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Introduction

This semi-annual report is submitted to Tulsa
University Fluid Flow Projects (TUFFP) members to
summarize activities since the September 17, 2008
Advisory Board meeting and to assist in planning for
the next six months. It also serves as a basis for
reporting progress and generating discussion at the
72" semi-annual Advisory Board meeting to be held
in the Gallery Room of Allen Chapman Activity
Center (ACAC) at the University of Tulsa Main
Campus, 440 South Gary, Tulsa, Oklahoma on
Wednesday, March 25, 2009.

Activities will start with the Tulsa University High-
Viscosity Projects (TUHOP) Advisory Board
Meeting on March 24, 2009 between 8:00 a.m. and
noon in the Gallery Room in ACAC. Between 1:00
and 3:00 p.m. on March 24, 2009, there will be a
TUFFP workshop in the same room. There will be
presentations made by TUFFP member companies.
A facility tour will be held on March 24, 2009
between 3:30 and 5:30 p.m. on the North Campus.
Following the tour, there will be a TUHOP/TUFFP
reception between 6:00 and 9:00 p.m. in McFarlin
Library, Faculty Study at the University of Tulsa
Main Campus.

The TUFFP Advisory Board meeting will convene at 8:00
am. on March 25" and will adjourn at approximately
4:30 p.m. Following the meeting, there will be a joint
TUFFP and TUPDP reception between 5:30 and 9:00
p.m. in McFarlin Library, Faculty Study at the University
of Tulsa Main Campus.

The Tulsa University Paraffin Deposition Projects
(TUPDP) Advisory Board meeting will be held on March
26" in Gallery Room of Allen Chapman Activity Center
(ACAC) at the University of Tulsa Main Campus,
between 8:30 a.m. and 1:00 p.m.

The receptions on March 24 and 25 will provide an
opportunity for informal discussions among members,
guests, and TU staff and students.

Several TUFFP facilities will be operating during the
tour. An opportunity will also be available to view the
paraffin deposition test facilities and the hydrate flow
loop.

The following dates have tentatively been established for
Fall 2009 Advisory Board meetings. The venue for Fall
2009 Advisory Board Meetings is tentatively set to be
held at the University of Tulsa Main Campus.

2009 Fall Meetings

September 29, 2009  Tulsa University High Viscosity Oil Projects (TUHOP) JIP Meeting
Tulsa University Hydrate Flow Performance JIP (TUHFP)
Tulsa University Fluid Flow Projects (TUFFP) Workshop

Facility Tour

TUHOP/TUHFP/TUFFP Reception

September 30, 2009

October 1, 2009

Tulsa University Fluid Flow Projects (TUFFP) Advisory Board Meeting
TUFFP/TUPDP Reception

Tulsa University Paraffin Deposition Projects (TUPDP) Advisory Board Meeting
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Personnel

Dr. Cem Sarica, Professor of Petroleum Engineering,
continues as Director of TUFFP and TUPDP, and as
Co-Principal Investigator of TUHFP and TUHOP.

Dr. Holden Zhang, Assistant Professor of Petroleum
Engineering, serves as Principal Investigator of
TUHOP and Associate Director of TUFFP.

Dr. Brill serves as a Research Professor of Petroleum
Engineering on a consultancy basis.

We are very pleased to introduce Dr. Polat Abduvayt,
a Chinese National, as our newest TUFFP Post
Doctoral Research Associate. He has a BS degree in
Petroleum Geology from the University of Petroleum
in China, and MS and Ph.D. degrees in Petroleum
Engineering from Waseda University in Japan.
Before joining TUFFP, Dr. Abduvayt was a Senior
Petroleum Engineer with Japan Oil Engineering
Company and conducted extensive studies on fluid
flow characteristics in wellbores and pipelines and in
development of pressure drop and heat transfer
prediction models as part of his duties. Before
joining Japan Oil Engineering Company, he was a
research associate in Waseda University in Japan.
During his tenure with Waseda University, he
worked as a Research Engineer conducting several
experimental and theoretical multiphase flow studies
for JOGMEC (formerly JNOC)

Dr. Mingxiu (Michelle) Li continues to serve as a
Research Associate for TUHOP, TUFFP, and related
projects.

Mr. Scott Graham continues to serve as Project
Engineer. Scott oversees all of the facility operations
and continues to be the senior electronics technician
for TUFFP, TUPDP, and TUHORP.

Mr. Craig Waldron continues as Research
Technician, addressing our needs in mechanical
areas. He also serves as a flow loop operator for
TUPDP and Health, Safety, and Environment (HSE)
officer for TUFFP, TUPDP and TUHOP.

Mr. Brandon Kelsey serves as an electro-mechanical
technician serving TUFFP, TUPDP and TUHOP
projects. Brandon is a graduate of OSU Okmulgee
with a BS degree in instrumentation and automation.

Ms. Linda Jones continues as Project Coordinator of
TUFFP, TUPDP and TUHOP projects. She keeps
the project accounts in addition to other

responsibilities such as external communications,
providing computer support for graduate students,
publishing and distributing all research reports and
deliverables, managing the computer network and web
sites, and supervision of part-time office help.

Mr. James Miller, Computer Manager, and TUFFP
TUPDP and TUHOP Web Administrator, resumed his
duties in November 2008 after over a year of military
leave.

Table 1 updates the current status of all graduate students
conducting research on TUFFP projects for the last six
months.

Dr. Bahadir Gokcal successfully completed his Ph.D.
degree requirements during the fall 2008 semester. Dr.
Gokeal is currently working for Technip in their Houston
office.

Mrs. Gizem Ersoy Gokcal, from Turkey, started her Ph.D.
degree studies. She is studying slug flow evolution in
three-phase, gas-oil-water flow in hilly-terrain pipelines.
Gizem received a BS degree in Petroleum and Natural
Gas Engineering from Middle East Technical University
and an MS degree in Petroleum Engineering from The
University of Tulsa.

Mr. Kyle Magrini, a US National, received a BS degree in
Electrical Engineering from The University of Tulsa.
Kyle is studying “Liquid Entrainment in Annular Two-
phase in Inclined Pipes” as part of his MS degree
requirements.

Mr. Anoop Sharma, from India, has a BS degree in
Chemical Engineering from the National Institute of
Technology, Karnataka, India. He has also been involved
in research at other universities such as Indian Institute of
Science, Bangalore, India. He is studying to improve the
two-phase oil-water flow modeling and closure
relationship development as part of his MS degree
requirements.

Ms. Tingting Yu graduated in 2007 from China
University of Petroleum (East China), majoring in Oil and
Gas Storage and Transportation. Tingting is a Teaching
Assistant for the Petroleum Engineering Department. She
is studying multiphase flow in an annulus as part of her
MS degree requirements. Ms. Yu has accepted a position
with SPT in their Houston Office, following completion
of her MS studies.
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Ms. Ceyda Kora, from Turkey, is pursuing her MS
in Petroleum Engineering.
received a BS degree in Petroleum and Natural Gas
Engineering from Middle East Technical University
in 2008. She is studying the effects of high viscosity

degree

oil on slug liquid holdup.

Mr. Kiran Gawas has recently joined the TUFFP
team as a Research Assistant to pursue his Ph.D.

Ceyda has

Indian

degree in Petroleum Engineering. Mr. Gawas has a BS
degree in Chemical Engineering from University of
Mumbai, Institute of Chemical Technology and a Master
of Technology degree from
Technology (I1TB). Kiran is assigned to the Low Liquid
Loading Three-phase Flow project.

Institute of

A list of all telephone numbers and e-mail addresses for
TUFFP personnel is given in Appendix D.

Table 1
2009 Spring Research Assistant Status
Name Origin Stipend Tuition Degree TUFFP Project Completion
Pursued Date
Gizem Ersoy Gokeal Turkey Yes — Yes — Ph.D. - PE | Slug Flow Evolution in Three- | Summer 2009
TUFFP TUFFP Phase Gas-Oil-Water Flow in
Hilly Terrain Pipelines
Kiran Gawas India Yes — Waived Ph.D. - PE | High Viscosity Oil Multiphase | Fall 2012
TUFFP (TV) Flow Behavior
Ceyda Kora Turkey Yes — Waived MS. - PE | Effects of High Viscosity Oil Fall 2010
TUFFP (MMS) on Slug Liquid Holdup
Kyle Magrini USA Yes — Yes — MS - PE Entrainment Fraction in Summer 2009
TUFFP TUFFP Annular Two-phase Flow in
Inclined Pipes
Anoop Sharma India Yes — Yes — MS - PE Modeling of Hydrodynamics Summer 2009
TUFFP TUFFP and Dispersions in Oil-water
Pipe Flow
Tingting Yu PRC Partial — No - PE MS - PE Multiphase Flow in a Vertical Spring 2009
TUFFP Depart. Annulus
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Membership

The current membership of TUFFP stands at 15
industrial members and Department of Interior’s
Mineral Management Services (MMS).

Our efforts continue to increase the TUFFP
membership level. SPT joined TUFFP this year. A
new five-year membership contract with MMS has
been finalized. Drs. Cem Sarica and Holden Zhang
visited PetroChina and Chinese National Offshore
Oil Company (CNOOC) in June to establish
relationships and solicit membership in our research
programs. They have shown significant interest. It is
expected CNOOC will soon join TUFFP.

Table 2

Petronas informed us in November of 2008 that they
wanted to terminate their TUFFP membership for 2008.
We are currently trying to collect past due TUFFP
membership fees from Petronas.

Table 2 lists all the current 2009 TUFFP members. A list
of all Advisory Board representatives for these members
with pertinent contact information appears in Appendix B.
A detailed history of TUFFP membership is given in
Appendix C.

2009 Fluid Flow Projects Membership

Baker Atlas
BP Exploration
Chevron
ConocoPhillips
Exxon Mobil
JOGMEG
KOoC

Marathon Qil Company

Minerals Management Service
PEMEX

Petrobras

Rosneft

Schlumberger

Shell Global Solutions

SPT

Total
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Equipment and Facilities
Status

Test Facilities

The design of a high pressure (500 psi) large
diameter (6 in. ID) facility was completed and
presented at the last Advisory Board meeting. The
facility P&ID was prepared by an independent
engineering company.  The final stage before
construction will be a HAZOP exercise with the help
of one of the member company’s HAZOP engineers.
In Mid-December, we applied for all the applicable
building permits that we need from the City of Tulsa
and are awaiting approval at this time. We are
currently in the process of securing bids for both the
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concrete work and the structural steel fabrication.
Our goal is to have all the concrete work done by the
end of March and begin assembling the structural
steel in April.  The flow-loop itself will be
constructed during the summer of 2009. The
Sundyne Gas compressor is on location as well as the
500KVA diesel generator that will be providing the
electricity for the compressor and liquid pumps.
Equipment that still needs to be purchased is as
follows: Separation System, Pumps, Liquid Tanks,
Surge tank for gas, Flow-Meters, and
Instrumentation.

Detailed descriptions of these modification efforts
appear in a progress presentation given in this
brochure. A site plan showing the location of the
various TUFFP and TUPDP test facilities on the
North Campus is given in Fig. 1.
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Financial Status

TUFFP maintains separate accounts for industrial and
U.S. government members. Thus, separate accounts
are maintained for the MMS funds.

As of February 28, 2009, 16 of the 17 TUFFP
members had paid their 2008 membership fees. We
are pursuing Petronas to have them honor their
contractual obligations. Moreover, 10 of the 16
TUFFP members have paid their 2009 membership
fees. We would appreciate your prompt payment of
the membership dues if your company has not yet
paid the membership fee.

Table 3 presents a financial analysis of income and
expenditures for the 2008 Industrial member account
as of December 31, 2008. This serves as the
unofficial closing budget for 2008. Also shown are
previous 2008 budgets that have been reported to
members. The total industry expenditures for 2008
were $875,035. This resulted in a balance on
December 31, 2008 of $500,404 in the industry
reserve account, assuming the successful collection
of the 2008 membership fee from Petronas.
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Table 4 presents a financial analysis of expenditures
and income for the MMS Account for 2008. This
account is used primarily for graduate student
stipends. A balance of $5,770 is carried over to
20009.

The University of Tulsa waives up to 19 hours of
tuition for each graduate student that is paid a stipend
from the United States government, including both
MMS and DOE funds. A total of 45 hours of tuition
(equivalent of $32,850) was waived for 2008.

Tables 5-6 present the projected budgets and income
for the Industrial, and MMS accounts for 2009. The
2009 TUFFP industrial membership is assumed to be
15 in this analysis. This will provide $720,000 of
industrial membership income for 2009. The sum of
the 2009 income and the reserve account is projected
to be $1,220,404. Expenses for the industrial
member account are estimated to be $1,092,280
leaving a positive balance of $128,124 at the end of
2009. The MMS account is expected to have a
carryover of $17,671 at the end of 2009.



Table 3: TUFFP 2008 Industrial Budget

2008 TUFFP Industrial Account Budget Summary
(Prepared February 25, 2009)

Anticipated Reserve Fund Balance on January 1, 2008

Income for2008

2008 Membership Fees (16 @ $48,000 - excludes MMS)

2008 Membership Fees (1 @ 38,000)
Total Budget

Projected Budget/Expenditures for 2008

90101  Principal Investigator - Sarica
90103  Co-Principal Inwvestigator - Zhang
90600  Professional Salary - Jones
90601  Professional Salary - Li
90602  Professional Salary - Graham
90603  Professional Salary - Al-Sarkhi
90701  Technician - Miller
90702  Technician - Waldron
90703  Technician - Kelsey
90800  Salaries - Part-time
91000 Graduate Students - Monthly
91100  Students - Hourly
91800 Fringe Benefits (33%)
93100  General Supplies
93101 Research Supplies
93102  Copier/Printer Supplies
93104  Computer Software
93106  Office Supplies
93200  Postage/Shipping
93300  Printing/Duplicating
93400 Telecommunications
93500  Membership/Subscriptions
93600 Travel
93601  Travel - Domestic
93602  Travel - Foreign
93606 Visa
93700  Entertainment (Advisory Board Meetings)
94803  Consultants
94813  Outside Services
95103  Equipment Rental
95200 F&A (55.6%)
98901 Employee Recruiting
99001 Equipment
99002  Computers
99300 Bank Charges
81801  Tuition/Fees
81806  Graduate Fellowship
Total Expenditures

Anticipated Reserve Fund Balance as of 12/31/08

Budget
24,392
19,665

5,141
13,505
5,237
32,500
15,065
6,575
9,750
4,290
50,100
15,000
50,911
3,000
100,000
500
4,000
2,000
500
2,000
3,000
1,000

14,000
10,000

10,000
20,000
119,456
3,000
600,000
8,000
40
30,306

1,182,933
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Revised
Budget 4/08
25,907

7,330
28,854
15,785
38,750

11,428
10,154

65,000
15,000
45,609
3,000
100,000
500
4,000
2,000
500
2,000
3,000
1,000

10,000
10,000

10,000
16,000
20,000

121,324
3,000
200,000
8,000
40
53,103

831,284

575,234
768,000
38,000
1,381,234
Anticipated
Expenses 2008
2/11/09 Expenses
21,494 27,930
3,623 3,623
8,472 8,472
22,568 24,651
15,506 15,506
16,646 6,458
1,854
11,218 9,869
14,637 12,754
519
60,700 60,745
14,798 14,065
38,286 36,057
284 500
87,679 100,000
169 280
502 1,200
2,071 3,000
377 650
3,373 2,000
518 1,766
227 400
4,899 10,000
7,808 10,946
241 241
18,359 10,000
18,500 18,500
81,989 68,278
5,484
106,956 102,344
285 147
262,317 263,500
769 4,000
45,893 55,342
1,812 1,809
880,830 875,035
500,404



Table 4: TUFFP 2008 MMS Budget

2008 TUFFP MMS Budget Summary
(Prepared February 11, 2009)

Reserve Balance as of 12/31/07
2008 Budget

Total Budget

Projected Budget/Expenditures for 2008

2008
Budget Expenditures
91000 Students - Monthly 25,600 25,600
95200 F&A 14,234 13,952
81801 Tuition/Fees
Total Anticipated Expenditures as of 12/31/08 39,834 39,552

Total Anticipated Reserve Fund Balance as of 12/31/08
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$5,322
40,000

45,322

5,770



Table 6: 2009 Projected TUFFP Industrial Budget

2009 TUFFP Industrial Account Budget Summary

(Prepared February 25, 2009)

Anticipated Reserve Fund Balance on January 1, 2009

Income for 2009
2009 Membership Fees (15 @ $48,000 - excludes MMS)

Total Budget

Projected Budget/Expenditures for 2009

90101
90103
90600
90601
90602
90603
90701
90702
90703
90800
91000
91100
91800
93100
93101
93102
93104
93106
93200
93300
93400
93500
93600
93601
93602
93606
93700
94803
94813
95200
98901
99001
99002
99300
81801
81806

Principal Investigator - Sarica
Co-Principal Investigator - Zhang
Professional Salary - Jones
Professional Salary - Li
Professional Salary - Graham
Professional Salary - Polat
Technician - Miller
Technician - Waldron
Technician - Kelsey

Salaries - Part-time

Graduate Students - Monthly
Students - Hourly

Fringe Benefits (33%)
General Supplies

Research Supplies
Copier/Printer Supplies
Computer Software

Office Supplies
Postage/Shipping
Printing/Duplicating
Telecommunications
Membership/Subscriptions
Travel

Travel - Domestic

Travel - Foreign

Visa

Entertainment (Advisory Board Meetings)
Consultants

Outside Services

F&A (55.6%)

Employee Recruiting
Equipment

Computers

Bank Charges

Tuition/Fees

Graduate Fellowship

Total Expenditures

Anticipated Reserve Fund Balance as of 12/31/09

Budget
29,252

11,596
13,157
19,923
62,000

9,943
16,826
19,097

58,100
15,000
59,992
3,000
100,000
500
4,000
2,000
500
2,000
3,000
1,000

10,000
10,000

10,000
16,000
20,000
141,721
3,000
600,000
8,000
40
30,665

1,280,313
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Revised Budget
2/11/09
29,074

11,728
12,875
20,149
65,000
10,016
16,517
18,746

62,850
15,000
62,850
3,000
100,000
500
4,000
2,000
500
2,000
3,000
1,000

10,000
10,000

10,000
18,500
20,000
141,868
3,000
400,000
8,000
40
30,067

1,092,280

500,404

500,404

720,000

1,220,404

128,124



Table 7: TUFFP Projected 2009 MMS Budget

2009 TUFFP MMS Budget Summary
(Prepared February 11, 2009)

Reserve Balance as of 12/31/08
2009 Budget

Total Budget

Projected Budget/Expenditures for 2009
2009 Anticipated

Budget Expenditures
91000 Students - Monthly 27,900 23,200
95200 F&A 15,512 12,899
81801 Tuition/Fees
Total Anticipated Expenditures as of 12/31/09 43,412 36,099

Total Anticipated Reserve Fund Balance as of 12/31/09
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5,770
48,000

53,770

17,671
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Miscellaneous Information

Fluid Flow Projects Short Course

The 34" TUFFP “Two-Phase Flow in Pipes” short
course offering is scheduled for May 18-22, 2009 in
Tulsa, Oklahoma. For this short course to be self
sustaining, at least 10 enrollees are needed. We urge
our members to let us know soon if they plan to
enroll people in the short course. The detailed
registration  information can be found at
http://www.cese.utulsa.edu/programdetail.php?ID=13
4.

Holden Zhang Promoted to Associate
Professor Rank with Tenure

We are proud and happy to announce that, recently,
after a lengthy rigorous academic evaluation process,
Dr. Hong-Quan (Holden) Zhang has been promoted
to the rank of Associate Professor with tenure with
unanimous recommendations from both the
Petroleum Engineering faculty and the college tenure
and promotion committees.  Please join us in
congratulating Holden for this milestone. Holden has
been with TU for 10 years, 5 years as a Research
Associate for TUFFP and TUPDP and 5 years as a
tenure track faculty member in the Department of
Petroleum Engineering. Currently, Dr. Zhang serves
as Associate Director for TUFFP and Principal
Investigator for the Tulsa University High-Viscosity
Oil Projects (TUHOP). He has proven himself as an
effective teacher, an excellent researcher and an
invaluable asset to the department.

BHR Group Conference on Multiphase
Technology

Since 1991, TUFFP has participated as a co-sponsor
of BHR Group Conferences on Multiphase
Production. TUFFP personnel participate in
reviewing papers, serving as session chairs, and
advertising the conference to our members. This
conference is one of the premier international events
providing delegates with opportunities to discuss new
research and developments, and consider innovative
solutions in the multiphase production area.

The 14th International Conference on Multiphase
Technology, supported by IFP, Technology
Initiatives and TUFFP, will be held 17-19 June 2009
in Cannes, France. The conference will benefit
anyone engaged in the application, development and
research of multiphase technology for the oil and gas
industry. Applications in the oil and gas industry will
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also be of interest to engineers from other industries
for which multiphase technology offers a novel
solution to their problems. The conference will also
be of particular value to designers, facility and
operations engineers, consultants and researchers
from operating, contracting, consultancy and
technology companies. The scope of the conference
includes a variety of subjects pertinent to Multiphase
Production in both technology development and
applications of existing technologies. The theme of
the conference is “Bigger, Deeper, Longer”.
Detailed information about the conference can be
found in BHRg’s website (www.brhgroup.com).

Publications & Presentations

Since the last Advisory Board meeting, the following
publications and presentations have been made.

1) Atmaca, S., Alsarkhi, A., Zhang, H. Q. and
Sarica, C.: “Characterization of Oil Water
Flows in Inclined Pipes,” SPE 115485,
Accepted for Publication in SPE Projects,
Facilities & Construction Journal, 2009.

2) Gokcal, B., Alsarkhi, A. and Sarica, C.:
“Effects of High Viscosity on Drift Velocity for
Inclined Pipes,” Accepted for Publication in

SPE Projects, Facilities & Construction
Journal, 20009.
3) Al-Safran, E. Kappos, L. and Sarica, C.

“Experimental and Numerical Investigation of
Separator Pressure Fluctuation Effect on
Terrain Slugging in a Hilly-Terrain Two-phase
Flow Pipeline,” Journal of Energy Resources
Technology September 2008.

4) Vielma, M., Atmaca, S., Zhang, H. Q., and
Sarica, C.: “Characterization of Oil/Water
Flows in Horizontal Pipes,” SPE 109591, SPE
Projects, Facilities & Construction Journal,
December 2008.

Paraffin Deposition Projects Activities

The third three-year phase of TUPDP continues. The
studies  concentrate on  paraffin  deposition
characterization of single-phase turbulent flow, oil-
water paraffin deposition, and gas-oil-water paraffin
deposition.

TUHOP Activities

The Center of Research Excellence (TUCORE)
initiated by Chevron at The University of Tulsa funds



several research projects on flow assurance topics.
TUFFP researchers are involved in various TUCORE
activities. One such activity is on High-Viscosity
Multiphase Flow (TUHOP). Chevron has also
provided TU with $680,000 for improvement of an
existing high pressure multiphase flow facility.
Moreover, this research was leveraged by forming a
new Joint Industry Project. Current members of the
TUHORP JIP are BP, Chevron and Petrobras.
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Two-Phase Flow Calendar

Several technical meetings, seminars, and short
courses involving two-phase flow in pipes are
scheduled for 2009. Table 9 lists meetings that
would be of interest to TUFFP members.



Table 9

2009

March 24

March 25
March 26

April 4 - 8

May 4 - 7

May 18 - 22
May 31- June 5
June 17 - 19

September 29

September 30
October 1
October 4 -7

December 7 - 9

Meeting and Conference Calendar

TUHOP Advisory Board Meeting, Tulsa, Oklahoma

TUFFP Spring Workshop, Tulsa, Oklahoma

TUFFP Spring Advisory Board Meeting, Tulsa, Oklahoma

TUPDP Spring Advisory Board Meeting, Tulsa, Oklahoma

SPE Production and Operations Symposium, Oklahoma City, Oklahoma
Offshore Technology Conference, Houston, Texas

TUFFP Short Course, Tulsa, Oklahoma

2009 OMAE Meeting, Honolulu, Hawaii

BHRg's Multiphase Technology 2009, Cannes, France

TUHOP Advisory Board Meeting, Tulsa, Oklahoma

TUFFP Fall Workshop, Tulsa, Oklahoma

TUFFP Advisory Board Meeting, Tulsa, Oklahoma

TUPDP Advisory Board Meeting, Tulsa, Oklahoma

SPE Annual Technical Conference and Exhibition, New Orleans, Louisiana

International Petroleum Technology Conference, Doha, Qatar
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Appendix A

10.

11.

12.

13.

14.

15.

16.

Fluid Flow Projects Deliverables'
"An Experimental Study of Oil-Water Flowing Mixtures in Horizontal Pipes,” by M. S. Malinowsky
(1975).

"Evaluation of Inclined Pipe Two-Phase Liquid Holdup Correlations Using Experimental Data," by C. M.
Palmer (1975).

"Experimental Evaluation of Two-Phase Pressure Loss Correlations for Inclined Pipe," by G. A. Payne
(1975).

"Experimental Study of Gas-Liquid Flow in a Pipeline-Riser Pipe System," by Z. Schmidt (1976).
"Two-Phase Flow in an Inclined Pipeline-Riser Pipe System,"” by S. Juprasert (1976).

"Orifice Coefficients for Two-Phase Flow Through Velocity Controlled Subsurface Safety Valves," by J. P.
Brill, H. D. Beggs, and N. D. Sylvester (Final Report to American Petroleum Institute Offshore Safety and
Anti-Pollution Research Committee, OASPR Project No. 1; September, 1976).

"Correlations for Fluid Physical Property Prediction," by M. E. Vasquez A. (1976).

"An Empirical Method of Predicting Temperatures in Flowing Wells," by K. J. Shiu (1976).

"An Experimental Study on the Effects of Flow Rate, Water Fraction and Gas-Liquid Ratio on Air-Oil-
Water Flow in Horizontal Pipes," by G. C. Laflin and K. D. Oglesby (1976).

"Study of Pressure Drop and Closure Forces in Velocity- Type Subsurface Safety Valves," by H. D. Beggs
and J. P. Brill (Final Report to American Petroleum Institute Offshore Safety and Anti-Pollution Research
Committee, OSAPR Project No. 5; July, 1977).

"An Experimental Study of Two-Phase Oil-Water Flow in Inclined Pipes,” by H. Mukhopadhyay
(September 1, 1977).

"A Numerical Simulation Model for Transient Two-Phase Flow in a Pipeline,” by M. W. Scoggins, Jr.
(October 3, 1977).

"Experimental Study of Two-Phase Slug Flow in a Pipeline-Riser Pipe System," by Z. Schmidt (1977).

"Drag Reduction in Two-Phase Gas-Liquid Flow," (Final Report to American Gas Association Pipeline
Research Committee; 1977).

"Comparison and Evaluation of Instrumentation for Measuring Multiphase Flow Variables in Pipelines,"
Final Report to Atlantic Richfield Co. by J. P. Brill and Z. Schmidt (January, 1978).

"An Experimental Study of Inclined Two-Phase Flow," by H. Mukherjee (December 30, 1979).

! Completed TUFFP Projects — each project consists of three deliverables — report, data and software. Please see the
TUFFP website
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

"An Experimental Study on the Effects of Oil Viscosity, Mixture Velocity and Water Fraction on
Horizontal Oil-Water Flow," by K. D. Oglesby (1979).

"Experimental Study of Gas-Liquid Flow in a Pipe Tee," by S. E. Johansen (1979).
"Two Phase Flow in Piping Components,” by P. Sookprasong (1980).

"Evaluation of Orifice Meter Recorder Measurement Errors in Lower and Upper Capacity Ranges,” by J.
Fujita (1980).

"Two-Phase Metering,"” by I. B. Akpan (1980).

"Development of Methods to Predict Pressure Drop and Closure Conditions for Velocity-Type Subsurface
Safety Valves," by H. D. Beggs and J. P. Brill (Final Report to American Petroleum Institute Offshore
Safety and Anti-Pollution Research Committee, OSAPR Project No. 10; February, 1980).

"Experimental Study of Subcritical Two-Phase Flow Through Wellhead Chokes," by A. A. Pilehvari (April
20, 1981).

"Investigation of the Performance of Pressure Loss Correlations for High Capacity Wells," by L. Rossland
(1981).

"Design Manual: Mukherjee and Brill Inclined Two-Phase Flow Correlations,” (April, 1981).

"Experimental Study of Critical Two-Phase Flow through Wellhead Chokes,"” by A. A. Pilehvari (June,
1981).

"Experimental Study of Pressure Wave Propagation in Two-Phase Mixtures," by S. Vongvuthipornchai
(March 16, 1982).

"Determination of Optimum Combination of Pressure Loss and PVT Property Correlations for Predicting
Pressure Gradients in Upward Two-Phase Flow," by L. G. Thompson (April 16, 1982).

"Hydrodynamic Model for Intermittent Gas Lifting of Viscous Oils," by O. E. Fernandez (April 16, 1982).
"A Study of Compositional Two-Phase Flow in Pipelines," by H. Furukawa (May 26, 1982).

"Supplementary Data, Calculated Results, and Calculation Programs for TUFFP Well Data Bank," by L. G.
Thompson (May 25, 1982).

"Measurement of Local Void Fraction and Velocity Profiles for Horizontal Slug Flow," by P. B. Lukong
(May 26, 1982).

"An Experimental Verification and Modification of the McDonald-Baker Pigging Model for Horizontal
Flow," by S. Barua (June 2, 1982).

"An Investigation of Transient Phenomena in Two-Phase Flow," by K. Dutta-Roy (October 29, 1982).
"A Study of the Heading Phenomenon in Flowing Oil Wells," by A. J. Torre (March 18, 1983).
"Liquid Holdup in Wet-Gas Pipelines," by K. Minami (March 15, 1983).

"An Experimental Study of Two-Phase Oil-Water Flow in Horizontal Pipes,” by S. Arirachakaran (March
31, 1983).
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38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

"Simulation of Gas-Oil Separator Behavior Under Slug Flow Conditions,” by W. F. Giozza (March 31,
1983).

"Modeling Transient Two-Phase Flow in Stratified Flow Pattern,” by Y. Sharma (July, 1983).

"Performance and Calibration of a Constant Temperature Anemometer,” by F. Sadeghzadeh (August 25,
1983).

"A Study of Plunger Lift Dynamics," by L. Rosina (October 7, 1983).

"Evaluation of Two-Phase Flow Pressure Gradient Correlations Using the A.G.A. Gas-Liquid Pipeline
Data Bank," by E. Caetano F. (February 1, 1984).

"Two-Phase Flow Splitting in a Horizontal Pipe Tee," by O. Shoham (May 2, 1984).

"Transient Phenomena in Two-Phase Horizontal Flowlines for the Homogeneous, Stratified and Annular
Flow Patterns," by K. Dutta-Roy (May 31, 1984).

"Two-Phase Flow in a Vertical Annulus," by E. Caetano F. (July 31, 1984).
"Two-Phase Flow in Chokes," by R. Sachdeva (March 15, 1985).

"Analysis of Computational Procedures for Multi-Component Flow in Pipelines,” by J. Goyon (June 18,
1985).

"An Investigation of Two-Phase Flow Through Willis MOV Wellhead Chokes,” by D. W. Surbey (August
6, 1985).

"Dynamic Simulation of Slug Catcher Behavior," by H. Genceli (November 6, 1985).
"Modeling Transient Two-Phase Slug Flow," by Y. Sharma (December 10, 1985).

"The Flow of Oil-Water Mixtures in Horizontal Pipes," by A. E. Martinez (April 11, 1986).
"Upward Vertical Two-Phase Flow Through An Annulus,” by E. Caetano F. (April 28, 1986).
"Two-Phase Flow Splitting in a Horizontal Reduced Pipe Tee," by O. Shoham (July 17, 1986).
"Horizontal Slug Flow Modeling and Metering," by G. E. Kouba (September 11, 1986).
"Modeling Slug Growth in Pipelines," by S. L. Scott (October 30, 1987).

"RECENT PUBLICATIONS" - A collection of articles based on previous TUFFP research reports that
have been published or are under review for various technical journals (October 31, 1986).

"TUFFP CORE Software Users Manual, Version 2.0," by Lorri Jefferson, Florence Kung and Arthur L.
Corcoran Il (March 1989)

"Simplified Modeling and Simulation of Transient Two Phase Flow in Pipelines,” by Y. Taitel (April 29,
1988).

"RECENT PUBLICATIONS" - A collection of articles based on previous TUFFP research reports that
have been published or are under review for various technical journals (April 19, 1988).
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

"Severe Slugging in a Pipeline-Riser System, Experiments and Modeling," by S. J. Vierkandt (November
1988).

"A Comprehensive Mechanistic Model for Upward Two-Phase Flow," by A. Ansari (December 1988).
"Modeling Slug Growth in Pipelines” Software Users Manual, by S. L. Scott (June 1989).

"Prudhoe Bay Large Diameter Slug Flow Experiments and Data Base System™ Users Manual, by S. L.
Scott (July 1989).

"Two-Phase Slug Flow in Upward Inclined Pipes", by G. Zheng (Dec. 1989).
"Elimination of Severe Slugging in a Pipeline-Riser System," by F. E. Jansen (May 1990).

"A Mechanistic Model for Predicting Annulus Bottomhole Pressures for Zero Net Liquid Flow in Pumping
Wells," by D. Papadimitriou (May 1990).

"Evaluation of Slug Flow Models in Horizontal Pipes,” by C. A. Daza (May 1990).
"A Comprehensive Mechanistic Model for Two-Phase Flow in Pipelines,” by J. J. Xiao (Aug. 1990).
"Two-Phase Flow in Low Velocity Hilly Terrain Pipelines," by C. Sarica (Aug. 1990).

“Two-Phase Slug Flow Splitting Phenomenon at a Regular Horizontal Side-Arm Tee,” by S. Arirachakaran
(Dec. 1990)

"RECENT PUBLICATIONS" - A collection of articles based on previous TUFFP research reports that
have been published or are under review for various technical journals (May 1991).

"Two-Phase Flow in Horizontal Wells," by M. Ihara (October 1991).

"Two-Phase Slug Flow in Hilly Terrain Pipelines,” by G. Zheng (October 1991).

"Slug Flow Phenomena in Inclined Pipes,” by I. Alves (October 1991).

"Transient Flow and Pigging Dynamics in Two-Phase Pipelines,” by K. Minami (October 1991).
"Transient Drift Flux Model for Wellbores," by O. Metin Gokdemir (November 1992).

"Slug Flow in Extended Reach Directional Wells," by Héctor Felizola (November 1992).

"Two-Phase Flow Splitting at a Tee Junction with an Upward Inclined Side Arm,” by Peter Ashton
(November 1992).

"Two-Phase Flow Splitting at a Tee Junction with a Downward Inclined Branch Arm," by Viswanatha Raju
Penmatcha (November 1992).

"Annular Flow in Extended Reach Directional Wells," by Rafael Jose Paz Gonzalez (May 1994).

"An Experimental Study of Downward Slug Flow in Inclined Pipes," by Philippe Roumazeilles (November
1994).

"An Analysis of Imposed Two-Phase Flow Transients in Horizontal Pipelines Part-1 Experimental
Results," by Fabrice Vigneron (March 1995).
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

"Investigation of Single Phase Liquid Flow Behavior in a Single Perforation Horizontal Well," by Hong
Yuan (March 1995).

1995 Data Documentation User’s Manual”, (October 1995).

“Recent Publications” A collection of articles based on previous TUFFP research reports that have been
published or are under review for various technical journals (February 1996).

“1995 Final Report - Transportation of Liquids in Multiphase Pipelines Under Low Liquid Loading
Conditions”, Final report submitted to Penn State University for subcontract on GRI Project.

“A Unified Model for Stratified-Wavy Two-Phase Flow Splitting at a Reduced Tee Junction with an
Inclined Branch Arm”, by Srinagesh K. Marti (February 1996).

“Qil-Water Flow Patterns in Horizontal Pipes”, by José Luis Trallero (February 1996).

“A Study of Intermittent Flow in Downward Inclined Pipes” by Jiede Yang (June 1996).
“Slug Characteristics for Two-Phase Horizontal Flow”, by Robert Marcano (November 1996).
“Oil-Water Flow in Vertical and Deviated Wells”, by José Gonzalo Flores (October 1997).

#1997 Data Documentation and Software User’s Manual”, by Avni S. Kaya, Gerad Gibson and Cem Sarica
(November 1997).

“Investigation of Single Phase Liquid Flow Behavior in Horizontal Wells”, by Hong Yuan (March 1998).

“Comprehensive Mechanistic Modeling of Two-Phase Flow in Deviated Wells” by Avni Serdar Kaya
(December 1998).

“Low Liquid Loading Gas-Liquid Two-Phase Flow in Near-Horizontal Pipes” by Weihong Meng (August
1999).

“An Experimental Study of Two-Phase Flow in a Hilly-Terrain Pipeline” by Eissa Mohammed Al-Safran
(August 1999).

“Qil-Water Flow Patterns and Pressure Gradients in Slightly Inclined Pipes” by Banu Alkaya (May 2000).

“Slug Dissipation in Downward Flow — Final Report” by Hong-Quan Zhang, Jasmine Yuan and James P.
Brill (October 2000).

“Unified Model for Gas-Liquid Pipe Flow — Model Development and Validation” by Hong-Quan Zhang
(January 2002).

“A Comprehensive Mechanistic Heat Transfer Model for Two-Phase Flow with High-Pressure Flow
Pattern Validation” Ph.D. Dissertation by Ryo Manabe (December 2001).

“Revised Heat Transfer Model for Two-Phase Flow” Final Report by Qian Wang (March 2003).

“An Experimental and Theoretical Investigation of Slug Flow Characteristics in the Valley of a Hilly-
Terrain Pipeline” Ph.D. Dissertation by Eissa Mohammed Al-safran (May 2003).

“An Investigation of Low Liquid Loading Gas-Liquid Stratified Flow in Near-Horizontal Pipes” Ph.D.
Dissertation by Yonggian Fan.
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104.

105.

106.

107.

108.

109.

110.

“Severe Slugging Prediction for Gas-Oil-Water Flow in Pipeline-Riser Systems,” M.S. Thesis by Carlos
Andrés Beltran Romero (2005)

“Droplet-Homophase Interaction Study (Development of an Entrainment Fraction Model) — Final Report,”
Xianghui Chen (2005)

“Effects of High Oil Viscosity on Two-Phase Oil-Gas Flow Behavior in Horizontal Pipes” M.S. Thesis by
Bahadir Gokcal (2005)

“Characterization of Oil-Water Flows in Horizontal Pipes” M.S. Thesis by Maria Andreina Vielma Paredes
(2006)

“Characterization of Oil-Water Flows in Inclined Pipes” M.S. Thesis by Serdar Atmaca (2007).

“An Experimental Study of Low Liquid Loading Gas-Oil-Water Flow in Horizontal Pipes” M.S. Thesis by
Hongkun Dong (2007).

“An Experimental and theoretical Investigation of Slug Flow for High QOil Viscosity in Horizontal Pipes”
Ph.D. Dissertation by Bahadir Gokcal (2008).
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Appendix B

2009 Fluid Flow Projects Advisory Board Representatives

Baker Atlas
Dan Georgi Datong Sun
Baker Atlas Baker Atlas

2001 Rankin Road

Houston, Texas 77073

Phone: (713) 625-5841

Fax: (713) 625-6795

Email: dan.georgi@bakeratlas.com

2001 Rankin Road

Houston, Texas 77073

Phone: (713) 625-5791

Fax: (713) 625-6795

Email: datong.sun@bakeratlas.com

BP

Official Representative & UK Contact
Paul Fairhurst

BP

Flow Assurance Engineering — UTG
Building H

Chertsey Road

Sunbury on Thames, Middlesex TW16 7LN
England

Phone: (44 1932) 774818

Fax: (44 7787) 105183

Email: fairhucp@bp.com

Alternate UK Contact
Trevor Hill
BP

E&P Engineering Technical Authority — Flow

Assurance

Chertsey Road

Sunbury on Thames, Middlesex TW16 7BP
United Kingdom

Phone: (44) 7879 486974

Fax:

Email: trevor.hill@uk.bp.com

US Contact

George Shoup

BP

501 Westlake Park Blvd.
Houston, Texas 77079
Phone: (281) 366-7238
Fax:

Email:  shoupgj@bp.com

Alternate UK Contact

Andrew Hall

BP

Pipeline Transportation Team, EPT
1H-54 Dyce

Aberdeen, AB21 7PB

United Kingdom

Phone: (44 1224) 8335807

Fax:

Email: halla9@bp.com

US Contact

Taras Makogon

BP

501 Westlake Park Blvd.
Houston, Texas 77079

Phone: (281) 366-8638

Fax:

Email: taras.makogon@bp.com

US Contact

Oris Hernandez

Flow Assurance Engineer

BP

501 Westlake Park Blvd.
Houston, Texas 77079

Phone: (281) 366-5649

Fax:

Email: oris.hernandez@bp.com
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Chevron

Lee Rhyne

Chevron

Flow Assurance Team

1500 Louisiana Street

Houston, Texas 77002

Phone: (832) 854-7960

Fax: (832) 854-7900

Email: lee.rhyne@chevron.com

Jeff Creek

Chevron

1500 Louisiana Street
Houston, Texas 77002
Phone: (832) 854-7957
Fax: (832) 854-7900
Email: Icre@chevron.com

Sam Kashou

Chevron

1500 Louisiana Street

Houston, Texas 77002

Phone: (832) 854-3917

Fax: (832) 854-6425

Email: samkashou@chevron.com

Hariprasad Subramani

Chevron

Flow Assurance

1400 Smith Street, Room 23192
Houston, Texas 77002

Phone: (713) 372-2657

Fax: (713) 372-5991

Email: hjsubamani@chevron.com

ConocoPhillips, Inc.

Tom Danielson
ConocoPhillips, Inc.
600 N. Dairy Ashford
1036 Offshore Building
Houston, Texas 77079
Phone: (281) 293-6120
Fax: (281) 293-6504

Kris Bansal
ConocoPhillips, Inc.
1034 Offshore Building
600 N. Dairy Ashford
Houston, Texas 77079
Phone: (281) 293-1223
Fax: (281) 293-3424

Email: tom.j.danielson@conocophillips.com Email:  kris.m.bansal@conocophillips.com

Richard Fan
ConocoPhillips, Inc.
600 N. Dairy Ashford
1052 Offshore Building
Houston, Texas 77079
Phone: (281) 293-4730
Fax: (281) 293-6504

Email: yonggian.fan@conocophillips.com
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ExxonMobil

Don Shatto

ExxonMobil

P. O. Box 2189

Houston, Texas 77252-2189

Phone: (713) 431-6911

Fax: (713) 431-6387

Email: don.p.shatto@exxonmobil.com

Nader Berchane

ExxonMobil Upstream Research Company
Gas & Facilities Division

P. O. Box 2189

Houston, Texas 77252-2189

Phone: (713) 431-6059

Fax: (713) 431-6322

Email: nader.berchane@exxonmobil.com

Jiyong Cai

ExxonMobil

P. 0. Box 2189

Houston, Texas 77252-2189

Phone: (713) 431-7608

Fax: (713) 431-6387

Email: jiyong.cai@exxonmobil.com

JOGMEC

Tomoko Watanabe

JOGMEC

1-2-2, Hamada, Mihama-ku

Chiba, 261-0025 Japan

Phone: (81 43) 2769281

Fax:  (8143) 2764063

Email: watanabe-tomoko@jogmec.go.jp

Masaru Nakamizu

JOGMEC

One Riverway, Suite 450

Houston, Texas 77056

Phone: (713) 622-0204

Fax: (713) 622-1330

Email: nakamizu-masaru@jogmec.jo.jp

Kuwait Oil Company

Eissa Alsafran

Kuwait University

College of Engineering and petroleum

Petroleum Engineering Department

P. O. Box 5969

Safat — 13060 — Kuwait

Phone: (965) 4987699

Fax: (965) 4849558

Email: eisa@kuniv.edu.kw
dr_ealsafran@yahoo.com

Ahmad K Al-Jasmi
Team Leader R&T (Surface)
Research and Technology Group
Kuwait Oil Company
P. O. Box 9758
Ahmadi — Kuwait 61008
Phone: (965) 3984126
(965) 3866771
Fax: (965) 3989414
Email: ajasmi@kockw.com

Adel Al-Abbasi

Manager, Research and Technology
Kuwait Oil Company (K.S.C.)

P. O. Box 9758

Ahmadi — Kuwait 61008

Phone: (965) 398-8158

Fax: (965) 398-2557

Email: aabbasi@kockw.com

Bader S. Al-Matar

Snr. Reservoir Engineer

R & T Subsurface Team

Kuwait Qil Company

P. O. Box 9758

Ahmadi — Kuwait 61008

Phone: (965) 398-9111 ext. 67708
Email: bmatar@kockw.com

311




Marathon Oil Company

Rob Sutton

Marathon Qil Company

P. O. Box 3128

Room 3343

Houston, Texas 77253

Phone: (713) 296-3360

Fax: (713) 296-4259

Email: rpsutton@marathonoil.com

Minerals Management Services

Sharon Buffington

Minerals Management Services
Technology Research Assessment Branch
381 Elden Street

Mail Stop 2500

Herndon, VA 20170-4817

Phone: (703) 787-1147

Fax: (703) 787-1555

Email:  sharon.buffington@mms.gov

Pemex
Miguel Hernandez Dr. Heber Cinco Ley
Pemex Pemex Exploracion y Produccion
ler Piso Edificio Piramide Subdireccion de la Coordinacion Tecnica de Explotacion
Blvd. Adolfo Ruiz Cortines No. 1202 Gerencia de Sistemas de Produccion
Fracc. Oropeza CP Av. Marina Nacional Num 329
86030 Villahermosa, Tobasco, Torre Ejecutiva Piso 41
Mexico Colonia Huasteca C. P. 11311
Phone: Mexico D.F.

Fax:
Email: mhernandezga@pep.pemex.com

Jose Francisco Martinez

Pemex

Phone:

Fax:

Email: fmartinezm@pep.pemex.com
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Petrobras

Rafael Mendes

Petrobras

Cidade Universitaria — Quadra 7 — Ilha do Fundao
CENPES/PDEP/TEEA

Rio de Janeiro 21949-900

Brazil

Phone: (5521) 38652008

Fax:

Email: rafael.mendes@petrobras.com.br

Kazuoishi Minami

Petrobras

Av. Republica do Chile

65— 17° Andar — Sala 1703

Rio de Janerio 20035-900

Brazil

Phone: (55 21) 5346020

Fax: (55 21) 5341128

Email: minami@petrobras.com.br

Marcelo Goncalves

Petrobras

Cidade Universitaria — Quadra 7 — Ilha do Fundao
CENPES/PDEP/TEEA

Rio de Janeiro 21949-900

Brazil

Phone: (5521) 38656712

Fax: 5521) 38656796

Email: marcelog@petrobras.com.br

Ibere Alves

Petrobras

Phone: (55 21) 5343720
Email: ibere@petrobras.com.br

Rosneft

Vitaly Krasnov

Rosneft Oil Company
Sofiyskaya embankment 26/1
115998 Moscow

Russia

Phone:

Fax:

Email: v_krasnov@rosneft.ru

Vitaly Yelitcheff

Rosneft Oil Company

450092 ufa

Revolutionnaya Str, 96/2

Russia

Phone: (73472) 289900

Fax: (73472) 289900

Email: vitaly@ufanipi.ru
vyelitcheff@gmail.com
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Schlumberger

Mack Shippen
Schlumberger

5599 San Felipe

Suite 1700

Houston, Texas 77056
Phone: (713) 513-2532
Fax: (713) 513-2042
Email:  mshippen@slb.com

William Bailey

Principal

Schlumberger — Doll Research
1 Hampshire Street, MD-B213
Cambridge, MA 02139
Phone: (617) 768-2075

Fax:

Email: wbailey@slb.com

Sammy Haddad

GFM Reservoir Domain Champion & Res. Eng. Advisor
Schlumberger Middle East S.A.

Mussafah

P.O. Box 21

Abu Dhabi, UAE

Phone: (971 2) 5025212

Fax:

Email: shaddad@abu-dhabi.oilfield.slb.com

Shell Global Solutions

Rusty Lacy
Fluid Flow (OGUF)

Shell Global Solutions (US) Inc.

Westhollow Technology Center
3333 Hwy 6 South

Houston, Texas 77082-3101
Phone: (281) 544-7309

Fax: (281) 544-8427

Email: rusty.lacy@shell.com

UIf Andresen

Fluid Flow Engineer

Shell Global Solutions (US) Inc.
Westhollow Technology Center

3333 Hwy 6 South

Houston, Texas 77082

Phone: (281) 544-6424

Fax:

Email: ulf.andresen@shell.com

SPT
Richard Shea Yordanka Gomez-Markovich
SPT SPT

11490 Westheimer, Suite 720
Houston, Texas 77077

Phone: (281) 496-9898 ext. 11
Fax: (281) 496-9950

Email: richard.shea@sptgroup.com

Lee Norris

SPT

11490 Westheimer, Suite 720
Houston, Texas 77077

Phone: (281) 496-9898 ext. 14
Fax: (281) 496-9950

Email: hIn@sptgroup.com

Flow Assurance

DEV-GP6-1438

Phone: (281) 654-7549

Fax: (281) 654-6202

Email: yordanka.e.gomez@exxonmobil.com
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TOTAL

Alain Ricordeau Benjamin Brocart
TOTAL Research Engineer
Rheology and Disperse Systems
TOTAL Petrochemicals France
Research & Development Centre Mont/Lacq
B.P.47 - F-64170

Phone: (33 559) 836997 Lacq, France
Fax: Phone: (33 559) 926611
Email: alain.ricordeau@total.com Fax: (33 559) 926765

Email: Benjamin.brocart@total.com
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Appendix C

History of Fluid Flow Projects Membership

1973
1. TRW Reda Pump 12 Jun. 72 T: 21 Oct. '77
2. Pemex 15 Jun. 72 T: 30 Sept. 96
R: Dec ’97
Current
3. Getty Qil Co. 19 Jun. 72 T: 11 Oct. '84 with sale to Texaco
4. Union Oil Co. of California 7 Jdul. 72 T: for 2001
5. Intevep 3 Aug. 72 TR: from CVP in '77,
T: 21 Jan "05 for 2006
6. Marathon Qil Co. 3 Aug. '72 T: 17 May ‘85
R: 25 June '90
T: 14 Sept. ‘94
R: 3 June ‘97
Current
7. Arco Oil and Gas Co. 7 Aug. 72 T: 08 Dec. ‘97
8. AGIP 6 Sep. '72 T: 18 Dec. '74
9. Otis Engineering Corp. 4 Oct. '72 T: 15 Oct. '82
10. ConocoPhillips, Inc. 5 Oct. 72 T: Aug.'85
R: 5 Dec. '86
Current
11. Mobil Research and Development Corp. 13 Oct. 72 T: 27 Sep. 2000
12. Camco, Inc. 23 Oct. '72 T: 15 Jan. '76
R: 14 Mar. '79
T: 5Jan. '84
13. Crest Engineering, Inc. 27 Oct. '72 T: 14 Nov. '78
R: 19 Nov. '79
T: 1Jun. '84
14. Chevron 3 Nov. '72 Current
15. Aminoil 9 Nov. '72 T: 1Feb.'77
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16. Compagnie Francaise des Petroles 6 Dec. '72 T: 22 Mar. '85
(TOTAL) R: 23 Oct. '90
T: 18 Sep. ’01 for 2002
R: 18 Nov. ‘02
Current
17. Oil Service Co. of Iran 19 Dec. '72 T: 20 Dec. '79
18. Sun Exploration and Production Co. 4 Jan.'73 T: 25 Oct. '79
R: 13 Apr. '82
T: 6 Sep. '85
19. Amoco Production Co. 18 May '73
(now as BP Amoco)
20. Williams Brothers Engrg. Co. 25 May '73 T: 24 Jan. '83
1974
21. Gulf Research and Development Co. 20 Nov. '73 T: Nov. '84
with sale to Chevron
22. El Paso Natural Gas Co. 17 Dec. '73 T: 28 Oct. '77
23. Arabian Gulf Exploration Co. 27 Mar. '74 T: 24 Oct. '82
24, ExxonMobil Upstream Research 27 Mar. '74 T: 16 Sep. '86
R: 1Jan.'88
T: 27 Sep. 2000
R: 2007
Current
25. Bechtel, Inc. 29 May '74 T: 14 Dec. '76
R: 7 Dec. '78
T: 17 Dec. '84
26. Saudi Arabian Oil Co. 11 Jun.'74 T: for 1999
217. Petrobras 6 Aug. '74 T: for 2000
R: for 2005
Current
1975
28. ELF Exploration Production 24 Jul.'74 T: 24 Feb. '76
(now as TotalFina EIf) Tr. from Aquitaine
Co. of Canada
19 Mar. '81
T: 29 Jan. '87
R: 17 Dec. ‘91
29. Cities Service Qil and Gas Corp. 21 Oct. '74 T: 25 Oct. '82
R: 27 Jun. '84
T: 22 Sep. '86
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30. Texas Eastern Transmission Corp. 19 Nov. 74 T: 23 Aug. '82
31. Agquitaine Co. of Canada, Ltd. 12 Dec. '74 T: 6 Nov. '80
32. Texas Gas Transmission Corp. 4 Mar. '75 T: 7 Dec. '89
1976
33. Panhandle Eastern Pipe Line Co. 15 Oct. '75 T: 7 Aug. '85
34. Phillips Petroleum Co. 10 May '76 T: Aug. 94
R: Mar 98
T: 2002
1977
35. N. V. Nederlandse Gasunie 11 Aug. '76 T: 26 Aug. '85
36. Columbia Gas System Service Corp. 6 Oct. '76 T: 15 Oct. '85
37. Consumers Power Co. 11 Apr. 77 T: 14 Dec. '83
38. ANR Pipeline Co. 13 Apr. '77 TR: from Michigan- Wisconsin
Pipeline
Co. in 1984
T: 26 Sep. '84
39. Scientific Software-Intercomp 28 Apr. 77 TR: to Kaneb from Intercomp
16 Nov. '77
TR: to SSI in June '83
T: 23 Sep. '86
40. Flopetrol/Johnston-Schlumberger 5 May '77 T: 8 Aug. '86
1978
41, Norsk Hydro a.s 13 Dec. 77 T: 5Nov. '82
R: 1 Aug. '84
T: 8 May ‘96
42. Dresser Industries Inc. 7 Jun.'78 T: 5 Nov. '82
1979
43. Sohio Petroleum Co. 17 Nov. '78 T:1Oct. '86
44, Esso Standard Libya 27 Nov. '78 T: 2Jun. '82
45. Shell Internationale Petroleum MIJ B.V. 30 Jan.'79 T: Sept. 98 for 1999
(SIPM)
1980
46. Fluor Ocean Services, Inc. 23 Oct. '79 T: 16 Sep. '82
47. Texaco 30 Apr. '80 T: 20 Sep. ’01 for 2002
48. BG Technology (Advantica) 15 Sep. '80 T: 2003
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1981

49. Det Norske Veritas 15 Aug. '80 T: 16 Nov. '82
1982
50. Arabian Qil Co. Ltd. 11 May '82 T: Oct.’01 for 2002
51. Petro Canada 25 May '82 T:28 Oct. '86
52. Chiyoda 3Jun. '82 T:4 Apr ‘94
53. BP 7 Oct. '81 Current
1983
54. Pertamina 10 Jan. '83 T: for 2000
R: March 2006
1984
55. Nippon Kokan K. K. 28 Jun. '83 T:5 Sept. ‘94
56. Britoil 20 Sep. '83 T:10ct. '88
57. TransCanada Pipelines 17 Nov. '83 T:30 Sep. '85
58. Natural Gas Pipeline Co. of America 13 Feb.'84 T:16 Sep. '87
(Midcon Corp.)
59. JGC Corp. 12 Mar. '84 T:22 Aug. ‘94
1985
60. STATOIL 23 Oct. '85 T:16 Mar. '89
1986
61. JOGMEC (formerly Japan National Oil 3 Oct. '86 T: 2003
Corp.) R: 2007
Current
1988
62. China National Oil and Gas Exploration 29 Aug. '87 T:17 Jul. '89
and Development Corporation
63. Kerr McGee Corp. 8 Jul. '88 T:17 Sept. '92
1989
64. Simulation Sciences, Inc. 19 Dec. '88 T: for 2001
1991
65. Advanced Multiphase Technology 7 Nov. '90 T:28 Dec. ‘92

320




66. Petronas 1 Apr. ‘91 T: 02 Mar. 98
R: 1 Jan 2001
T: Nov. 2008 for 2009
1992
67. Instituto Colombiano Del Petroleo 19 July ‘91 T: 3 Sep. "01 for 2002
68. Institut Francais Du Petrole 16 July. '91 T: 8 June 2000
69. Oil & Natural Gas Commission of India 27 Feb. '92 T: Sept. 97 for 1998
1994
70. Baker Jardine & Associates Dec. ‘93 T: 22 Sept. ‘95 for 1996
1998
71. Baker Atlas Dec. 97 Current
72. Minerals Management Service May. 98 Current
(Department of Interior’s)
2002
73. Schlumberger Overseas S.A. Aug. 02 Current
74. Saudi Aramco Mar. 03 T: for 2007
2004
75. YUKOS Dec. ‘03 T: 2005
76. Landmark Graphics Oct. ‘04 T: 2008
2005
77. Rosneft July ‘05 Current
2006
78. Tenaris T: Sept 2008 — for 2009
79. Shell Global Current
80. Kuwait Oil Company Current
2009
81. SPT Current

Note: T = Terminated; R = Rejoined; and TR = Transferred
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(918) 631-5119
kyle-magrini@utulsa.edu

(918) 631-5124
anoop-sharma@utulsa.edu

(918) 631-5124
tingting-yu@utulsa.edu

(918) 631-5115
james-miller@utulsa.edu



Fax Number: (918) 631-5112
Web Sites: www.tuffp.utulsa.edu
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