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The 2005 NPRA Q&A and Technology Forum
addresses real problems and challenges that you
face at your facility and helps you sort through
solutions as you discuss them with panelists and
in networking with other attendees. Today’s com-
petitive refining environment requires attention to
plant safety, superior technology, innovation, and
excellence in operations. Networking with refiners,
petrochemical producers, catalyst and chemicals
suppliers, process licensors, engineering firms,
and other industry experts at the Q&A and
Technology Forum keeps you on top of the latest
developments as you cope with demanding
business conditions.

Principles & Practices

The Principles & Practices (P&P) sessions, which
correspond to and complement the Q&A sessions,
will be ideal for operations superintendents,

process engineers and others that can benefit from

a session that is focused on practical issues, the
fundamentals of good operations, and eliminating
persistent problems.

e Crude & Vacuum Distillation and Delayed Coking

e Gasoline Processes

e FCC

e Distillate Hydroprocessing

e Plant-wide Systems

October 18 -21, 2005

New in 2005:

This year’s program has been expanded to include
a Design and Operations Safety Session which will
use refiners’ experiences and lessons learned from
incidents and near misses as a basis for making
improvements in plant safety.

Plant Automation & Decision Support

In 2005, the Plant Automation and Decision
Support Conference is being co-located with the
Q&A and Technology Forum so that attendees
whose responsibilities overlap between process
engineering, unit operations, process control, and
planning will be able to use their conference time
effectively. This “conference within a conference”
will have its own program and will provide a
comprehensive array of topics for plant automation
professionals.

Process Control

Operator Tools and Effectiveness

Managing the Business — Decision Support
Maintaining and Upgrading the Plant Automation
Infrastructure

The Refinery of The Future

Attendees will be able to attend any of the Q&A,
P&P, plant automation, or safety sessions. There
will be one keynote session for all attendees on
Wednesday and the hospitality suites will be open
to every attendee.
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Session Information

Wednesday
October 19, 2005

Principles &
Practices Sessions

Plant Automation and
Decision Support

Keynote Address

8:00 am — 8:30 am
Texas Ballroom B

The Principles & Practices (P&P)
sessions are discussion-oriented
sessions that complement the information
exchange that occurs in the Q&A
sessions. Each of the P&P sessions

will address the fundamentals of good
operation and the bedrock principles
for the technologies that are commonly
employed. These sessions will usually
have short presentations which will be
followed by a time where attendees can
ask further questions or present their
own particular problems and benefit from
the collective experience of the other
attendees. The five P&P sessions are:
Crude & vacuum distillation and
delayed coking

Gasoline processes

FCC

Distillate hydroprocessing

Plant-wide Systems (Hydrogen Systems,
Tank Farm, Corrosion Control,
Automation & Instrumentation,

Flare Systems, Safety, Utilities)

The NPRA Plant Automation and Decision
Support Conference is ideal for those
individuals who are responsible for plant
automation, process control, planning
and scheduling, IT and modeling/
simulation. Unlike other plant automation
and decision support conferences, this
conference is designed by operating
companies for operating companies.

The Plant Automation and Decision
Support Conference will have five
separate sessions:

Process Control

Operator Tools and Effectiveness
Managing the Business — Decision
Support

Maintaining and Upgrading the Plant
Automation Infrastructure

The Refinery of the Future

J. William Haywood
Senior Vice President, Refining
Tesoro Petroleum Corporation

The refining industry faces multiple,
simultaneous challenges while
navigating a chaotic business
environment and the Gulf Coast
hurricanes. What must we do?

Sponsors

Opening Reception Co-Sponsors:

Advanced Refining Technologies

Air Products / Technip Hydrogen Alliance

Aspen Technology, Inc.

BJ Chemical Services

Chevron Lummus Global

Emerson Process Management

Engelhard Corporation

ExxonMobil Research & Engineering Co.

Fluor Corporation

GE Infrastructure Water & Process
Technologies

Grace Davison

Gulf Chemical & Metallurgical Corp.

Honeywell Process Solutions

Johnson Matthey Catalysts

Nalco Energy Services

Shaw / Stone & Webster

STRATCO, DuPont Refinery Solutions

UOP LLC

Wednesday Morning Coffee Break:
Air Products / Technip Hydrogen Alliance

Wednesday Afternoon
Refreshment Break:
CB&l Howe-Baker

Thursday Morning Coffee Break:
Plant Automation Services, Inc.

Thursday Afternoon
Refreshment Break:
Air Liquide

Conference Bag:
GE Infrastructure Water & Process
Technologies

Q&A Screening Meeting:
Criterion Catalysts & Technologies
Flint Hills Resources, LP

Electronic Session Counter:
Baker Petrolite Corporation




Gasoline Processes
Principles & Practices

Plant Automation:
Process Control

Presider
Ron Marrelli, Holly Refining & Marketing

1. Alkylation Acid Consumption —
ConocoPhillips

2. Monitoring and Operation of Reformer
Heaters — Turpin Consulting

3. Corrosion Monitoring and Control
for Naphtha Hydrotreaters —

Baker Petrolite

4. MACT Il Issues for Reformers —
UOP and Chevron Products

FCC Q&A

Panelists

Ken Bruno, Albemarle Catalysts

Rajan Krishnan, TOTAL Petrochemicals
USA Inc.

Marshall Letts, Shell Canada Products

Pat Maher, ExxonMobil Research &
Engineering

Joe Niedecken, Valero Energy Corp.

Jeffrey Spearman, Barnes & Click, Inc.

Herb Telidetzki, Tesoro Petroleum Corp.

See page 15 for questions.

Presider
Steve Elwart, Ergon Refining

Auditing APC Applications for

Improved Performance

James Gunderman, Staff Process Control
Engineer, Chevron Corporation

Plant process control engineers need to
audit advanced process controls (APC)
to improve APC application performance.
This presentation will discuss Chevron’s
methodology for conducting APC audits,
their evolving approach and lessons
learned in this process.

Identification of Dynamic Inferential
Models Using Slow and Irregular
Analyzer and Lab Data
Dr. Yucai Zhu, Tai-Ji Control;
Jinghua Wang and Qingling Fu,
Sinopec Guangzhou Refinery

Knowledge of the dynamics in inferential
modeling is critical to determining

the accuracy of data that the model
provides. Using a newly developed
identification method, dynamic inferential
models of several product qualities

(e.g. endpoints, flash point) for a crude
unit at Sinopec’s Guangzhou Refinery
have been developed.

Security and Data Access —

Striking the Right Balance

Rick Kaun, Collaborative Production
Management, Matrikon Inc.;
Donovan Tindlill, Supervisor, CPM
Network Services, Matrikon Inc.

Data from remote locations needs to be
secure and readily accessible. There is a
way for operating companies to strike a
balance between security and data
access without increasing security risks
or investing large amounts of capital.

Securing Control Systems in the
Oil and Gas Infrastructure: The I3P
SCADA Security Research Project
Dr. UIf Lindgvest, Program Director,
SRI International; Ben Cook, Research
Staff, Sandia National Laboratories.

Cyber secuirity should be a high priority
at every refining and petrochemical
company. The Institute for Information
Infrastructure Protection (I3P) is working
with 10 research institutions to undertake
a two-year R&D effort to improve the
cyber security of control systems in the
oil and gas industry. This presentation will
identify some cyber security concerns for
the industry, provide an overview of the
research program, and highlight some
specific tools and technologies under
development by the ISP team.

Reduction of “Bad Actor” Nuisance

Process Control Alarms

Douglas Rothenberg, D-RoTH, Inc.,
Probir Shah, ConocoPhillips

Refiners and petrochemical producers
need to be able to evaluate the perform-
ance of their DCS alarm systems. This
presentation will review current best
practices in DCS alarm management
and describe an effective program for
reducing nuisance alarm activations.
Attendees will learn how a program of
data capture, analysis and the pruning
and tuning of alarms can result in a
10-15% initial reduction of nuisance
alarms.




FCC Principles & Practices

Plant Automation:

Operator Tools and Effectiveness

Presider
Cheryl Joyal, BP, p.l.c.

1. Fluidization Fundamentals —
Grace Davison
a. Fluidization fundamentals
b. Standpipe aeration calculations
and FCC pressure balance
c. Troubleshooting-commercial case
studies and examples

2. Heat Balance Fundamentals and the
Effects of Changing Feed — UOP
a. Heat balance fundamentals and
key variables
b. Commercial case studies — feed
effects and combustion modes
c. Heat balance quiz

3. FCC Equipment Technology Types
and Key Design Parameters

Gasoline Processes Q&A

Panelists

Darryl Hess, ExxonMobil Refining &
Supply Company

Tom Johnston, Murphy Qil Company

Greg Joppa, Flint Hills Resources, LP

Ron Marrelli, Holly Refining and Marketing

Jean-Luc Nocca, Axens North America

Jeffrey Spearman, Barnes and Click, Inc.

See page 17 for questions.

Presider
Steve Venner, Honeywell Inc.

Ensure Safe Production (ESP) and
Achieve Economic Targets through
Improved Work Processes and
Increased Collaboration

Bart Winters, Honeywell Inc.

Shell affiliates implemented an operating
management solution to support Shell’s
ESP process at all US refineries. This
presentation will describe how these
advanced applications enabled the ESP
work processes and the benefits Shell
received by using these applications.

Establishing Operator Performance
Improvements and Economic Benefit
for an ASM® Operator Interface
Dal Vernon Reising, Partner,
Jamie Errington, Senior Partner,
Peter Bullemer, Senior Partner and
Time SeMaere, Partner, Human
Centered Solutions, LLP

A controlled comparison of an abnormal
situation management (ASM) operator
interface to that of a traditional DCS
interface was conducted with 21 profes-
sional operators. The results indicated
that operators using the ASM® interface
completed fault scenarios 41% faster
and were 26% more successful. A Monte
Carlo simulation using these results
estimated an economic benefit of
$870,000 per year for an average-size
plant.

Operator Situation Awareness

lan Nimmo, President, User Centered
Design Services LLC

Alarm management, human interface

design, and control room ergonomics

are all important topics for today’s plant

operations however, if they are done in

isolation, they will be unsuccessful. This
presentation will introduce “operator situ-
ation awareness” and how each of these
disciplines can impact the operator’s abil-
ity to respond to abnormal situations; how
modifying the alarm system can be sup-
ported by enhancement of the graphics;
how the graphics can be improved by
human factors and ergonomic design of
the operating console and how the con-
sole communications can be improved
by ergonomic design of the control room.

Improved Operation Performance
Delivers Better Plant Reliability
Sanjeev L. Mullick, Aspen Technology

Today, oil companies are focusing on
increasing production to improve
profitability with historically high margins.
Running more barrels through the refinery
at top capacity introduces a whole new
set of issues related to safe, reliable
operation. Plant reliability and safety ini-
tiatives can help minimize the potential
for disruptions. Equipment reliability
through condition-based monitoring and
reliability-centered maintenance is one
way to ensure plant uptime. Another
important approach for overall plant relia-
bility is business process improvement
and execution. This paper will focus on
the best practices in business processes
and performance management for better
plant reliability. Industry examples and
case studies will be highlighted.

Panel Session to Discuss
Alarm Management
e Peter Jofriet — Honeywell Inc.
e Dave Shook — Matrikon Inc.
e Fred Woolfrey — Yokogawa Corporation
of America




2005 NPRA Q&A Hydroprocessing Design and Operations
Peter G. Andrews Principles & Practices Safety Session
Lifetime Service Awards

The Peter G. Andrews Lifetime Service Presider This year NPRA's Fire and Accident
Award honors members who have made Jeff Johns, Chevron Products Prevention Committee will present a

long lasting contributions to the value session on plant safety topics for process
and vitality of the NPRA Q&A meeting. 1. Reactor Safety — Chevron Products engineers, design engineers, and opera-
Recipients of this award have served tions supervisors and managers. The

as Q&A panelists, screening committee 2. Reactor Gas Scrubbing in Design and Operations Safety session
members, and, most importantly, active Hydroprocessing Units — UOP will cover best practices, lessons learned
participants in the dialogue that is from recent events, the use of safety
fundamental to the meeting. During 3. Process Monitoring — ExxonMobil instrumented systems, and designing for
their careers, the recipients have Research & Engineering loss-control. The program will consist of
demonstrated a willingness to pass on presentations and information sharing by
their knowledge and expertise to future 4. Catalyst Handling — Cat Tech attendees on issues that impact safe
generations in this forum, have made operations.

significant contributions to the meeting’s

quality, and have emphasized the Operator Alarm Overload

importance of sharing knowledge in David Strobhar, President, Beville
making continuous improvements. Engineering

Process Hazard Analysis

Revalidations: Team Composition and

Other Considerations

Joseph E. Zanoni, Vice President, Baker
Engineering and Risk Consultants

Ergonomics for the Engineer
Dennis Attwood, Principal Human Factors
Engineering, RRS Engineering

Crude / Vacuum Distillation
and Coking Q&A

Panelists

Jeff Handwerk, Tesoro Petroleum Corp.

Tom Johnston, Murphy Qil Company

Sonny Loudon, CITGO Petroleum Corp.

Mike McGrath, Foster Wheeler North
America

Bob Reynolds, Nalco Energy Services Co.

Art Suchanek Sim Romero, Valero Energy Corporation

See page 18 for questions.




Managing the Business -
Decision Support

Presider
Jack Davis, Aspen Technology

Planning & Optimization Best

Practices

Michael Hileman, Vice President,
Solomon Associates

The common work practices, routines, or
procedures used in Pacesetter refinery /
petrochemicals facilities to guide the
purchase of feedstocks, set refinery
process unit conditions, and determine
product marketing plans constitute a set
of industry best practices. This paper is
an overview of these planning and opti-
mization best practices, including use of
LP models to help planners unlock the
potential for increased margin generation
for their operations.

Supply Chain Decision Support for a
Multi-Site Refining Company
Paul Fetter, Honeywell, Inc.

This presentation will describe a project
in which an Asian oil company decided
to implement numerous advanced deci-
sion support solutions to integrate and
optimize the corporation’s hydrocarbon
value chain. It will also discuss how the
supply chain planning decision support
was integrated across the corporation
through a hierarchy of optimization
models. This resulted in an integrated
planning model that covered the entire
supply chain.

Crude Supply and Inventory
Management: Tools and Techniques
Darrell Rangnow, Director, Invensys

It may seem to some people that the
process of having the right crude at the
right place at the right time for the right
price would be straightforward, but for
those in the industry that are trying to do
just that it is anything but straightforward.
The decisions made by these individuals
have a large impact on overall refining
profitability and must be made with large
uncertainties in demand, product prices,
crude quality, logistics, and refinery
operating capabilities/capacities. As a
result of these risks and incentives, many
companies have focused significant effort
on developing tools and techniques to
maximize the value gained and reduce
the uncertainties. This paper describes
some of these innovative approaches,
characterizes the effectiveness of these
practices, the various business strategies
employed, and provides industry
examples.

Better Decisions, Less Effort, via
Scheduling Technologies
Craig Acuff, Valero Energy Corporation

Plant scheduling tools have evolved sig-
nificantly over the past five years. Several
vendors are addressing issues such as
cost benefits, complexity, functionality,
and integration. Better decisions are
made with less effort using integrated
scheduling tools. This presentation pres-
ents an overview from an operating com-
pany perspective on how today’s tech-
nologies have overcome legacy issues
and provide the basis for making better
decisions.

Intelligent Information Management

Ken Johnson, Account Manager,
Matrikon Inc.

Tom Porritt, Operating Engineer, Tesoro
Alaska Refinery

Movement management is a key area in
the refinery, and typically the focus of the
oil accountants. All refineries have a
movement management system of one
sort or another, whether it is in the form of
a logbook, a spreadsheet, an Access
database or an automated system pro-
vided by DCS vendors. If information is
gathered at the source, how can we use
this information in a more efficient way to
create significantly more value through
highly efficient business processes?

This presentation will discuss how one
refinery has optimized their information
management by changing their business
processes and adding additional appli-
cations without putting any additional
data collection or management burden
on Operations.

Panel Session on Cutting Edge
Technology in Decision Support
e Rich Bowman — TOTAL Petrochemicals
e Basil Joffe — Aspen Technology
e Pat Kennedy — OSlsoft
e Dean Trierwiler — Haverly Systems




Crude / Vacuum Distillation
and Coking
Principles & Practices

Maintaining and Upgrading the
Plant Automation Infrastructure

Presider
Paul Moote, Sinclair Oil

1. Heater Design and Heater Decoking
Techniques — Foster Wheeler

2. Expansion Options — Pre-flash Towers
and Flash Drums — Process
Consulting Services

3. Heat Exchanger Train Design for
Minimum Energy Usage and Minimum
Fouling — Process Consulting Services

4. Getting More out of your Crude and
Vacuum Towers — Koch Glitsch

5. Coke Cutting Optimization —
Flow Serve

6. Resid Contaminants
a. Effects on operation
b. Effects on liquid products and
coke
c. Effects on heater coking

Hydroprocessing Q&A

Panelists

CT Chang, Sunoco Inc.

George Hoekstra, BP Refining Technology

Greg Joppa, Flint Hills Resources, LP

Larry Kraus, Albemarle Catalysts

Mike McGrath, Foster Wheeler North
America

Jeffrey Spearman, Barnes and Click, Inc.

Brent Stratton, Lion Oil Company

See page 20 for questions.

Presider
Blake Larsen, Western Refining

2006 Industry Comparative

Performance Analysis to Drive

Automation Upgrades

John Havener, Senior Consultant,
Solomon Associates

There is significant interest in upgrading
the automation systems which in the
refining industry average 15 years of
service. This presentation will describe
the areas presently targeted in the study
and describe how the study results will
be targeted to help drive automation
upgrades. The first step will be a compar-
ative performance analysis followed by
identification of gaps to the best perform-
ers. Quantification of the financial impact
provides a springboard to determine if
upgrades are justified; define the projects
and returns; and implement change.

Integration of Wireless Technologies
into Operational Work Practices
Stephane Lauzon, Honeywell Inc.

Wireless technologies are becoming
pervasive and surround us in our daily
lives. Wireless technology in an industrial
setting, while not yet as commonplace,
is also growing. An industrial setting,
however, brings a different set of unique
challenges. The purpose of this paper
will be to review the current “state-of-the-
art” in wireless technologies and provide
an example with guidelines for their
appropriate integration into work prac-
tices at an industrial plant. First will be a
review of existing wireless technologies
and standards. Following this, an opera-
tions scenario from one of Honeywell’s
operating facilities will be presented and
discussed. Finally, there will be a look
ahead at future technological develop-
ments in this area and their potential
implications.

A Future Vision of IT-based

Systemized Control Room Operation

Tetsuji Tani, Engineering Consultant and
Fumitaka Higuchi, Chief Engineer of
Idemitsu Kosan Co.

Since the year 2000, over 30 ISCS /AMS
systems have been applied at the
oil/petrochemical refineries operated by
Idemitsu Kosan in Japan. As a result:

1) manual operation time has been
reduced by 98% through the application
of ISCS to the grade change operation;
2) monitoring time has been reduced by
85% through the application of AMS to
the grade change operation; 3) the
expert’s operational knowledge has been
partially systematized to help automate
start-up and shutdown operations; and
4) knowledge sharing and the dissemina-
tion of operational skill have improved.

Application of Automated Step Testing
and Modeling on a FCC Unit at the
Hovensa St. Croix Refinery
Phil Celaya, Senior Applications Engineer,
Jasna Zekic, Process Engineer,
Zul Bandali, Applications Developer
and Rohit Pantwardhan, Advanced
Control Engineer, Matrikon Inc.

Technology that facilitates automated
monitoring and maintenance of model
predictive control (MPC) applications is
critical to sustaining these applications.
The Hovensa St. Croix refinery has
several MPC applications that were
commissioned, on average, 5-7 years
ago. This presentation describes the
MPC maintenance efforts on the FCC
application based on automated, closed
loop, multivariable step testing and
modeling technology.




Maintaining and Upgrading
the Plant Automation
Infrastructure

Plant-wide Systems
Principles & Practices

“The Refinery
of the Future”

Managing Security for

Open Control Systems

Johan Nye, ExxonMobil Research and
Engineering Company

This presentation will illustrate exactly
what an open control system is, how it
differs from a DCS system and the chal-
lenges it brings to operators. These chal-
lenges are managerial (evaluation, risk
assessment, roles, training) and technical
(separation from other control systems
and networks, cyber security and critical
process control functions). The presenta-
tion will conclude with a short case study
of how this works at ExxonMobil.

Technical Forum on the
“Normalization of Deviation”
“Normalization of Deviation” is when indi-
viduals or teams repeatedly accept a
lower standard of performance over time
until that lower standard becomes the
“norm”. Usually, the acceptance of the
lower standard occurs because the indi-
vidual/team is under pressure (budget,
schedule, etc.) and perceives it will be
too difficult to adhere to the expected
standard. Their intention may be to revert
back to the higher standard when this
period of pressure passes. However, by
“getting away” with the deviation, it is
likely they will do the same thing when
the same stressful circumstances arise
again. Over time, they fail to see their
actions as deviant. This open forum will
discuss the concept of normalization of
deviation in the refining and petrochemi-
cal industries from a plant automation ori-
entation.

Presider
Matt Baebler, Tesoro Petroleum

1. Tank Farm and Blending Logistics in a
Clean Fuels Environment

2. Optimizing Hydrogen Production and
Utilization

3. Controlling Corrosion in Process Units

Presider
Anne Keller, Jacobs Consultancy

Keynote:

“Plant Automation as Seen

by a Plant Manager”

Wouter Raemdonck, Vice President
of the Americas Refining, TOTAL
Petrochemicals

Keynote:

“A Refinery of the Future”

Mike Sarli, Plant Automation Technology
Program Manager, ExxonMobil
Research and Engineering Company

Panel Discussion on
“The Refinery of the Future”
e Jay Atkins — BearingPoint
e Wendy Foslien — Honeywell Inc.
e Mike Sarli — ExxonMobil Research and
Engineering Company




NPRA Q&A Panelists

Ken Bruno began his career with Amoco
at the Research Center in Naperville, IL.
His focus was catalytic cracking where he
served as Pilot Plant and Experimental
Design Engineer, Technical Service
Engineer, FCCU Model Development and
Application Engineer, and FCC Process
Specialist. Ken then moved to Amoco’s (BP) Whiting, IN, refin-
ery as the FCC and Alky Consultant where he was responsible
for process and catalyst optimization.

In 1999, Ken joined Albemarle Catalysts, LLC in Houston, TX,
as Sr. Technical Representative, performing technical service
and catalyst selection for customers across North America. In
2002, he was named FCC Development Manager, NA, respon-
sible for developing and introducing new products, and provid-
ing the interface between customer’s new product require-
ments, research and development initiatives, and marketing.

Ken Bruno received his BSChE from the University of Akron
and his PhD in Chemical Engineering from the University of
Notre Dame.

CT Chang is the Hydroprocessing and
Hydrocracking processes Specialist for
Sunoco R&S. He is responsible for catalyst
and technology evaluation and selection
for Sunoco’s 15 hydroprocessing units.
More recently he has been involved in the gl »
technology selection and implementation

of Sunoco’s clean fuel projects. He spent the first 20 years of his
24-year career at Sunoco in lube base oil process development
and manufacturing support. CT has a BSChE and a MSChE
and a PhD in Physical Chemistry from the University of lllinois at
Urbana, lllinois.

Jeff Handwerk is Process Safety
Superintendent and Process Consultant for
operations engineers at Tesoro Petroleum,
Salt Lake City, UT refinery. He provides
support for all refinery operations and is
responsible for power sales from new refin-
ery cogeneration units. Before joining
Tesoro he provided technical assistance and project develop-
ment in the areas of crude distillation, reforming, aromatics
recovery, alkylation, and lube oil and wax production for Sun Qil
Company and Amoco Qil Company.

Jeff received his BS and MS degrees from the Colorado School
of Mines.

Darryl Hess is Fuels Systems
Coordinator at ExxonMobil's Baton
Rouge, LA refinery. Darryl has worked
in several engineering assignments at
the Benicia, CA, refinery for Humble Qil
until 1976 when he transferred to the
Billings, MT refinery, serving in several
supervisory assignments until 1979. Relocating to Baton
Rouge as the Cogeneration Project Site Development
Coordinator, he was transferred to the Baton Rouge Refinery
Coordination and Product Quality Department in 1982. After
several staff assignments in Refinery Economics and
Chemicals Interface Coordination, he moved into his current
job in 1992 where he has oversight for the scheduling, blend-
ing, shipping, and quality management of up to 450 kB/D of
motor gasoline, aviation gasoline, jet fuel (including JP-8), and
diesel production from the Baton Rouge, LA refinery.

Darryl received his BSChE from Montana State University and
his MBA from Louisiana State University.

George Hoekstra is process specialist
for hydroprocessing in BP’s Refining
Technology Department. His current
work focuses on evaluation of new cata-
lysts and providing support to BP’s refin-
ing business units for all hydroprocess-
ing issues. George has worked for 32
years with Amoco and BP as a Research Engineer and
Research Supervisor in hydroprocessing, catalytic cracking, oil
shale, and lubricants. For several years, he worked in Amoco’s
lubricants business, serving as Product Manager for industrial
lubricants and Director of Lubricant Product Development and
Technical Services. George has a BSChE from Purdue
University and an MBA from the University of Chicago.

Tom Johnston is the Process
Engineering Supervisor at Murphy Oil
USA, Inc., Meraux, Louisiana. Tom
began his career in 1968 at Shell
Chemical Co. Over the next 23 years he ;
worked for Crown Central Petroleum i

and Fina Oil and Chemical. He held '
various positions in process engineering, process develop-
ment, operations and refinery management.

In 1992, Tom joined Murphy Oil USA, Inc. and held positions
in technical services and project management and in 2004
began his current assignment as Process Engineering
Supervisor where his responsibilities included oversight of
crude, vacuum, naphtha hydrotreating, Platforming, distillate
hydrotreating, amine treating, and sulfur recovery.

Tom received his BSChE from Louisiana Tech University and
his MSChE from the University of Houston.




NPRA Q&A Panelists

Greg Joppa is Strategic Planning Manager
at Flint Hills Resources’ Corpus Christi, TX,
refinery. Greg worked for five years at
UNO-VEN/CITGO in Lemont, IL, as a
process engineer where he dealt mostly
with the chemicals units, including a naph-
tha hydrotreater and fixed-bed reformer. In
1999, he started working with Koch/Flint Hills Resources in
Corpus Christi, Texas. He spent almost three years as the oil
flow optimizer for the chemicals complex before taking his pres-
ent assignment as a process engineer on the CCR.

Greg received his BSChE from the University of lllinois at
Urbana-Champaign.

Larry Kraus is the hydroprocessing cata-
lysts Technical Service Manager for
Albemarle Catalysts Co. He has worked for
Albemarle Catalysts Co. (and Akzo Nobel
LLC) for six years. In his current position,
he provides technical advice and support
on catalyst system design, unit operations,
unit monitoring, and unit troubleshooting for technical service
representatives, reviews catalyst technology applications; and
develops/coordinates training for Albemarle and client person-
nel. Prior to the Technical Service Manager role, Larry held posi-
tions as a hydroprocessing specialist for the fixed bed
resid/heavy FCCU feed pretreat, diesel, and reactor internals
areas, and as a hydroprocessing technical service representa-
tive on a commercial team.

Larry’s career began over 15 years ago with Amoco Oil R&D.
He spent six years working on a variety of projects including
synthetic/alternative fuels process design, catalyst develop-
ment, and commercial hydroprocessing catalyst evaluation.
Following this, Larry worked four years at Amoco Worldwide
Engineering & Construction in Houston and the Amoco/BP-
Amoco Texas City refinery on small/medium capital project eval-
uation/implementation and unit optimization studies in hydropro-
cessing and other refining areas.

Larry received BS degrees in Chemical Engineering and
Chemistry from Kansas State University and MS and PhD
degrees in Chemical Engineering from Northwestern University.

Rajan Krishnan is presently the
Assistant General Manager and
Technical Manager for TOTAL
Petroleum Port Arthur, TX, refinery
where Rajan leads and manages the
refinery Technical Department and is
responsible for maximizing refinery
earnings by continuous improvement of unit performance,
advanced process control, development of investment strate-
gies, project management, mechanical integrity and reliability,
quality control (including I1ISO 9000 certification) and informa-
tion management. He has 27 years of professional experience
in refining, petrochemicals and gas processing, as
Development Engineer, Process Engineer, Project Manager,
Business Unit Manager, Department Head, Process Manager
and Technical Manager.

N

Rajan received his Masters degree in Refining and Chemical
Engineering from the French Petroleum Institute and his
BSChE from Calicut University, India.

Marshall Letts is the Technical
Manager, Shell Canada Products,
Sarnia Ontario, Canada where he is
responsible for the Process
Engineering, Process Control/
Instrumentation and Engineering
Services. He has been with Shell
Canada for 24 years and has performed a number of roles
involving process design, unit start-up, projects and consul-
tancy at Shell Canada’s head office and the Sarnia and
Montreal East refineries. Prior to his current position, he was
Head Engineer- Catalytic Cracking and Thermal Cracking for
Shell Canada Products. He received his BSChE from the
Technical University of Nova Scotia.

Arthur ‘Sonny’ Loudon has been with
CITGO since 2000 and is currently the
Process Technical Manager at CITGO’s
Corpus Christi, TX refinery. He has also
served as Manager of Process
Development and Section Supervisor at
the CITGO Lake Charles, LA refinery.
Sonny started his career in Conoco’s Process Engineering
Department in Ponca City, OK, and also worked in engineer-
ing and operations assignments at the Conoco Chemicals
Complex in Lake Charles, LA. He then worked for Pennzoil in
their Roosevelt, UT refinery. In 1995, he was the lead process
engineer in Pennzoil's Houston Corporate Design Group for a
grassroots RCC/alkylation unit which was built at the Pennzoil
Shreveport refinery where, after startup, he served as the
refinery Chief Process Engineer.

Sonny received his BSChE from Brigham Young University
and is a Registered Professional Engineer in LA.
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Patrick Maher is a Distinguished
Engineering Associate for ExxonMobil
Research and Engineering Company at
Baytown, Texas. Pat began his career in
1978 at the ExxonMobil Process Research
Laboratory in Baton Rouge, LA, where he
did R&D work in the areas of FCC,
hydroprocessing and reforming. He held positions in the
Refining & Supply organizations in Baton Rouge and Houston
before joining the ExxonMobil Area Engineering Office in
Baytown. He provides technical support for ExxonMobil FCC
operations in the U.S. and South America. Pat received his
BSChE from the University of Louisiana-Lafayette and his MS
and DSc degrees from Washington University in St. Louis.

Ron Marrelli is the Engineering Manager — B,
for Holly Refining & Marketing Co. in :
Woods Cross, UT. Ron has 32 years expe-
rience in the refining industry most of
which was with Phillips Petroleum
Company and the past two years with
Holly. In his current position, Ron is respon-
sible for overseeing the engineering activities, capital project
development and providing support to the operations and main-
tenance groups at the refinery. Ron has experience in various
process units during his time at Holly and Phillips, including
reforming, HF alkylation, isomerization, crude fractionation,
naphtha and distillate hydrotreating, solvent de-asphalting, sul-
fur recovery and amine treating. During this time in refining, Ron
worked in various refinery engineering and operations positions
and worked as a team leader on the alkylation/reforming/iso-
merization team at the Phillip’s Research and Development
Center. Ron holds a BSChE from the University of Utah.

Michael McGrath is the Director of
Refining for Foster Wheeler North America
Corporation in Houston, TX. Mike joined
Foster Wheeler Corporation as a process
design engineer in Livingston NJ. After
progressing through various positions,
including Group Supervisor of
Hydroprocessing, Chief Process Engineer of Light Qils,
Manager of Light Qils and Petrochemicals, Manager of Process
Designs Operations, he was promoted to head the Process
Design & Development Department in 1993. In this position he
was responsible for the process groups both in Houston, TX
and Perryville, NJ. He assumed his present position in 2004. He
has authored several papers on heavy oil processing and was a
member of the 1987 NPRA Q&A panel.

Mike received his BSChE from Texas A&M University.

Joe Niedecken is the Economics and
Planning Manager at the Valero
Memphis, TN refinery. He has over 17
years of refining experience at several
different facilities with BP, Tosco
Premcor and ConocoPhillips. He has
had operations or technical experience
on most major refining processes, including FCC, reforming
(CCR and semi-regen), delayed coking, hydrocracking,
hydrotreating, HF alkylation and crude units.

Joe holds a BSChE from the University of Cincinnati.

Jean-Luc Nocca is Vice President of
Technology Sales & Marketing for
Axens North America, Inc. Prior to hold-
ing this position, Mr. Nocca carried out
various technical and commercial
assignments in North America (Houston
and Princeton) and at IFP's headquar-
ters in Rueil-Malmaison, France.

Mr. Nocca has over 25 years experience in the refining indus-
try. He is the author of several technical papers in the field of
petrochemicals and clean fuels production.

Mr. Nocca holds a Bachelor of Science degree from “Ecole
Supérieure des Industries Chimiques” (ENSIC), Nancy, France
and from the “Ecole Supérieure des Pétroles et Moteurs”
(ENSPM), Rueil-Malmaison, France.

Robert Reynolds is the R&D Manager
for Downstream Research in the Energy
Services Division of Nalco Company in
Sugar Land, TX. Bob currently man-
ages Nalco’s research and technical
support activities for the refinery
process treatment and fuel and lubri-
cant additives areas. His experience includes desalting,
corrosion inhibition, fouling control, FCCU catalyst metals
passivation, slurry oil settling aids, antifoams, H2S treatment
and cleaners. Bob joined Nalco in 1977 and has had prior
assignments as District Manager, Technical Director, Product
Manager, Research Group Leader and Research Chemist.
He holds a BSChE from Clarkson University.
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NPRA Q&A Panelists

Sim Romero is Director of Coking and
Heavy Oils for Valero Energy
Corporation. As Director of Coking and
Heavy Oils, Mr. Romero is actively
involved with the expansion, optimiza-
tion and troubleshooting of Valero’s
resid conversion units. Mr. Romero has
over 25 years experience in delayed coking and heavy oil con-
version and has worked for Conoco, BP, ARCO, Bechtel and
ExxonMobil.

Jeffrey Spearman is Principal
Consultant at Barnes and Click, Inc.
Jeff began his career in 1985 at
Marathon Qil Company’s Garyville, LA,
refinery, where he was initially responsi-
ble for process engineering support of
FCC, HF acid alkylation, isomerization,
gas separation/treating, and sulfur removal/recovery process
units. He subsequently held positions of increasing responsibili-
ty, including Lead Process Design Engineer for a 30 Mb/d
ROSE unit, Capital Projects Coordinator, and Foreman over the
refinery’s four-unit reforming and hydrotreating complex. Jeff
was transferred to Marathon’s Robinson, IL, refinery in 1992 and
named the Operations Supervisor for the refinery’s FCC, alkyla-
tion, MTBE, and gas recovery complexes. He was later named
the Start-up Supervisor for a new 75 Mb/d distillate desulfuriza-
tion and sulfur recovery complex, and then assumed complete
responsibility for a new business area consisting of the start-up
units and the refinery’s reforming, hydrocracking, and isomer-
ization complexes. Jeff broadened his expertise beginning in
1995 as a consultant, and later as a principal of his firm, spe-
cializing in refining & marketing strategy, feasibility studies,
independent engineering, and litigation support. He has assist-
ed clients in the U.S., Latin America, West Africa, the Middle
East, and Southeast Asia. Jeff joined Barnes and Click, Inc. in
2001.

Jeff received his BSChE from the University of Michigan.

Brent Stratton is Manager of Process
Engineering for Lion Oil Company in El
Dorado, AR. During his 11 years at Lion
Qil, Brent has been responsible for
technical service, optimization, and
process design at the El Dorado, AR
refinery. In his current role, Brent is
responsible for coordinating the activities of the Process
Engineering department, including catalyst management, unit
monitoring and optimization, and capital projects. Prior to join-
ing Lion in 1994, Brent was employed by Walk, Haydel, and
Associates in New Orleans where he did contract refinery
engineering. Brent received his BSChE from the University of
Arkansas.

Herb Telidetzki is presently Tesoro
Petroleum’s FCC and alkylation special-
ist assisting in project development, unit
troubleshooting and monitoring at their
various facilities. His career began
nearly 25 years ago with Esso
Petroleum Canada at their Vancouver,
British Columbia, facility in their Process Control and Technical
Services group, primarily for the FCC area. After 10 years, he
moved to the Project Design and Technical Services group in
Dartmouth Nova Scotia specifically to debottleneck and start
up a revamp of the FCC gas plant, polymerization unit and
downstream fractionation.

Herb then joined Amerada Hess for two years at their Port
Reading, New Jersey, FCC unit as their FCC Technical Service
engineer, including start-up of the MTBE unit. After Hess he
spent 11 years with KBC Advanced Technologies as their spe-
cialist for FCC, alkylation and FCC light ends processing. This
work included process optimization studies, development of
strategic capital projects and implementation of initiatives.
Later, he was also the project leader for a process optimiza-
tion study and site implementation involving all areas of the
refinery (crude fractionation, FCC, alkylation, isomerization,
hydrotreating, reforming).

Herb received his BSChE from the University of Alberta.
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NPRA Q&A Screening Committee

NPRA Manufacturing Committee

The Q&A Screening Committee is a forum where NPRA mem-
bers can discuss operations in the refining and petrochemical
industries, with special emphasis on process technology. The
Q&A Screening Committee and panelists met on June 13-15

in Colorado Springs, CO, where the Committee selected

102 questions deemed most interesting and beneficial to the
conference from those submitted. If you submitted questions
which are not adequately covered by the selected questions,
you may still present them from the floor during the appropriate
Q&A session. The following are members of the 2005 Screening
Committee:

Vito Bavaro, Criterion Catalysts & Technologies
Sandie Brandenberger, ConocoPhillips

Tim Campbell, Axens North America

Ken Chlapik, Johnson Matthey Catalysts
Gerianne D’Angelo, Advanced Refining Technologies
Daryl Dunham, ConocoPhillips

Jim Evans, Shaw/Stone & Webster, Inc.

Gary Everett, LYONDELL-CITGO Refining, LP
Jon Finch, Flying J Inc.

Tom Germany, Murphy Oil USA, Inc.

Stephen Haik, Motiva Enterprises LLC

Fred Hill, Marathon Petroleum Company LLC
Dave Holbrook, UOP LLC

David Hunt, Grace Davison

Cheryl Lynn Joyal, BP p.l.c.

Larry Kremer, Baker Petrolite Corporation

Larry Lacijan, UOP LLC

Warren Letzsch, Shaw/Stone & Webster, Inc.
Larry Lew, Chevron Products Company

Linda Lord, Western Refining Company

Sam Lordo, Nalco Energy Services

Bob Ludolph, Sunoco Inc.

Tarig Malik, CITGO Refining & Chemicals Company LP
Ron Marrelli, Holly Refining & Marketing

Chris McDowell, Tesoro Petroleum Corporation
Joe MclLean, Engelhard Corporation

Dave Mendrek, Murphy Oil USA, Inc.

Michael Mills, GE Water and Process Technologies
Paul Moote, Sinclair Oil Corporation

Brian Moyse, Haldor Topsoe, Inc.

Donald Mulraney, CB&I Constructors, Inc.

Dan Neuman, Tricat Industries, Inc.

Randy Peterson, STRATCO-DuPont

Kevin Proops, Flint Hills Resources, LP

Bob Roddey, Roddey Engineering Services, Inc.
Glen Scheirer, ExxonMobil Research & Engineering Co.
Gary Stephens, Coastal Chemical Co., Inc.
Brent Stratton, Lion Oil Company

Michael Toole, United Refining Company

Lee Turpin, Turpin Consulting

Bill Wilson, Barnes and Click, Inc.

Steve Cousins, Lion Qil Company
Chair

Gary Fuller, Placid Refining Company
Vice Chair

Kevin Brown, Sinclair Qil Corporation

Al Cabodi, U.S. Oil & Refining Co.

Ernie Cagle, Murphy Oil USA, Inc.

Jay Churchill, ConocoPhillips

Larry Cunningham, Afton Chemicals Corp.
Rick Fontenot, Lyondell Chemical Co.
Jim Gillingham, Valero Energy Corp.
Steve Jackson, Hunt Refining Company
Vince Kelley, Sunoco Inc.

Pat Kimmet, CHS Inc.

David Lamp, Holly Corporation

Rick Leicht, National Cooperative Refinery Association
Mike Lewis, Motiva Enterprises LLC

Rich Mendel, Afton Chemicals Corp.
Keith Osborn, Coffeyville Resources LLC
Al Prebula, CITGO Petroleum Corporation
Jay Reinharat, Flint Hills Resources, LP
Jaspal Singh, Indian Qil Corporation Ltd.
Stephen Smiejan, Amerada Hess Corp.
Jim Stump, Frontier El Dorado Refining Co.
Roy Whitt, Marathon Petroleum Company

Maurice McBride, NPRA
Attorney

Jeff Hazle, NPRA
Secretary
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NPRA Plant Automation &
Decision Support Committee

NPRA Plant Automation
Program Committee

Rich Bowman, TOTAL Petrochemicals USA, Inc.
Chair

Blake Larsen, Western Refining Company
Vice Chair

Craig Acuff, Valero Energy Corporation
Darrell Bond, Celanese Ltd.

Jack Davis, Aspen Technology

Steve Elwart, Ergon, Inc.

Phil Hodges, Pasadena Refining System
Anne Keller, Jacobs Consultancy Inc.

Dan Mason, ExxonMobil Research &Engineering Co.

Paul Millner, Chevron Corporation

Cliff Pedersen, Suncor Energy Inc.

Gail Powley, Matrikon Inc.

Kurt Rickard, Lyondell Chemical Co.

Steve Venner, Honeywell Inc.

Doug White, Emerson Process Management

Daniel J. Strachan, NPRA
Secretary

Rich Bowman, TOTAL Petrochemicals USA, Inc.
Jack Davis, Aspen Technology

Steve Elwart, Ergon Refining, Inc.

Anne Keller, Jacobs Consultancy

Blake Larsen, Western Refining Company

Dan Mason, ExxonMobil Research & Engineering Co.
Gail Powley, Matrikon Inc.

Steve Venner, Honeywell Inc.

NPRA Fire and Accident
Prevention Program Committee

Willis Jernigan, Flint Hills Resources, LP
Chair

Fritz Kin, Marathon Petroleum Co., LLC
Dave Worthington, Amerada Hess Corp.
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Q&A and Tecnology Forum:
Questions 1 - 14

Process

1. What are your plans for FCC feed
selection and treatment to meet the
upcoming ULSD regulations?
Specifically, are you planning or
considering atmospheric resid
hydrotreaters?

2. Are you processing unhydrotreated
heavy coker gas oil (HCGO) in the
FCC? What are the impacts on yields,
product qualities and heat balance?

3. What types of slops streams are
charged to FCC’s? Are there any lim-
its for the various slops streams, and
why? What contaminants could be
present that affect FCC catalyst addi-
tives as well as the cracking catalyst?

4. How can oxygen contaminated FCC
gasoline be reprocessed to prevent
problems in downstream units?

5. What options are available to main-
tain the heat balance on full or partial
burn units as they process more
severely hydrotreated feeds? As an
extreme case, how would a two-stage
regenerator resid FCC unit run with
100% hydrocracker bottoms as the
feed?

10.

11.

What is your recent experience with
catalyst fines removal from FCC main
column bottoms product, either using
a mechanical device or a chemical?
If a backflush system is employed,
where is the backflush material rout-
ed? If routed to the FCC riser, what is
the impact on regenerator emissions?

To what extent does LCO cloud point
impact your distillate blending? What
changes in feed properties, catalyst
formulation, riser/reactor conditions,
product fractionation and/or FCC
equipment technology will impact
LCO cloud point? By how much?

Have you seen FCC equipment
degradation over a 5-year run that
has affected LCO quality (gravity,
cetane, sulfur, nitrogen)? What
changes are needed to maintain
product quality specifications?

What FCC unit feedstock, operating,
equipment and catalyst factors affect
gasoline olefin production? What
steps do you take to increase or
decrease FCC gasoline olefins con-
tent? Will a lower FCC gasoline
olefins level help preserve octane
through a gasoline hydrotreater?

What factors influence the ratio of C3
olefins to C4 olefins in the FCC? What
could cause a reduction in the propy-
lene yield at constant butylenes
yield? We have seen this with no
apparent increase in propylene loss
to the fuel gas system.

What are the options for processing
or reducing LCO yield from the FCC?

Environmental

12.

13.

14,

When considering the addition of a
wet gas scrubber to the flue gas
system, how important is the flue

gas piping arrangement for inlet gas
distribution to the scrubber? Has the
liquid spray distribution ever been the
cause of a scrubber performance
problem?

Have you quantified the SO2 loss
associated with a condensing drying
system for FCC stack analyzer
sample conditioning? For drying our
sample, we have a cooling/condens-
ing drying system followed by a
reverse osmosis drying system. We
are concerned that at 20ppm SO2 we
may be losing a significant amount of
SO2 in the condensing coolers (v. the
amount lost at 150ppm SO2) and that
this is possibly related to ammonia
(NH3) slip rates. Is anyone using a
different sample conditioning system
without these issues?

What ratios of SO2 to SO3 have you
observed in the FCCU regenerator
flue gas? What are the key process
variables impacting this ratio? Does
SOx reduction additive affect the
ratio? We have seen changes from
10% SO3 in SOx to 40% but don't
know why. Have others seen these
high SO3/SOx ratios at very low SO27?
Could there be issues with analysis
related to sampling and/or sample
moisture levels?
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Q&A and Tecnology Forum:
Questions 15 - 26

15. NH3 can be added at several
locations in the flue gas system —
upstream of the electrostatic
precipitator (ESP), upstream of the
CO boiler for selective non-catalytic
reduction (SNCR), or upstream of a
selective catalytic reduction (SCR)
unit. Where and how are you moni-
toring the NH3 slip? Do you have
experience with continuous NH3 slip
monitoring”? What do you consider to
be state-of-the-art? Have you moni-
tored NH3 at the wet gas scrubber
(WGS) stack and what would impact
NH3 slip through the WGS?

16. What are the FCC equipment
capabilities and analytical measure-
ment concerns for meeting PM10
(particulate matter, <10 microns)
from the FCC flue gas stack? What
levels of PM10 have been measured
from tertiary cyclones or ESPs?
How do the measurement method
and NH3 affect the determination
of PM10 from precipitation of salts
and/or inclusion of condensable
particulate matter?

Equipment

17. How is the run length or reliability of
a FCC feed fired heater affected if it
is used to control reactor tempera-
ture versus supplying a constant
temperature?

18. Have you used computational fluid
dynamics (CFD) modeling to study
vapor-catalyst flows in FCC risers
(sloped riser, new feed nozzles,
etc)? How did you validate the
models?

19.

20.

21.

22.

What practices do you use for 283.

online cleaning of air blower
turbine surface condensers? What
problems have been encountered?
How do you address energy control
to allow cleaning half of a split-box
condenser?

What could cause a gradual
(months long) localized reduction in
the regenerator dense bed tempera-
ture to less than 1200°F? The other
two bed temperature indicators
remained above 1250°F. There has
been no step change in air grid
pressure differential (dP) and a pro-
file gamma scan of the bed shows
relatively even fluidization, though a

air is passing through the cooler
side of the bed.

What are the coking mechanisms

and ways that coke formation has 25.

been controlled in the FCC main
fractionator bottoms system?

Have you experienced coke lay-
down in the fractionator bottoms
system piping? What analytical mon-
itoring can help make adjustments
to reduce coking tendency?

More severe hydrotreating of FCC 26.

feed reduces H2S in the main
column overhead system. What
changes have you made in your
wash water scheme to avoid higher
pH water and potential carbonate
stress corrosion cracking in the
overhead carbon steel piping?

Our FCC emergency shutdown
systems include feed block valves
and diverter valves which dump
gas oil feed to the main fractionator.
The dump valves protect the feed
pumps and charge heater from loss
of flow. Our emergency procedures
shut down the FCC feed pumps
within minutes. Leaking diverter
valves may put gas oil into decant
oil during normal operation, which is
a significant economic penalty.

Do you divert feed back to the feed
drum instead? Is there a risk of
losing main fractionator bottoms
circulation in this case?

Catalyst
grid tracer study indicates that more ~ 24.

Have you used a ZSM-5 additive
and seen no apparent effect on
FCC gasoline octane? What would
be a possible explanation?

Will the use of ZSM-5 additives influ-
ence the effectiveness of a gasoline
sulfur reduction catalyst or additive?
Do high amounts of ZSM-5 additive
(>10% of fresh catalyst makeup)
have more influence than lower
(more typical) concentrations of
ZSM-57?

The resid FCC generates spent cat-
alyst with metals content of about
10,000 to 12,000 ppm nickel plus
vanadium. We have not found a
suitable disposal option to either the
cement or clay manufacturing indus-
tries. Are there viable options such
as metals recovery that could make
this spent catalyst suitable for landfill
and prevent leaching of the metals
to soil?

16



Q&A and Tecnology Forum:
Questions 27 - 40

Alkylation

27.

28.

29.

30.

31.

What is the minimum acid consump-
tion achievable in a hydrofluoric (HF)
or sulfuric alkylation unit? Please
specify feed type and alkylation
technology. What operating prac-
tices and technologies are available
to reduce acid consumption?

What are the “best practices” for
monitoring and combating corrosion
in alkylation units (both HF and
sulfuric)?

What has been your experience with
online acid analyzers in HF and/or
sulfuric alkylation units? How have
you resolved the differences
between laboratory and online
analyzers results? What reduction

in frequency of sample collection

(if any) have you observed when
online acid analyzers are installed in
sulfuric acid and HF units?

Do you analyze your sulfuric acid
alkylation unit's spent acid for water
content? Is there an optimum water
content for HF or sulfuric acid with
respect to octane response? Is there
an online analyzer available that will
measure acid strength and water
content for sulfuric acid?

In sulfuric acid alkylation units, do
you direct the olefin feeds segregat-
ed by carbon number to separate
points in the reactor or to separate
reactors? Are the separate reactors
running at conditions optimized for
the feed carbon number? What are
the advantages of doing this?

32.

33.

34.

Please share your commercial expe-
rience with alkylation contactor tube
inserts. What increase in apparent
heat transfer coefficient have you
observed? Did adding inserts allow
you to increase unit capacity?

Do you alkylate amylene? If so,
why are you doing so and what
technology are you using?

Are you doing alkylation unit API
RP-751 audits and how often?
Please estimate how many refiners
are doing these audits. What kinds
of things are you finding?

Gasoline Post-Treating

35.

36.

As of January 1, 2005 each refin-
ery’s annual average sulfur content
in finished gasoline may not exceed
30 ppm (credits can be used) and
beginning January 1, 2006 sulfur
content may not exceed 80 ppm on
a per gallon basis (except for
refineries that have temporary
exemptions). How will you ensure
that the FCC gasoline desulfurization
units meet that specification? For
example, will you consider produc-
ing a lighter gasoline cut from their
prefractionator? Will you hydrotreat
FCC feed and, if so, will you install a
spare recycle hydrogen compressor
to keep the unit on line in case of a
compressor trip?

What has been your experience
with silver strip corrosion testing

of gasoline? What are the best
proven means of avoiding failure
of the silver strip test? Has the
mechanism for silver strip test
failure been determined definitively
and, if so, what is it?

. Additives, such as anti-oxidants,

are currently added to the FCC
gasoline. Are such additives
required after hydrotreating of the
FCC naphtha? What is current
commercial practice?

. Which gasoline streams have online

analyzers installed for measuring low
levels of sulfur? Have online sulfur
analyzers been installed for severity
control of FCC gasoline
hydrotreaters?

Naphtha Hydrotreating

39.

40.

What are the important parameters
to consider when designing and
implementing a system to remove
silica from naphtha? Please share
your experiences with hydrotreating
catalyst, silica guard beds for
reformer feed, and sources of silica.

Have you experienced nitrogen
breakthrough in naphtha
hydrotreater (NHT) units, including
ammonium salt formation in associ-
ated reformers, due to processing
crudes containing higher concentra-
tions of organic nitrogen? What
solutions have been or could be
developed to address this problem?
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Q&A and Tecnology Forum:
Questions 41 - 55

Naphtha Reforming

41. Do you have experience with hydro-
carbon emissions from the dust
collectors in continuous reformers
and, if so, how do you handle the
emissions? What are typical ben-
zene concentrations when opening
the dust collectors?

42. Due to upstream limitations, we
often operate below the ammonium
chloride sublimation point in the
top of our reformer stabilizer. What
strategies can be employed to miti-
gate the impact of salt formation (i.e.
water wash, stabilizer feed chloride
removal, process changes, etc.)?
What problems or complications can
result from these solutions and how
can they be handled?

43. What experience do you have with
sending platinum-group metals
(PGM) catalyst offsite for screening
and/regeneration? Under what
conditions would a refiner send
catalyst offsite for regeneration?
Please address the impact of quanti-
ty of catalyst to be handled, ultimate
catalyst destination (reload or send
to metals recovery), hazardous
material handling of unregenerated
catalyst, distance to offsite facility
and economic incentives. Have you
quantified the difference in PGM
fines recovery between on-site and
offsite screening?

44. Which FCC naphtha cut points are
acceptable for reformer feedstock?
What are your experiences when
straying from these cut-point limits?
Do these cut-point limits change if
you operate a resid FCC?

45.

46.

What advances have been made in
naphtha reforming with respect to
higher hydrogen production?

Crude Oil Evaluation

What are you doing (or plan to do) 53.

to reduce benzene in gasoline if
regulations impose a cap of 0.95,
0.75, or 0.5 vol-%? How low can
benzene be reduced by prefraction-
ating the reformer feed?

Isomerization

47.

48.

What is the maximum concentration
of benzene in light straight run
(LSR) isomerization unit feed that

refiners have demonstrated can be 54.

saturated within the safe operating
envelope of the isomerization unit?
What solutions have been, or could
be, developed to increase this
concentration?

Do you feed butanes from HF 55.

alkylation units to isomerization
units? If so, how do you handle
fluorides in the butane stream?

Blendstocks

49.

50.

51.

52.

What gasoline blending problems
related to Driveability Index (DI)
arise when replacing MTBE with
ethanol?

What will you do with surplus
pentanes that may result from lower
RVP requirements and the use of
ethanol?

Are there any catalyst alternatives
for catalytic polymerization (cat poly)
units other than solid phosphoric
acid (SPA) catalyst? Are there any
technical advances to oligomeriza-
tion processes?

For refiners converting MTBE units
to isooctene units, what are you
doing (or plan to do) with the alcohol
side stream?

It seems that treatment of crude
cargoes with amine-based hydrogen
sulfide scavenger chemicals is
becoming more common. Which
crudes are being treated with
amines? What negative effects

have been observed from process-
ing these crudes? What are the
effects on corrosion and wastewater
quality?

What are the “best practice”
techniques for analyzing the salt
content of crude oils? Are there any
compounds in the crude that will
interfere with the salt content analy-
sis’ accuracy and what are they?

What chloride species are found in
vacuum resids from heavy crude oil
processing? Why are they not
removed in the desalting process?
What laboratory methods are used
to identify these species? Is there an
upper limit specification for chloride
in delayed coker feedstocks?
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Q&A and Tecnology Forum:
Questions 56 - 71

Desalting

56. What technologies would you rec-
ommend for desalter level control
instruments in heavy oil applica-
tions? What new technologies have
been implemented or are being
considered? What is your experi-
ence with these technologies with
respect to reliability?

57. What operational, mechanical, or
chemical approaches are being
employed to increase removal of
filterable solids in crude tankage or
during desalting? Where is the most
effective place to do this? Which
method do you use to measure
filterable solids?

58. What are you doing to prepare for
the processing of high conductivity,
high calcium, and high TAN (total
acid number) crude types (such as
Asian, African and North Sea
crudes), especially with regard to
desalter design improvements,
chemical emulsion breakers and
related corrosion control treatment?
What impacts do you expect in the
wastewater treatment plant (WWTP)?

59. We observe oil soluble organic
chlorides that carry corrosive salts
to downstream process units. What
are the sources of these compounds
and why are they showing up in
downstream units? What are the
preferred analytical techniques?

60. What have been your recent
experiences using naphthenic
acid corrosion inhibitor chemicals?
Have they been cost effective?

Distillates

61.

62.

63.

Do you experience thermal stability
problems in your straight run
kerosene and what may be the pos-
sible causes? Do you use chemical
additives (stabilizers) or clay treat
the product? What criteria are used
to select the clay type?

What are the pros and cons of
NaCl versus CaCl2 drying for
middle distillate haze suppression?

Our refinery has been struggling
with premature failures of clay
treaters in jet fuel service. Our
gauge for determining a failure is
whether we pass a JFTOT test
downstream of the clay treater. We
used to run for several years without
a clay changeout and now we are
lucky to make three months. Are you
seeing the same trend? If so, what
are the possible causes?

General

64.

65.

What cutpoint can be achieved in an
atmospheric crude tower running
heavy crudes? What is limiting —
heater outlet temperature, atmos-
pheric tower pressure, or something
else? What are your “best practices”
to minimize diesel to the vacuum
unit?

What is the average energy con-
sumption (MMBTU per barrel of
crude oil) of your crude/vacuum
units? What is currently being moni-
tored to optimize energy recovery?
What is being done to improve the
energy efficiency of your crude/
vacuum units?

66. What parameters are used to control
corrosion in the naphtha section of a
crude tower? Do you have packing
in the naphtha section of the tower
and are you experiencing any prob-
lems with corrosion? What metallur-
gy is being used with success?

67. What layers of protection do you
employ to minimize risk of a
catastrophic pump seal failure in
high vapor pressure streams, includ-
ing streams such as unstabilized
naphtha? Are you evaluating double
seals, increased monitoring (vibra-
tion, lubrication), local hydrocarbon
detectors, and/or pump operating
criteria such as minimum flowrates?

Vacuum Distillation

68. Do you have any experience with
high performance vapor horns in
vacuum towers? If so, what improve-
ments have you seen? What are the
key design parameters to minimize
entrainment?

69. What parameters do you use to
optimize the wash oil rate in
vacuum towers?

Coking

70. Have you analyzed coker heater
deposits for percentages of organics
v. inorganics and speciated these
deposits to determine possible
causes for accelerated coke deposi-
tion? Is sodium or iron an issue?

71. Have you seen the exact same
coker furnace spalling procedure
work one time and not another?
Are there differences in the coker
feed or heater deposits which
prevent effective spalling?

19



Q&A and Tecnology Forum:
Questions 72 - 89

72. What is your experience with coker
3-way switching valves? What type
are you using? What is their mainte-
nance history and what are you
doing to improve their reliability?

73. Is there a “best practice” to mini-
mize/eliminate hot spot formation in
the coke beds of delayed cokers?

74. What type of coke drum unheading
devices are you using? Are you
satisfied with their safety and
performance?

75. What is the minimum outage that
can be run without risk of foamover
that you have experienced? What is
the drum reference point for the
measured outage”?

76. Please provide your “best practice”
guidelines for antifoam usage in the
coker drums. Specifically, please
answer these questions:

a) What is your as-delivered strength of
silicone? What is the strength of
diluted silicone as injected into the
drum?

b) At what drum level should you start
adding antifoam? When should one
end?

c) What is a reasonable amount of
antifoam to use in a complete cycle
(pounds silicone per 1000 barrels of
feed)?

d) What viscosity antifoam do you use?

e) What carrier for the silicone do you
use?

f)  What type of antifoam injection
system do you have?

g) What silicon levels do you experi-
ence in coker product streams?

77. Have you used hollow cone sprays
in the coker fractionator? What are
the advantages and disadvantages
of this application? How many levels
of sprays do you recommend? What
angle and pressure differential (dP)
do you use?

78. How are you currently injecting
sludge streams into your coker?
What are the sludge sources? What
limits the amount of sludge you can
inject?

Catalyst

79. Please share examples of problems
that you have encountered and
lessons learned as a result of dense
loading techniques.

80. Please discuss quality assurance
and “best practices” during catalyst
loading. Please contrast inert atmos-
phere procedures with procedures
used when air is present.

81. Will the increased severity anticipat-
ed for ULSD operations increase the
probability of runaway reaction con-
ditions occurring? What mitigation
strategy are you planning to reduce
the probability of runaway reactions?
What additional operating training is
planned? How does the presence of
LCO impact the probability of a run-
away reaction?

82. How have recent molybdenum price
increases impacted your strategy for
managing spent hydroprocessing
catalyst?

83. Hydrotreating catalyst availability
has been very tight in 2005. How
are you managing the current long
lead time requirements for catalysts,
associated materials, and services?
What is the outlook for availability
in the next 6 months, 12 months,

18 months, and beyond? Are
there plans for increasing catalyst
production?

84. Are hydrotreating catalyst vendors
and/or refiners planning to maintain
catalyst in inventory for emergency
requirements?

Process

85. How do you manage cracked stock
introduction during start-up of new
catalyst, especially in light of new
low-sulfur fuels specifications?

86. Have you had success in producing
ULSD as a side cut from a cat feed
hydrotreater (CFHU or FCC
Pretreater) fractionator? Describe
what was done to the fractionator
and other considerations.

87. Why does light naphtha produced
from mild hydrocracking contain
more than 1% benzene? What
can you do to reduce the benzene
content?

88. Please discuss “best practices”
for the location and number of
thermocouples within hydrotreating
reactors for assessing temperature
distribution in the catalyst beds.

89. Please comment on how existing
CFHU'’s are being utilized in the
production of ULSD. Are they part
of the solution?
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Q&A and Tecnology Forum:
Questions 90 - 102

90. Are you designing ULSD hydrotreat-
ing units to operate in trickle flow
during the entire catalyst cycle or
allowing 100% vapor operation at
some point in the cycle? Please
discuss actual experience.

91. What crudes or purchased
feedstocks are presenting the
greatest challenges for hydropro-
cessing catalysts with respect
to contaminants? How are you
managing these crudes and/or
protecting the catalysts?

92. Are there “best practices” for pre-
dicting hydrogen consumption when
designing a make-up hydrogen
compressor? If you rely on pilot
plant data, how do you obtain
the most accurate hydrogen con-
sumption information (flow meters,
carbon/hydrogen balance, etc.)?

93. How are you dealing with increased
loading in amine systems due to
increasing hydrotreating severity
and increasing crude oil sulfur
content?

94. How are you dealing with increased
hydrogen demand/consumption
resulting from low-sulfur fuels regula-
tions and lower quality feedstocks?

95. Are you planning to use any
non-traditional heat exchanger
designs in ULSD units (e.g.
plate-type exchangers, etc.)?

96. How are you planning to
communicate and mitigate the
effects of transient upstream
operations to downstream
ULSD hydrotreaters?

Quality

97.

98.

Have you observed that new ULSD
hydrotreaters generate a by-product
naphtha stream with high benzene
content? Is this causing problems
within your gasoline pool and how
do you plan to handle it?

Remembering the issues that
occurred with low-sulfur diesel

(500 ppm max) in 1993 with respect
to lubricity additives, are there
similar concerns associated with
the introduction of ULSD regarding
lubricity, conductivity, and/or
thermal stability, etc.?

Safety

99.

100.

101.

102.

Please discuss pros and cons and
your criteria for using independent
shut-down valves in hydrocarbon
and sour water lines between the
high pressure and low pressure
separators in terms of safety.

What are your “best practices” for
inspection of hydrogen steam
reformer furnace tubes by non-
destructive techniques? How will
these practices change as a result
of the critical need for on-stream
reliability in ULSD units?

What is your experience with high
pressure testing of process units
with media other than hydrogen?

For your hydroprocessing personnel
training, are you outsourcing or
developing/using your own in-house
training? How are the training
approaches different for training
operators and engineers?
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Affiliate Directory

Advanced Refining Technologies
Betsy Mettee

7500 Grace Drive

Columbia, MD 21044
410-531-8226
betsy.mettee@grace.com

Air Products /

Technip Hydrogen Alliance
Shirley Miller

7201 Hamilton Blvd.
Allentown, PA 18195-1501
610- 481-7015
millersm@airproducts.com

Albemarle Catalysts

Linda Lopez

2650 Bay Area Blvd.
Houston, TX 77058
281-283-1502
linda.lopez@albemarle.com

Aspen Technology, Inc.

Larry Gill

2500 City West Blvd., Ste. 1500
Houston, TX 77042
858-509-9006
larry.gill@aspentech.com

Arkema (TotalFinaElf)

Rita Longan

2000 Market St.

Philadelphia, PA 19103
215-419-7448
rita.longan@arkemagroup.com

Axens North America

Robyn Gordon

1800 St. Jame’s Place, Suite 500
Houston, TX 77056
713-840-1133
rgordon@axensna.com

Baker Petrolite

Jerry Basconi

12645 West Airport Boulevard
Sugar Land, TX 77478
281-275-7408
jerry.basconi@bakerpetrolite.com

BJ Chemical Services
Lee Ann Maxwell

707 N. Leech

Hobbs, NM 88240
505-393-7751
Imaxwell@bjservices.com

CB&l Howe-Baker

Paul W. Fisher

9800 Centre Parkway, Suite 700
Houston, TX 77036-8271
713-596-5528
pfisher@cbiepc.com

CDTECH / ABB Lummus
Scott Shorey

3010 Briarpark Drive
Houston, TX 77042
713-821-5417
scott.shorey@us.abb.com

Chevron Lummus Global
Lori De Amaral

100 Chevron Way
Richmond, CA 94801
510-242-3177
|[dam@chevron.com

ConocoPhillips

Wendy Olson

600 N. Dairy Ashford, TR3016
Houston, TX 77079

281-293-3028
Wendy.K.Olson@conocophillips.com

Criterion Catalysts & Technologies
Joyce M Hurst

16825 Northchase Drive, Suite 1000
Houston, TX 77060

281-874-9898
joyce_hurst@cricatalyst.com

Emerson Process Management
Sarah Danaher

7070 Winchester Circle

Boulder, CO 80301

303-530-8414
sarah.danaer@emersonprocess.com

Engelhard Corporation
Teresa Garcia

1800 St. James PI., Ste. 400
Houston, TX 77056
713-892-3810
teresa.garcia@engelhard.com

Flint Hills Resources, LP
Kevin R. Proops

P.O. Box 64596

St. Paul, MN 55164-0596
651-437-0997
kevin.proops@fhr.com

ExxonMobil Research &
Engineering Company

Charlene Kegerreis

3225 Gallows Road

Fairfax, VA 22037-0001

703-846-2778
Charlene.k.kegerreis@exxonmobil.com

Fluor Corporation
Gail Cornell

One Enterprise Drive
Aliso Viejo, CA 92656
949-349-7599
gail.cornell@fluor.com

GE Infrastructure Water &
Process Technologies
Michael Gibson

9669 Grogan’s Mill Road
The Woodlands, TX 77380
281-381-4445
michael.gibson@ge.com

Grace Davison

Betsy Mettee

7500 Grace Drive
Columbia, MD 21044
410-531-8226
betsy.mettee@grace.com

Gulf Chemical & Metallurgical Corp.
Jay S. Jaffee

P.O. Box 2290

Freeport, TX 77542

979-233-7882

jjaffee@gulfchem.com
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Haldor Topsoe

Vickie Daniel

17629 El Camino Real, Suite 300
Houston, TX 770058
281-228-5017

vld@topsoe.com

Honeywell Process Solutions
Steve Clark

1250 W. Sam Houston Pkwy. S.
Houston, TX 77042
713-876-4703
stephen.clark@honeywell.com

Intercat

Jennifer Rennick

P.O. Box 412

Sea Girt, NJ 08750
732-223-4644
jrennick@intercatinc.com

Invensys SimSci-Esscor

Kathy Beckman

26561 Rancho Pkwy. South

Lake Forest, CA 92630
949-455-8146
kathy.beckman@ips.invensys.com

Johnson Matthey Catalysts
Karen Slehofer

Two Trans Am Plaza Dr., Ste. 230
Oakbrook Terrace, IL 60181
630-268-6320
Karen.slehofer@matthey.com

KBC Advanced Tech.

Tamra Daniels

14701 St. Mary’s Ln., Suite 300
Houston, TX 77079
281-293-8200
tdaniels@kbcat.com

Koch Heat Transfer

Rick Covey

12602 FM 529

Houston, TX 77041
713-466-3535
rick.covey@kochheattransfer.com

Matrikon Inc.

Gail Powley

Suite 1800, 10405 Jasper Ave.
Edmonton, T5J 3N4, Alberta, Canada
780-448-1010
gail.powley@matrikon.com

Nalco Company, Energy Svc. Div.
Brandy Obvintsev

7705 Highway 90-A

Sugar Land, TX 77478
281-263-7624
bbrazellobvintsev@nalco.com

Pall Corporation

Norm Cathcart

2200 Northern Boulevard
East Hills, NJ 11548
800-873-7255
norm_cathcart@pall.com

PARC Technical Svc
Michelle Kozlowski

100 William Pitt Way
Pittsburgh, PA 15238
412-423-1120
mkozlowski@parctech.com

Plant Automation Services, Inc.
Ray Pullmann

16055 Space Center Blvd., Suite 600
Houston, TX 77062

281-286-6565 x141
roullmann@pas.com

Quest TruTec

Margaret Bletsch

11005 W Fairmont Pkwy.
LaPorte, TX 77571
800-288-8970
m.bletsch@questtrutec.com

Shaw / Stone & Webster
Stephanie Davis

1430 Enclave Parkway
Houston, TX 77077
281-368-4260
Stephanie.davis@shawgrp.com

Soteica

Kevin Bishop

Westgate Atrium, Suite 198
1550 Fox Lake Drive
Houston, TX 77084
281-829-3322
kevin.bishop@soteica.com

STRATCO, DuPont Refinery Solutions
Pamela Pryor

11350 Tomahawk Creek Parkway,

Suite 150

Leawood, KS 66211

913-322-9530
pamela.s.pryor@stratco.dupont.com

Sud Chemie

Jill M. Parman

PO Box 32370

Louisville, KY 40232
502-634-7222
jparman@sud-chemieinc.com

Tracerco

Judy Seabrook

1173 Michener, #9

Sarnia, Ontario, N7S 5G5 Canada
519-332-6160
judy.seabrook@matthey.com

UOP LLC

Margaret M. Oak

25 East Algonquin Rd.
Des Plaines, IL 60017
847-391-3212
Margaret.oak@uop.com

Companies in bold are sponsors.
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