o>

S

FUE COPY

ANNUAL REPORT

NC. 2
DEVELOPMENT OF
IMPROVED BLOWOUT PREVENTION PROCEDURES

TO BE USED IN DEEP WATER DRILLING OPERATIONS

Submitted To
THE UNITED STATES GEOLOGICAL SURVEY

Department of the Interior

Reston, Virginia

PETROLEUM ENGINEERING DEPARTMENT
Louisiana State University

Baton Rouge, Louisiana 70803

February 15, 1981




g
3

Rwiad

(A S TN R

i P Uk BRI 40 | N

ANNUAL SUMMARY REPORT
August, 1979 - July, 1980

Development of Improved Blowout Prevention

Procedures for Deep Water Drilling Operations

Contract No. 14-08-0001-17225, Mod. 1
Effective Date: August 23, 1978
Expiration Date: August 31, 1982

Funded Amount - $187,096.00

Sponsored by
The United States Geological Survey
The Department of Interior

Reston, Virginia

Principal Investigators:
William R. Holden, Professor
Petroleum Engineering Department

A. T. Bourgoyne, Professor and Chairman
Petroleum Engineering Department

Bill R. Hise, Professor
Petroleum Engineering Department

February 15, 1981



Tt IR AR Y (] O I IR | i SRR . + 13

RESEARCH OBJECTIVES

The primary objective of this research program is the development

of improved blowout prevention procedures to be used in deep water

floating drilling operations. The overall research plan was divided

into eight tasks which will take approximately four years for completion

at a total cost to the USGS of $822,962. These tasks are as follows:

-
-

1. Design of a research well facility for accurately modeling

blowout control operations on a floating drilling vessel in

deep water.

2. Construction of research well facility.

3. Documentation of blowout control equipment configuration and

procedures currently used on deep water floating drilling

vessels.

4, Experimental study of shut-in procedures for blowout control

on deep water floating drilling vessels.

prn,

;j -5, Experimental study of procedures for handling upward gas
- migration during the shut-in period.

s 6. Experimental study of pump start-up procedures.

7. Experimental study of pump out procedures with emphasis on
problems occurring when a gas kick reaches the seafloor.

8. Deﬁelopment of a mathematical model of well behavior during

the control of gas kicks on floating drilling vessels.

It should be pointed out that this research project is being

jointly sponsored by industry, and the total cost of the project is

’ approximately two million dollars. At the end of this reporting period,

the second year on this project has been completed with USGS funding to

date totaling $197,096.00 for Tasks 1, 3, and 5 and a portion of Task 4.
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" This report is intended to be a concise and credible discussion of our

technical progress, findings, and accomplishments by task.

Task 1 - Research Well Facility Design

Significant modifications in blowout prevention equipment and
procedures are required for floating drilling vessels used in deep water
drilling operations. The current trend of the oil industry to much
greater water depths (shown in Figure 1) emphasizes the importance of
working towards improvemenfs in blowout control equipment and procedures
for these vessels. Future plans by the National Science Foundation
call for scientific ocean drilling in up to 13,000 ft of water during
the next decade. The NSF Ocean Margin Drilling Program will be a joint
venture between government and industry.

As part of the USGS=-sponsored research at LSU, a new research well
facility has been designed to allow improved blowout prevention pro-—
cedures to be experimentally investigated under simulated threatened
blowout conditions in an actual well. Construction of the new facility
is being accomplished under the dual support of industry and the USGS.

Task 1, the design of the new research well facility, has been completed.

.The location of the new well facility is the site of the Goldking LSU

No. 1 well on the southwestern edge of the LSU Campus, as shown in Figure
2, A scale model of the facility has been constructed and is shown in
Figure 3.

Details of the completed design are given in Appendix A. The heart
of the new facility will be an actual well for modeling well control
operations in deep water. Shown in Appendix A as Figure A-l1 is the well

design which will be used. A water depth of approximately 3000 ft will
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- Figure 1 - History of Water Depth Record for

Floating Drilling Vessels
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Figure 2 ~ Location of Research

Well Facility
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Figure 3 - Scale Model of New Research .
!  Well Facility L
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be simulated using a Baker packet and triple parallel flow tube placed
in the well at this depth. A total well depth of 6000 ft has been
chosen. The lengths and sizes of the well tubulars were selected after
extensive computer simulations of both actual and model well behaviors
under various assumed kick conditions. The new well facility should
allow a range of pressure behéviors under simulated well control con-
ditions which are very similar tq the behavior of an offshore well being
drilled 5y a floating drilling vessel.

A detailed schematic of the surface and subsurface piping of the
new facility is shown in Figure A-2, This arrangement will allow the
realistic duplication of pressure control operations using the most
modern well control equipment available., The piping will also allow
several‘flow options not normally available on a drilling rig in order
to allow the collection of experimental data needed to define more
precisely the operating characteristics of'several of the drilling
chokes used. The piping arrangement will also allow several innovative
pressure control: procedures to be tested.

The most complex portion of the surface pressure‘control piping
used on drilling rigs is the choke manifold, which contains the high
pressure, remote operated, adjustable chokes. The Choke Manifold design
is documented in Figures A-3 and A-4. The manifold being used will be
one of the largest in the world and will allow several flow options not
usually available in’current practice.

Considerable surface pit volume yill be required to simulate the
pressure control operations and conduct the experimental research
program. The plans for two 300 bbl mud tanks are shown in Figure A-5.

The surface layout plan showing the physical arrangement of the mud
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tanks, choke manifold, and associated pumps, mud gas separators, and
degassers are shown in Figure A-6. A site plan showing the placement of
the access road, shell mats, and concrete equipment foundations is shown

in Figure A-7. The site electrical plans are shown in Figure A-8,

Plans for the control house foundations and metal shell are shown in

Figure A-9.

e Task 3 - Documentation of Current Practice

There exist considerable differences among the various well

operators as to the best equipment configuration and pressure control

procedures which should be used on floating drilling vessels in deep

water. As a first step in the development of improved blowout preven-

tion procedures, a study documenting the existing equipment and pro-

cedures currently in use has been initiated. This study is being

documented by Mr. Bob Surcouf in an M.S. Thesis entitled, "An Exami-

nation of Blowout Prevention Equipment and Procedures Used on Floating
b4 Drilling Vessels." The topical outline he has constructed is as follows:

l. Introduction

2. Description of Available Well Control Equipment
i (a) Subsea Blowout Preventer Stacks

(b) Blowout Preventer Control Systems

ﬁ? ' (¢) Marine Risers

td) Diverter Systems

(e) Choke and Kill Manifolds

™ (f) Drilling Chokes
|

(g) API Recommended Equipment Configurations
4 (h) Government Regulations






