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NATIONAL PLANNING CONFERENCE ON THE COMMERCIAL DEVELOPMENT OF THE OCEANS
PROPOSED PROGRAM '

WEDNESDAY, JUNE 9, 1976

9:00 : : Opening by the Program Director, M. Pitkin

9:05 "The Ocean Imperative;' Secretary of Commerce Elliot
Richardson

9:25 ‘'Emerging Ocean Policy;" Senator Ernest F. Hollings

9:45 ""The Resources of the Outer Continental Shelf "o
Representative John Murphy

10:05 Environmental Contribution to the Commercial Development
of the Oceans; Russel Train, Environmental Protection
Agency

10:25 Break

10:45 Lifelines - Rear Admiral J. Edward Snyder, Special

Assistant to the Undersecretary of the Navy

11:05 Enforcing the 200 Mile Zone; Admiral Owen W. Siler,
Commandant, U.S. Coast Guard :

11:25 Labor's Contribution to the Commercial Development of -
the Oceans; William Moody, AFL-CIO

- OPEN LUNCH -

2:00 - 4:00 Paticipants adjourn to Airlie House



THRUSDAY, JUNE 10, 1976

8;30 - 10:15 Panel meetins to analyZe progiam elements, establish
priorities and scope.

1. Qil and Gas Panel
Chairman: Lincoln E. Warren, Manager, Exploration )
Affairs Gulf Energy and Minerals Company U.S.

Vice
Chairman: Donhald Guier, il and Gas Division, Energy
Research and Development Administration

2. Hard Minerals Panel N
Chairman: Mairne A. Dub$; Director Ocean Resources
Department, Kennécott Copper

“Vice
Chairman: Amor Lane; Director, Office of Marine Minerals,
National Oceanic and Atmospheric Administration
Vice o ‘
Chairman: Leigh Ratiner; Administrator, Ocean Mining
Administratioh, Department of the Interior

3. Living Resources Panél _ ‘ _
Chairman: Dr. Doriald L. McKernan, University of \
Washington .

Vice

Chairman: Joseph SléVin, ASSoc?ate Director, National
Marine Fishery Sefvice

L.  Ocean Siting Panel’
Chairman: Robert H. Shatz, Vice President, TRW Systems
and Eneigy
Vice

Chairman: James @roSs, Director, Office of Maritime
Technology, Maritime Administration

5. Municipal Services Panel
Chairman: Dr. John P. Craven, University of Hawaii
at Manoa '
Vice

Chairman: Arthur Alexiou, Deputy Director, Office of
Sea Grant, National Oceanic and Atmospheric
Administration
10:15 = 10:30 Coffee Break
10:30 = 12:30 Continue Panel Session
10:20 = 2:00 Lunch
2:00 = 3:15 Continued Panel Session ‘ “
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Thursday, June 10, 1976 (Continued)

3:15
3:30
6:00

7:00

3:30
5:00
7:00

9:00

Coffee Break
Continue Panel Session
Social Hour

Dinner Speaker, Thomas Kleppe, Secretary of Interior



FRIDAY, JUNE 11, 1976

8:30 - 10:15 Panel meetings to analyze program elements and establish
: a recommended plan. Panel chairmen prepare reports.
Same panel members and locations.
10:15 - 10:30 Coffee Break
10:30 - 12:30 Continue Panel Sessions
12:30 - 2:00. Lunch

2:00 - 3:16 Continue Panel Sessions

3:15 - 3:30 Coffee Break

3:30 5:00 Continue Panel Session

6:00 - 7:00 Social Hour

7:00 9:00 Dinner Speaker, Frederick Irving, Assistant Secretary of

State

SATURDAY, JUNE 12, 1976

8:30 - 10:15 Plenary Sessions: Presentation of the Panels Reports and
{ Recommendations, ‘

10:15 - 10:30 Coffee Break
10:30.— 12:00 Plenary Session qu Forum Recaps

12:00 Conference Ends



CONFERENCE OBJECTIVE

The U.S. Maritime Administration (MARAD), the Energy Research and Develop-
ment Administratioﬁ (ERDA), the National Oceanic and Atmospheric Administra-
tion (NOAA), and the Department of Interiorv(DO|) have joined to demonstrate
their strong interest in the future of the oceans bordering our nation.
Through Joint sponsorship of a national conference on ''The Commercial
Development of the Oceans,' these agencies propose to use this forum to
accomplish the following objectives:

(1) Critically review the status of the maritime and ocean
industries and identify the major problems that are
impeding the progress of these industries and the associated
commercial development of the oceans.

(2) Generate a five-year near term program that the government
can undertake in cooperation with Industry to resolve as
many of these problems as possible.

(3) Recommend specific actions in the form of program elements

with associated priorities and resources for current imple-
mentation as part of a five-year plan.

The output of the conference thus will be a basic ocean development
program which can be implemented within the framework of a yet-to-be
developed national ocean policy.

An indication of the need for a review of this country's traditional
low key approach to ocean development has been the increasing internafiona]
interest in the ocean resources of the world and control of their utilization.
Faced with many additional national prioflties and budgetary restraints, the
United States may well opt for a gradual oceans development involvement as
opposed to the high priority programs of the space effort. Thus it might
well be that such a program would entail a 25 year time frame in which the
near term phases would see the generation of bui]ding‘blocks of knowledge
and capability. These fundamentals, purposefully assembled into an active

program will permit this country to avail itself of the wealth of resources

in and beneath the waters which meet our shores.
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_ Realistically, the commercial development of the oceans program
might well occur in three phases. An enlargement of current oil and gas
exploitation efforts fostered by the growing energy demand would seem a
natural initial phase. This would likely be accompanied by an increase i?
the mass transportation utilization of the coastal waters in support of
this augmented industriél activity and can be expecfed to serve as a
stimulating environment for recreational pursuits in the near coastal
zone. The second phase of activity might include the creation and expansfon
of various forms of mariculture, energy geheration, and offshbre mining
which should be strongly stimulated by the technological base resulting
from the increased offshore industrial activities experienced in the first
phase. Once we have established an energy generation capability in one
form or another in the coastal waters, it is natural to expect that a
third phase, involving energy related industries, would follow. There is
a strong possibility that increasingly rigid land use demands and environ-
meﬁtal restrictions might well force relocation of the coastal cities'
municipal services support industries into the offshore zone.

Since we are looking at resource exploitation and development, it is
logical to structure our program in groupings which parallel the economic
estimates of the worth of these resources. Hard minerals, oil and gas,
living resources, ocean siting, and municipal services offer five principte
areas upon which to build the program. No matter what the format, our
prégram must be a balanced one which recognizes the essentials of commercial
development: technical capability, economic feasibility, and cost effective
implementation. |t must also satisfy such national priorities as energy
self-sufficiency, strategic natural resource independence, improved balance
of payments, and the need for solution to the support services problems of
our coastal urban centers. |
‘ Our goal is a dynamic program which will translate negds into aétion.
To achieve this we must seek the advice and assistance of those who are
involved in and responsible for commercial ocean development in this country

and ascertain what initiatives are necessary to actively stimulate U.S.
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ocean industry. This information, organized into program elements,.outlines
the objective, end product, benefit and plan of attack for each initiative.
These program elements serve as the basis for a delphi type approach to the
generation of the conference output. Conference evaluation of the elements
in terms of funding levels and time frames together with group assessment
of priorities and impacts will provide a definitive near and long term
program for the stimulation of U.S. activities in the oceans.

The wealth of the oceans has been documented. International interest
in a share of this wealth is manifestly evident. The need for a positive
U.S. plan to become effectively internationally competitive in the development
of these resources can no longer be rhetoric. Systematic implementation of-
the conference program will convert words to deeds and truly stimulate U.S.

commercial development of “its ocean resources.
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NOTE:

1. DATA FOR 1955-1960 FROM DEPARTMENT OF INTERIOR, 'OIL
AND GAS JOURNAL, 71 JANUARY 29,1973,p. 103, AND
71 APRIL 30,1973,p. 126 ’

2. DATA FOR 1960-1971 FROM JOHN P. ALBERS, ET AL, SUMMARY
PETROLEUM AND SELECTED MINERAL STATISTICS FOR 120 COUNTRIES
INCLUDING OFFSHORE AREAS. US GEOL. SURVEY PROF. PAPER 817,
1973 '

3. DATAFOR 1972 FROM SHERWOOD E. FREZON, SUMMARY OF 1972
OIL AND GAS STATISTICS FOR ONSHORE AND OFFSHORE AREAS OF
151 COUNTRIES US GEOL. SURVEY PROF. PAPER 885, 1974

4. DATA FOR 1973 AND 1974 FROM INTERNATIONAL PETROLEUM
ENCYCLOPEDIA, 1974-1975 AND DFFSHORE, JUNE 20,1975

Figure 1-3. Offshore and Total 0il Production in the United States
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TRILLION CUBIC FEET PER YEAR

Figure -4,

25 T-
-+ 60
20 4. _
4 50
S
<
[ =]
o
15 L 440 W
[
w
TOTAL US. e
=
3 8
10 L >
[=]
=
-d
20 =
5 =
- 10
OFFSHORE U.S.
0 ' I } :
1950 55 60 65 70 15
NOTE: :
1. DATA FOR 1953-1960 FROM DEPARTMENT OF INTERIOR, OiL AND:
GAS JOURNAL, 71 JANUARY 28,1973, p. 101; OFFSHORE, 33
JUNE 20,1973, p. 81
2. DATA FOR 1360-1971 FROM JOHN P. ALBERS, ET AL,
AND SELECTED MINERAL STATISTICS FOR 126 COUNTRIES INCLUDING
OFFSHORE AREAS, US GEOL. SURVEY. PROF. PAPER 817-1973
3. DATAFOR 1972 FROM SHERWOOD E. FREZON; SUMMARY OF 1972 OIL AND
GAS STATISTICS FOR ONSHORE AND OFFSHORE AREAS OF 151 COUNTRIES,
US GEQOL. SURVEY PROF. PAPER 885, 1974 .
4. DATAFOR 1973 AND 1974 FROM INTERNATIONAL PETROLEUM ENCYCLOPEDIA,
1974-1975 AND OFFSHORE, JUNE 20, 1975
0ffshore and Total Natural Gas Production in the United States
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150

100

- 50

T

3

, WORLD CATCH

—

U.S.CATCH

e R et St

L LR 1
1950 1960 1970

SOURCE: US.DEPARTMENT OF COMMERCE NATIONAL
MARINE FISHERIES SERVICES, “FISHERIES
OF THE UNITED STATES,” ANNUAL ISSUES.

Figure I-5. United States and World Catches of
Edible and Industrial Fish
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TOTAL CONSUMPTION

BILLION POUNDS (ROUND WEIGHT)

1950 1960 1970

SOURCE: U.S. DEPARTMENT OF COMMERCE NATIONAL MARINE
. FISHERIES SERVICES, “FISHERIES OF THE UNITED
STATES, " ANNUAL ISSUES.

Figure 1-6. Total U.S. Landings, Imports, and Consumption of
Edible Fishery Products
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SOURCE: ICNAF STATISTICAL BULLETIN, VOL. 23

Figure I-7. Major Catches in the Northwest Atlantic
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HARD MINERALS
2.4%
(30.19 BILLION)

LIVING RESOURCES

NOTES:

Figure 1-8.

0IL AND GAS 40.8%
{$3.2 BILLION)

1973 TOTAL:
$7.8 BILLION

10.1%
($0.79 BILLION)

MUNICIPAL USES
46.8%
(§3.67 BILLION)

(1}  GROSS OCEAN RELATED OUTPUTS IN 1973 DOLLARS.

(2) THE TOTALS MAY NOT EQUAL 100 PERCENT DUE TO ROUNDING.

{3) ADAPTED FROM “THE ECONOMIC VALUE OF OCEAN RESOURCES TO
THE UNITED STATES, * COMMITTEE ON COMMERCE, U.S. SENATE,
BY ROBERT R. NATHAN ASSOCIATES, INC.-1973.

OIL AND GAS: PETROLEUM AND NATURAL GAS
GENERAL RESQUACES: MANGANESE NODULES, MAGNESIUM, CONSTRUCTION

MATERIALS, SULFUR AND OTHER MATERIALS
LIVING RESOURCES: FOOD FISH AND 'INDUSTRIAL FISH
MUNICIPAL USES: RECREATION, TRANSPORTATION, AND COMMUNICATIONS

Estimated Primary Economic Values of Selected
Ocean Resources in 1973
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OCEAN SITING
3.0%
{$0.8 BILLION)

1985 TOTAL:
$26 BILLION

0IL AND GAS
58.5%
($15.4 BILLION)

MUNICIPAL USES
30.6%
($8.06 BILLION)

LIVING RESOURCES 6.4%
{$1.68 BILLION)
ARD MINERALS
1.5%
{$0.4 BILLION)

NOTES: (1) GROSS OCEAN RELATED QUTPUTS IN 1973 DOLLARS.
(2) THE TOTALS MAY NOT EQUAL 100 PERCENT DUE TO ROUNDING.
(3} ADAPTED FROM “THE ECONOMIC VALUE OF OCEAN RESOURCES .
TO THE UNITED STATES,” COMMITTEE ON COMMERCE, U.S. SENATE,
BY ROBERT R. NATHAN ASSOCIATES, INC., 1973.

OiL AND GAS: PETROLEUM AND NATURAL GAS

GENERAL RESOURCES: MAGANESE NODULES, MAGNESIUM CONSTRUCTION
MATERIALS, SULFUR AND OTHER MATERIALS.

LIVING RESOURCES: FOOD FISH AND INDUSTRIAL FISH

MUNICIPAL USES* RECREATION, TRANSPORTATION AND COMMUNICATION

OCEAN SITING: ENERGY FROM CURRENTS, TIDES AND THERMAL GRADIENTS

Figure 1-9. Projected Primary Economic Values of Selected
Ocean Resources in 1985
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NOTES:

OCEAN
SITING 13.6%
($6 BILLION)

2000 TOTAL:
$45 BILLION

DIL AND GAS MUNICIPAL
. USES
41.5% - 32.6%

($18.8 BILLION) {$14.75 BILLION)

LIVING RESOURCES 9.1%
($4.14 BILLION)

HARD MINERALS 3.5%
($1.58 BILLION)

{1}  GROSS OCEAN RELATED OUTPUTS IN 1973 DOLLARS.
(2} THE TOTALSMAY NOT EQUAL 100 PERCENT DUE TO ROUNDING.
(3} ADAPTED FROM “THE ECONGMIC VALUE OF QCEAN RESOURCES
TO THE UNITED STATES,” COMMITTEE ON COMMERCE,
U.S. SENATE, BY ROBERT R. NATHAN ASSOCIATES, INC., 1973.

OIL AND GAS: PETROLEUM AND NATURAL GAS
GENERAL RESOURCES: MANGANESE NODULES, MAGNESIUM,
CONSTRUCTION MATERIALS, SULFUR AND .
OTHER MATERIALS.
LIVING RESOURCES: FOOD FISH AND INDUSTRIAL FISH
MUNICIPAL USFS: RECREATION, TRANSPORTATION, AND COMMUNICATION
OCEAN SITING: ENERGY FROM CURRENTS, TIDES AND THERMAL GRADIENTS

Figure 1-10. Projected Primary Economic Values of Selected

Ocean Resources in 2000
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CONFERENCE NOTES AND SERVICES

Location:

The Conference will he located as follows:

9 June 1976 -

10, 11, 12 June 1976 -

Parking:

Department of Commerce Auditorium

14th Street Between Constitution Avenue
and E Street, N.W.

Washington, D.C.

Enter the ahditorium by the main entrance
Department of Commerce Building on 14th Street

Airlie House
Warrenton, Virginia

Airlie House may be reached by private
automobile via Interstate 66 from the
Washington Beltway (Interstate Route 495)
on the west side of Washington, D.C.
Signs approximately one mile east of
Warrenton, Virginia, will indicate the -
route from Route 66 to Airlie House.

Transportation via bus will be provided

for conference participants desiring same
from designated points in Washington

direct to Airlie on 9 June and return to
Washington on 12 June. Bus departure points
and times will be published at the Commerce
Auditorium on the morning of 9 June.

Parking is not available at the Commerce Auditorium for participants.

The nearest parking facilities are on Pennsylvania Avenue, N.W., just east

and west of l4th Street; and on F Street, N.W., between 1hth Street and

15th Street, N.W. Additional public parking is available on E Street, N.W.,

between l1th and 12th Street, N.W. Parking is available at Airlie House

for those persons arriving by private automobile.



Dress

" Casual clothes are acceptable for working sessions. Coats are
requested for dinner.
Coffee:

; Coffee will be served during the breaks.
Messages:

Mesé%ges for participants can be left at the registration desk during

the conference by calling (202) 389-6824 at the Commerce Auditorium or
(703) 347-1300 at Airlie House.

Copying Service:

A limited copying service is available at Airlie House for the con-
venience of participants. Arrangements should be made through the confer-
ence staff.

" Secretarial and Graphics Services:

Secretarial and graphics services are available to each panel as
required.

Conference Expenses:

No separate fee is charged for conference attendance but cost of

overnight accommodations and meals will be charged to individual accounts.
Coffee will be provided as a service of Airlie House and is included in

the cost of room and meals. ‘A daily fee of $8.00 per person is charged
for persons attending the conference but not remaining overnight at Airlie
House and is payable directly to Airlie House. Coffee and lunch are
included in this fee.

The conference notebook and one copy of the final conference report
are provided to participants through courtesy of the sponsors.

Extra meals, room service, bar and telephone charges will be for

the account of the individual incurring the expense.
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_PANEL CHARTERS

The objective of each panel is to recommend a specific long-range program
of government and industry sponsored activities in its assigned field covering
the 1976 - 1981 time period. The act}vities may extend beyond the time period
where appropriate, but they should all start within the time period.

The following panel charters have been developed to overview areas of
resbonsibilify unique to each panél, to avoid duplication between the panels
and to assist the panels in rapidly defining their objectives. A far more
detailed view of the topic aréas to be addressed by each panel can be gained
by a review of the suggested program elements contained in this volume.

A. OIL AND GAS PANEL

This panel is to consider technical problems related to the exploration,

development production and transport of offshore oil and gas. The offshore
petroleum industry is the largest of those to be considered by thé conference.
The large nﬁmber of possible program e}éments suggests the scope of technical
problems and 6pportunities in this aréa. To simplify the deliberations of
the panel, the elements are groupéd into the following Topic Areas:

(1) Production Systems and Components;

(2) Improving Existing Technology;

(3) Pipe Laying and Pipelines

(4) Platforms;

(5) Materials, Corrosion and Fouling Control;

(6) Arctic Developments;

(7) Pollution and Clean-up;

(8) Environmental and Design Data;

(9) Policy and Trends; and

(10) General Topics.
B.  HARD MINERALS PANEL

This panel is to consider technical problems and research relevant to

dredging and mining of hard minerals in coastal areas, Continental Shelf and
slope as well as the deep ocean. Topics should include, at a minimum, survey
techniques, improved recovery and handling techniques, mineral processing,

environmental impacts, and potential markets.
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C. LIVING RESQURCES PANEL

This panel is to consider technical problems pertaining to the com-
mercial fishing industry, the examination of technological, biological,
and environmental factors capable of potentially impairing U.S. fisheries,
and an assessment of aquaculture/mariculture efforts as it relates to
increasing our basic knowledge in this area. Short range objectives must
be considered along with the beginnihg steps for longer range programs to
insure the ocean industry's future. Topics should include fisheries manage-
ment, new technology, information needs and marketing and have been grouped
into the following topic areas to facilitiate the review process:
| (1) Increasing Fish Production

(2) Habitat _

(3) Implications of Extended Jurisdiction

(4) Improving Processing and Marketing of Fishery Products

(

5) Aquaculture/Mariculture

D.  OCEAN SITING PANEL

This panel is to consider problems related to present and proposed
siting projects for power generation and transmission as well as siting
considerations that are applicable to other ocean facilities. Due to the

large number of suggested program elements, they have been grouped into

the following topic areas:
" (1) Energy Sources
(2) Applications
(3) Concrete and Other Steel Substitutes
* (4) Design, and

(5) Policy, Trends and General Topics.
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E. MUNICIPAL SERVICES PANEL

This panel is to deal with extensions of current uses and proposed
future uses of the ocean, both near shore and offshore, related to urban
systems and services such as transportation, waste management, recreation
and offshore industrial facilities. The program elements are divided into
the following topic areas: ‘

(1) Transportation Applications.

(2) MNon-Transportation Applications
(3) Environment and Data, and
(

4) Policy Trends and General Topics.



PANEL OPERATION

Each panel will consider a broad range of topic areas in a relatively
short period of time. Therefore; the sponsoring agencies and participating
organizations have prépared a set of suggested program elements to serve as
a starting point for the panels' work. These suggestions cover a represent-
ative sample of the problem areas to be considered by each panel. Each
program element is headed with the name of the panel and an index number for
reference. _

The panel's first order of business will be to clarify and refine as
necessary; the set of program elements that_will make up- the recommended long
range program. The panel should feel free to accept, modify, combine or
reject any of the suggested elements, and develob'new program elements as
appropriate. Any new elements should follow the format shown on the follow-
ing page. Consideration should be given to the duration and budget of each
element to insure that they are both reasonable and realistic.

While the thrust of the conference is technological, institutional
considerations may be inherent in the implementation of planned programs.

In such cases, the panel should discuss and report on any problems or needed
changes in legislation, subsidies or public policy needed to carry out the
program elements or implement the results.

The panels' second task will be to establish the relative priorities
for various elements of the recommended long range program. Priorities
will be needed to aid in the adoption of the program since the facilities,
equipment and money are often limited. Close cooperation between government
officials and industry provides a sound basis for determining how to

allocate available resources most effectively.



Panel Name
STATE TITLE OF PROGRAM ELEMENT

OBJECTIVE: State the objective or problem which the project is meant to
apply to or resolve.

PLAN OF ACTION: Describe in time sequence action steps to accomplish
objectives, for example, model tests, full scale test, system analysis,
equipment design, etc. Plan could include one or all of the above or
other approaches to the problem solution.

END PRODUCT: Describe the expected outcome and how the improvement will
be implemented.

BENEFIT: Estimate cost savings anticipated or other intangible benefits.
SCHEDULE: Estimate project length and any significant milestones.
BUDGET: Estimate expected project cost over the scheduled time.

PRIORITY: To be determined by panel.



OlL AND GAS PANEL

Production Systems and Components

1-5¢g

1-10b

1-11a
1-12
1-13
1-14

Stimulation of Natural Gas from Wells Which Produce Non-Commercial
Quantities o

Comparative Evaluation of Wet and Dry Approaches to Subsea Systems
Man Made Island Platforms

Surface Supported Sub-Surface Drilling System

Surface Independent Subsea Completion and Production System

Surface Independent Completion and Production System (Nuclear Power
Supply) .

Surface Independent Completion and Production System (Viewing and
Control)

Surface Independent Completion and Production System (Manipulators)
Surface Independent Completion and Production Systems (Work Devices)
Surface Independent Completion and Production Systems (Leak Detection)
Surface Independent Completion and Production Systems (Pipe Joint Design)
Surface Independent Completion and Production Systems (Material R&D)
Development and Design of Systems to Produce 0il from Small Offshore
Fields

Submarine-Supported, Sub-Surface Drilling System

Submarine Tug/Re-Supply Vessel

Mid-Depth, Surface-independent, Drilling System

Surface Independent Sub-Surface Drilling System on the Bottom

Surface Independent Bottom Drill System (Warning Sensors)

Surface Independent Bottom Drill Systems (Multiple Operations)
Mid-Depth, Surface-Independent, Production System

Mid-Depth, Surface Free, Production System {(Nuclear PWR)

Surface Independent Natural Gas and NGL Separation System

Surface Independent Well Workover System

Surface Independent Logistic Support fori Undersea Petroleum Production
Facilities



DIL AND GAS PANEL

Improving Existing Technology

1-15 Ocean Test Structure

1-16  Research Requirements for Gravnty Structure

1-17  Nuclear Power Sources

1-18 Retractable Drill Bit

1-19 Improved Weight Handling Methods -
1-20  Development of New Riser Techniques for Use in Drilling Deepwater Wells
1-21  Wave Forces on Randomly Oriented Tubes and Other Standard Shapes
1-22  Fatigue Analysis for Tubular Joints

1-23 Limits for Dropping Deadweight Anchors from the Surface

1-24  Improved Real Time Drill Bit Telemetry

1-25  Improved Stability for Semi-Submersibles

1-26  Investigation and Analysis of Cases of Failure of Moblle and Fixed
0ffshore Equipment :
1-27 Investigation and Development of Alternate Methods of Connecting Pipes

and Structural Shapes other than by Welding

1-28 Development of Improved Equipment and Techniques for Reentry of Deepwater
Wells

1-29  Development of Improved Systems for Blowout Prevention in Drilling
Deepwater Wells

1-30  Development of Improved Methods for Closing in Offshore Well Blowouts -~
1-31 Development of Improved Methods and/or Equipment for Measuring Pipe “
Stresses

1-32  Development of Improved Fire Protection Systems for Offshore Platforms

1-33 Reliability Evaluation of Mooring Lines

1-34  ldentification of Column Design Problems

1-35 Standard Hull Series for Supply Vessels

1-36 Model Test Facilities

1-37 Investigation and Development of Cable-Supported Structures for Deepwater
Use

1-38  Study of Vibration Problems in Offshore Structures and Evaluation of
Methods to Avoid Vibration-induced Failures

1-39 Investigate and Evaluate Pile Driving and Anchoring Systems and
Equipment - Conventional Drop Hammers, Vibrating Hammers, Diesel Hammers
Underwater Hammers, Drilling and Grouting as an Alternate to Driving

1-40  Development of Means of Forecasting Ranges of Operations for Certain
Types of Mechanical Equipment Used in Dffshore Activities

1-41 Development of Methods and Equipment for Improvement of Diving Performance
and Work Time



O1L AND GAS PANEL

Pipe Laying and Pipe Lines

1-42

1-43

1-44

1-45
1-46
1-47

Deep Water Pipelaying Systems Analysis

Development of Improved Mechanical Connectors and Sealing Materials
and Methods for Submarine Piping Systems '

Development of Methods and Materials for Removal of Paraffin from
Submarine Flowlines and Piping Systems

Development of Improved Insulation of Underwater Pipelines

Surface Independent Pipe Lay System

Design of Improved Instrumentation for Underwater Alignment of
Pipelines -



01l AND GAS PANEL

Platforms

1-48 Below the Interface Platforms

1-43 Limitations on the Application of Ocean Surface-Piercing Fixed
Drilling Platforms in the OCS

1-50 Deep Water Platforms, Floating

1-50a Ship Motion Theory Applied to Deep Water Platforms

1-50b Deepwater Platforms Heave Compensation Systems

1-50c Deep Water Platforms Improved Exploratory Downhole Pressure Sensors

1-50d Deep Water Platforms Moors

1-51 Development of Saturated Diving Systems for Servicing of Deepwater
Production Equipment

1-52 Flippable Barge

1-53 Study to Provide Improved Methods for Underwater Inspection of Fixed
0ffshore Structures

1-54  Evaluation of Surveying Techniques for 0ffshore Construction and

Recommendations for Improvement
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OlL AND GAS PANEL

Materials, Corrosion and Fouling Control

1-61

1-62

Development of Improved Procedures, Techniques and Materials for
Corrosion Control of Offshore Platforms and Pipelines
Development of Environmentally Safe and Acceptable Materials and

. .Methods for Control of Pier Fouling and Boring Organisms

Develop Rules for Cathodic Corrosion Protection Systems

Long Term Behavior of Materials in the Air Sea Interface
Improved Protective Coatings for: Ocean Structures
Investigation of Methods, Materials and Systems for Control of
Marine Parasite and Predator Incursions

Improved Cost/Effectiveness of Metallic Alloys in the Marine

" Environment

Evaluation of Computerizing Various Material Testing Techniques
(X-Ray, Ultra-sonic, etc.) for Use in Offshore Construction
Projects ' o
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OlIL AND GAS PANEL : 3

Arctic Developments

1-63
1-64
1-65
1-66
1-67
1-68
1-69
1-70

1-71
l,
1-72

1-73
1-74

1-79

1-80 -

1-81
1-82
1-83

1-84
1-85
1-86
1-87
1-88
1-89

1-90

1-91

1-92

1-93
1-9k
1-95

1-96

Arctic Bulk Shipping System (Surface)

Arctic Offshore Structure Techhology

Analysis of Methanol Phase Charnge Plant

Arctic Methanol Transport Concept Evaluation

Extend the Season for Dirilling Operations in Arctic Waters

Sea Access to Beaufort Sea

Analysis of Underwater Methanol Plant

Sea Floor Benchmarks and Sub-Bottom Benchmarks for Use in the
Shear lce Zone

Ship Transits Through the Arctic lce Pack an Experimental Data

Gathering Program

Small Bore Tunnelling for Plpellnes Through Arctic Shore Fast lce
Zone

Shear Ice Zone Logistic Transport Vehicle

Establish a Civilian Under Ice 0CS Communications Network and
Traffic Control System in the Arctic Under a Joint U.S./Canadian
Program

Development of Standardized Design Crlterla for Construction and
Emplacement of Artificial Arctic Islands

Arctic Submarine Methanol Tanker System Design

Arctic Methanol! Pipeline and Ship System Definition

Large ACV's for Arctic Transportation

Tanker Submarine

Advanced High Speed Tunnelling Technology for Building 0CS Underground
Drilling Chambers Under Arctic Shore Fast and Shear lce Zones
Water Reinjection in Arctic 0CS Petroleum Fields

Under lce 0il1 Spill Cleanup System

Development of Equipment and Systems to Deflect Icebergs from Fixed
O0ffshore Platforms

Improvement of Deepwater Drilling Techniques in Arctic Waters
Arctic Marine Transportation and Ship Design

Arctic Submarine Route Survey

Arctic Submarine Port Facility .

lce Engineering

Shorefast and Shear lce Zone Pipeline Laying System

Establish a Non-Military Under lce Navigation Reference System
for Use in the Arctic Under a Joint U.S./Canadian Program

Under lce Salvage System =
Pollution Monitoring and Alerting

Ocean Pollution Reduction from QCS Petroleum Operations

Tanker Spill Prevention

Capture and Collection of Upward Floating Petroleum from Bottom
Mounted Driiling and Production Systems

Submarine Tanker Ballast Sea Water Undersea Processing to Remove
Trace Amounts of Qil :
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Environmental and Design Data

1-97
1-98

Remote Sea Floor Inspection System

Common Surface Platform for Baseline OCS Environmental Surveys as
Well as Seismic and Route/Site Surveys for Petroleum Development
Development of Sensitive Geophysical Instrumentation to ldentify
Near-Surface Geologic Features of the Ocean Floor

Compilation and Development of Safety and Environmental Procedures
and Measures for Deepwater Exploratory and Development Drilling
Surface Independent Seismic and Oceanographic Survey System
Development of Equipment and Methods for Sea Floor Surface Detection
of Presence of Hydrocarbons Prior to Drilling

Long-Range Study of the Adaption of Marine Organisms to Ofl
Exposure

'
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OlIL AND GAS PANEL

Policy and Trends

1-104
1-105
1-106
1-107
1-108
1-109
1-110
1-111

'

Impact-On-Navigation Analysis

Planning for Uses of Abandoned Offshore 0il and Gas Platforms
Offshore Platform Alternate Collateral Uses

Increase in the Potential and Frequéncy of Major Marine Accidents
Military Threat Analysis

Terrorist/Criminal Threat Analysis

New Dis-Incentive Legislation

Evaluation of Tender - Assisted Rigs vs. Drill Ships for Deepwater
Drilling

11-14



OlL AND GAS PANEL

General

1-112  Rescue/Salvage Equipment and Personnel Data Bank

1-113 Personnel Acquisition and Selection

T-114 0CS Nuclear Power Supply Requirements Definition

1-115" 011/Sea Water Miscibility Under Ocean Depth Pressures

1-116 Personnel Retention and Incentives

1-117 Training Facilities - Officers

1-118 Training Facilities - Crew »

1-119 Investigation of the Methods of Avoiding Energy Losses Between

Production Offshore and Manufacturing Onshore

1-120 Intermediate Self-Propelled ACV's for Lightering Inter-Modal
Transporters

1-121 Certification and Licensing

1-122 Short Voyage OCS Petroleum Field Gathering Submarine Tanker

1-123 Nuclear Power Supply Refueling in OCS Development Applications

1-124 Comprehensive Study of Application of Plate Tectonics to 0il and
Gas Accumulation in Present Continental Margins

1-125 Comprehensive Study of Application of Plate Tectonics Theory to
Ore Localization in Defining and Identifying New Areas for
_Mineral Exploration '

1-126 Interactions of Surface Transport of Petroleum Products and Sea

Bird Populations in the Western North Atlantic.

it-15
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HARD MINERALS PANEL

Improved Exploration Techniques for Deep Ocean Mineral Deposits
Rare Metals from the Continental Shelf :

Rare Metals from Seawater

An Exhaustive Mineral and Biological Survey of the U.S. Continental
Shelves

Sea-Going Cutterhead Dredge

Manganese Nodule Extraction Procedures

Deep Ocean Environmental Test Facility

Mineral Genesis

Bottom Mapping of Deep Ocean Basins

Development of Sulfur as a Construction Material

Air Pollution Control lmpact on Offshore Sulfur Production
Improved Sulfur Transportation

New Uses for Cobalt

Use of Ferromanganese Residue in Steel Maklng

Evaluate and Investigate Alternative Environmentally Safe Methods
for Disposal of Tailings from Manganese Nodule Refinery Operations
Ocean Bottom Survey Systems

Remotely Operated Geological Submarlne Device for Ocean Bottom
Sampling

Development and Utilization of Undersea Vehicles in Arctic Seas
Marine Sand and Gravel Resources :
Manganese Nodule industry

The Use of Manganese

Development of On-Board Marine Mineral Assay Equipment

Design Long-Distance Pipeline Systems for Ocean Dredges
Preparation of Environmental Guidelines for O0CS Hard-Rock Mining
Operations

Implementation of Prototype Environmentally-Safe Marine Mining
Operations for Sand and Gravel

Development of lncentives for Marine Mining

Environmental Impact of U.S5. Deep Ocean Mining for Manganese Nodules
A Floating Prototype Metal Extraction and Processing System
Oceanographic and Meteorological Information for U.S, Commercial
Development of the Oceans

Investigation of Structural Materials

Component and Systems Reliability

Design and Development of an Electric Motor for Subsea Use

Design and Development of a Closed Cycle Power Generator System
for Subsea Use

Design and Development of High Power Semiconductor Switch Gear for
Subsea Use

11-17



LIVING RESOURCES PANEL

INCREASING FISH PRODUCTION
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3-15
3-17

3-18
3-19

3-20

3-21
3-22
3-23
3-24
3-25
3-26
3-27

3-28
3-29

3-30

Improved Methods of Living Marine Resources Management
Economic incentives for Marine Fisheries

Stimulate Fish Harvesting Productivity

Improved Fish Locations and School Concentration Techniques
Improved Commercial Fishing Technology

Floating Food Processing Complex

Fishery Strategy and Engineering Research For Conservation of
Northwest Atlantic Fisheries

Multi-Use Harvesting Vessel

Development of Processing Methods for Underutilized Fishery
Resources :

Multi-species Fish Preservation Systems Aboard Vessels in the

‘Northeast Pacific

Development of A U.S. Fish Block Industry
Useful Microorganism From the Sea

Recovery of Shrimp Fishery Incidental Catch
Unmanned Fishing Systems

Control of Fish Stocks

~ Survey of Fish Holding Conditions Aboard Vessels

Developing Fisheries for Underutilized Fishes in the Eastern Gulf
of Mexico

Industry - Government Ventures on Alaskan Surf Clam
Investigations on the Biology and Fisheries of Baitfishes in
Florida

Determine Abundance and Seasonal Distribution of Scombroid Fish
Stocks

Coastal Pelajic Fishery Development

Hydrogenated Fish 0ils As An Energy Source In Milk Replacers
Development of Bottomfish Fishery In the Gulf of Mexico
Extension of Known Raw Material Resources

Study of Per Capita Consumption of Fish in the U.S.

Application of Alternative Technology In the Shrimp Fisheries
Application of Alternative Technology In the Spiny Lobster
Fishery )

Improving Fish Production At Sea

Development of Increased Knowledge Concerning Histamine and
Histamine~Like Substances

Dynamics of Great Lakes Fisheries

1r-19



HABITAT

3-31
3-32

3-33

3-34
3-35
3-36
3-37
3-38
3-39
3-40

3-
3-42

LIVING RESOURCES PANEL

An Exhaustive Mineral and Biological Survey of the U.S5. Continental
Shelf (Also Hard Minerals Panel)

Investigation of Ocean Upwelling Process and Means of Commercial
Utilization '
Feasibility of Transplanting Fish Stocks Out of Their Native
Habitat, e.g., Introduction of Salmon into the Nutrient-Rich
Southern Ocean

Investigation of the Physiological Constraints of Unit Fish Stocks
Movement

Application of Satellite Telemetry to Follow and Determine
Migrating Fish Patterns ‘ ’

Consequences of Energy Related Activities On Marine Fish and
Shellfish (Thermal Additions, Ozone, Chlorine)

Fishery Diaster Monitoring And Prediction System Development
Microconstituents and Environmental Impacts Consliderations

Ef fects of Ocean Outfalls on the Prevalence of Tumors and Other
Noninfections and Infections Dieases of Marine Fish and Shellfish
Environmental Impact In the Coastal Zone of the Southeastern

U.S. - Follow-up Studies

Polychlorobiphenyls (PCB's) In Marine Fish

Effects On Marine Fish and Shellfish of Biologic and Abiologic
Controls Utilized in Agriculture

11=-20



LIVING RESOURCES PANEL

IMPLICATIONS OF EXTENDED JURISDICTION

3-43

3-44

Fisheries Resource Analysis: Shrimp and Associated Estuary -
Dependent, Demersal Species

Soci-Economic Study of Commercial And Recreational Users of
Louisiana Shrimp Resources As it May Relate To Future Entry
Programs

Prototype Industry - State - Federal Data Management Systems
Economic Impact Study of Foreign Caught Fish Landings

1-21



LIVING RESOURCES PANEL

IMPROVING PROCESSING AND MARKETING OF FISHERY PRODUCTS

3-52
3-53

3-54
3-55
3-56
3-57
3-58

3-59

3-60
3-61

3-63

Broaden Consumer Food Fish Acceptance

Divise Methads For ldentifying Toxic Fish and Develop Commercial
Fish and Shellfish Detoxification Processes

Quality Assessment Survey

Coastal Small Business Co-op Development

Mechanized Fish Storage And Unloading

Identify Technologies Capable of Upgrading the Uses and Value of
Industrial Fish

Problems Associated With the Presence of Nematodes In Surf
Clams and Calico Scallops

Reduction of Present Energy Dependent Vessles

Revitalization of Our Domestic Oyster Industry

Organizing and Operating Fishery Insurance Cooperatives
Underlying Causes of Lipid Rancidity In Fish Muscle

Fishery Resources For the Future Including Underutilized Resources
Tarriffs and Nontarriff Barriers to Trade In Fish and Fishery
Products

Food Fish Data Bank

Indentification and Elimination of Potential Pathogens In
Seafood and Fishery Products

Market Research . :

Quarantine and Inspection Service For Marine Fish and Shellfish

11-22



LIVING RESOURCES PANEL

AQUACULTURE/MAR I CULTURE

3-64
3-65
3-66
3-67
3-68
3-69
3-70
3-71
3-72
3-73
- 3-74
3-75
3-76
3-77

3-78
3-79

3-80
3-81

Mariculture Integration With Platform Buffer Zone

Mariculture Stimulation Through Market Broadening

Use of Heated Water from Nearshore Power Plants to Accelerate
Maricul ture Output

Pilot Mariculture Bed To Use Ocean Thermal Ammonia Plant-Ship
Cold Water Nutrients to Produce Shellfish and Lobsters
Feasibility Study of Using Treated Sewage Effluents as a Nutrient
Source For Fish .

Investigation of Accelerating Fish and Shellfish Maturation In
the Presence of Warm Water and Use of Special Diets

Evaluation of U.S. Brackish Waters as Future Areas for Fish
Pond Culture

Aquaculture and Diseases of Marine Fish and Shelifish
Aquaculture of Low Cost Fishes

Bio-Conversion of Energy and Animal Waste Recycling Through
Aquaculture

Enhancement of Coastal Fisheries For Pandalid Shrimp Through
Aquaculture

Marine Culture of Pacific Salmonids For Enhancement of
Recreational Fisheries in Puget Sound

Examination of the Nutrative Capacity of Bio-deteriogenic Fungi
For Commercially Valuable Shrimp

A Search For Genetically Controlled Economically Important Traits
In the Malaysian Prawn, (Macrobrachium Rosenbergii)

Use of Fishery Wasts As Aquaculture Feeds

Application of Alternative Technology !n Commercial Shrimp
Culture .

Increased Aquaculture Productivity

Marine Biogenic Energy Sources

b1-23



OCEAN SITING PANEL

Energy Sources

Ocean Thermal Energy Conversion Feasibility
Energy From Ocean Waves and Currents
Offshore Solar Radiation Energy Conversion
0ffshore Geothermal Power Plant

O0ffshore Wind Power Plants

0ffshore Geothermal Power Plant

Ocean Thermal Energy Converstion (OTEC)
Floating Nuclear Power Plants
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OCEAN SITING PANEL

Applications

4-9

L-10
4=11
4-12
4-13
4-1h
4-15
4-16
4-17

4-18
4-19

Offshore Metals Extraction Plant

Material Storage on Ocean Floor

Recovery of Deuterium from Seawater

Recovery of Hydrogen from Seawater

Synthetic Fuels from the Marine Environment

Offshore Coal Power Plant Feasibility .

Sea-Based Coal Fired Power Plant Design and Test

Ammonia Production O0ffshore

Development of Reliable, Economical and Fail-Safe Power Sources
for Remote Ocean Stations

Generation of Electrolytic Hydrogen Utilizing Ocean Thermal Energy
Ocean Thermal Energy Point-to-Point Delivery Ship.for Ammonia

11-26.



OCEAN SITING PANEL

Concrete and Other Steel Substitutes

L-20
4-2
4-22
4-23
L-24
4-25
4-26
L-27

U.S. Offshore Concrete Construction Industry

Prestressed Concrete Buoyancy

Capacity of High Strength Concrete Under Deep Submergence
Structural Design of Prestressed Concrete Structures

LNG Containment in Prestressed Concrete Platforms

Improved Concretes for Marine Structures

Behavior of Aluminum in Sea Water ‘
Evaluation of Concrete Gravity Structures for Deepwater Storage
and Production Platforms in Environmentally Hostile Waters

11-27



Design

4-30
4-31

4-32

OCEAN SITING. PANEL

Cold Water Pipe for OTEC Plant-Ship

Mobile Fabrication Plant for Giant Concrete Structures to be
Erected at Deepwater Sites (Feasibility Study)

Evaluation of Low Natural Frequency as a Motion Control on
Floating Platforms

OTEC Cold Water Pipe Platform Connection

Modular Anchoring Submersible System

Deepwater Moorings for Massive Floating Structures

Advanced Cable Laying

Integrated Oceanographic Research Package

Large Ocean Platform Positioning System

High Voltage Undersea Transmission Systems

Development of Design Criteria For Submerged 0il Storage System
Development of Design Criteria for Hurricane Damage Prevention
Evaluation of Various Structural Concepts Which Limit the Necessity
of Using Expensive Construction Equipment

Development of Design Criteria to Prevent or Minimize Earthquake
Damage to Offshore Structures, Pipelines, Subsea Completions, Etc.
O0ffshore Structures Responses to Natural Extremes

Deep Ocean Structural and Hydrogynamic Test Laboratory

Wave Induced Ship Strain Data '

Calculation of Motions and Forces In Single Point Mooring Systems
Ship Motion Theory Applied to Various Forms of Offshore Platforms

11-28



OCEAN SITING PANEL

POLICY, TRENDS, AND GENERAL

4-57

4-58
4-59
4-60

4-61 .

h-62
4-63
L-6k

O0ffshore Energy Utilization Processes

Nautical Chart and Geodesy Requirements

Protection of Maritime Property

Conceptual Development of an Environmentally Acceptable Q0ffshore
0il1 Production and Refining System for the U.S. Atlantic Coast
Mathematical Prediction (Deterministic and Statistical)
Offshore Platforms for Industry: Public or Private Ownership?
Identification of Ocean Platform Location Parameters

Legal Implications of Offshore Structures

Environmental Impact Statement for Offshore Fossil Fuel Power
Stations ‘ '

Economic Data Base and Analytic Methodology

Environmental Data Gathering for New OCS Areas

Long Range Study to Determine the Degree of Contamination Ocean
Water Can Tolerate

Development of Improved Methods of Tsunamis Forecasting (Bottom
Turbulence Generated Sea Waves)

A National (International) Seamount Station

Cost/Benefit Analysis of Tidal Power Production

Feasibility of Near-Shore Dredge Spoils Disposal

11-29



MISCELLANEQUS

4-200
4-201
4-202
4-203

A Floating Petrochemical Processing Complex

A Floating Natural Gas; Refinery and Storage Facility
A Floating 0il Power Plant

Towage. of Large Floating Structures

11-30



"MUNICIPAL SERVICES PANEL

TRANSPORTATION AND FACILITY APPLICATIONS

5-1 High Performance Surface Craft to Support Offshore Facilities

5-2 Mobile Transfer and Test Systems for installing U.S. Built
Industrial Facilities Overseas (Feasibility Study)

5-3 Vehicular Design Concept for Underwater Transportation

5-4 Assessment of Utilization and Potential of Undersea Vehicles in
Development of The Ocean and [ts Resources

5-5 - Development of High Efficiency Ocean Transport

5-6 Composite Commuter and Cargo Waterborne Transportation Systems

5-7 A1l Weather Floating Offshore Transshipment Terminal

5-8 Submerged Structure Power Sources ’

5-9 Floating O0ffshore Industrial Community

5-10 National Marine Parks System

5-11 Offshore Service Facility

5-12 Feasibility of Man-Made Islands Offshore

5-13 A Floating Desalinization Plant

5-14 Offshore Marine Community

5-15 A Man-Made Offshore lIsland Industrial Community

5-16 Deep Ocean Nuclear Waste Disposal

'5-17 Chemical Agent Waste Disposal

5-18 Development of Underwater Habitat

5-19 Evaluation of Burning at Sea of Chemical and Other Wastes

5-20 A Floating Waste Disposal System for a Major Urban Region

5-21 Commercial Waste Management

5-22 Deep Water Terminals

5-200 An Inter-lsltand Ferry System

5-201 A Floating United Nations International Conference Complex
5-202 A Floating Business and Communications Center
5-203 Coastal Wave Climate Stations

11-31



MUNICIPAL SERVICES PANEL

Environment and Data

5-23
5-24
5-25
5-26

Data Managément

Regional Marine Resource ‘Data ‘Centers

Automated Environmental Rep

Identification and Evaluatii

Indus

+

Fting From Remote Locations and Ships

es Whosé Requitements For

Water Make it Attractive and Economically Feasible to Locate

Offshore

11=32



MUNICIPAL SERVICES PANEL

POLICY, TRENDS, AND GENERAL

5-27

5-28
5-29
5-30

5-31
5-32

5-33

5-34
5-35

5-36
5-37

5-38
5-39

5-40
5-41

Onshore Socio-Economic Effects of Multi-Purpose Offshore Industrial-
Port Islands and Platforms

Encouraging the Safe Use of Scuba Diving,

Regional (Federal-State) Marine Resource Councils

"The Development of a Safe and Reliable Deep Ocean Waste Disposal
Policy, Practice and Atlas of Sites"

Sailing Ship Technology & Economics

Determination of Feasibility of the Use of Obsolete Vessels for
Creating Artificial Reefs as Habitat for Sport and Commercial Fish,
Breakwaters, Artificial Islands, and Other Uses

Development of Improved Floating Breakwater

The Sociology of Offshore industry and Urban/Industrial Complexes
Legal and Political Implications of Offshore Industry and Urban/
Industrial Complexes »

Establish an Under lce Search and Rescue System

Environmental Ramifications of 0ffshore Industrles and Urban/
Industrial Complexes

Collision Preventive MeaSures/Equipment

Investigation of Improved Blasting Techniques and Materials for
Trenching, Removing Obstructions, Harbor Construction, Etc.
Analysis of Relationship Between Historic Dredge Spoil Disposal
Sites and Wetlands

Feasibility of Raising Commercial Sponges in Water Fertilized with
Domestic Sewage

11-33



PROGRAM
ELEMENTS



OtL AND
GAS



OlIL AND GAS

PRODUCTION SYSTEMS AND COMPONENTS
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O!L AND GAS PANEL

Production Systems and Components

1-1

Stimulation of Natural Gas from Wells Which Produce Non-Commercial
Quantities

Comparative Evaluation of Wet and Dry Approaches to Subsea Systems
Man Made Island Platforms

Surface Supported Sub-Surface Drilling System

Surface Independent Subsea Completion and Production System

Surface Independent Completion and Production System (Nuclear Power
Supply) - :

Surface Independent Completion and Production System (Viewing and
Control)

Surface Independent Completion and Production System (Manipulators)
Surface Independent Completion and Production Systems (Work Devices)
Surface Independent Completion and Production Systems (Leak Detection)

Surface Independent Completion and Production Systems (Pipe Joint Design)

Surface Independent Completion and Production Systems {(Material RED)
Development and Design of Systems to Produce 0il from Small Offshore
Fields

Submarine-Supported, Sub-Surface Drilling System

Submarine Tug/Re-Supply Vessel

Mid-Depth, Surface-Independent, Drilling System

Surface Independent Sub-Surface Drilling System on the Bottom
Surface Independent Bottom Drill System (Warning Sensors)

Surface Independent Bottom Drill Systems (Multiple Operations)
Mid-Depth, Surface-Independent, Production System

Mid-Depth, Surface Free, Production System (Nuclear PWR)

Surface Independent Natural Gas and NGL Separation System

Surface Independent Well Workover System

Surface Independent Logistic Support for Undersea Petroleum Production
Facilities



0il and Gas

I-1 STIMULATION OF NATURAL GAS FROM WELLS WHICH
PRODUCE NON-COMMERCIAL QUANTITIES

OBJECTIVE: To investigate the feasibility of constructing a portable

facility to collect natural gas from those offshore wells which produce
gas In quantities not feasible for connection to the pipeline systems.

PLAN OF ACTION: The initial step would be to inventory the producing wells

in the Texas-Louisiana offshore area and to determine theé magnitude of
the natural gas available which is not now being introduced into the
pipelines. The overall components of the system will be a ship, pres-
sure vessels, storage facilities, and gas compression facilities. In
addition, methods of connecting the ship to the wells must be investi-
gated and facilities for off loading the collected gas must be developed.

The sequence of steps would include:

1. Inventory of producing offshore facilities not now connected to
pipelines,.

2. Determination of commercially feasible size vessel for the collection
facility.

3. Choice of compression facilities, those compression facilities
being driven by natural gas from the wells.

L. Pressure vessel storage capacity investigation.

5. Component development of off loading facilities and availability of
existing pipelines to ''dispose'' of the gas.

END PRODUCT: The expected outcome will be the evaluation of the system
for collecting natural gas so as to encourage industry and government
to make use of this valuable and heretofore unrecoverable resource.

BENEFIT: To add to the national energy pool the supply of natural gas
which exists in the offshore areas and which are not now being recovered.
Intangible benefits include: commensurate reduction of imports into
the country to meet energy demands, Benefits to the companies would lie
in the sale of the gas and benefits to the state and federal government
would take the form of severance taxes collected on the wells which fall
within that category.

SCHEDULE: The project would require approximately eighteen months and
significant milestones would be the completion of the inventory of non-
commercial wells and the location of facilities to dispose of the
collected gas.



BUDGET: Approximatély $90,000 over éfghteen months, $60,000 during one
calendar year and $30,000 dufing the other.

PRIORITY:



0il and Gas

1-2 COMPARATIVE EVALUATION OF WET AND DRY
APPROACHES TO SUBSEA SYSTEMS .

OBJECTIVE: To determine whether, from an overall systems standpoint, the
wet, i.e., use of divers and robot equipment, or dry, i.e., use of
manned submarine equipment, is the most promising approach to devising
systems for ocil and gas recovery in deep or ice covered waters.

PLAN OF ACTION: The sequence of steps would include:

1. Obtain data on existing wet and dry equipments.

2. Determine applicébility of existing designs to potential offshore
reserve use.

3. Formulate new concepts if required.
bk, Make tradeoff study between wet and dry systems.

END PRODUCT: Report presenting estimates of development, construction,
installation and operating costs of candidate systems and conclusion

containing recommended approach.

BENEFIT: Optimizing R&D expenditures by channeling them in most cost
effective manner.

SCHEDULE: 1 year
BUDGET: $50,000

PRIORITY:



Y 0il and Gas
1-3 'MAN MADE ISLAND PLATFORMS
OBJECTIVE: To determine potential of man made islands as oil and gas
recovery platforms on U.S. Outer Continental Shelf, including the

Arctic.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the current state of the civil engineering art in offshore
artificial islands for exploratory drilling.

2. Determine areas where water depths indicate viability from a cost
standpoint of man made island. ,

3. Determine conditions which indicate advantageous use of islands,
i.e., extensive reserves, adverse surface conditions such as rough
water, icing, etc.

4. Evaluate applicability of such islands to long term production
systems,

5. Make tradeoff of cost effectiveness of bottom siting or floating
platforms and man made islands for oil recovery operations in-areas

indicated. Parameters explored should include water depth, material
cost, ice forces and similar variables.

END PRODUCT: Report presenting potential sites for man made islands and
cost comparison between such islands and other platform concepts, in-
cluding a body of engineering data on artificial island design and
design evaluation.

BENEFIT: Increased financial information for industry and basis for
etermining use of man made islands for collateral uses. More cost
effective platforms for oil production equipment.

SCHEDULE: 1 vyear

BUDGET: $100,000

PRIORITY:



0il and Gas
1-4 SURFACE SUPPORTED SUB-SURFACE DRILLING SYSTEM
OBJECTIVE: To design and develop a bottom oriented deep water OCS drilling
system supported from the ocean surface as an initial step to fully sub-

merged operations,

PLAN OF ACTION: The sequence of steps would include:

1. Review pribr studies and/or buy from industry, as appropriate. In
particular, Japanese 0CS system design should be reviewed.

2. Sponsor development and demonstration of such a system including an
automated, or largely automated, drilling system.

3. Participate in at-sea tests with the system and disseminate data to
petroleum industry.

L. Facilitate financial encouragements to industry with MarAd.
END PRODUCT: A design for a workable undersea drilling system which could
possibly meet Gulf of Alaska concerns of CEQ and permit offshore opera-

tions in this region.

BENEFIT: Federal sponsorship of effort with ""front end money' accelerates
development and demonstration of advanced system.

SCHEDULE: 10 years
BUDGET: $5 million

PRIORITY:



0i) and Gas

1-5 SURFACE INDEPENDENT SUBSEA COMPLETION AND
PRODUCTION SYSTEM

OBJECTIVE: To design and develop a bottom oriented deep water 0CS well

completion and petroleum production system. The system is completely

depioyed, operated, and supported submerged by a nuclear powered sub-
marine platform system as the ultimate form of OCS production capability,

PLAN OF ACTION: The sequence of steps would include:

1. Review prior studies and/or buy from industry, as appropriate.

2, Sponsor development and demonstration of such a system including
a largely automated production facility with a nuclear power source.

3. Participate in at-sea and under ice testing of the system and
disseminate data to the petroleum industry.

L, Facilitate and encourage the use of the system through financial
or other incentives to industry. Coordinate incentives program with
MarAd. ;

END PRODUCT: A design for a fully proven undersea surface independent
production system which fully meets the needs for a minimum-pollution-
potential 0CS production capability.

BENEFIT: Offshore petroleum production without any weather factor per-
mitting most economic design approach for most demanding OCS areas
including the Arctic, under ice.

SCHEDULE: 10 years

BUDGET: $17 million

PRIORITY:



1-5a

0il and Gas

SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEM (NUCLEAR POWER SUPPLY) -

OBJECTIVE: Conceptual engineering design for subsurface PWR/0CS power
supply.

PLAN OF ACTION: The sequence of steps would include:

5.

Define speciffcations appropriate to applications.
Review SOA. |

Scope operational impact of under icg operation.
ldentify modifications to SOA.

Develop conceptual design.

END PRODUCT: Conceptual design for subsurface PWR for OCS applications.

BENEFIT: Fully submerged petroleum operations can be provided with needed
power.

SCHEDULE: Twelve (12) months

BUDGET: $250,000

PRIORITY.:



0il and Gas

1-5b SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEM (VIEWING AND CONTROL)

OBJECTIVE: To expedite and expand the use of low light level, color compen-
sated underwater TV systems and acoustic imaging devices to .assist in

remote control and viewing of bottom operations.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate prior work by industry and governmental agencies with the
objective of advancing state of the art technology.

2. Prepare a plan for federal support of the needed technical develop-
ment and cost reduction technological effort.

3. Participate in joint program with users to support developers of
these hardware systems.

L, Disseminate data on tests of these devices used in actual 0CS
_petroleum operational tasks.

END PRODUCT: Body of data on advanced TV sensor systems and acoustlc
imaging devices for OCS petroleum development activities.

BENEFIT: More reliable and rapid operation of undersea petroleum control
systems.

SCHEDULE: § vyears
BUDGET: $5 million

PRIORITY.:



0il and Gas

1-5¢ SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEM (MANIPULATORS)

OBJECTIVE: To determine the needs for heavy duty remote control manipu-

Tators capable of lifting and positioning equipment, turning valves and
performing other tasks in the undersea petroleum development scenarios.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate existing manipulator designs.

2, Derive designs for a variety of manipulators in close cooperation
with industry.

3. Develop and test pilot models of advanced manipulators.
4, Disseminate data to industry.
END PRODUCT: Body of engineering data on advanced undersea manipulators.
BENEFIT: Improved ability to perform well completion tasks.
SCHEDULE: 5 vyears
BUDGET: $3 million

PRIORITY:



0il and Gas

1-5d SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEMS (WORK DEVICES)

OBJECTIVE: To develop and refine tools to facilitate bottom cbmpletion
and production.

PLAN OF ACTION: Manipulator, transiation tracks, and special tools for
performing oil production system tasks from within vehicles need to
be developed and integrated into submersible deisgn. Manned sub-
mersible provided power tools and devices require development to pro-
vide diver local assistance.

1. Evaluate the specific tasks to be performed.

2. Prepare a plan in conjunction with industry to develop the needed
tools, :

3. Design, build and test tool systems at sea.
L. Disseminate results to the industry as a whole.

END PRODUCT: Body of engineering data on advanced underwater tools for-
submersibles to use and to assist divers in 0CS petroleum operations.

BENEFIT: More rapid completions, interconnections of flow lines control
system checkout, etc.

SCHEDULE: 5 year
BUDGET: S5 million

PRIORITY:




. 0il and Gas

| -Se SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEMS (LEAK DETECTION)

OBJECTIVE: Develop means to measure wellhead leaks, incipient flow line
ailures and alarm for faulty conditions in operating petroleum pro-
duction facilities on the bottom, offshore.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the applicability of acoustic flowmeter and other high
accuracy volumetric flow sensors as custody transfer metering devices.

2. Evaluate range of sensitivity required and possible sensor means
available.

3. Prepare a plan with industry cooperation to develop a leakage
detector system.

k., Design, build and test system at sea.
5. Disseminate results of performance tests to industry as a whole.

END PRODUCT: Body of data on proven equipment for wellhead and deep
water flow line leak detector systems.

BENEFIT: More reliable OCS petroleum operations with lower spill potential.

SCHEDULE: 3 vyears:

BUDGET: $3 million

PRIORITY:



0il and Gas

1-5f SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEMS (PIPE JOINT DESIGN)

OBJECTIVE: To improve the design and to minimize the failures of riser
pipe rotary joints at the bottom of the ocean due to uncontrolled
platform motions in the seaway.

PLAN OF ACTION: The sequence of steps would include:

" 1. Analyze the motions of normal surface floating 0CS petroleum drill-
ing and production platforms to determine the stresses imposed on the
pipe joints between the pipeline along the ocean floor and the riser

pipe.

2. Determine available design means to improve the joint both in con-
struction phase, operational cycling and for maintenance and repair.

3. Perform tradeoff studies of possible vertical motion limiting of
the platform on complete bottom submergence of platform to eliminate
the pipe joint fatigue problem.

END PRODUCT: A proven and demonstrated design for 0CS platform riser
pipe rotary joints.

BENEFIT: Fewer offshore spills from broken joints. Less down time for
repair.

SCHEDULE: 2 years
BUDGET: $100,000

PRIORITY:




0il and Gas

1-5g SURFACE INDEPENDENT COMPLETION AND PRODUCTION
SYSTEMS (MATERIALS R&D)

OBJECTIVE: Perform needed RED program in materials technology to de-
‘termine the best means to inhibit hydrogen embrittlement in offshore

platform structures and pipelines.

PLAN OF ACTION: The sequence of steps would include:

1. Research current failures and modes of failure.
2. Evaluate new materials in lab fatigue tests.
3. Test new materials in at-sea tests.

4. Prepare specifications and codes to be used in materials selection
for specific uses.

END PRODUCT: New specifications for materials application.

BENEFIT: Fewer casualties caused by improper or inadequate materials
used in OCS equipment.

SCHEDULE: 5 years
BUDGET: $750,000

PRIORITY:



0il and Gas

1-6 DEVELOPMENT AND DESIGN OF SYSTEMS TO PRODUCE
O1L FROM SMALL OFFSHORE FiELDS

OBJECTIVE: To effectively éxploit oil resources from smaller type fields
that do not justify capital investment in fixed platforms.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate current development and production methods to determine
potential for economic scaling down.

2. Determine feasibility of using mobile rigs for drilling produc-
tion wells,

3. Evaluate possible use of subsea completions or variations thereof.

L. Investigate economic feasibility in terms of recommended equipment
required, procedures, and available reserves.

5. Recommend further development work.

END PRODUCT: Proposed system of extracting oil from offshore fields
that are currently uneconomical to produce.

BENEFIT: Increase in oil supply.
SCHEDULE: 1 year
BUDGET: $125,000

PRIORITY:
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1-7 SUBMARINE-SUPPORTED, SUB-SURFACE
DRILLING SYSTEM

0BJECTIVE: To develop an oil well drilling system capable of operation
under the Arctic ice pack.

PLAN OF ACTION: The sequence of steps would include:

1. Prepare detailed design of a submarine capable of being mated with
and supporting the surface-supported sub-surface drilling capsule.

2. Develop, build and test prototype system.
END PRODUCT: A proven surface independent ofl well drilling system.

BENEFIT: Ability to drill on the Arctic outer continental shelf free of
the ice pack and extend oil field availability.

SCHEDULE: Develop design and test - 3 years; 1st unit engineering,
construction test and evaluation - 5 years.

BUDGET: Develop design and test - $190 million; )st unit engineering,
construction test and evaluation - $210 million.

PRIORITY:



0il1 and Gas
1-8" SUBMARYNE TUG/RE-SUPPLY VESSEL

OBJECTIVE: To develop the necessary vessel to support a surface in-
dependent oil field development and production system.

PLAN OF ACTION: The sequence of steps would include:

1. Prepare the detailed design of a submarine tug/re-supply vessel.
2. Develop, build and test a prototype vessel.

END PRODUCT: A surface independent, oil field development and production
system.

BENEFIT: Ability to conduct major oil field development and production
free of the sea surface and extend field availability.

SCHEDULE: Dev. Design and Test 2 years
st Unit Engr. Prod., Const. Test L years
and Eval.
BUDGET: Dev. Design and Test $ 45 million
Ist Unit Engr. Prod., Const. Test $130 million
and Eval.

PRIORITY:




. 0il and Gas

1-9 MID-DEPTH, SURFACE-INDEPENDENT, DRILLING SYSTEM

OBJECTIVE: Shallow submerged or under ice drilling operations with
surface independence but without the need for full pressure depth
design of a bottom mounted drilling system.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the advantages of a diver depth system as compared to
bottom oriented drilling systems and surface piercing conventional
drilling systems. ‘
2, Sponsor development of a pilot mode! of such a system.

3. Participate in at-sea and under ice testing of the system and
disseminate data to the industry.

k. Facilitate and encourage the use of the system through financial
or other incentives to industry. Coordinate incentive program with
MarAd. '

END PRODUCT: A design for a fully demonstrated surface independent mid-
depth, bottom anchored, drilling system operatable at diver depths as

‘ opposed to on-the-bottom.

BENEFIT: Alternative design for fully submerged drilling system.

SCHEDULE: 5 years

BUDGET: $2 million

PRIORITY:



0il and Gas

1-10 SURFACE INDEPENDENT SUB-SURFACE DRELLING
SY.STEM ON: THE BOTTOM

OBJECTIVE: To design and develop a bottom oriented deep water OCS drill-
ing system deployed to the operating site and supported on the bottom
by a new design, nuclear powered, submarine platform as the ultimate
form of surface independent exploratory and production drilling.

PLAN OF ACTION: The sequence of steps would include:

1. Review prior studies and/er buy from industry, as appropriate.

2. Sponsor development and demonstration of such a system including
an automated, or largely automated:, drilling system.

3. Participate in at-sea and under ice testing of the system and
disseminate data to the petroleum industry.

k. Facilitate and encourage the use of the system through financial
or other incentives to industry. Coordinate incentives program with
MarAd using existing legislative mandates.
END PRODUCT : A design for a fully proven undersea surface independent '
- drilling system which fully meets the reeds for a minimum-pollution-
potential 0CS drilling capability.

_BENEFIT: Offshore drilling without any weather factor permitting lowest
“day rate costs to be realized in most demanding OCS areas including
-the Arctic, under ice.

SCHEDULE: 10 years

BUDGET: $20 million

PRIORITY:



0il and Gas

1-10a SURFACE INDEPENDENT BOTTOM DRILL
SYSTEM (WARNING SENSORS)

OBJECTIVE: To develop an undersea scanning sensor system to assess the
analog of ''cloud cover'' as seen by the under ice platform operator.

PLAN OF ACTION: The sequence of steps would include:

1. Sensors serve as a perlmeter detection system for surface obstac]es
which may be approaching, including ice and vessels.

2. Examine the possible technical approaches that could be used.

3. Prepare a plan for joint federal and industry development -of the
system.

L, Build, test and evaluate performance under the ice.
5. Disseminate data and findings on the use of the system to industry.

END PRODUCT: = Body of data about undersea obstacle avondance perimeter
detection sensors and performance.

BENEFIT: Fewer accidents caused by damage to undersea platforms due to
ice cover contacts.

'SCHEDULE: 5 years
BUDGET: $1.5 million

PRIORITY:
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1-10b SURFACE INDEPENDENT BOTTOM DRILL
SYSTEMS (MULTIPLE OPERATIONS)

OBJECTIVE: To evaluate means for simultaneous surface independent drill-
ing of two exploratory wells to permit imporved control of the drilling
operation and to permit accelerated exploratory drilling and step out
drilling for field delineation.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate on land techniques and determine best means to apply
approach offshore.

2. Develop a plan to build and operate prototype systems in a co-
operative program with industry.

3. Test and evaluate equipment.
L, Disseminate results to industry.

END PRODUCT: Body of data on practical undersea systems to permit simul-
taneous drilling of multiple wells.

.BENEFIT: Faster field delineation, safer operations, lower cost of opera- .
tion per foot of hales drilled.

SCHEDULE: 10 years
BUDGET: $4O million

PRIORITY:
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1-11 MID-DEPTH, SURFACE-INDEPENDENT, PRODUCTION SYSTEM
OBJECTIVE: To develop a shallow submerged or- uhder ice production opera-
tions with surface independence but without the need for full pressure

depth design of a bottom mounted production system.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the advantages of having a diver depth system as compared
to bottom oriented drilling systems and surface piercing conventlonal
production platform systems.

2. Sponsor development of a pilot model of such a system.

3. Participate in at-sea and under ice testing of the system and
disseminate results of tests to industry.

L, Facilitate and encourage the use of the system through financial
or other incentives to industry. Coordinate incentive program with
MarAd.

END PRODUCT: A design for a fully demonstrated surface independent bottom
anchored mid-depth system for operation at diver depths.

BENEFIT: Alternate design for fully submerged production system.
SCHEDULE: 5 years
BUDGET: $5 million

PRIORITY:



0il and Gas

1-11a MID-DEPTH, SURFACE FREE, PRODUCTION
SYSTEM (NUCLEAR PWR)

QBJECTIVE: Provide conceptual design for surface accessible PWR power
supply.

PLAN OF ACTION: The sequence of steps would include:

1. .Determine specifications.
2. Define state-of-the-art of appropriate nuclear power supplies,

3. ldentify modifications (redesign) of current nuclear power supplies
necessary for OCS applications.

L, Develop conceptual design.

END PRODUCT: Achievable characteristics for the state-of-the-art of PWR
or 0CS applications. o

BENEFIT: Nuclear power supplies for 0CS development.
SCHEDULE: Twelve (12) months.
BUDGET: $150,000 to $400,000

PRIORITY:
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1-12 SURFACE INDEPENDENT NATURAL GAS AND NGL SEPARATION SYSTEM
OBJECTIVE: To develop a surface independent capability to process the
associated natural gas and light liquid fractions into a form that is

transportable from an undersea petroleum production facility.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the feasibility of an undersea methanol or '"Methyl Fuel"
phase change plant.

2. Evaluate the design of surface independent separation of unwanted
associated chemicals such as H2S, salt water, etc. under at-depth
operating pressures down to 3,000 ft. depth. If unfeasible at these
depths, determine maximum practical depth for a mid depth facility.

3. Participate in design and production fo a demonstration pilot
plant and disseminate data to industry.

END PRODUCT: Proven design for a surface independent means for handllng
all aspects of undersea petroleum production.

BENEFIT: 10 years
BUDGET: $7 million

PRIORITY:
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1-13 SURFACE INDEPENDENT WELL WORKOVER SYSTEM
OBJECTIVE: Surface independence of the well workover function to permit
fully submerged operation of the entire sequence of petroleum drilling

and production steps.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the functional requirements for the well workover functions
to determine needed characteristics for a fully submerged system.

2. Sponsor design and development of a fully submerged system approach.

3. Participate in at-sea and under ice testing and demonstration of the
system and disseminate results to industry.

4. Facilitate the use of the system through financial and other incen-
tives. Coordinate incentives program with MarAd.

END PRODUCT: A design for a fully proven surface independent well workover
system.

BENEFIT: Improved access to more 0OCS petroleum in difficult operating
regions.

SCHEDULE: 10 years
BUDGET: $! million per year

PRIORITY:
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1-14 SURFACE [INDEPENDENT LOGISTIC SUPPORT FOR UNDERSEA
. PETROLEUM PRODUCTION FACILITIES

OBJECTIVE: To bring into being the necessary undersea and under ice 0CS
petroleum development support systems. The offshore workboat and resupply
boat of the present has an undersea analog, the logistic and support
submarine.

PLAN OF ACTION: The sequence of steps would include:

1. Review prior studies and/or buy from industry as appropriate.

2. Sponsor development and demonstration of such a system. This
program is a rough analog of the 10 year program of support to Arctic
Air Cushion Vehicle (ACV) sponsored by the Advanced Research Projects
Agency (ARPA)of DOD.

3. Participate in at-sea and under ice testing of the system and
disseminate results to industry.

L. Facilitate and encourage use of the system through incentives to
industry. Coordinate financial incentives with MarAd.

5. Examine collateral uses such as search and rescue with USCG.

END PRODUCT: A design for a fully demonstrated undersea, surface independent
logistic support submarine system.

BENEFIT: Accelerated access to 0CS petroleum resources in difficult
operating areas.

SCHEDULE: - 10 years
BUDGET: $50 million

PRIORITY:
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Improving Existing Technology

1-15
S1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26

Ocean Test Structure

Research Requirements for Gravity Structure

Nuclear Power Sources

Retractable Drill Bit

Improved Weight Handling Methods

Development of New Riser Techniques for Use in Drilling Deepwater Wells
Wave Forces on Randomly Oriented Tubes and Other Standard Shapes

Fatigue Analysis for Tubular Joints

Limits for Dropping Deadweight Anchors from the Surface

Improved Real Time Drill Bit Telemetry

Improved Stability for Semi-Submersibles .
Investigation and Analysis of Cases of Failure of Mobile and Fixed
0ffshore Equipment

Investigation and Development of Alternate Methods of Connectlng Pipes
and Structural Shapes other than by Welding

Development of Improved Equipment and Techniques for Reentry of Deepwater
Wells

Development of Improved Systems for Blowout Prevention in Drilling
Deepwater Wells

Development of Improved Methods for Closing in Offshore Well Blowouts
Development of Improved Methods and/or Equipment for Measuring Pipe
Stresses

Development of Improved Fire Protection Systems for Offshore Platforms
Reliability Evaluation of Mooring Lines

ldentification of Column Design Problems

Standard Hull Series for Supply Vessels

Model Test Facilities

Investigation and Development of Cable-Supported Structures for Deepwater
Use. .

Study of Vibration Problems in Offshore Structures and Evaluation of
Methods to Avoid Vibration-Induced Failures

Investigate and Evaluate Pile Driving and Anchoring Systems and

Equipment - Conventional Drop Hammers, Vibrating Hammers, Diesel Hammers
Underwater Hammers, Drilling and Grouting as an Alternate to Driving
Development of Means of Forecasting Ranges of Operations for Certain
Types of Mechanical Equipment Used in Offshore Activities _
Development of Methods and Equipment for Improvement of Diving Performance
and Work Time
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1-15 -OCEAN TEST STRUCTURE
OBJECTIVE: To appraise, verify and calibrate present design force
calculation procedures for space-frame structures and to develop

diagnostic research information upon which to base |mprovements in
design procedures.

PLAN OF ACTION: The sequence of steps would include:

1. Design a small scale (1:3 to 1:6) test structure for installation
in 65 ft. of water in the Gulf of Mexico. -Instrument to measure:

(1) total base shear and overturning moment on structure, (2) spatial
and temporal distribution of hydrodynamic forces, (3) interference
phenomena, (4) forces on members above mean water level, and (6) wave
height, water particles velocity, wind speed and direction, barometric
pressure and temperature.

2. Make direet comparisons between measured and predicted forces.
END PRODUCT: Correlation between design methods and test data.
BENEFIT: 2 years
BUDGET: $3 million

PRIORITY:
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1-16 RESEARCH REQUIREMENTS FOR GRAVITY STRUCTURE

OBJECTIVE: To outline a research program to improve foundation design
technology (Ref: OTC Paper 2371, 1975).

PLAN OF ACTION: Gravity structures have certain advantages over pile-
supported structures in that they are easier to place and more readily
recoverable. |t cannot presently be realized because of a confidence
gap between pile supported platforms and gravity structures. Foundation
research may prove that gravity structures can be acceptable where they
are now considered questionable. It is proposed to establish a team of
researchers and operators to define what research is required to close
this gap, specifically including: offshore sampling techniques, in
situ soil testing, soil properties under cyclic loads coupled with their
application in finite element analyses, centifuge models and field
instrumentation for monitering foundation movements, and induced pore
water pressures and soil stresses.

END PRODUCT: A comprehensive research plan for increasing confidence in
the use of gravity structures.

BENEFIT: To improve the quality and capabiltity of offshore gravity structures.
SCHEDULE: 1/2 year
BUDGET: $50,000.

PRIORITY:
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1-17 NUCLEAR POWER SOURCES

OBJECTIVE:

To develop commercial marine power sources for submerged oil

drilling and production, and submarine oil transportation system.

PLAN OF ACTION:

The sequence of steps would include:

1. Develop suitable ''family'' of commercial marine nuclear power systems
in the range of 6,000 to 60,000 HP for submerged oil production and

transport systems.

2. Design one or more prototype systems, based if appropriate on
naval reactor technology, but modified for maximum economy of operation.

3. Develop, build and test prototype system, or systems.

END PRODUCT:

Tested, proven and certified design(s) of commercial marine

nuclear power system{s), in power range(s), suitable for a variety of

off-shore applications.

BENEFIT: Ability to conduct major oil production free of sea surface.

SCHEDULE: Dev. Design & Test 3 years
Ist Unit Engr., Const. Test 5 years
& Eval. '
BUDGET: Dev. Des. & Test $20 Million
Ist Unit Engr., Const., $30 Million

Test & Eval.

PRIORITY:

For 1 size at
small end of spectrum
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1-18 RETRACTABLE DRILL BIT
OBJECTIVE: Stimulate the Oil and Gas ‘industry by improving its productivity.

PLAN OF ACTION: With the costs of on site drill operations exceeding
$60,000 daily and increasing as drill sites move into deeper and rougher
areas, the necessity for reducing drilling times becomes paramount. A
present time consuming operation is the need to overhaul the entire drill
string in order to change or clean drill bits. The impact of a success-
ful technique for bit retrieval without the need for tripping the drill
string would materially reduce drilling times and improve productivity.

1. Review past industry efforts to produce a retractable bit and problems
associated therewith. Analyze these efforts in the light of present
operational drilling procedures.

2. Determine what technology is needed to overcome indicated shortcomings
revealed by the analysis. Explore the possibility of new approaches to

the bit replacement procedure.

3. Develop a program of funding, scheduling and probability of success
which will provide the necessary basic technical capability for competitive
industrial development of a retractable drill bit or alternate technique.

END PRODUCT: Technology planning base for commercial development of a
retractable drill bit.

BENEFIT: Stimulate commercial ocean development and impact energy crisis
solution.

SCHEDULE: 1 vyear
BUDGET: $50,000

PRIORITY:
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1-19 IMPROVED WEIGHT HANDLING'METHODS
OBJECTIVE: To stimulate the 0il and Gas industry by improving its productivity.

PLAN OF ACTION: A considerable portion of exploratory and production drilling
activity is devoted to the repeated handling of heavy materials such as
drill pipe, casing, and blow out preventers. The techniques used often
involve time consuming apparatus such as stiff leg derricks and slow speed
hoists and provide for weight movements over routes which are relatively
fixed. The application of modern weight handling techniques to rig
operations offers a potential for speeding the drilling operation and
reducing the costly on site times of the rigs.

1. Analyze the requirements for weight handling operations associated
with the various phases of rig drilling activity. Volumes, weights,
frequencies, routes, distances and other such paremeters involved in the
operations should be examined for commonality with the objective of de-
fining a basic weight handling scenario. *

2. Design a replacément system employing modern techniques such as
conveyer systems, articulated cranes, magnetic hoists and computerized
.control.

3. Perform a life cycle cost/benefit analysis of the replacement design
considering both current and projected dfilling. location and depth
requirements and compare with similar analysis of existing weight
handling techniques.

END PRODUCT: An analyzed data base upon which to make judgements with regard
to the feasibility of proceeding with prototype/production installations
and tests. '

BENEFIT: A potentially faster and safer offshore drilling capability.

SCHEDULE: 1 year

. BUDGET: $300,000

 PRIORITY:
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1-20 DEVELOPMENT OF NEW RISER TECHNIQUES FOR USE
) IN DRILLING DEEPWATER WELLS

OBJECTIVE: To develop a dependable deepwater drilling riser system.

PLAN OF ACTION: The sequence of steps would include:

1. Survey of current riser sizes, diameters, and materials used.

2, Determine extent and effect of environmental forces - wave, current,
etc. - acting on riser.

3. Determine range of forces acting on riser due to self-weight (including
subs, etc.); torsion and dynamic forces due to drilling in different rock
formations; and pressures exerted due to drilling fluid.

L, Investigate. feasibility of adding buoyancy chambers to relieve stresses.

5. Compile most advantageous systems based on material quality, riser
diameter, addition of buoyancy, positioning of drill rigs. etc.

END PRODUCT: Development of more reliable and efficient riser for deepwater
drilling. '

BENEFIT: Increased efficiency of deepwater drilling operations.
SCHEDULE: 3 years
BUDGET: $250,000

PRIORITY:
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1-21 WAVE FORCES ON RANDOMLY ORIENTED TUBES
AND OTHER STANDARD SHAPES

OBJECTIVE: To develop a general form of wave forces on arbitrarily-oriented
tubes, as well as other standard shapes such as rectangular, and elliptical
cross section structures.

PLAN OF ACTION: Engineers from the Chicago Bridge and lron Company have pre~
pared a general form of wave forces on an arbitrarily-oriented tube. Some
laboratory work has been carried out. (Reference: OTC Paper 21, 1975).

1. Document applicable existing research on wave forces.

2. Plan and conduct test work to establish the validity of mathematical
formulation.

3. Develop more extensive data for C, (inertia coefficient) and C_. (drag
coefficient) for various tube orientations and other standard shapes.

END PRODUCT: A design technique for predicting wave forces on various stand-
ard shapes. A manual with information relating wave forces and tubular,
. rectangular and elliptical shapes.

BENEFIT: Better knowledge of environmental forces will result in safer struc-
tures at minimum cost.

SCHEDULE: 2 years
BUDGET: $180,000

PRIORITY:
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1-22 ‘ FATIGUE ANALYSIS FOR TUBULAR JOINTS

OBJECTIVE: To develop and verify a technique for prediction of fatique
failure of tubular joints found in offshore structures.

PLAN OF ACTION: (Ref: OTC Paper 2208)

The design of tubular intersections has been substantially advanced by
modern methods of structural analysis, finite element. However, the
fatigue analysis methods for tubular joint intersection are still under
development. . Industry sponsored research was aimed at this problem but
test agreement was more qualitative than quantitative,

In cooperation with sponsoring industry participants, review research
progress theories and conclusions to date. Design and conduct additional
experimental testing to verify the applicability of fracture mechanics
predictions to prediction of crack growth. Develop design procedures.
END PRODUCT: Fatique design procedures for tubular joints.
BENEFIT: Rationally designed tubular joints to minimize fatique failure.
SCHEDULE: 2 years
BUDGET: $250,000

PRIORITY:
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1-23  LIMITS FOR DROPPING DEADWEIGHT ANCHORS FROM THE SURFACE

0BJECTIVES: To determine whether normal methods for dropping deadweight
anchors are safe with heavier weights.

PLAN OF ACTION: Deadweight anchors are dropped from platforms with reasonable
accuracy by stringing them out on neutrally buoyant lines and letting them
freefall with line tension automatically maintained. As the with line
tension automatically maintained. As the anchorweight is increased the
effect of shock and possibility of line breakage becomes more severe.

Plan and conduct an analytic study and/or test program to determine practical
limits to this method of placing deadweight anchors. Consider combinations
of anchorweight and line strength, and bottom characteristics if necessary.
Specify alternate methods for placing heavier weights and effect on
deployment cost.

END PRODUCT: Anchor placing design information

BENEFITS: Better knowledge of anchor/line behavior for safer anchoring

SCHEDULE: 2 years (Study Only)

. BUDGET: $100,000

PRIORITY:
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1-24 IMPROVED REAL T!IME DRILL BIT .TELEMETRY

OBJECTIVE: To improve deep hole telemetry techniques in order that real
time data may be reliably obtained from the drill bit end of the string.
Current techniques are marginally satisfactory to-depths of only about
12,000 feet and at great expense in time to obtain the data. Experiments
in acoustic data transmission through the ground/water path as well as
through the string or casing itself have proven unsuccessful as have
attempts to modulate the drilling mud flow.

PLAN OF ACTION: A systematic and imaginative review of past efforts and the
current relevant physical sciences may suggest untried approaches which
could prove successful. One such technique would be to modulate the
torque on the drill string from the bit énd and demodulate the driving
torque to recover the data sensed down hole.

The sequence -of actions will be to review past efforts and to envnsnon
new techniques which may prove worthy of pursunt :

END PRODUCT: One or more reasonable alternatives to current practices of
down hole data retrieval may be discovered. Worthy candidates would then
become eligible for R § D funding for their development.

BENEFIT: The possible benefits could be the evolution of new and better
techniques that come to light due to the efforts of a team less constrained
by current and past practices, and therefore less reluctant to broach
different solutions.

SCHEDULE This project should permit discovery of any promising technique;
within two years and could be followed in two more years by prototype
demonstratlons

BUDGET: First 2 years Research and trial designs $220,000
Second 2 years Prototype development & tests 600,000
$820,000

PRIORITY:
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1-25 IMPROVED STABILITY FOR SEMI-SUBMERSIBLES

OBJECTIVE: To increase the stability in heave and pitch motion of the

present and future generations of semi-submersibles through the expedient
of adding virtual mass whose presence is felt only during upward excursions
of the semi.

PLAN OF ACTION: A device, the Sea Ratchet, has been tested in |/84th model

scale in scaled, random and regular waves wherein reduction of sea-induced
heave by a factor of 2.7 and pitch by a factor of 6 were demonstrated.
Because of time and funding limitations, only one configuration was tested,
wherein the Sea Ratchet was suspended a scaled depth of 100 meters beneath
the surface,

Theoretical analyses are required to permit quantification of results to

be expected from expanded model tests as well as to permit extrapolation

to larger scale performance. The sequence of actions is theory development,
expanded 1/84th scale model tests, design, construction and at-sea test

of prototype. '

END PRODUCT: The end product is a prototype Sea Ratchet which may be scaled

. appropriately to any semi-submersible deployed in heavy weather areas of
operation.

BENEFIT: The reductions of sea-induced platform motions will result in

substantially fewer down time days whose costs, per platform, often exceed

$10 million per year in the North Sea. Intangible benefits may include
a reduction of pollution attributable to platform motions as well as
increased habitability.

SCHEDULE AND BUDGET: Project elements and their cost over a 4 1/2 year
period are suggested as follows:

First Year Continued 1/84 scale model tests - 45,000

Design 1/4 scale model for sea tests 90,000
Second Year Construct 1/4 scale model 800,000
Third Year Complete 1/h4 scale model and begin sea 850,000

test ’

*Fourth Year Design full scale Sea Ratchet 100,000

Design prototype construction :

*Fifth Year Complete construction and conduct sea 3,000,000
tests
$6,785,000

*Phases to be cost shared with industry.

PRIORITY:
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1-26 INVESTIGATION AND ANALYSIS OF CASES OF FAILURE OF MOBILE
AND FIXED OFFSHORE EQUIPMENT

OBJECTIVE: To determine causes of failure as a means of preventlng furture
failures (analogy with airplane accidents)

PLAN OF ACTION: The sequence of steps would include:

1. Record known historical cases of failure of mobile and fixed offshore
equipment.

2. Determine and categorize failure modes, e.g. structural, mechanical,
corrosion, foundation, etc.

3. Evaluate influence of accompanying factors including a) weather,
wind , waves, currents, electrical storms, etc. b) construction plant
misuse or plant inadequacy c) castrophes such as fire, hurricane,
earthquakes, etc. d) impact of passing vessels e) design inadequacy.
L. Analyze cases of failure and determine if avoidable.

END PRODUCT: Report and analysis of failures of offshore equipment.

BENEFIT: Prevention of reoccurrence of failures.

SCHEDULE: 1 year

BUDGET: $75,000

PRIORITY:
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1-27 INVESTIGATION AND DEVELOPMENT OF ALTERNATE METHODS OF
CONNECTING PIPES AND STRUCTURAL SHAPES
OTHER THAN BY WELDING

OBJECTIVE: The sequence.of steps would include:

1. Inventory of U.S. and foreign patented and unpatented methods and
practices of joining pipe and structural sections other than by welding
including such techniques as cementing, flanged connections, screwed
connections, etc. '

2. Evaluate connections based on pressure rating, dependability of each
connection, skills necessary, tolerances, life expectancy.

3. Recommend systems for further development.

L. Initiate R & D project including prototype testing under actual field
conditions. ' .

END PROJECT: Development of useable hardware for non-weld pipe and structure
joining. ‘

BENEFIT: Providing an alternate and potentially more reliable and less costly
. joining method in offshore construction projects.

SCHEDULE: 3 years’
BUDGET: $500,000

PRIORITY:
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1-28 DEVELOPMENT OF 1MPROVED?EQULRMENT AND TECHNIQUES FOR
REENTRY OF DEEPWATER WELLS

OBJECTIVE:. To reduce time loss in re-entering previously drilled wells.

PLAN OF ACTION: The sequence of steps would include.‘

1. Survey and evaluate existing and proposed methods.

2. Study hardware now in use including templates and guides in sea
floor.

3. Investigate use of cables and buoys to move and re-enter holes,
remote control submarine systems, magnetic radio and sonic "pinger"
units, recall buoys, a sub-bottom profiling and sidescan television.
L. Investigate current '"fishing" tool technology.

5. Coordinate and integrate findings from above studies and recommend
adoption of most reliable system and proposals for further development

work.,

END PRODUCT: Implementation of more reliable systems for deepwater well
re-entry. '

BENEFIT: More efficient drilling procedures on deepwater wells,
SCHEDULE: 2 years
BUDGET:  $100,000

- PRIORITY:
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1-29 DEVELOPMENT OF IMPROVED SYSTEMS FOR BLOWOUT PREVENTION IN
DRILLING DEEPWATER WELLS

OBJECTIVE: To increase personnel safety, reduce environmental hazards
- and promote drilling efficiency.

PLAN OF ACTION: The sequence of steps would include:

1. Inventory and evaluate all BOP systems currently in use in terms of
causes and performance

2. Determine efficiency, effectiveness and reliability of muds, cements,
and other down-hole chemicals under high pressure and temperature to

aid in blowout prevention

3. Investigate efficiency and usefulness of down-hole logging instrumen-
tation to provide early warning of blowouts

4. Investigate proposed development of maintenance-free BOP package
using latest technology and equipment ’

5. Initiate development program

_ . END PRODUCT: More effective blowout prevention system
BENEFIT: 3 years |

BUDGET: $250,000

PRIORITY:
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1-30 DEVELOPMENT OF IMPROVED METHODS FOR CLOSING
' IN OFFSHORE WELL BLOWOUTS

OBJECTIVE: To shut blowouts as soon as possible after occurrence.

PLAN OF ACTION: The sequence of steps would include:

1. Investigate historical incidents of blowouts, onshore and offshore;
inventory the methods used to shut in wells; and evaluate the effectuve-
ness of each for offshore adaptation.

2. Determine type of mobvle rig most suitable for drilling deflect»on

hole.
3. Investigate use of telemetry as remote control on blowout preventers.
L4, Investigate and evaluate use of muds, cements, chemicals, etc. for

closing in well blowouts.

5. Recommend most feasible procedures and indicate areas where further
R & D efforts would be desirable.

END PRODUCT: Compendium of methods to close _in foshore well blowouts. O
BENEFIT: Improved protection of life and property.

SCHEDULE: 3 years

BUDGET: $250,000

PRIORITY:
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1-31 DEVELOPMENT OF IMPROVED METHODS AND/OR EQUIPMENT
FOR MEASURING PIPE STRESSES

OBJECTIVE: To control and minimize stresses in installing and operating
pipelines. ' ‘

PLAN OF ACTION: The sequence of steps would include:

1. Investigate presently used methods and apparatus used in measurihg
pipe stresses, e.g. strain gauges, etc.

2. Contact engineering departments of universities, testing companies
and groups, pipeline designers and contractors, oil companies, pipe
manufacturers and fabricators, etc. to evaluate proposed methods of

measurement.

3. Evaluate all proposals and make recommendations for prototype R & D
work on most feasible approaches. '

4, Set up .program and monitor results. f
4 END PRODUCT: MNew improved technique or apparatus for measuring pipe stressing.
‘ BENEFIT: Better control of pipelaying and pipeline operations.

SCHEDULE: 1 vyear

BUDGET: $100,000

PRIORITY:
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1-32 DEVELOPMENT OF IMPROVED FIRE PROTECTION SYSTEMS
FOR OFFSHORE PLATFORMS

OBJECTIVE: The sequence of steps would include:

1. Study of historic record of fires in offshore structures, causes
and response-effectiveness.

2. lInvestigation of present fire prevention and control systems including
study of fire monitoring services, detection instrumentation, extinguishing
apparatus, structural controls for isolation of fire use of non-flammable
materials, personnel response procedures, personal equipment, storage.

3. Study of transferring specific applicable onshore technology to off-
shore structures.

4. Classification of fire hazards in offshore structures and design
criteria used in construction to minimize same.

5. Recommendations for new materials, equipment, apparatus, systems,
design concepts, etc. to prevent and control fires.

6. Preparation of comprehensive handbook relating to most current fire
prevention and control to be used by design engineers, contractors,
operating personnel, and assigned fire-fighting personnel.

7. Recommendations for proposed testing programs.

END PRODUCT: Report on fire protection incorporating most current knowiedge
and recommendations for new approaches.

BENEF!IT: Improved personnel safety.
SCHEDULE: 1 year
BUDGET: $150,000

PRIORITY:
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1-33 RELIJABILITY EVALUATION OF MOORING LINES

OBJECTIVE: To determine tradeoffs between the cost of redundance in mooring
lines and platform safety. :

PLAN OF ACTION: Current practice for mooring platforms by anchor involves
the use of approximately twelve mooring lines which fail at predictable
intervals. Design and conduct analytic and material studies to determine
the operational and cost tradeoffs in reducing the number of mooring
lines and improving material/construction criteria to maintain at least
an equal degree of system reliability.

END_PRODUCT: - Mooring system tradeoffs.

BENEFIT: Possible cost and operational economics by simplifying the anchor
mooring system.

SCHEDULE: 1 year
BUDGET: $100,000

PRIORITY:
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1-34 IDENTIFICATION OF COLUMN DESIGN PROBLEMS ‘ !

OBJECTIVE: To solve the practical problems of column desigh for offshore
construction and design.

PLAN OF ACTION: (Reference: The State-of-the-Art of Metal Column Design,
0TC Paper 2203) '

", the state of column research capabilities is such that no theoretical

experimental or computational obstacles should prevent the solution of
just about any desired problem in the field of metal compression element
instability. While many problems of practical significance have been
solved, many more yet need be solved before the designers of all types of
metal structures have all the necéssary tools to design their structures
with confidence safely and economically ... The practitioners and the
researchers need to come together, identify the problems needing solution
and find financial means to solvée them. This latter point is vital,
because the sophisticated experimental and computational work is very
expensive. Thus identification, planning, financing and research go

hand in hand ... (Also to be included is) simplification into design
formulas, charts or design aids, and the testing of the new procedures

in the design office." ' ‘

END PRODUCT: Column design formulas, charts and design aids.

BENEFIT: Rationally designed metal columns for safer, less expensive
structures.

SCHEDULE: 1/4 year (planning effort only)
BUDGET: $15,000

PRIORITY:
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1-35 - STANDARD HULL SERIES FOR SUPPLY VESSELS
OBJECTIVE: To develop a family of hull forms for offshofe supply vessels.

PLAN OF ACTION: There are a great number of small supply vessels servic-
ing U.S. offshore platforms. Most of these vessels are designed by
small naval architects or shipyards with very little good design data.
In general, little tank testing is being done. Because motions are
critical in approaching a platform, this project is proposed.

1. Determine a basic family of hull forms both with and without chine.

2. Plan and conduct a model test program covering normal parameter
values. Testing is to include resistance, motion and maneuvering.

3. Prepare design charts or tables including some comparison of chined
and non-chined vessels.

END PRODUCT: Supply vessel standard series.

BENEFIT: Safer and better performing vessels particularly in approaching
platforms. Increased productivity.

SCHEDULE: 3 years
BUDGET: $350,000

PRIORITY :
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1-36  MODEL TEST FACILITIES

OBJECTIVE: Develop model test facilities for large offshore vehicles and
structures that are capable of scaling models of deep ocean structures
‘under environmental conditions simulating the soil/water interface, the
water column (current profiles), and the air/sea interface. The facili-
ties should be capable of model testing structures to a minimum of
i3,000 feet (scaled), and be capable of scaling waves up to 100 feet.

Current industrial, academic and government tow and model basin test
facilities are limited to surface testing for Timited scale sizes and
wave heights. Larger scale model test (such as for semisubmersible
drill rigs) must be tested overseas. No adequate facility exists for
deep water structures and significant wave heights to which offshore
structures are subjected. Model test data under deep ocean simulated
conditions will represent a significant cost savings in the development
of offshore work vehicles and structures.

PLAN OF ACTION: The sequence of steps would include:

}. Study and identify test facility requirements.
2. Develop plans for facility and test equipment.
3. Construct facility.

END PRODUCT: A test. facility and equipment capability for deep ocean
systems similar to that developed and.cohstructed by NASA for the
. space program. v

SCHEDULE: Study and plan, 1 year; facility construction, & years.

BUDGET: Study and plan, estimated $500,000; facility construction,
estimated $100 million.

PRIORITY: .
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1-37 INVESTIGATION AND DEVELOPMENT OF CABLE-SUPPORTED
STRUCTURES FOR DEEPWATER USE

OBJECTIVE: To evaluate the problems and pdssibilities of using. cable-
supported structures for underwater portions of offshore structures.

PLAN OF ACTION: The sequence of steps would include:

. Investigate three-dimensional cable structures immersed in a movnng
fluid and subject to static and dynamic loads.

2. Evaluate the different methods of analysis of such structures.

3. Study examples of cable-supported structures presently in use in
offshore industry.

4, Discuss methods of construction of cable structures in deepwater.

5. Recommend future applications of cable structures in the deepwater
environment.

END PRODUCT: An understanding of cable-supported underwater structures
and their application to the offshore platform construction. ‘

BENEFIT: An indication of the potential applications of future use of
cable-supported structures and their use in offshore construction.

SCHEDULE: 1 vyear
BUDGET: $150,000

PRYORITY :
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1-38 STUDY OF VIBRATION PROBLEMS IN OFFSHORE STRUCTURES AND
EVALUATION OF METHODS TO AVOID
VIBRATION-INDUCED FAILURES

OBJECTIVE: To evaluate vibration problems in offshore structures caused
by equipment and environmental forces and discuss methods to prevent

structures problems and failure.

PLAN OF ACTION: The sequenge of steps would include:

1. Investigate pressure pulsatlon as a cause of structural v:bratlon
in offshore platforms and structures.

2. Investigate environmental forces and other factors that can cause
vibrations on platforms.

3. Evaluate various damping methods and computer analysis together with
proper layout to avoid problems of fatigue and failure.

4. Implement field tests to evaluate these methods of analysis and design.

END PRODUCT: An increased understanding of vibration motions on offshore
platforms and methods used to mitigate structural fatigue and failure.

BENEFIT: Additional engineering knowledge of the problems and potential
solutions of vibration associated with offshore platforms caused by
environmental forces and equipment pressure pulsations to provide im-

_proved design characteristics.

SCHEDULE: 3 years

BUDGET: $300,000

PRIORITY :
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1-39 INVESTIGATE AND EVALUATE PILE DRIVING AND ANCHOR{ING
: SYSTEMS AND EQUUPMENT ~. CONVENTIONAL DROP HAMMERS,
VIBRATING HAMMERS, DIESEL HAMMERS, UNDERWATER
HAMMERS, DRILLING AND GROUTING AS AN
~ ALTERNATE TO DRIVING

OBJECTIVE: To survey modern equipment and methods in driving large
diameter piles for offshore platforms and structures.

PLAN OF ACTION: The sequence of steps would include:

1. Survey of design methods for large diameter offshore platform
piles. '

2. Survey of equipment and methods used to install large diameter
offshore platform piles.

3. Survey of new equipment to be used for offshore platforms in
deeper waters.

L. Recommend most cost-effective methods and systems by type of
offshore construction activity.

END PRODUCT: Criteria of suitable methods used for designing and con-
structing large diameter pile foundations for offshore structures.

BENEFIT: Increased kndwledge of modern large diameter pile foundation
design and construction particularly as they relate to applications
for offshore platforms.

SCHEDULE: 1 year

BUDGET: $75,000

PRIORITY:
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1-40 DEVELOPMENT OF MEANS OF FORECASTING RANGES OF
' OPERATIONS FOR CERTAIN TYPES OF MECHANICAL
EQUIPMENT USED IN OFFSHORE ACTIVITIES
i ‘
OBJECTIVE: Optimize means to estimate costly equipment downtime due to
weather, unsuitable usage and other limitatiohs.

PLAN OF ACTION: The sequence of steps would include:

1. InVentory and classify vessels ih use and operations carried out
by them.

2. Forecast of operations requirements for offshore industries for
immediate and foreseeable future.

3. Inventory latest generation equipment under construction and being
planned.

4. Integrate vessel capabilities and industry requirements, and
categorize by weather environment, geographic location, logistics,
specialized equipment capacity, backup servicés, universal equipment
application, and other pertinent parameters,

END PRODUCT: Inventory of equipment types and ranges of capabilities
under escalating environmental conditions and other factors.

BENEFIT: To provide a more meaningful rational selection of offshore
mechanical equipment.

SCHEDULE: 2 vyears
BUDGET: $150,000

PRIORITY:
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1-41 DEVELOPMENT OF METHODS AND EQUIPMENT.FOR IMPROVEMENT
OF DIVING PERFORMANCE AND WORK TIME

OBJECTIVE: To increase efficiency of diving operations.

PLAN OF ACTION: The sequence of steps would ihclude:

1. Investigate breathing mlxtures diving/working at all depths which
will allow cessation of d|v1ng without time-consuming decompression
steps.

2, Investigate all other medfca]/environmenta] factors limiting diving
operations.

3. Investigate current and proposed development of an all-temperature
work suit, including footwear and head gear, to provide longer work
periods in cold water,

L. Investigate communications and lighting systems, compressors,
decompression equipment, etc.

5. Recommend specific items for further RED.
END PRODUCT: Improved diving equipment and téchniques.
BENEFIT: Lengthening of diving work time and inc?eased.safety.
SCHEDULE: 1 year
BUDGET: $75,000

PRIORITY:
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PIPE LAYING AND PIPE LINES
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Pipe Laying and Pipe Lines

1-42

1-43.

1-44

1-45
1-46
1-47

Deep Water Pipelaying Systems Analysis

Development of Improved Mechanical Connectors and Sealing Materials
and Methods for Submarine Piping Systems

Development of Methods and Materials for Removal of Paraffin from
Submarine Flowlines and Piping Systems

Development of Improved Insulation of Underwater Pipelines

Surface Independent Pipe Lay System

Design of Improved Instrumentation for Underwater Alignment of

Pipelines
&
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1-42 : DEEP WATER PIPELAYING SYSTEMS ANALYSIS

0BJECTIVE: To determine the design limitations inherent in very deep water

pipelaying systems. Within the identified 1imits perfect the design
concept to the ultimate state. Formulate a plan to accelerate submerged
pipelaying systems not subject to these limits.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate technical issues such as platform heave motions producing
dynamic tensile strength limit stresses on pnpellnes during plpelaylng
|n deep, rough waters.

2. Determine what mitigating techniques can be used with surface
platforms, if any.

3., Extend the design limits of over-the-stern pipeline catenary
supporting ''stingers'.

L. Evaluate the use of smaller pipe bundles from multiple pipé‘reel
sections. Pipeline flow losses can be traded off against pipelaying
feasibility,
END PRODUCT: Body of data on limits to surface oriented pipelaying.
BENEFIT: Advanced technology applied to 0CS petroleum development.
SCHEDULE: 1 year
BUDGET: $100,000

PRIORITY:
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1-43 DEVELOPMENT OF IMPROVED MECHANICAL CONNECTORS AND
SEALING MATERIALS AND METHODS FOR SUBMARINE P!{PING
SYSTEMS ’

OBJECTIVE: To facilitate installation, repair, and maintenance of submarine
piping systems.

PLAN OF ACTION: The sequengce of steps would include:

1. [Inventory and describe using drawings and descriptive data the
existing procedures and installation of connecting submarine piping.

2. Investigate all botential means of connecting and sealing pipes,

drillstems, and casings (from onshore drilling, mining, and other

industries) where the technology would be transferable to underwater
- use,

3. Solicit industry input (both national and ‘international) and co-
operation in researching most effective systems.

L. Determine most feasible approaches and arrange and carry out
prototype testing.

END PRODUCT: A more dependable and reliable method of installing mechanical
piping connectors. ‘

BENEFIT: Reduction in costs and time in the installation and repair of
pipe connections.

SCHEDULE: 3 years
BUDGET: $250,000

PRIORITY:



0il and Gas

l-hh DEVELOPMENT OF METHODS'AND MATERIALS FOR REMOVAL OF
PARAFFIN FROM SUBMARINE FLOWLINES AND PIPING. SYSTEMS

OBJECTIVE: To improve product flow.

- PLAN OF ACTION: The sequence of steps would include:

1. Investigate and evaluate effectiveness of all types of current
materials and methods currently used such as '"pigs'" in the form of
spheres, wire brush, polystyrene delayed-action soluble pigs, etc.

2. Evaluate effectiveness of pig launching and receiving stations
and instrumentation systems involved.

3. Determine chemical properties of built-up paraffins and evaluate
rationale for paraffin-dissolving chemicals and their effectiveness.

k., Consider environmental aspects of paraffin disposal.

5. Recommendations of most cost effectiveness and environmentally
effective state-of-the-art and possible improvements.

END PRODUCT: Recommended guidelines for prevention, removal and disposal D '
of paraffin from submarine piping. ’

BENEFIT: lIncreased product flow.
SCHEDULE: 1 year
BUDGET: $60,000

PRIORITY:
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1-45 ‘ ~ DEVELOPMENT OF IMPROVED INSULATION OF
UNDERWATER PIPELINES

OBJECTIVES: To provide better insulation materials and methods for sub-
marine pipelines.

PLAN OF ACTION: The sequence of steps would include:

1. Investigate current and proposed onshore systems of pipeline insula-
tion in terms of materials used, methods of application, insulation
properties, pressure ratings, costs, etc.

2. Develop research project to study feasibility of onshore technology
transfer to offshore environment considering pressure, salt water, con-
struction and installation procedures, life expectancy, etc.

3. Make recommendations based on project findings.:

END PRODUCT: Development of materials and systems for submarine pipeline
insulation.

BENEFIT: Use of more reliable, longer-lasting and cost-effective fnsulat-
ing materials and methods.

SCHEDULE: 1 year
BUDGET: $150,000

PRIORITY:
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1-46 SURFACE INDEPENDENT PIPE LAY SYSTEM
OBJECTIVE: To design and develop a-bottom-contour-following-capable
nuclear submarine pipelaying platform to permit deep ocean and under
ice pipelaying and pipeline maintenance independent of surface

conditions.

PLAN OF ACTION: The sequenée of steps would include:

1. Review prior studies and/or buy from industry, as appropriate.
2. Sponsor development and demonstration of such a system.

3. Participate in at sea and under ice demonstration of the system
in operational pipelaying and pipeline maintenance and disseminate

data to industry.

L. Facilitate and encourage the use of the system through financial
or other incentives to industry in a coordinated program with MarAd.

END PRODUCT: The design of a fully proven undersea surface independent
pipelay and pipeline maintenance submarine system.

BENEFIT: Offshore pipeline construction and maintenance in the worst OCS
weather and ice conditions become routine.

SCHEDULE: 10 years
BUDGET: $70 million

PRIORITY:
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1-47 DESIGN OF IMPROVED INSTRUMENTAION FOR UNDERWATER
ALIGNMENT OF PIPELINES

OBJECTIVE: To speed up the construction and maintenance of submarine pipe-
lines.

PLAN OF ACTION: The sequence of steps would include:

1. Investigate casting systems for aligning underwater pipelines.
2. Study of present-day remote control systems and instrumentation.

3. lInvestigate systems proposed for improving alignment instrumentation
and systems.

4, Determine most feasible approaches and arrange and carry out prototype
testing.

* END PRODUCT: To facilitate efficient and economical construction and
maintenance .of underwater pipelines. ’

SCHEDULE: 2 years
‘ BUDGET: $250,000

PRIORITY:
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Platforms

1-48  Below the Interface Platforms

1-49  Limitations on the Application of Ocean Surface-Piercing Fixed
Drilling Platforms in the 0CS

1-50 Deep Water Platforms, Floating

1-50a Ship Motion Theory Applied to Deep Water Platforms

1-50b Deepwater Platforms Heave Compensation Systems

1-50c Deep Water Platforms Improved Exploratory Downhole Pressure Sensors

1-50d Deep Water Platforms Moors

1-51 Development of Saturated Diving Systems for Servicing of Deepwater
Production Equipment

1-52  Flippable Barge

1-53 Study to Provide Improved Methods for Underwater Inspection of Fixed
O0ffshore Structures

1-54-  Evaluation of Surveying Techniques for Offshore Construction and

Recommendations for Improvement
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1-48 BELOW THE INTERFACE PLATFORMS

OBJECTIVE: To investigate the feasibility of using drilling platforms which
operate just below the air sea interface rather than just above as do
present semi-submersibles. Specially, a submarine shaped structure Is
envisioned which up-ends for drilling but transits in the conventional
submarine orientation. Dynamically controllable in the six degrees of
freedom and presenting a relatively small water plane area, such a
platform has no need for moorings, will exhibit essentially zero wave
induced motions, and will be capable of transit speeds two to three times
that of present semis.

PLAN OF ACTION: Minor analysis is required in order to extrapolate from
the known performance of existing vessels such as FLIP and ALBACORE to
a full scale platform. A design based on drilling technology as well
as submarine technology will flag areas requiring component development.
Possible areas of concern may include the ability of gas turbines as well
as other machinery to operate continuously in either of two orientations,
the allocation of the volume bounded by the pressure and the fairing
‘hulls, and the ability of man to acclimate to a bimodal orientation,
to mention a few.

A recommended sequence of actions is to: perform a trade-off analysis

to determine the worth of such a platform with emphasis on initial cost,
operational costs, heavy weather operation and transit, habitability, and
environmental impact; design, build and test small scale model for
evaluations in a wave making facility; perform data analysis to justify
design go-ahead.

END PRODUCT: The end product of these investigations will be the establish-
ment of worth and feasibility of a below the interface plaform.

BENEFIT: Estimates, based on a very preliminary conceptual design, indicate
the following attributes for such a platform: & reduction in construction
steel by a factor of 1/10th that used in the larger semis today, a
reduction of wave induced motion to essentially zero, a significant
increase in transit speed.

SCHEDULE AND BUDGET:

First year Trade-off analyses $ 120,000
Second year Model design and construction 600,000
Third year Model tests _ 380,000
Fourth year Model test data analysis 200,000

$1,000,000

PRIORITY:
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1-49 LIMITATIONS ON THE APPLICATION OF OCEAN SURFACE-PIERCING
FIXED DRILLING PLATFORMS IN THE OCS

OBJECTIVE: To determine the regions of the 0CS where environmental
conditions such as earthquakes, free floating ice, and tsunamis would

serve to bar the use of fixed drilling platforms.

PLAN OF ACTION: The sequence of steps would include:

1. Evaluate the experience of oil drilling operations in the North Slope.

2. Evaluate equipment design limitations, some of which may be funda-
mental, others of which may be subject of successful redesign.

END PRODUCT: Provide engineering guide lines for appropriate surface
piercing platform design choices as a function of 0CS areas.

BENEFIT: Fewer drilling piatform losses.
SCHEDULE: 1/2 year
BUDGET: $25,000

PRIORITY:
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1-50 DEEP WATER PLATFORMS,'FLOATING

O0BJECTIVE: To identify most promising existing deep water drilling platform
concepts and propose alternate approaches, if indicated.

PLAN OF ACTION: Screen existing designs and performance records of drilling/
production platforms suitable for use in depths of 1,000 ft. or greater
so as to be able to select most versatile, most cost effective, and to
determine areas in which further development is most necessary.

END PRODUCT : Report showing comparative performance. of platforms with
recommendations for R & D effort for specific components.

BENEFIT: Selection of most cost effective platforms for use in U.S. 0OCS
regions and determination of areas for R & D most likely to yield
profitable results. :

SCHEDULE: 1/2 year

BUDGET: $25,000

PRIORITY:
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1-50a SHIP MOTION THEORY APPLIED TO DEEP WATER PLATFORMS

OBJECTIVE: To extend the use of existing ship motion computer programs to
various types of offshore platforms for use in 0CS petroleum development.

PLAN OF ACTION: The sequence of steps would include:
1. Review current computer programs.

2. Derive, or measure on actual platforms at sea the coefficients for
motion modeling.

3. Develop such coefficients for different sea states for different
geographic regions.

L. Factor in effects of mooring with slack or taught moors.
5. Product and disseminate data on computer ana]ysis'results.
END PRODUCT: Body of design data, criteria and procedures.

BENEFIT: Improved and safer naval architectural designs for 0CS petroleum
development platforms. Less expensive platforms.

SCHEDULE: 2 1/2 years
BUDGET: $200,000

PRIORITY:
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1-50b DEEPWATER PLATFORMS HEAVE COMPENSATION SYSTEMS
OBJECTIVE: The sequence of steps would include:
.1. Evaluate ongoing industry program.
2. Formulate plan for joint/government/industry sponsorship of further
equipment design and test to develop operational heave compensation
systems,
3. Disseminate results to industry.

END PRODUCT: Body of data on heave compensation devices and systems.

BENEFIT: Extend drilling operations in outer continental shelf areas subject
to heavy seas.

SCHEDULE: 1/4 year
BUDGET: $15,000

PRIORITY:
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1-50c¢ DEEP WATER PLATFORMS IMPROVED EXPLORATORY DOWNHOLE
PRESSURE SENSORS

OBJECTIVE: To improve the downhole pressure sensor art to permit instantaneous
detection of incipient gas bubbles or '"kicks.!

PLAN OF ACTION: The sequence of steps would include:
1. For surface floating platforms the heave motion masks the small
rate of change of downhole pressure under conditions of a ‘'kick."
Quick blowout preventer control system response is needed upon indication
of a "kick."

2. Evaluate and test downhole, or at least on the ocean floor, incipient
gas bubble detectors with telemetry to the surface platform. »

3. Evaluate the fully submerged drilling concept, with no riser pipe to
the surface and platform heave, as an alternative. Factor the system cost
of kick detection and control into evaluation of alternatives.

END PRODUCT: Devices and procedures to control downhole pressure.

BENEFIT: Fewer 0CS oil 'well blowduts.

SCHEDULE: 1 year

BUDGET $100,000

PRIORITY:
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vl~50d DEEP WATER PLATFORM MOORS :
OBJECTIVE: Develop deep water mooring systems for holding floating platforms.

PLAN OF ACTION: The sequence of steps would include:

1. Examine current state of the art.

2. Prepare plan for government co-sponsorship of needed development
with industry.

3. Build and test equipment.
L. Disseminate results.
END PRODUCT: Design manual for deep water platform moors.

BENEFIT: Capability of using existing platform designs in deeper outer
continental shelf waters. ‘

SCHEDULE: 5 years
BUDGET: $7 million

PRIORITY:



0il and Gas

1-51 DEVELOPMENT OF SATURATED DIVING SYSTEMS FOR SERVICING
OF DEEPWATER PRODUCTION EQUIPMENT

_OBJECTIVE: To extend diving time on sea floor in deep water and to
improve diving environment for more efficient operations.

PLAN OF ACTION: The sequence of steps would include:

1. [Investigate and evaluate all national and international programs
in this field. :

2. Determine medical requirements (both physical and psychological)
for sustained operation in deep water. ’

3. Investigate personal equipment and skills required.

L. Simulate deepwater environment in laboratory to study effects of
deep water on diving personnel. \

5. Integrate above into a development program for design and eventual
construction of prototype system.

END PRODUCT: Improved saturated diving system for deepwater work.
BENEFIT: Extension of diving time and improved working environment.
SCHEDULE: 3 years |

BUDGET: $1 million

PRIORITY:
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1-52 . FLIPPABLE BARGE

OBJECTIVE: Transfer through the air-sea interface of heavy work packages
such as submersibles, diving chambers, subsea work stations and sea
floor instrumentation modules by present methods is severely limited
by sea conditions. This project would permit the transfer of heavy
payloads through the air-sea interface safely and economically in
rough sea conditions.

PLAN OF ACTION: The sequence of steps would include:

1. Establish feasible capability requirements through dicussions with
governmental and industrial activities, and technology state of the
art review.

2. Develop design of versatile, adaptable seagoing platform for pay-
load submergence, operation and recovery, including basic vehicle,
system controls and monitors, and special payload subsystems.

3. Construct and test prototype system in phases, starting with basic
vehicle and its controls, followed by subysystems for handling and
operating special payloads.

., Conduct total system demonstration and evaluation.
5. Prepare specifications for commercial construction.

~ END PRODUCT: A seagoing system for safe and economical transport, sub-
mergence operation and recovery of heavy work packages.

BENEFIT: First, this system would make undersea operations possible in
sea conditons which are presently prohibitive, thus reducing down
time. Second, this system would greatly reduce the hazards and expense
associated with current methods for air-sea interface transfers.

SCHEDULE: First year--system definition, system design and drawings;
second year--construct platform and controls, design special payload
subsystems; third year--conduct sea test, construct, install and test
subsystems; and fourth year--conduct full systems test, and prepare
specifications.

BUDGET: First year-—$350 000; second year--$1,000,000; third year--$600,000;
T fourth year--$300,000; total $2 million.

PRIORITY: L
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1-53 STUDY TO PROVIDE IMPROVED METHODS FOR UNDERWATER
INSPECTION OF FIXED OFFSHORE STRUCTURES

OBJECTIVE: To upgrade systems for underwater inspection,

PLAN OF ACTION: The sequence of steps would include:

1. Investigate current systems and categorize in terms of visual,
diving, instrumentation, remote, or other parameters.

2. Evaluate use of miniature submarines.

3. Detail the type and nature of inspection criteria, e.g. damage to
structural members - percent metal gouged, cracked welds, deflected
members, damaged coatings, excessive organic growth, deteriorated con-
crete, etc.

4, Investigate optimum system for inspection and automatic recording.
5. Evaluate use of television for underwater inspection,

6. Investigate and evaluate lighting systems used underwater.

7. Evaluate potential for providing built-in inspection chambers on
vulnerable parts of offshore structures.

8. Compile report integrating above factors and indicating where
further specific development efforts are required.

END PRODUCT: Compendium of current and projected state-of-the-art of
underwater inspection.

BENEFIT: Improved inspéction procedures.
SCHEDULE: 2 vyears
BUDGET: $150,000

PRIORITY: ’
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1-54 EVALUATION OF SURVEYING TECHNIQUESVFOR OFFSHORE
CONSTRUCTION AND RECOMMENDATIONS FOR IMPROVEMENT

OBJECTIVE: Evaluation of modern survey methods used in offshore locations
‘with emphasis on navigation and positioning by electronic means.

PLAN OF ACTION: The sequence of steps would include:

1. Investigate the state-of-the-art of modern survey methods and their
applicability for offshore industry.

2. Investigate recent advances in navigation and positioning particu-
larly by electronic and satellite means.

3. Investigate the future of global positioning by electronic and
satellite means.

L, Evaluate all methods and recommend field testing program,
5. Implement program and monitor results.

6. Recommend most appropriate techniques and systems and future
required development work.

END PRODUCT: Evaluation and recommendation of suitable methods applicable
to the offshore industry of navigation and positioning by electronic
_means.

BENEFIT: Increased knowlédge of modern surveying techniques as they can
be applied to navigation and positioning of offshore structures far
away from land masses.

SCHEDULE: 1 year

BUDGET: $100,000

PRIORITY:
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Materials, Corrosion and Fouling Control

Development of Improved Procedures, Techniques and Materials for

Corrosion Control of Offshore Platforms and Pipelines
Development of Environmentally Safe and Acceptable Materials and

. Methods for Control of Pier Fouling and Boring Organisms

Develop Rules for Cathodic Corrosion Protection Systems

Long Term Behavior of Materials in the Air Sea Interface
Improved Protective Coatings for Ocean Structures

Investigation of Methods, Materials and Systems for Control of
Marine Parasite and Predator Incursions

Improved Cost/Effectiveness of Metallic Alloys in the Marine
Environment

Evaluation of Computerizing Various Material Testing Techniques
(X~-Ray, Ultra-sonic, etc.) for Use in Offshore Construction
Projects ‘
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1-55 DEVELOPMENT OF IMPROVED PROCEDURES, TECHNIQUES AND MATERIALS
FOR. CORROSION CONTROL OF OFFSHORE PLATFORMS AND PIPELINES

OBJECTIVE: Evaluation of current and futufe techniques and materials for

corrosion control of platforms and piping placed in sea water
environments. ' ,

PLAN OF ACTION: The sequence of steps would include:

1. Discussion of scope of corrosion damage to pipelines, platforms and
production equipment.

2. Evaluation of current methods and procedures of corrosion inspection

of platform and pipelines.
!

3. Investigation of current and proposed mitigation techniques for
corrosion control.

L. . Preparation of comprehensive corrosion control program for use in
future installations.

5. 'Recommendations on new approaches and concepts that should be tested
to control corrosion. ’

END PRODUCT: Improved corrosion control methods and procedures.

BENEFIT: Maintenance cost reductions in preventing and controlling
corrosion at sea. '

SCHEDULE: 5 years
BUDGET: $300,000

PRIORITY:
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1-56 DEVELOPMENT OF ENVIRONMENTALLY SAFE AND ACCEPTABLE
MATERIALS AND METHODS FOR CONTROL OF PIER FOULING AND

BORING ORGANISMS

OBJECTIVE: To limit fouling and prevent premature destruction of piers by
various organisms.

PLAN OF ACTION: The sequence of steps would include:

1. Investigate present control materials, methods, and systems and
evaluate effectiveness

2. Literature search and interviews with all interested parties --
port authorities, military, academia, chemical companies, etc. -- to
learn of current R & D and proposed approaches.

3. Study processes by which fouling and boring occurs and the sea
environment conducive to growth of causal organisms

L. Evaluate concept of changing sea environment physically, chemically,
or biologically vis-a-vis use of coatings immune to these organisms

5. Determine most feasible approach and initiate one or mqrre field '
programs for testing of concepts

END PRODUCT: Environmentally safe method for pier maintenance.

BENEFIT: Cost reduction in maintenance and need for only replacement of
. pier structures.

SCHEDULE: 2 years
BUDGET: $125,000 ‘ : - !

PRIORITY:
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1-57 DEVELOP RULES FOR CATHOD]C CORROSION PROTECTION SYSTEMS

OBJECTIVE: To develop rules which will permit the design of cathodic

protection systems effectively limiting corrosion to prescribed allowances.

PLAN OF ACTION: Work with American Bureau of Shipping to catalogue existing

guidelines and operational experience and formulate specific rules for
cathodic protection of external surfaces exposed to sea water and internal
surfaces such as drill water and ballast tanks. ‘

END PRODUCT: Rules for the design of cathodic protection systems.

BENEFIT: Reduced steel corrosion,

SCHEDULE: 2. years

BUDGET: $200,000

PRIORITY:
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1-58 LONG TERM BEHAVIOR OF MATERIALS IN THE AIR SEA INTERFACE

OBJECTIVE: To define the long term behavior of materials necessary for
large ocean structures.

PLAN OF ACTION: The sequence of steps would include:

1. Survey world laboratories for ocean structure materials use and
behavior.

2. Coordinate within industry, government and academia long term material
properties in ocean environment.

3. Test materials where insufficient data is available.
END PRODUCT: Catalogue of the long term behavior ofvo;ean materials.
BENEFIT: Improved oceaﬁ structures long term performance.
SCHEDULE: Equal effort over a three year program.

BUDGET: $200,000/year

PRIORITY:
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1-59 IMPROVED PROTECTIVE COATINGS FOR OCEAN STRUCTURES

OBJECTIVE: To develop durable ocean structure protective coatings that

prevent fouling. In addition, cost/effective coatings which will
significantly reduce permeability of water can significantly improve
floating ocean structure technology and should be developed.

PLAN OF ACTION: The synthetic chemical products industry should be focused

on this particular problem and encouraged to perform a range of analyses
and empirical studies leading to the development of the desired new
protective coatings. Such encouragement might be accomplished through
the issuance of program solicitations or RFP's or might less formally be
achieved by letting it be known that an appropriate government agency

is willing to subsidize research into new materials that may lead to

the objectives of this program element. |t would be necessary to form

a competent proposal review group so that, by and large, only the most
attractive proposals would receiving funding.

END PRODUCT: Improved protective coating materials with improved cost/

effectiveness to be marketed by the inventors{s).

BENEFIT: The removal of yet another roadblock to commercial ocean development.

SCHEDULE: 3 vyears

BUDGET: $200,000 per year

PRIORITY:
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1-60 INVESTIGATION OF METHODS, MATERIALS AND SYSTEMS
FOR CONTROL OF MARINE PARASITE
AND PREDATOR INCURSIONS

OBJECTIVE: To determine the processes by which such incursions occur and
recommend methods of control.

PLAN OF ACTION: The sequence of steps would include:

1. Study historical incursions, economic damage, control methods
employed, and results.

2. Investigate previous laboratory studies and research in this area
to determine natural processes and evaluate means of control.

3. Plan R & D programs for Iaboratory and field testing of materlals
and methods consuderlng U.S. coastal water conditions.

‘b, Monitor results and recommend appropriate techniques and further
development.

END PRODUCT: Recommended materials and methods to control parasite and
predator incursions.

BENEFIT: Reduction of economic losses to fishermen, resort areas, and the
general public.

SCHEDULE: 3 years
BUDGET: $350,000

PRIORITY:
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1-59 IMPROVED PROTECTIVE COATINGS FOR OCEAN STRUCTURES

OBJECTIVE: To develop durable ocean structure protective coatings that
prevent fouling. In addition, cost/effective coatings which will
significantly reduce permeability of water can significantly improve
floating ocean structure technology and should be developed.

PLAN OF ACTION: The synthetic chemical products industry should be focused
on this particular problem and encouraged to perform a range of analyses
and empirical studies Jeading to the development of the desired new
protective coatings. Such encouragement might be accomplished through
the issuance of program solicitations or RFP's or might less formally be
achieved by letting it be known that an appropriate government agency
is willing to subsidize research into new materials that may lead to
the objectives of this program element. |t would be necessary to form
a competent proposal review group so that, by and large, only the most
attractive proposals would receiving funding.

END PRODUCT: Improved protective coating materials with improved cost/
effectiveness to be marketed by the inventors(s).

BENEFIT: The removal of yet another roadblock to commercial ocean development.
. SCHEDULE: 3 vears
BUDGET: $200,000 per year

PRIORITY:
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1-60 INVESTIGATION OF METHODS, MATERIALS AND SYSTEMS
FOR CONTROL OF MARINE PARASITE
AND PREDATOR INCURSIONS

OBJECTIVE: To determine the processes by which such incursions occur and
recommend methods of control.

PLAN OF ACTION: The sequence of steps would include:

1. Study historical incursions, economic damage, control methods
employed, and results.

2. Investigate previous laboratory studies and research in this area
to determine natural processes and evaluate means of control.

3. Plan R & D programs for laboratory and field testing of materials
and methods considering U.S. coastal water conditions.

4. Monitor results and recommend appropriate techniques and further
development.

END PRODUCT: Recommended materials and methods to control parasite and
predator incursions. ’

BENEFIT: Reduction of economic losses to fishermen, resort areas, and the
general public.

SCHEDULE: 3 years
BUDGET:  $350,000

PRIORITY:
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1-61 IMPROVED COST/EFFECTIVENESS OF METALLIC ALLOYS
"IN THE MARINE ENVIRONMENT

OBJECTIVE: To improve the cost/effectiveness of metal alloys used as
construction materials in the marine environment. |In this context, the
lowering of costs through the use of readily available and less expensive
alloy constituents, improving the strength and anti-fouling performance,
as well as the workability, are all important.

PLAN OF ACTION: This most appropriately should be filled in by persons
adequately conversant with the metallurgy R & D industry.

END PRODUCT: New materials or formulas therefor which would enabie and
promote less expensive and more effective offshore structures.

BENEFIT: Partial removal, as a minimum, of a current inhibition to commercial
ocean development.

SCHEDULE: 5 years
BUDGET: $5 million

PRIORITY:
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1-62 EVALUATION OF COMPUTERIZING VARIOUS MATERIAL TESTING
TECHNIQUES (X-RAY, ULTRA-SONIC, ETC.) FOR USE IN
OFFSHORE CONSTRUCTION PROJECTS

OBJECTIVE: To accelerate testing operations and provide a means of furnishing
more accurate retrievable data.

PLAN OF ACTION: The sequence of steps would include:

1. Inventory of offshore construction projects and practices requiring
testing, e.g. submarine pipelaying, platform connections, etc.

2. Comprehensive description of testing procedures, identification of
all types of defects sought and delineation of acceptance ranges for each
material and application.

3. Prepare computer program for adaptation.

L. Implement to a specific project, monitor, and prepare final program.

END PRODUCT: Computer program for materials testing by type of material and
end construction use. ’

BENEFIT: More accurate data accumulation and reduction in potential
construction mishaps.

SCHEDULE: 1 vyear
BUDGET: $75,000

PRIORITY:
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ARCTIC DEVELOPMENTS
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Arctic Developments

1-63  Arctic Bulk Shipping System (Surface)

1-64  Arctic Offshore Structure Technology

1-65 Analysis of Methanol Phase Change Plant

1-66  Arctic Methanol Transport Concept Evaluation _

1-67 Extend the Season for Drilling Operations in Arctic Waters

1-68  Sea Access to Beaufort Sea :

1-69  Analysis of Underwater Methanol Plant

1-70  Sea Floor Benchmarks and Sub-Bottom Benchmarks for Use in the
Shear lce Zone

1-71  Ship Transits Through the Arctic lce Pack an Experimental Data
Gathering Program

1-72  Small Bore Tunnelling for Pipelines Through Arctic Shore’ Fast lce
Zone

1-73 Shear lce Zone logistic Transport Vehicle

1-74  Establish a Civilian Under lce 0CS Communications Network and
Traffic Control System in the Arctic Under a Joint U.S./Canadian
Program

1-75 Development of Standardized Design Criteria for Construction and
Emplacement of Artificial Arctic Islands

1-76  Arctic Submarine Methanol Tanker System Design

1-77 Arctic Methanol Pipeline and Ship System Definition

1-78  Large ACV's for Arctic Transportation

1-79  Tanker Submarine

1-80  Advanced High Speed Tunnelling Technology for Building 0CS Underground
Drilling Chambers Under Arctic Shore Fast and Shear lce Zones

1-81  Water Reinjection in Arctic 0CS Petrcleum Fields

" 1-82  Under lce 0il Spill Cleanup System

1-83  Development of Equipment and Systems to Deflect lcebergs from Fixed
O0ffshore Platforms

1-84  Improvement of Deepwater Drilling Techniques in Arctic Waters

1-85 Arctic Marine Transportation and Ship Design

1-86  Arctic Submarine Route Survey

1-87  Arctic Submarine Port Facility

1-88 lIce Engineering

1-89  Shorefast and Shear lce Zone Pipeline Laying System

1-90  Establish a Non-Military Under lce Navigation Reference System
for Use in the Arctic Under a Joint U.S./Canadian Program

1-91 Under Ice Salvage System

1-92  Pollution Monitoring and Alerting

1-93  Ocean Pollution Reduction from OCS Petroleum Operations

1-94  Tanker Spill Prevention

1-95 Capture and Collection of Upward Floating Petroleum from Bottom
Mounted Drilling and Production Systems

1-96 Submarine Tanker Ballast Sea Water Undersea Processing to Remove
Trace Amounts of 0il
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1-63 ' ARCTIC BULK SHIPPING SYSTEM (SURFACE)

OBJECTIVE: To develop the necessary technology for the U.S. development
of petroleum and mineral shipping from arctic sources to U.S. destina-
tions. .

PLAN OF ACTION: The seduence of steps would include:

1. Develop ship and terminal technology of speed power in ice, design
of propellers for ice service, hull structures, hull design, air
"cushion support vehicles, and data for design criteria, materials and
methods, construction and operation in mooring and docking of arctic
marine terminals.

2. Environment information necessary for vehicle and terminal design.

3. Design baseline arctic bulk shipping system (ship and loading
terminal)

a. natural gas carrier
b. c¢rude oil tanker

c. coal

d. hard minerals

. L. Simulate the technical and economic operation of system in an
arctic environment (mathematical model).

END PRODUCT: Baseline design of arctic shipping systems.

BENEFIT: Provide a baseline for technical, economic, and operational
assessment of shipping systems required for development of U.S. arctic
resources.

SCHEDULE: Equal effort over a three year period.

BUDGET: First year--5150,000; second year--$300,000; third year--$200,000.

PRIORITY:
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1-64 ARCTIC OFFSHORE STRUCTURE TECHNOLOGY

OBJECTIVE: To develop arctic offshore structure technology necessary for
terminals, and resource exploitation and exploitation equipment.

PLAN OF ACTION: The sequence of steps would include:

1. Design and develop the arctic technology for
a. offshore structure configuration and shape
b. construction material

c. structure mooring

d. construction methods and transport to site.
P

2. Catalog environmental data for vehicle and terminal design and
operation for key resource areas' potential shipping lanes.

3. Test the above technology in laboratory environment measuring ice
terminal interactions and ice forces on structures.

L4, Simulate the operation of structures in arctic environment.
END PRODUCT: Design criteria for arctic offshore structures.

BENEFIT: Reduce the technical, operational and economic risk of future
arctic resource development.

SCHEDULE: Equal effort over a three year program.
BUDGET: $300,000/year

PRIORITY:
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1-65 ANALYSI1S OF METHANOL PHASE CHANGE PLANT

OBJECTIVE: To describe the recommended methanol production system for
Arctic on-land operations. The description would include a preliminary
design, a procedure for emplacing, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>