services organizations competing with industry.
The Labs should become involved in an area only if the
competence of the laboratory already exists and if there
is clear industry consensus that private sector sources for
technology development are not adequate.

2.0 DOFE’s Oil and Gas Program Analysis

DOE’s oil and gas programs fit into the Department’s business
line of “Energy Resources.” Within the Department, the oil
and gas programs primarily reside at Fossil Energy, but related
and/or supporting programs also exist in other parts of DOE,
including the Offices of Energy Research, Energy Efficiency
and Renewable Energy (or Energy Efficiency), Defense
Programs, and the Energy Information Administration.

The Fossil Energy oil and gas RD&D programs are currently
implemented at field offices located in Bartlesville, Oklahoma;
Morgantown, West Virginia; and Pittsburgh, Pennsylvania.
However, the Department’s recent Strategic Alignment
Implementation Plan, released on August 3, 1995, calls for the
integration of the oil and gas supply, storage, processing, and
environmental activities from the three field offices to a single
site in Golden, Colorado. Integration of these programs will
improve operational efficiencies, provide “one-stop shopping”
for customers, and achieve budgetary savings.

Through its programs, the Department has been working with
industry to develop advanced, more efficient, and cleaner
energy technologies that make it possible to use fossil fuel
resources in ways that can promote economic growth while
maintaining the Nation’s commitment to environmental
quality and energy security. The mission of the DOE’s oil and
gas program is to work in partnership with industry to meet
the energy needs of the Nation. The key program objectives
are to leverage private industry RD&D funds; promote
industry and state partnerships; assist small businesses who
lack RD&D centers; and convert defense capabilities of the
National Laboratories to private sector applications (e.g.,
through activities funded by the Natural Gas and Oil
Technology Partnership).

The mission of the DOE’s oil
and gas programs is to work in
partnership with industry to
meet the energy needs of the
Nation, ”
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The following is a summary of the oil and gas programs in
DOE'’s offices. :

Fossil Energy

The mission of the office is to foster advanced, more efficient,
and cleaner fossil energy (oil, natural gas, coal) technologies
through RD&D programs. Fossil Energy’s oil and gas
program elements are described below.

Natural Gas RD&D Program

Exploration and Production: Identify and address industry
technology and methodology needs in reservoir
characterization, extraction research, exploration, and
drilling. Develop a new generation of technologies to
reduce costs and risks for operators; and ensure long-term
supply of gas and increase consumer confidence in the
availability of gas.

Utilization: Ensure long-term gas supply by upgrading
low quality gas to pipeline specifications; and access vast

quantities of remote gas by developing a means for it to - The mission of Fossil Energy‘is

be converted to a hydrocarbon liquid suitable for to foster advanced, more

transportation in existing pipelines. efficient, and cleaner fossil
energy technologies through

Environmental and Regulatory Analysis: Reduce
environmental compliance costs to operators while
improving their environmental performance; and ensure
sound regulatory decisionmaking.

RD&'D programs.

Delivery and Storage: Improve and advance technologies
to lower costs and develop information models to increase
efficiency and reliability of the natural gas system.

Oil RD&D Program

Exploration and Production Research: Identify and address
industry technology and methodology needs in reservoir
characterization, extraction research, exploration and
drilling, risk-based management, analysis and planning,
and technology transfer; and develop a new generation of
technologies to reduce costs and risks for operators.

Reservoir Class Field Demonstrations: Address common
production problems in specific types of reservoirs and
demonstrate solutions in the field with industry.

Oil Processing: Develop cost-effective and cleaner heavy
oil and residual upgrading and processing technologies to
maximize the output of transportation fuels

(e.g., environmental compliance, pollution prevention).
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2.1 Value of the NPC Study to the Department

Advances in the RD&D areas identified by the Council are
essential to maintaining the U.S. technological edge in
increasingly competitive global markets. As indicated in the
study, the Council and its members are interested in working
with DOE on programs that focus on user needs and to
develop new programs and policies that meet the changing
RD&D needs of the oil and gas industry. Because
respondents were asked to address all needs pertaining to oil
and gas, including upstream and downstream, and near- and
long-term, RD&D needs identified in the Council’s study are
useful in examining the Department-wide RD&D portfolio.

2.2 DOE Analysis Steps and Methodology

The first step in the DOE program analysis required program
managers of oil and gas and related programs to review their
respective projects and make a determination as to which
NPC technology areas each project addresses. The next step
involved compilation and analysis of results to determine
the program balance. The program offices involved in this
analysis included Fossil Energy, Energy Research, Defense
Programs, and Energy Efficiency.

Because Fossil Energy is the lead office for oil and gas
RD&D, the entire portfolio of Fossil Energy projects was
reviewed. Fossil Energy programs are composed of the
following: (1) technology RD&D; (2) data analysis and
modeling; (3) regulatory/legislative analysis and input;

(4) tax/financial incentives analysis; (5) outreach and
technology transfer; and (6) program management. In this
analysis, the activities under the categories 2 through 6 are
referred to as RD&D Management Support and Analysis
(see also pages 15 and 16). Only those projects that address
and/or relate to NPC technology areas were extracted from
programs of Energy Research, Energy Efficiency, and
Defense Programs.

Although some of the technology RD&D conducted at other
DOE offices are indirectly applicable to oil and gas industry
(e.g., drilling and formation evaluation projects funded by
the Office of Environmental Management for waste disposal
and remediation, and certain programs at Energy Research),
they were not included in this analysis in order to focus on
industry-specific problems.

Advances in the RD&D areas
identified by the Council are
essential to maintaining the
U.S. technological edge in
increasingly competitive global
markets.

DOE'’s Fossil Energy is the lead
office for oil and gas RD&D.

"
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In cases where a project applied to more than one Council-
identified technology area, its budget was allocated to each
area in proportion to the level of its applicability (for
example, the Oil Reservoir Class Program). Some of the
technology area titles utilized by the Council are subject to
interpretation as to their exact definition, either by survey
respondents, the Council, or DOE. Therefore, best judgement
was used to interpret such titles. It should be noted that
because of these issues, this analysis represents DOE’s initial
effort toward placing current projects in the appropriate NPC
categories. This will nevertheless serve as a valuable starting
point for discussing future years” programs.

2.3 Fiscal Year 1995 Program and Budget Analysis

DOE'’s total FY 1995 budget was $17 billion of which $2.6
billion was energy RD&D. Of this amount, DOE funded $149
million in oil and gas RD&D. This total includes the
upstream and downstream program activities in Fossil
Energy, Energy Research, Defense Programs, and Energy
Efficiency; but excludes end-use or utilization sector
activities, e.g., gas-based fuel cells and turbines for the utility
sector. The oil and gas programs represent 6 percent of the
Department’s FY 1995 total energy RD&D budget. (Exhibit 5)

The oil and gas programs
represent 6 percent of the
Department’s FY 1995 total
energy RD&D budget.

Exhibit 5 - Oil and Gas RD&D Budget Comparison

Energy RD&D
$2.6 Billion (15%)

$17 Billion $2.6 Billion

DOE Total FY 1995 Budget DOE FY 1995 Energy RD&D Budget

Oil & Gas
RD&D
$149 Million
(6%)

12
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Distribution of DOE’s technology RD&D program budget by
the Council’s technology categories is as shown in Exhibit 6.

Development 28%
Gas Processing 1%

Gas Storage 1% \
Deepwater Offshore 2"/\

Arctic Region <1% Drilling & Completion 18%

Environmental/Regulatory 8%

Oil Processing/Refining 12%

Exploration 17%

Production 13%

Exhibit 6 - DOE FY 1995 Oil and Gas RD&D Budget By NPC Category: $149 Million Total

2.4 Observations from the Analysis

The following is a summary of analysis results:

(see Exhibit 7, page 14).
* 20% of technology areas were identified as high priority DOE’s Fiscal Year 1995
by the Council. programs address 22 of the 36
* Fiscal Year 1995 DOE programs address 22 of the 36 high high priority technology areas
riority technology areas identified by NPC. identified by the Council.
priority gy y Y

* Fourteen of the 36 high priority areas are not addressed
by the current programs. Nine of these are in Deepwater
Offshore and Arctic Region technology categories.

e The Department supports research in 61% of the
Council’s high priority areas and spends 40% of its oil
and gas RD&D budget on them. (Similar figures for
Fossil Energy are 50% and 49%, respectively).

13
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Exhibit 7 - Summary of Analysis Results

Oil and Gas Fiscal Year 1995 Research,
Technology Areas Fiscal Year 1995, Development, and Demonstration Program Balance
Identified by the National Department of Energy Department of Fossil
Petroleum Council Program Scope Energy Energy*
36 22 Funded
High Priority 14 Not Funded o
. 40% 49%
(20 Near Misses)
(13%)
140 Non- 79 Funded (16%)
High Priority
60% 51%
—
176 Total 176 Total $149 Million Total $89 Million Total
*Fossil Energy funded 18 of the 36 high priority areas.

¢ 13% of DOE and 16% of Fossil Energy FY 1995 RDé&D
funds were spent on “Near Misses” that DOE believes
may be important (explained further on page 15).

¢ The breakdown of the overall RD&D budget by Office is
$88.5 million for Fossil Energy; $18.9 million for Energy
Research; $20.7 million for Defense Programs; and $20.7
million for Energy Efficiency. (Exhibit 8)

Fossil
Energy
59%

Energy

Energy ici
Efficienc
Reseflrch Defense 14% g
13% Programs
14%

Exhibit 8 - DOE Oil and Gas RD&D Budget by Office: $149 Million

14
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Fossil Energy’s RD&D Management Support and
Analysis, totalling $16.8 million, includes projects that
are significant to DOE’s mission and responsibilities
related to broad national issues such as national energy
security, resource development on Federal and tribal
lands, health and safety issues, data analysis and
modeling (for example, Tertiary Oil Recovery
Information System oil reservoir economic model and
Gas System Analysis Model), and program management.

Exhibit 9 provides distribution of DOE technology
RD&D funds by the NPC high-priority areas (includes

programs under Fossil Energy, Energy Research, Defense

Programs, and Energy Efficiency).

Exhibit 10 shows DOE project funding in NPC “Near-
Miss” technology areas that almost qualified as high
priority. DOE determined these by modifying the NPC
criteria as follows: threshold for number of respondents
was reduced to 4 or more (changed from 5 or more
respondents), with near-term impact score reduced to at
least 3.5 (instead of at least 4.0). DOE created this
category to indicate what the next tier of technology
needs would be with a slight modification of the NPC
scoring criteria. This exercise resulted in 20 additional
technology areas, of which DOE conducts research in 11
areas with a total funding of $19.5 million.

If “Near-Miss” categories are included, the Department
supports research in 59% of the high priority areas and
spends 53% of its RD&D budget on them (Fossil Energy
figures are 50% and 65%, respectively).

Energy Efficiency has 33% of its RDé&D program in the
Council’s high priority areas, while Defense Programs
have 36% and Energy Research has 5%.

The Department provides no support for 39% of the
Council’s high priority categories. Interestingly, nine of
the 14 Council’s high priority areas not being addressed
are in the Deepwater Offshore and Arctic Region
categories. Historically, the Department has not had a
concentration of funding in these categories. However,
there are several projects that address these areas
directly: (1) gas-to-liquids program includes activities
targeted to provide a means of marketing natural gas in
the Arctic region, (the Council classified such work
under Oil Processing /Refining); and (2) two projects in
the ACTI and Oil Reservoir Class programs.

DOE supports research in
61% of the Council’s high
priority technology areas,
which accounts for 40% of
the FY 1995 oil and gas
RD&D budget.

15
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Exhlblt 9- Allgnment of DOE Oil & Gas Programs W|th NPC Technology Areas
7 FY 1995 Fundlng ($ in Mllllons)
ngh Prlonty Areas Addressed ; ‘ " FE ER EE DP DOE
; ngh resolutlon seismic depth |mag|ng (1-3) o 35 01 - - 3.6
Advanced seismic acquisition (1-14) : 1.1 - 07 03 21
Computer-based 3D gealogical modeling (2-2) ; PYF 0.2 - 2.2 2.4
Development-scale seismic applications (2-3) 2.6 - - 1.2 3.8
Through-casing logging (2-15) 1.8 - - 1.7 3.5
Advanced fracture techniques (3-3) , ' 3.0 m - - 30
Well productivity (3-6) 10.9 - - 15 124
Stimulation techniques(4-11) 3.1 - - - 3.1
Recompletion techniques (4-13)  SYF - - - SYF
Near well bore stimulation (4-25) , 0.7 - - =07
‘Advanced recovery of natural gas (4-27) ; 6.0 = - 0.7 6.7
Deepwater extended reach drilling or production (5-2) ; 2.0 - - s 2.0
Deepwater risers (5-9) = - - 0.7 07
Catalysts with improved selectivities, yields, lifetimes (7-1) 0.2 - 1.8 - 2.0
Plant and process reliability (7-3) - . 04 - 04
Energy.efficiency of processes (7-16) - - 0.3 - 0.3
Separations technologies (7-19) ‘ ~ - 0.6 3.6 - 4.2
New approaches to refining heavy feeds (7-21) 3.6 - - = 36
Performance characteristics of new hydrocarbon 0.03 = s =003
fuel compositions (7-27) ' L
Environmental characteristics of new hydrocarbon 0.4 - - - 0,4? .
fuels.compositions (7-28) : ' o
Reservoirmanagement (10-3) 0.2 - - - 0.2
Provide scientific basis for risk-based regula’uon (11:14) 44 = - - 44
Total High-Priority Areas  $435 0.9 6.8 83 595
Non-High-Priority Areas : $45.0 18.0 13.9 124 893
-Total-RD&D Funding = $88.5 18.9 20.7 20.7 1488
RD&D Management Support and Analysis o $16.8 - - =168
Total DOE Oil and Gas Funding : $105.3 18.9 20.7 20.7 1656
PYF: 'PriorYear Funding - Projects Ongoing
SYF: Subsequent Year Funding - Projects Planned
High Priority Areas Not Addressed By Current DOE Projects
Permeability logging techniques (2-20) ' Deepwater hydrate prevention (5-14)
New directional drilling (4-26) Deepwater multi-phase pumps (5-15)
Deepwater offshore flowlines (5-5) Arctic development (6—3)
Deepwater offshore flow metering (5-6) : Arctic drilling (6-4) ;
Deepwater subsea equipment (5-7) - Energy efficiency of equipment (7-17)
Deepwater offshore drilling (5-11) Gas compression (9-1)
Deepwater offshore workover (5-12) . Base gas minimization techniques (10-5)

FE: Fossil Energy; ER: Energy Research; EE: Energy Efficiency; DP: Defense Programs

16



Analysis of DOE’s Oil and Gas Programs in Response to the National Petroleum Council Study

Exhibit 10 - DOE Program Funding in Near-Miss Technology Areas

Néar-M'isé Areas Addressed

~ FY 1995 Funding ($ in Millions)

DP  DOE

FE ER EE
Geophysical fracture detection methods (1-16) - 0.4 1.4 o= 018
Reservoir property identification (2-14) 5.1 0.4 - 1.2 6.7
Deep investigation techniques (2-16) 0.4 - - - 04
Unconventional drilling technology (3-13) 0.7 - 1.9 - 2.6
Paraffin control/removal (4-5) 1.0 - - - 1.0
Conversion of methane to liquid fuels (7-23) 4.0 0.1 - - 4.1
Relating chemical compositions to process and ’
product performance (7-24) 1.6 - - - 1.6
Acid gas removal (8-2) ; 0.2 - - - 0.2
Separation of high:concentrations of impurities - ‘
(nitrogen, CO,, H,S) (8-8) ; 0.3 0.2 - - 0.5
Unconventional development techniques (10-7) 0.1 - = - 0.1
Treatment-and disposal of produced fluids (11-2) 0.5 - = - 0.5
1.1 3.3 1.2 19.5

Total Near-Miss Areas 13.9

Near-Miss Areas Not Addressed by Current DOE Projects

4-3 . Corrosion control (Production) 7-18
4-12 Gas compression technigues (Production)
5-16  Structures (Deepwater Offshore) 9-3

6-5  Production (Arctic Region)
6-6 - Deepwater offshore activities (Arctic Region) 9-5
10-2

“Near-Miss” Technology Areas are defined by DOE as areas with a Technology Score of 10.0 or more, \

an Impact score of 3.5 or more, and respondents of 4 or more.

Energy efficiency of separations |
(Oil Processing/Refining)

Plastic pipe (higher.pressure rating)
(Gas Gathering)

Multi-phase metering (Gas Gathering)
Leak detection and mitigation (Gas Storage)

In addition, the Department supports deepwater royalty relief for the industry such as Senate
Bill 395. This Bill lifts the 22-year old ban on Alaskan North Slope oil exports and provides
royalty relief for deepwater oil and gas producers. This Bill was recently signed into law by

the President.

e The Department supports an Industry Partnership Program which includes ACTI and the Oil
Reservoir Class Programs. It is interesting that 55 percent of the current project funding
associated with these programs does not fall within the Council’s high priority areas, even
though project selections for both of these programs were made by industry panels or from
projects proposed by industry sponsors. This illustrates the difficulty in determining an industry

consensus on RDé&D issues.
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3.0 Next Steps

The Department has developed an Action Plan in response to
the recommendations of the Council’s study. This plan,
included in Appendix C, was presented to the Council and its
members on October 31, 1995. Subsequently, on November 7,
1995, Secretary of Energy Hazel O'Leary forwarded a letter to
the Council providing a list of several near-term action items
that were agreed upon at the October 31st meeting. This
letter, presented in Appendix D, also includes actions with
reference to the Council’s companion study, Future Issues.

As indicated in the letter, the Department will work with
industry to examine its role in all NPC-defined high
priority areas at the planned January 1996 workshop in
Golden, Colorado.

The Department will also consider the recommendations of
the Galvin and the Yergin Task Forces along with those of the
Council’s study.

DOE will work with industry
to examine its role in all high
priority technology areas
identified by the Council.

18
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APPENDIX A

OIL AND GAS INDUSTRY TECHNOLOGY RD&D
NEEDS IDENTIFIED BY THE NATIONAL PETROLEUM COUNCIL
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APPENDIX B

NATIONAL PETROLEUM COUNCIL
SURVEY RESPONDENTS
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Major Companies* and Other Integrated Oil and Gas Companies
that Responded to the NPC Survey of Research and Development Needs

Major Companies | Other Integrated Oil and Gas Companies
Amoco Exploration & Production BHP Petroleum Americas Incorporated
Technology Columbia Gas System
Anadarko Petroleum Corporation Consolidated Natural Gas
ARCO Exploration and Production ENSERCH Corporation
Technology )
Equitable Resources
Ashland Oil, Incorporated .
Flying ] Incorporated
Chevron . .
Murphy Oil Corporation

Conoco, Incorporated

P Panhandle Eastern Corporation
Exxon
Sonat, Incorporated
Fina, Incorporated . )
Southern California Gas Company
Kerr-McGee Corporation

Tenneco
Marathon Oil Company s .
i The Williams Companies
Occidental Petroleum Company
Phillips Petroleum Company
Shell Oil Company
Sun Company, Incorporated

Texaco, Incorporated
Union Pacific Resources Company

Unocal Corporation

*For the pui:poses of the NPC study, a major company is one which is part of the Department of
Energy’s Financial Reporting System. All but two of the above companies also qualify as major
companies by the IRS’ definition.
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Independent Companies that Responded to the NPC Survey of
Research and Development Needs

Company

Alcorn Exploration

Armstrong Energy Corporation

Axem Resources Incorporated

Badger Oil Corporation

Ballard and Associates, Incorporated
Celsius Energy Company, an Affiliate of Questar Corporation
CMS Nomeco Oil and Gas Company
Coulson Oil Company, Incorporated
Crown Central Petroleum Corporation
Devon Energy Corporation (Nevada)
Diamond Shamrock

Enervest Management Company, L.C.
Forest Oil Company

Gunn Oil Company

Julander Energy Company

Lynx Petroleum Consultants, Inc.
Meridian Oil Incorporated

Mesa Incorporated

Mitchell Energy Corporation

National Cooperative Refinery Association
Newfield Exploration Company

Osyka Producing Company, Incorporated
Parker and Parsley Petroleum Company
Parker and Parsley Petroleum USA, Incorporated
Pitts Oil Company/Dallas Production, Inc.
Sanchez-O'Brien Oil and Gas

Seagull Energy Corporation

Seneca Resources

Southwest Research Institute

Taylor Energy Company

Tesoro Petroleum

The Louisiana Land and Exploration Company
Tosco Corporation

Total Petroleum, Incorporated

True Oil Company

Union Texas Petroleum

Ward Petroleum Corporation

Washington Gas

Winn Exploration, Incorporated

Yates Petroleum Company

23



Analysis of DOE’s Oil and Gas Programs in Response to the National Petroleum Council Study

Service Companies that Responded to the NPC Survey of
Research and Development Needs

Company

Axelson, Incorporated

Baker Hughes, Incorporated

Barold Drilling Fluids

Copestone, Incorporated

Dresser Oilfield Valve Division

Dresser-Rand Company

Flournoy Drilling Company

Halliburton Energy Services

Ingersoll-Dresser Pump Company

Lone Star Steel Company

Parker Drilling Company

Premier Enterprises, Incorporated

Rowan Companies, Incorporated

Schlumberger

Security DBS

Sperry-Sun Drilling Services

Sperry-Sun Drilling Services, a Dresser Industries Incorporated Company
The M.W. Kellogg Company

Western Atlas International Incorporated

Wheatley Canada, Limited, A Dresser Industries Incorporated Company
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APPENDIX C

DEPARTMENT OF ENERGY ACTION PLAN
IN RESPONSE TO THE NPC STUDY
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DEPARTMENT OF ENERGY ACTION PLAN FOR
THE NATIONAL PETROLEUM COUNCIL RD&D NEEDS STUDY RECOMMENDATIONS

The attached Action Plan has been developed at the request of Hazel R. O’Leary, Secretary of Energy, as the Department's
response to the National Petroleum Council (Council) study, "Research, Development, and Demonstration Needs of the
Oil and Gas Industry," (August 1995).

The Action Plan consists of the following sections:
NPC Recommendation: Includes specific recommendations of the Council as listed in the study.
DOE Position: States the position of the Department with reference to the specific recommendations.

Champion/Participants: Provides a listing of the Department staff and indicates the Champion (or the alternate person)
responsible for implementation of the Action Plan commitments made by the Department for the
Council recommendation. A listing of key participants who will support the Action Plan
Champion is also provided. Please refer to the last page of the Action Plan for descriptions of
the staff organization codes.

Action: Comprises Commitment and Schedule subsections. Commitment subsection includes Initiatives and
Expand/Continue categories. Initiatives include descriptions of new actions that the Department will undertake
in response to the recommendation. Expand/Continue category includes descriptions of ongoing Departmental
actions that relate and/or contribute to resolving issues with regard to the specific Council recommendation.
Specific Action implementation elements and milestones/completion dates for the commitments made are
provided in the Schedule subsection.
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APPENDIX D

SECRETARY OF ENERGY’S LETTER TO THE
NATIONAL PETROLEUM COUNCIL
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The Secretary of Energy
Washington, DC 20585

November 7, 1995

Mr. H. Laurance Fuller
Chairman, National
Petroleum Council
1625 K Street, NW
Washington, DC 20006

Dear Mr. Fuller:

I would like to express again my appreciation for the candid-discussion with and
the insights from the members of the Coordinating Co-Chairs’ Committee of the
National Petroleum Council. The important outcomes of our discussion focus on
implementing the recommendations in the Council's Future Issues and Research,
Development, and Demonstration Needs reports.

Consistent with our discussions on Tuesday, we have agreed to several action
items:

1. By December 1, 1995, the Department of Energy will identify appropriate
Assistant Secretary-level representatives from the Environmental
Protection Agency; Departments of State, Defense, Treasury, Commerce
and Interior; the Council on Environmental Quality; and the National
Economic Council to form a permanent working group. This working
group, chaired by the Assistant Secretary for Fossil Energy, will address
policy or regulatory issues identified by the Council that significantly
affect industry competitiveness and require coordinated consideration or
action by the Government. Participants from other agencies will be added
as needed. -

As a follow-on activity, I request that, by December 15, the Committee
provide Assistant Secretary Patricia Godley with a list of specific top
priority issues to be addressed by the working group. Once Assistant
Secretary Godley receives the list, shie will meet with the working group
members to establish a schedule for addressing the issues with appropriate
actions or responses to the Council. I will personally participate in this
process as required.

2. By December 1, 1995, Deputy Assistant Secretary Reggie Spiller,
working with the Department’s Laboratory system, will complete an
analysis of the Department’s oil and natural gas research, development
and demonstration portfolio using criteria identified in the Council’s
report on Research, Development, and Demonstration Needs. That review
will be forwarded to the Council. Meanwhile, the Department will
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schedule a workshop with research managers from the industry. Patricia
Godley will seek Council input on appropriate attendees from industry.
The workshop will be scheduled for the week of December 11, or
otherwise at the convenience of industry, participants. The workshop will
be held in Golden, Colorado, at the field office where management of the
newly integrated natural gas and oil supply RD&D program will occur
under the Department's strategic alignment initiative.

3. 1 will convene a national conference on the “Petroleum Industry and the
Environment.” Invitees will include representatives from industry, the
environmental community and State and Federal Governments to discuss
the role of the oil and natural gas industry in the U.S. economy; the
environmental impact of industry activities; and appropriate and cost-
effective means of mitigating such impacts while enabling the industry to
accomplish its mission. ‘This conference will build on the communication
among industry stakeholders in the Future Issues study. Participants will
be asked to recommend specific industry action and government policy or
regulatory reform. This conference will be held during the first quarter of
calendar year 1996. '

4. By December 8, 1995; as requested by Committee members, the
Department will prepare a fact sheet titled “DID YOU KNOW...7a
display of little-known facts that make the oil and gas industry strategic to
the United States.

5. We will facilitate participation by industry in the Administration’s new
XL program as discussed with Kathleen McGinty, Chair of the President's
Council ori Environmental Quality, at the Committee meeting on Tuesday.

1 heard the Committee’s commitment of collaboration. Oil and gas will remain a
dominant part of this Nation’s energy portfolio in the 21st Century. I remain
committed to follow through on all of the actions forwarded to you with my
letters of October 25, 1995. I commit to collaboration with the industry. I will
refocus our work with the National Petroleum Council to achieve a secure energy
future for the Nation. '

Thark you for your strong leadership of the Council. Its most recent work will
galvanize the industry’s positive and effective role in shaping public opinion and
a sound national energy policy.
Sincerely,
>/ /

Hazel R. O’Leary




