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Building competency in your Facilities Engineers

Upstream and midstream surface facilities are a critical component in the production and
transportation of oil, gas and water. While facilities typically do not represent the largest
capital cost segment of a field development project, it is imperative that they be properly
designed and operated to maximize throughput and availability.

A competent Facility/Process engineer requires knowledge of a broad range of systems,

e.g. separation, piping, rotating equipment, instrumentation and control, safety, electrical,
etc. This required breadth of knowledge is unique relative to other engineers and technical
professionals in the industry. John M. Campbell & Co. provides a wide selection of training
programs to ensure your Facility/Process engineers quickly reach and maintain competency
in this complex area.

As you read through our catalog you will see several examples of career training progressions
for Facility/Process engineers. These have been organized to reflect different areas of interest,
e.g. production facilities, midstream, offshore, etc. These suggested progressions provide a
snapshot of the range of training programs available from JMC and how they can be used to
quickly build competency in a workforce.

In 2010 we added two new courses to our catalog, Process Safety Engineering (PS-4) and
Onshore Gas Gathering Systems: Design and Operation (PF-45). Again we are excited to be
introducing two new courses for 2011.

e |CE-21 Instrumentation, Controls and Electrical Systems for Facilities Engineers
-Applicable to field production facilities, pipelines, gas plants, and offshore systems,
this course provides an overview of electrical power generation and distribution, process
safety systems, instrumentation, control strategies and configurations.

* PF-44 Relief and Flare Systems - Applicable to any oil and gas facility, this course
provides in-depth training of the system needs and causes for relief and flare, selecting
and sizing the critical components, and the use of codes and standards coupled with
industry best practices.

Competent Facilities/Process engineers are essential to the efficient, safe and profitable
development of energy projects. Since 1967John M. Campbell & Co. has been the leader in
the development and delivery of effective training solutions for facilities personnel for oil and
gas organizations worldwide. We are proud to be one of the most recognized and respected
training companies in this important and dynamic industry.
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Our Mission
Robert A. Hubbard
To build proficient President
energy professionals that John M. Campbell & Co.

serve the energy needs of
the global community.

| www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.
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MEMBER GCOMPANIES SERVICE PROVIDERS
From original members, Shell and BP, to the most recent, Talisman, MOL, Pertamina 0GCI, TTG Systems, John M Campbell & Co, University of
and Maersk Qil; the PetroSkills advantage lies with its members. What do the Trinidad & Tobago, and Southern Alberta Institute of Technol- -
- PetroSkills members provide to the Alliance and training industry? ogy power the Alliance initiative by providing: o
v Curriculum advisors and Subject Matter Experts who direct and update PetroSkills Training that spans the industry, all from the same provider,
'.:.,'g,_ o competency maps for each technical discipline using the same model L
e Competency assurance through adoption of structured personnel development based Integrated and Accelerated development programs

Competency-based solutions g
Virtual learning

In-house training

Operations and maintenance competencies <"
Web based competency analysis tools el

on industry approved competency maps

Quality control and assurance that PetroSkills course material and instructors meet
the highest industry standard

IT’S ALL IN THE MAPS. It’s easy to talk about “developing the competency of employees,” but what does that really mean? How do you
establish that baseline for competency development? PetroSkills addresses this question with detailed competency maps. These maps

define non-unique, but necessary job skills at skill levels ranging from awareness to mastery. These competency maps represent the shared
viewpoint of PetroSkills Alliance contributors. It is not PetroSkills telling the industry what’s important - it’s the industry guiding PetroSkills.

; A foundation of competency-hased learning and development.

i PetroSkllls course content is based on the competency maps developed with and by the member companies. Every discipline has clearly detlned skills e
~ contained in each competency map that ensures professionals they will receive the skills they need at their mdmdual level and put them on the nghttra QB e
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John M. Campbell & Co.
Delivers Competency

An experienced, seasoned facilities engineer requires competence in a number of areas.
John M. Campbell & Co. has been providing this competence to upsteam and midstream
professionals for over 40 years.

We understand the shortage of experienced engineering staff causes strain on the world’s
petroleum companies which is why our courses are designed to accelerate the transition from
new hire to fully functioning team member. We do this by providing training courses that are

highly technical, interactive, and f&mhtated by industry experts with hands-on field
experience.

John M. Campbell & Company is the exclusive provider of PetroSkills facilities training and
one of the most distinguished providers of facilities training in the oil and gas industry. We
provide the most comprehensive collection of Facilities training, including the industry
standard, the Campbell Gas Course (G-4 Gas Conditioning and Processing), and are
continually developing new courses.

Courses are offered in the fields of Gas Processing, Production Facilities, Offshore, Pipeline,
Instrumentation and Controls, Electrical, Mechanical, Operations Management, Supply Chain,
Refining, Reliability Engineering and Operator Training.
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How to Quickly Build Competency in Surface Facility Engineers

Structured, integrated training programs taken in a logical progression are the key to quickly developing a “broad-based”
facilities engineer with competencies in many areas.

The Society of Petroleum Engineers describes the knowledge components necessary as “covering a wide range including
all aspects of surface facilities design (process/ utility systems and equipment, measurement and control, electrical
systems, flow assurance, materials, corrosion, solids handling), project management, safety, environmental, operations
and abandonment. Included are: onshore, offshore (subsea, platform-based, and floating-based systems), and pipelines
for oil and gas developments as well as LNG, CNG, GTL plants, terminals and transportation concepts”.

A surface facilities engineer may not need to know how to design or specify an electrical substation or a motor control
center, but will need to understand: voltage levels, electrical classifications, how to specify electric motors, where
variable speed motors are best used and their effect on the electrical system or how power factor affects the cost of
purchased power.

Additionally, a surface facilities engineer may not need to know how to change-out a reciprocating compressor valve or
analyze a vibration problem in a high speed centrifugal, but will need to understand: how valve unloaders and clearance
pockets are used to control compressor capacity in a gas gathering system, the effect of MW and suction temperature on
the performance of a centrifugal compressor in an offshore production facility.

To deliver the necessary competencies in a timely and effective manner John M. Campbell & Company training courses
follow a logical course progression where learning in each course builds on previous courses. Training methods employ
multiple delivery techniques to maximize retention of the technical content. The diagram below illustrates the broad
approach JMC visualizes to develop “broad-based” facilities engineers. Using this approach for your specific career growth
is discussed in the Course Progression matrices that follow.

Understanding the Course Progression Matrices - Pages 5 - 9

For an engineer starting in a facilities technical role, a logical progression would typically begin with a foundation level
course such as the Gas Conditioning and Processing (G-4) course or Oil Production and Processing (PF-4). Subsequent
Intermediate courses can then be chosen to increase competency. Beyond these, additional courses may be chosen
for more in-depth specialization.

Specialized Specialized
—m—
) Non-Rotating oo Produced Water
Flare and Relief Equipment Pipelines Treating
Intermediate
Advanced Oil & . . Instrumentation
Gas Processing Topics| | Rotating Equipment Process Safety & Controls, Electrical
—a—
. 0S-4 G-4 PF-4 PL-4
F
oundation Offshore ( Gas Processing Production Facilities ) Pipeline
0S-21 G-2 G-29 PF-2
Basic Offshore Intro to Gas Proc. LNG Intro to Facilities

4 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.
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GAS PROCESSING ENGINEER

Gas Processing Engineer Course Progression

Example of recommended courses to develop a Gas Processing Engineer over a 3-year span.

Additional courses offer further depth in developing
competencies.

For broader knowledge,
these are recommended.

4
_ p37 )
— P32 Project Management for Engineering
q Relief and Flare Systems

- Gas Treating and PE.44 Y and Construction
- Sulfur Recovery OM-22
- G-6 p25 L : _

Vear p34L 'Corrosion Management in p28 |-

ear2___ . i i A

— nstrumentation, Controls Production/Processing CO, Surface Facilities
_ and Electrical Systems Operations PF-81
— for Facilities Engineers p27L PF-22 —
— ICE-21 3 1| (P31}
_ p27L ] Onshore Gas .
— Gathering Systems: Overview of Offshore Systems
— Heat Transfer Design and Operation 0S-21
— Equipment p361 PF-45 _
— PF-43 p19}

Year1__ P20k Compressor Systems - LNG Short Course:Technology
— Mechanical Design and the LNG Chain
— Process Safety and Specification G-29
— Engineering ME-46
— PS-4
— [
: | A 3-year progression for a
_ Gas Conditioning and Processing G-4‘//® Gas Processing Engineer

0~ ‘ would begin with the

- Gas Conditioning and Processing

Example of a Gas Processing Engineer Progression (G-4) course

All classes available at your location. Contact us today. www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 5
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PRODUCTION FACILITIES ENGINEER

Production Facilities Engineer Course Progression

Example of recommended courses to develop a Production Facilities Engineer over a 3-year span.

Piping Systems:
Mechanical Design
and Specification
ME-41

7‘5)

p

B \
Year2 nstrumentation, Controls

and Electrical Systems

ICE-21

Gas Conditioning
and Processmg

p17k

Year 1__
: Process Safety
_ Engineering
_ PS-4
- @
0~

2

Al

for Facilities Engineers  p33 )

5

p36)

B

Additional courses offer further depth in developing
competencies.

Relief and Flare Systems
PF-44

Tl

— (3

For broader knowledge,
these are recommended.

5

orrosion Management in
Production/Processing
Operations

PF-22

Onshore Pipeline
Facilities: Design,
Construction and Operation
PL-42

Overview of Pump and
Compressor Systems
ME-44

S
-

Processing Facilities PF-4

Oil Production and

o—

p33
Flow Assurance for Pipeline Systems
PL-61
p28
CO, Surface Facilities
PF-81
p37 k

p31j

Example of a Production Facilities Engineer Progression

nJProject Management for Engineering
and Construction
OM-22

™y

Overview of Offshore Systems
0s-21

A 3-year progression for a
Production Facilities Engineer
would begin with the

Oil Production and Processing
(PF-4) course

|www.jmcampbe|l.com | www.petroskills.com | 1.405.321.1383

All classes available at your location. Contact us today.



OFFSHORE ENGINEER

Offshore Engineer Course Progression

Example of recommended courses to develop an Offshore Engineer over a 3-year span.

2011 Facilities Training Catalog

Additional courses offer further depth in developing
competencies.

e

For broader knowledge,
these are recommended.

p27 }-

Relief and Flare Systems
PF-44

"

—

|
Year 3 —
—Wo25)} nstrumentation, Controls
- orrosion Management in LRI Systems
— Production/Processing for Facilities Engineers
_ Operations \ e
- PF-22 p33
Flow Assurance
Year2 __ p2 . 7
— f’ 2 Oil Production for Pipeline Systems
_ and Processing PL-61
_ Facilities p35)
— PF-4 rF
— p31} Piping Systems:
. _ Mechanical Design
_ Overview Of and Specification
— Subsea Systems ME-41
— SS-2 pi7y
Year1 _ Gas Conditioning

Process Safety
Engineering

and Processing
G-4

B

_LC

N
S
M
T :‘o
r‘

31

|o|||
&

PS-4

Fundamentals of Offshore
Design and Construction 0S-4

Example of an Offshore Engineer Progression

p36
verview of Pump and Compressor Systems
ME-44

P33}

Fundamentals of Onshore and
Offshore Pipeline Systems
PL-4

37 )
Project Management for Engineering
and Construction
OM-22

A 3-year progression for an
Offshore Engineer

would begin with the
Fundamentals of Offshore
Design and Construction
(0S-4) course

All classes available at your location. Contact us today.

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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PIPELINE ENGINEER

Pipeline Engineer Course Progression

Example of recommended courses to develop a Pipeline Engineer over a 3-year span.

Additional courses offer further depth in developing
competencies.

For broader knowledge,
@ these are recommended.
4

|

Year 3 —
_ 1 TCorrosion Management in p25)
—Pp35 n i Production/Processing ‘ _ _ _ o
— Piping Systems: Operations | Oil Production and Processing Facilities
_ Mechanical Design PF.22 PF-4
_ and Specification 'Y ]

P33 : -

— ME-41 4
_ ] Flow A p34

Year2__| P31 P—— Ele ol J Instrumentation, Controls and
— for Pipeline Systems — Electrical Systems for Facilities Engineers
_ Subsea Systems PL-61 ICE-21
_ SS-2 P27 ) -—
— 17 b
_ p36L l Onshore Gas pJ
_ _ Gathering Systems: | Gas Conditioning and Processing
_ Overview of Pump and Design and Operation G-4
— Compressor Systems p311 PF-45
— ME-44 ,

Year1__ P20k Overview of
: Process Safety Offshore Systems
_ Engineering 0s-21
— PS-4
_ w
- . A3 ion f

- I progr lon tor
- undamentals of Onshore and Offshorf/® Poaine tngeor
_ Pipeline Systems PL-4 would begin with the
0 Fundamentals of Onshore and
Example of an Pipeline Engineer Progression Offshore Pipeline Systems
(PL-4) course

8 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.
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PERSONAL FAST-TRACK

My Personal FastTrack to Competency (3-year plan)

You know what your career goals are but have you figured out the best way to get there?
Comprehensive self-assessment can highlight areas in which you may need training.
Use this chart to develop your own personal FastTrack to competency progression.

Additional courses, such as Process Safety Engineering (PS-4)
or Corrosion Management in Production/Processing Operations
(PF-22), or other company-specific training, for further depth in
developing competencies.

For broader knowledge,
— choose courses such as
Project Management for

Engineering and Construction
(OM-22).

T Record the Course Name,
Date and Location on the
lines below.

— Choose a Foundation course,
— such as Gas Conditioning

0__ and Processing (G-4),
Oil Production and Processing
(PF-4), Fundamentals
of Offshore Design and

Ca reer G oal: Construction (0S-4) or

Fundamentals of Onshore and

Offshore Pipeline Systems (PL-4).

All classes available at your location. Contact us today. www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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2011 COURSE SCHEDULE

Code Course Name Start Date End Date Location Tuition Page
G5 Gas Conditioning and Processing - Special 1/17/11 1/21/11 Calgary $3,770 21
G4 Gas Conditioning and Processing 1/31/11 2/11/11 London $8,730 A
PF-4 Oil Production & Processing Facilities 1/31/11 2/11/11 Houston $6,290 25
G4 Gas Conditioning and Processing 2/7/11 2/18/11 Houston $6,780 A
E-3 Electrical Engineering Fundamentals for Facilities Engineers 2/14/11 2/18/11 Houston $3,140 34
PS-4 Process Safety Engineering 2/14/11 2/18/11 London $4,330 20
G4 Gas Conditioning and Processing 2/20/11 3/3/11 Doha $8,250 17
IC-3 Instrumentation and Controls Fundamentals for Facilities Engineers 2/21/11 2/25/11 Houston $3,140 35
SC-61 Inside Procurement in Oil and Gas 2/22/11 2/24/11 Houston $2,020 39
ME-41 Piping Systems - Mechanical Design and Specification 2/28/11 3/4/11 Houston $3,140 35
PF-42 Separation Equipment - Selection & Sizing 2/28/11 3/4/11 Houston $3,140 28
PS-4 Process Safety Engineering 3/6/11 3/10/11 Dubai $4,470 20
G4 Gas Conditioning and Processing 3/7/11 3/18/11 Stavanger $8,730 1
om-22 Project Management for Engineering and Construction 3/7/11 3/11/11 Houston $2,880 37
PF-45 Onshore Gas Gathering Systems: Design & Operations 3/7/11 3/11/11 Houston $3,140 27
G-6 Gas Treating and Sulfur Recovery 3/14/11 3/18/11 Houston $3,350 22
PF-21 Applied Water Technology in Oil and Gas Production 3/21/11 3/25/11 London $4,330 25
PS-4 Process Safety Engineering 3/21/11 3/25/11 Houston $3,140 20
SC-41 Contracts and Tenders Fundamentals 3/22/11 3/24/11 Houston $2,020 39
PF-4 Oil Production & Processing Facilities 3/28/11 4/8/11 London $7,520 25
G-2 Overview of Gas Processing - Technical 3/29/11 3/31/11 London $3,400 19
PF-4 Oil Production & Processing Facilities 4/3/11 4/14/11 Dubai $7,460 25
ME-41 Piping Systems - Mechanical Design and Specification 4/4/11 4/8/11 London $4,330 35
0S-21 Overview of Offshore Systems 4/4/11 4/8/11 London $4,330 31
0s-4 Fundamentals of Offshore Systems Design and Construction 4/4/11 4/15/11 Houston $6,220 31
G-7 Process Simulation in Gas Conditioning and Processing 4/11/11 4/15/11 Houston $3,770 22
ME-44 Overview of Pumps and Compressors in Oil and Gas Facilities 4/11/11 4/15/11 London $4,330 36
PF-42 Separation Equipment - Selection & Sizing 4/11/11 4/15/11 London $4,330 28
G4 Gas Conditioning and Processing 5/2/11 5/13/11 Calgary $6,780 1
ICE-21 Overview of Electrical, Controls and Instrumentation Systems in Oil and Gas | 5/9/11 5/13/11 London $4,330 34
PL-4 Fundamentals of Onshore and Offshore Pipeline Systems 5/9/11 5/20/11 Kuala Lumpur $7,070 33
G-29 LNG Short Course: Technology and the LNG Chain 5/23/11 5/27/11 London $3,400 19
ME-62 Turbomachinery Monitoring and Problem Analysis 5/23/11 5/27/11 London $4,330 36
G4 Gas Conditioning and Processing 5/23/11 6/3/11 Kuala Lumpur $8,210 1
OM-24 Seven Keys to World Class Asset Management 6/6/11 6/7/11 Houston $1,280 38
PF-45 Onshore Gas Gathering Systems: Design & Operations 6/6/11 6/10/11 Denver $3,140 27
OM-25 Optimizing Preventive and Predictive Maintenance 6/8/11 6/10/11 Houston $1,920 38
PF-4 Qil Production & Processing Facilities 6/13/11 6/24/11 Kuala Lumpur $7,420 25
G4 Gas Conditioning and Processing 6/20/11 7/1/11 Aberdeen $8,730 17
G4 Gas Conditioning and Processing 7/11/11 7/22/11 Denver $6,920 17
SS-2 Overview of Subsea Systems 7/18/11 7/22/11 Singapore $4,490 31
G-29 LNG Short Course: Technology and the LNG Chain 7/25/11 7/29/11 Perth $3,670 19
ME-41 Piping Systems - Mechanical Design and Specification 7/25/11 7/29/11 Denver $3,455 35
0Ss-21 Overview of Offshore Systems 7/25/11 7/29/11 Houston $3,455 31
G-4 Gas Conditioning and Processing 8/1/11 8/12/11 Perth $8,440 S

10 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383

All classes available at your location. Contact us today.
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Code Course Name Start Date End Date Location Tuition

PL-42 Onshore Pipeline Facilities - Design, Construction and Operations 8/15/11 8/19/11 Denver $3,455
PS-4 Process Safety Engineering 8/15/11 8/19/11 Perth $3,670
G-2 Overview of Gas Processing - Technical 8/16/11 8/18/11 Houston $2,490
ME-44 Overview of Pumps and Compressors in Oil and Gas Facilities 8/22/11 8/26/11 Houston $3,455
SC-61 Inside Procurement in Oil and Gas 8/30/11 9/1/11 Houston $2,220
ICE-21 Overview of Electrical, Controls and Instrumentation Systems in Oil and Gas | 9/5/11 9/9/11 Kuala Lumpur $4,490
PF-44 Relief and Flare Systems 9/5/11 9/9/11 Kuala Lumpur $4,490
G4 Gas Conditioning and Processing 9/12/11 9/23/11 Houston $6,920
0S4 Fundamentals of Offshore Systems Design and Construction 9/12/11 9/23/11 London $7,220
PF-4 Qil Production & Processing Facilities 9/12/11 9/23/11 Stavanger $7,520
G4 Gas Conditioning and Processing 9/19/11 9/30/11 Aberdeen $8,730
PF-21 Applied Water Technology in Oil and Gas Production 9/19/11 9/23/11 Houston $3,455
G-40 Process/Facility Fundamentals 9/26/11 9/30/11 Houston $3,960
PF-22 Corrosion Management in Production/Processing Operations 9/26/11 9/30/11 Houston $1,840
SS-2 Overview of Subsea Systems 9/26/11 9/30/11 Houston $3,455
ME-62 Turbomachinery Monitoring and Problem Analysis 10/3/11 10/7/11 Houston $3,455
SC-41 Contracts and Tenders Fundamentals 10/4/11 10/6/11 Houston $2,220
G5 Gas Conditioning and Processing - Special 10/10/11 10/14/11 | Houston $3,960
ME-41 Piping Systems - Mechanical Design and Specification 10/17/11 10/21/11 | Orlando $3,455
PF-42 Separation Equipment - Selection & Sizing 10/17/11 10/21/11 | Orlando $3,455
PF-44 Relief and Flare Systems 10/17/11 10/21/11 | Houston $3,455
E-3 Electrical Engineering Fundamentals for Facilities Engineers 10/24/11 10/28/11 | Orlando $3,455
G-29 LNG Short Course: Technology and the LNG Chain 10/24/11 10/28/11 | Kuala Lumpur $3,320
ME-46 Compressor Systems - Mechanical Design and Specification 10/24/11 10/28/11 | Orlando $3,455
0S4 Fundamentals of Offshore Systems Design and Construction 10/24/11 11/4/11 Singapore $6,790
PF-4 Qil Production & Processing Facilities 10/24/11 11/4/11 Orlando $6,920
G-6 Gas Treating and Sulfur Recovery 10/31/11 11/4/11 London $4,970
IC-3 Instrumentation and Controls Fundamentals for Facilities Engineers 10/31/11 11/4/11 Orlando $3,455
G4 Gas Conditioning and Processing 11/7/11 11/18/11 | Orlando $6,920
G4 Gas Conditioning and Processing 11/7/11 11/18/11 | Stavanger $8,730
G2 Overview of Gas Processing - Technical 11/14/11 11/16/11 | Kuala Lumpur $3,320
OoM-24 Seven Keys to World Class Asset Management 11/14/11 11/15/11 | Orlando $1,280
PF-45 Onshore Gas Gathering Systems: Design & Operations 11/14/11 11/18/11 | Orlando $3,455
OM-25 Optimizing Preventive and Predictive Maintenance 11/16/11 11/18/11 | Orlando $1,920
G4 Gas Conditioning and Processing 12/3/11 12/14/11 | Cairo $8,250
ME-44 Overview of Pumps and Compressors in Oil and Gas Facilities 12/5/11 12/9/11 Kuala Lumpur $4,490
0S-21 Overview of Offshore Systems 12/5/11 12/9/11 Orlando $3,455
REL-4 Optimizing Asset Availability Using Reliability Engineering 12/5/11 12/9/11 Orlando $3,170

Page
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All classes available at your location. Contact us today.

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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CUSTOMIZED COURSES

Any Course, Any Time, Any Place

John M. Campbell & Co. is committed to making training as convenient as possible, that’s why we offer our courses
in cities known to be hubs of oil and gas activity, minimizing your travel and other related costs and adding value to
our courses.

Don’t see the course you need on our schedule?

All of our courses can also be scheduled on an In-House or Sponsored Public basis at the location of your choice.
So whether you are looking for training for just yourself or your entire team, John M. Campbell & Co. offers an option
to fit your needs.

Sponsored Public In-House

Minimum Registrations Sponsored by 2 or more clients, 12
each committing 5-8 registrations
Who Attends Open Regjstration Selected by Client
Location Worldwide based on Consultation | Worldwide hosted by Client
with Clients

Teambuilding with Coworkers | Yes

Networking with Yes -
Industry Peers

Course Materials Standard Customizable

In-House Courses

In-House courses allow participants to receive comprehensive training and individualized attention from top instructors
and are an excellent solution to training needs when travel budgets are reduced. Using our resources, we can develop
customized and relevant training programs on virtually any petroleum related subject while incorporating a company’s
own data into the curriculum. All course attendees are limited to your internal employees and can be held anywhere you
need training.

Have too few participants for an In-House course? Consider a Sponsored Public course.

Sponsored Public courses are courses held using our standard course material for 2 or more clients, each commiting
5-8 registrations. The course location is arranged with the sponsoring client with John M. Campbell & Co. then opening
registration to the public.

12 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.



Campbell Customized Courses

At John M. Campbell & Co., public and In-House training sessions represent only a portion
of the training we provide. Increasingly, clients come to us with training requests that require
customization from a specific viewpoint. These can be delivered face-to-face or online, and
with mentoring or remote coaching.

We continue to work closely with clients to meet very specific geographic or asset based
learning requirements. These customized courses typically use part of an existing
Campbell course that is then enhanced with additional content. This content can be
developed by Campbell exclusively, or collaboratively with input and direction from the
client. These courses, once developed, often become a regularly scheduled course in the
client’s training program.

For example, a Campbell Customized Course might include 70% Campbell material

and 30% Client material. Campbell Customized Courses can be taught using John M.
Campbell & Co. instructors alongside company Subject Matter Experts (SME) to produce an
exceptional learning experience that reinforces company culture and priorities along with
the technical content.

Existing
Campbell
Material

Existing
Campbell
Material

If your company has an interest in learning more about
Campbell Customized Courses, please call 1-405-321-1383
or email jmcsupport@mcampbell.com.

2011 Facilities Training Catalog

All classes available at your location. Contact us today.

Course Previews
Available Online

John M. Campbell & Co.
courses have been taught

all over the world for over 40
years. JMC is consistently
upgrading courses and adding
new ones based on industry
demand. To keep you familiar
with our course content, we are
now making course previews

available on our website.

Previews include a brief
overview of the course content
followed by a presentation of a
section of the course materials.
A preview of our popular PF-4
Oil Production and Processing
Facilities course is now
available and more courses are

being added.

If you would like to know more
about our courses prior to

enrolling visit:

www.jmcampbell.com/previews

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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WORKFORCE DEVELOPMENT

“We need 50 more competent engineers for the new project
by next year. Send everyone to some classes.”

If this sounds familiar, let JMC help you move from great classes to a Workforce Development plan that includes all
of the elements (mentoring, coaching, classes, on-the-job training, work experience) needed to decrease the time to
competency for your workforce.

We can help you by providing:

* Classes delivered in the order and at the time your workforce is ready

to maximize retention

¢ Mentoring to provide that deeper understanding of the knowledge
element of competencies

* Work experience plans to provide the skills and practice to develop
skilled competencies

* Coaching to help in utilization of company resources

* A Program to bring it all together to minimize the time to competency of
your workforce

Our Workforce Development Plans are custom designed, organized to meet

A typical Workforce Development program layout. the unique challenges of your locations needs.

Typical Programs that we have delivered and continue to successfully deliver:

27 Week, Mentoring, Coaching, Class Room Instruction, Work Place Projects, Competency Measurement

13 Week, intensive, at a facility, %2 day class room, %2 day plant support projects, major project assisted by
distance coaching both before and after the 13 week in-plant sessions

2 year, 8 course, development program with on-the-job training assignments between classroom sessions

We can provide technical advisors, learning development advisors and subject matter experts to help you develop a
program suited to your needs. Our programs are focused to provide the training, mentoring and work experiences that
decrease your team’s time to competency.

Campbell’s Workforce Development Model

0-3 years - New hires come from many backgrounds. A program of basic topics, chosen by you, is delivered
in a consistent pattern, often coupled with a mentoring program using your internal SME’s or JMC'’s deeply
experienced instructor/mentors.

3-6 years - During this time, major career development takes place as your technical personnel find their niche
and develop their specialties. Many JMC learning strategies are used during this time: public courses, In-House
customized courses, mentoring and distance learning. Individual tracking of the career path of each of your
employees is available.

6+ years - This is the period when career contributions are made as established engineers, operators and
other technical personnel. But training doesn’t stop; your workforce may need supervisory and mentoring skill
development as they take on more responsible roles and lead others.

JMC has been developing the industry’s technical professionals for 42 years! We can work with
you, too. Email us at jmcsupport@jmcampbell.com or call us at 405-321-1383 with your workforce
development challenges and we will work with you to create a solution.

14 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.



FastTrack Courses:

Gas Processing Engineer FastTrack (see page 5)
Gas Conditioning and Processing (G-4)

Process Safety Engineering (PS-4)

Compressor Systems Mechanical Design and Specification (ME-46)
Heat Transfer Equipment (PF-43)

Onshore Gas Gathering Systems; Design and Operation (PF-45)
Instrumentation, Controls and Electrical Systems for Facilities Engineers
(ICE-21)

Corrosion Management in Production/ Processing Operations (PF-22)
Gas Treating And Sulfur Recovery (G-6)

Relief and Flare Systems (PF-44)

Project Management for Engineering and Construction (OM-22)

CO, Surface Facilities (PF-81)

Overview of Offshore Systems (0S-21)

LNG Short Course: Technology and the LNG Chain (G-29)

Production Facilities Engineer FastTrack

(see page 6)

Oil Production and Processing Facilities (PF-4)

Process Safety Engineering (PS-4)

Overview of Pump and Compressor Systems (ME-44)

Gas Conditioning and Processing (G-4)

Onshore Pipeline Facilities Design Construction and Operation (PL-42)
Instrumentation, Controls and Electrical Systems for Facilities Engineers
(ICE-21)

Corrosion Management in Production/ Processing Operations (PF-22)
Piping Systems Mechanical Design and Specification (ME-41)

Relief and Flare Systems (PF-44)

Flow Assurance for Pipeline Systems (PL-61)

CO, Surface Facilities (PF-81)

Project Management for Engineering and Construction (OM-22)
Overview of Offshore Systems (0S-21)

Offshore Engineer FastTrack (see page 7)
Fundamentals of Offshore Design and Construction (0S-4)

Process Safety Engineering (PS-4)

Gas Conditioning and Processing (G-4)

Overview of Subsea Systems (SS-2)

Piping Systems Mechanical Design and Specification (ME-41)

Oil Production and Processing Facilities (PF-4)

Corrosion Management in Production/ Processing Operations (PF-22)
Instrumentation, Controls and Electrical Systems for Facilities Engineers
(ICE-21)

Relief and Flare Systems (PF-44)

Overview of Pump and Compressor Systems (ME-44)

Fundamentals of Onshore and Offshore Pipeline Systems (PL-4)
Project Management for Engineering and Construction (OM-22)

Pipeline Engineer FastTrack (see page 8)
Fundamentals of Onshore and Offshore Pipeline Systems (PL-4)
Process Safety Engineering (PS-4)

Overview of Offshore Systems (0S-21)

Overview of Pump and Compressor Systems (ME-44)

Onshore Gas Gathering Systems; Design and Operation (PF-45)
Overview of Subsea Systems (SS-2)

Flow Assurance for Pipeline Systems (PL-61)

Piping Systems Mechanical Design and Specification (ME-41)
Corrosion Management in Production/ Processing Operations (PF-22)
0Oil Production and Processing Facilities (PF-4)

Gas Conditioning and Processing (G-4)

Instrumentation, Controls and Electrical Systems for Facilities Engineers
(ICE-21)

All classes available at your location. Contact us today.

Put Your Career
on the FastTrack

John M. Campbell & Co. Facilities FastTrack Courses are
designed to quickly build competency in onshore and offshore

Facilities Engineers.

For today’s Facilities Engineer a wide range of competencies
are necessary to succeed in a competitive job market. Skills
are needed in all aspects of facilities including transportation,
offshore structures, process/ utility systems and equipment,
measurement and control, electrical systems, flow assurance,

materials, corrosion, and solids handling.

To quickly develop these competencies and build “broad-
based” Facilities Engineers, an integrated and flexible training
program is necessary. John M. Campbell & Co. has developed
the Facilities FastTrack programs to help you quickly develop
competency as a Production Facilities Engineer, Gas Processing

Engineer, Offshore Engineer or Pipeline Engineer.

For more details see the
Progression Matrices on pages 5-8.

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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GAS PROCESSING ENGINEER

GAS PROCESSING

The Gas Processing discipline covers equipment and processes primarily focused on the handling of natural gas and its associated liquids.
The wellhead is the starting point, ending with delivery of the processed gas, meeting the required specifications, into a sales gas or
reinjection pipeline. Recovered natural gas liquids (NGL), again meeting the required specifications, are delivered to an export point - either
a pipeline or storage facility. The NGL may be fractionated into individual specification products or sold as a mix for fractionation elsewhere.
Waste byproducts are disposed of in accordance with the applicable regulatory requirements. Main topics covered include: fundamentals,
natural gas characterization, phase behavior, vapor - liquid equilibrium, basic thermodynamics, and water - hydrocarbon behavior and all
the key equipment to process natural gas. Campbell Training delivers competency based training in these and other areas, at progressive
levels to provide the skills necessary to successfully support the operation of oil and gas production processes.

Gas Processing Engineer Course Progression

Example of recommended courses to develop a Gas Processing Engineer over a 3-year span.

Additional courses offer further depth in developing
competencies.

@ For broader knowledge,
4
these are recommended.

p27 |
— p37 1
- q r-“ Project Management for Engineering
Relief and Flare Systems
- Gas Treating and PF.44 i — and Construction
- Sulfur Recovery 5} OM-22
_ . p34) , orrosion Management in p28
Year2___ Instrumentation, Controls Production/Processing - CO, Surface Facilities
_ and Electrical Systems Operations PF-81
— for Facilities Engineers  p27 ) PF-22
— ICE-21 - ‘ \
_ Onshore Gas p31
— Gathering Systems: ] Overview of Offshore Systems
— Heat Transfer Design and Operation 0S-21
— Equipment p361 PF-45
— PF-43
- C S P19
Year 1__ ompressor Systems - J LNG Short Course:Technology
_ Mechanical Design — and the LNG Chain
_ Process Safety and Specification G-29
_ Engineering ME-46
— PS-4
— ) A 3-year progression for a
- Gas Condltlonlng and ProceSSIng G 4;/@ Gas Processing Engineer
0___ would begin with the
Gas Conditioning and Processing
Example of a Gas Processing Engineer Progression (G-4) course

16 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.



Gas Conditioning and Processing (G-4)

PETROSKILLS

COURSE LEVEL Intermediate

DURATION 10 Days

DESIGNED FOR

Production and processing personnel involved with natural gas and associated liquids to

acquaint or reacquaint themselves with gas conditioning and processing unit operations. This

course is for facilities engineers, process engineers, operations personnel, field supervisors

and others that select, design, install, evaluate or operate gas processing plants and related

facilities.

YOU WILL LEARN

* About the selection and evaluation processes used to dehydrate natural gas, meet hydrocarbon
dew point specifications and extract NGLs

* How to apply physical/thermodynamic property correlations and principles to the design and
evaluation of gas processing facilities

* Equipment sizing methods for major process equipment

* To recognize and develop solutions to operating problems and control issues in gas processing
facilities

ABOUT THE COURSE

The “Campbell Gas Course™” has been the standard of the industry for forty years. Over 30,000

engineers have attended our G-4 program, considered by many to be the most practical and

comprehensive course in the oil and gas industry. Both hand-methods and computer-aided analysis

are used to examine sensitivities of technical decisions. To enhance the learning process, about 30

problems will be assigned, reviewed and discussed throughout the course.

COURSE CONTENT

* Gas processing systems

* Physical properties of hydrocarbons

¢ Qualitative phase behavior

* Vapor-liquid equilibrium

* Water-hydrocarbon phase behavior

¢ Basic thermodynamic concepts

* General system energy changes and rate processes

* Process control fundamentals

¢ Fluid hydraulics

* Separation equipment

* Heat transfer

* Pumps

¢ Compressors

* Refrigeration

* Fractionation/distillation

¢ Glycol dehydration

* Adsorption systems

See sample course outline and daily schedule on page 18.

2011 Schedule and Tuition DENVER
11-22-JUL oo US $6,920
LONDON
31-JAN-11-FEB. .. ..o US $8,730 PERTH
1-12-AUG . .o US $8,440
HOUSTON
T-A8FEB ..o US $6,780 HOUSTON
12-23SEP .. oo US $6,920
DOHA
20-FEB-3-MAR. .......covvnnn. US $8,250 ABERDEEN
19-30-SEP . ..ot US $8,730
STAVANGER
T-18MAR. . ..o US $8,730 ORLANDO
TA8NOV. .o US $6,920
CALGARY
2A3-MAY o US $6,780 STAVANGER
T-18-NOV. .o US $8,730
KUALA LUMPUR
23-MAY-3-JUN ... US $8,210 CAIRO
314DEC. ... US $8,250
ABERDEEN
20-JUN-1-JUL. oo US $8,730

2011 Facilities Training Catalog

Testimonials

Ml “/ loved the key
learning points sessions! |
loved the close follow-up and
familiarity with the text book. |
really liked the exercises and
the frequent breaks to keep
fresh and alert. And of course
the instructor’s positive and
highly encouraging attitude.”

Mirna S.
G-4 Participant

“The books given
were excellent. The discussions
were very informative. The
best thing about the course
was I could relate to the
instructors. They helped a lot
and imparted their vast
experiences to us. It helped
solve some problematic

issues.”
M. Riaz
G-4 Participant

“This course was by far the
best course I have attended

in my career so far. John
Morgan'’s delivery of the
course was excellent & |
would rate him as one of

the best lecturers I've ever
had (which is taking into
account school, university and
other occupational training

courses).”
Chris L.
G-4 Participant

All classes available at your location. Contact us today.

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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SAMPLE COURSE OUTLINE
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Considered by many to be the most practical and comprehensive course in the oil and gas industry, the“Campbell Gas Course™”, has been
attended by over 30,000 engineers. The standard of the industry for well over thirty (30) years, Gas Conditioning and Processing (G-4) deals
with the practical planning, design, specification and operation of gas processing and production systems.

For schedule and tuition information, see page 17

Gas Conditioning and Processing (G-4)

Course Outline
CONCEPTS CONCEPTS
Introduction to gas processing; gas and liquid contracts and Heat Exchangers - Overview, design and specification,
specifications; gas process systems and options; physical shell and tube, plate, plate fin, heaters, cooling towers,
= | properties of hydrocarbon fluids; and phase behavior. O | and aerial coolers; pump principles; power and head;
E « Course Introduction E NPSH evaluation of pump performance and system
O | «Gas Processing Systems 0O | curves; positive displacement and centrifugal pumps; and
* Physical Properties of Hydrocarbons pump control.
* Qualitative Phase Behavior * Heat Transfer
*Pumps
CONCEPTS CONCEPTS
Principles of vapor-liquid equilibrium; K-values; dewpoints; Overview and principles of compression including
bubblepoints; flash calculations; water content of natural gas; reciprocating and centrifugal compressors, power
and hydrates. consumption, performance curves, axial compressors,
N | «Vapor-Liquid Equilibrium N | compressor drivers and compressor control; principles of
E » Water-Hydrocarbon Behavior E refrigeration including pressure vs. enthalpy charts, basic
af. Phase Envelopes and Flash Calculations (a] simple refrigeration cycle, economizer systems, power
consumption, condenser load and mixed refrigerants;
LTS/LTX processes; and turboexpanders.
» Compressors
* Refrigeration
CONCEPTS CONCEPTS
Hydrate inhibition with glycols and alcohols, low dosage; Fractionator operation, design and specification; mass
m | energy balances; energy and power; enthalpy/entropy; tables | e | transfer fundamentals; minimum reflux theoretical plates;
E of data; and general correlations for enthalpy and entropy. E overall efficiency; energy balances; and oil stabilizers.
O | - Water-Hydrocarbon Behavior (Cont’d) O | «Refrigeration (Cont'd)
¢ Basic Thermodynamic Concepts ¢ Fractionation
*System Energy Changes * Refrigeration/Fractionation Exercise
CONCEPTS CONCEPTS
Control modes (proportional, reset, derivative); valve Principles of glycol dehydration; glycol unit operation and
characteristics; DCS and PLCs; flow measurement; examples design; absorber design and specification; equilibrium
<« of control applications, including liquid and gas flow, looped o concepts; regeneration; coabsorption of aromatics;
s>- | systems, complex systems and 2 phase horizontal and >- | troubleshooting; foaming; and corrosion.
g vertical flow. E « Fractionation (Cont’d)
¢ Process Control Fundamentals ¢ Glycol Dehydration
e Fluid Flow
¢ Consolidated Problem. NGL extraction for HC dewpoint
control and hydrate inhibition.
CONCEPTS CONCEPTS
Pressure vessel design; principles of separation; vessel sizing Operation and design of adsorption dehydration systems;
nl- vertical and horizontal, two/three phase; mist extraction; o | properties of desiccants; sizing tower; regeneration
s- | internals and specification; principles of rate processes; ; requirements; and hydrocarbon recovery units.
g series and parallel resistance; and fundamentals of heat Et « Glycol Dehydration (Cont’d)
transfer. « Adsorption Systems
¢ Separation Equipment ¢ Course Overview
* Rate Processes

G-4 is an intensive course and classroom hours are generally longer than a typical training course. Extended sessions are sometimes used for
additional problems, exercises and syndicate work.

Note: Course schedule is approximate and may be adjusted for location and participant interest.

18 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 All classes available at your location. Contact us today.



Overview of Gas Processing

- Non-Technical (G-1)

PETROSKILLS

COURSE LEVEL Basic

DURATION 2 Days

DESIGNED FOR

General administration, supervisory, non-technical

management personnel, as well as anyone that could

benefit from a broad overview of important aspects of

the gas processing industry.

YOU WILL LEARN

« Oil and gas facilities terminology

* Fundamentals of commercial and contract issues

* Key areas in oil and gas production surface facilities

* How gas is transported and sold

* Non-technical fundamentals of technology and
processes

* Why various treatment processes and technologies
are selected for differing gas compositions and
processing applications

* Markets and uses for natural gas liquids

ABOUT THE COURSE

This course is designed for a broad non-technical
audience. While the course is intended to be interactive
and participatory, most technical calculations are
eliminated and use of technical terminology is
minimized.

COURSE CONTENT

* Basic concepts & fundamentals of natural gas
* Industry overview

* Natural gas composition and specifications

* Production facilities

* Gas properties and behavior

* Gas flow fundamentals

* Natural gas treating

* Overview of sulfur recovery and disposal

* Gas dehydration

* Conditioning and processing of natural gas

« Liquid product fractionation and treating

* Gas compression

* Transportation systems

For schedule and pricing information or to arrange
an In-House session of this course, visit our
website at www.jmcampbell.com or contact us at
Jjmesupport@mcampbell.com.

Overview of Gas Processing

-Technical (G-2)

PETROSKILLS

COURSE LEVEL Basic

DURATION 3 Days

DESIGNED FOR

Geologists, reservoir engineers, line managers,
operational staff, shift foremen, those new to the
industry such as entry-level engineers, as well as
anyone interested in a general, technically oriented
overview of the gas processing industry.

YOU WILL LEARN

* Oil and gas facilities terminology

* How gas processing fits into the value chain for
hydrocarbon products

* About key commercial and contract issues

* How gas is transported and sold

* The difference between various gas conditioning and
processing technologies

* Why various treatment processes and technology
are selected for differing gas compositions and
processing applications

 Principles of gas measurement and common
measurement devices

* Markets and uses for NGL, LPG, ethane, propane and
butane

* Key pieces of equipment used in natural gas
production and processing facilities

ABOUT THE COURSE

This course is designed for a broad technical audience.
It is participative and interactive, and utilizes
fundamental technical exercises and terminology to
communicate key learning points.

COURSE CONTENT

* Industry overview

* Gas processing fundamentals

* Terminology

* Chemistry of oil and gas

* Markets, gas contracts and specifications

« Technical fundamentals, e.g. physical properties and
phase behavior

* Oil and gas production facilities

* Hydrates, hydrate inhibition

* Gas dehydration

* Gas sweetening and sulfur recovery

* Acid gas reinjection

* Natural gas liquids and dew point control

» Nitrogen rejection and helium recovery

* Fractionation and stabilization

* Heat exchange and compression

* Gas transportation options

* Emerging technology

2011 Schedule and Tuition

LONDON

29-31MAR. ..o US $3,400
HOUSTON

16-18AUG. ... US $2,490
KUALA LUMPUR

14-16NOV. ... US $3,320

2011 Facilities Training Catalog

LNG Short Course:
Technology and the LNG

Chain (G-29)

COURSE LEVEL Basic

DURATION 5 Days

DESIGNED FOR

Technical, engineering and operations staff, as well
as commercial and management staff who require a
technical overview of the LNG industry.

YOU WILL LEARN

* LNG industry review, technology

* LNG facilities world-wide

* A survey of commercial and contractual issues

* About project costs, feasibility and development

* Some fundamentals of gas technology

* To apply knowledge of LNG gas pretreatment, drying
and refrigeration

« To describe liquefaction technologies and appreciate
the differences

* The types of compressor drivers, gas turbines and
electric motors

* About LNG storage, shipping and terminals

ABOUT THE COURSE

Technical LNG basics are covered in this intensive
short course. It provides an overview of the technology
in the LNG chain. The course covers facility operation
topics, technical and design issues. Key commercial
issues are also discussed. Selected exercises and
syndicates are used throughout the course. In-House
versions are available with either increased technical
and operational emphasis or increased project and
development emphasis.

COURSE CONTENT

* Introduction to LNG

* Commercial issues

* Technical fundamentals

* Gas processing basics

* Major equipment

* Refrigeration and LNG liquefaction

* Shipping

* LNG storage

* Regasification terminals and energy recovery

¢ Future trends in LNG

PETROSKILLS

2011 Schedule and Tuition

LONDON

232TMAY. ..o US $3,400
PERTH

2529 JUL ..o US $3,670
KUALA LUMPUR

24280CT ..o US $3,320

All classes available at your location. Contact us today.

www.jmcampbell.com | www.petroskills.com | 1.405.321.1383

19

2
>
7]
U
Py
o
)
m
n
L
Z
)




2011 Facilities Training Catalog

Process Safety

Engineering (PS-4)

CAMPBELL

COURSE LEVEL Foundation

DURATION 5 Days

DESIGNED FOR

Facilities, process and design engineers,

supervisory/ management personnel, as well as

new safety/loss prevention engineers and HSE

professionals who require an overview of Process

Safety Engineering.

YOU WILL LEARN

* Types of equipment and process systems that have
historically been problematic in the Upstream oil &
gas industry

* Basics of risk analysis

* Thinking in terms of Inherently Safer Design

* Most commonly used process hazards analysis
methods and where they are used

» “Layers of Protection” concept - what the different
layers are and how they are applied

» Detection and mitigation methods for different types
of hazards

ABOUT THE COURSE

This course provides an overview of process safety
engineering fundamentals for hydrocarbon processing
facilities, with emphasis on the upstream oil & gas
sector. The focus of this course is on the engineering/
design aspects of Process Safety Management.
Frequent reference will be made to historical incidents
and recurring problem areas. Techniques for analyzing
and mitigating process safety hazards applicable to oil
and gas processing will be reviewed. Integration of the
concepts covered to achieve a measured approach to
Process Safety Engineering is a key aim of this course.
Exercises and group projects will be utilized throughout
the course to emphasize the key learning points.

COURSE CONTENT

« Historical Incident & Problem Areas

* Risk Analysis Basics

* Process Hazards Analysis Techniques - Overview
* Layers of Protection

* Inherently Safer Design

* Hazards Associated with Process Fluids Prevent the Preventa ble
* Leakage and Dispersion of Hydrocarbon Releases
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: ggmggjtgngii?::iOf of Hydrocarbons Referencing historical incidents and recurring problem areas, Process
X Egznatrﬁ:yﬁisto;iggﬁpﬂt:nfZic;gicnzlant Systems Safety Engineering (PS-4) provides an overview of process safety

* Pressure Relief and Disposal Systems engineering fundamentals for hydrocarbon processing facilities, with

. E’??JLZZ'S rﬂn%n'\.ﬂtgma:niecl?nm emphasis on the upstream oil & gas sector. The key aim is to achieve a
. Ei?fae;yrgsiﬁomneﬁgi;fstems measured approach to Process Safety Engineering.

* Explosion Protection

In this course you will learn about the types of equipment and process
systems that have historically been problematic; the basics of risk
analysis; the most commonly used process hazards analysis methods
and where they are used; and detection and mitigation methods for
different types of hazards.

Exercises and group projects will be utilized throughout the course to
emphasize the key learning points.

For more information see the

2011 Schedule and Tuition course description on this page.

LONDON

1418 FEB ... US $4,330 Scan the QR code with your smartphone
DUBAI to view an informative video and find out
6-10MAR. . ... US $4,470 .
HOUSTON more about this course.
2125MAR ... US $3,140 o .
PERTH Or visit: www.jmcampbell.com/ps4
15-19AUG. ..o US $3,670
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Gas Conditioning and
Processing - LNG Emphasis

(G-4 LNG)

COURSE LEVEL Intermediate

PETROSKILLS

DESIGNED FOR

Personnel involved with natural gas processing and
LNG production, as well as anyone interested in a
solid understanding of the principles of an LNG plant.

YOU WILL LEARN

* The basics of LNG gas conditioning and processing

« To select and evaluate processes used to dehydrate
natural gas, remove heavy components and other
contaminants, and to extract NGLs for LNG plants

* Physical/thermodynamic property correlations and
principles, including heating values, etc. as applied to
gas processing facilities and LNG plants

* Fundamentals of propane and propane pre-cooled,
mixed refrigerant systems used in LNG plants

* Key points in other LNG liquefaction technologies

* How to perform and review equipment sizing for major
process equipment

» Solutions to operating problems and control issues in
LNG and gas processing facilities

ABOUT THE COURSE

This is the LNG-industry version of our popular G-4
course with expanded coverage on refrigeration. The
course includes in-depth information on basic LNG gas
conditioning and processing. Instructors will explain
the acid gas removal processes (various amines, hot
carbonate, Sulfinol®, etc.) employed in LNG processes.
Relevant details of both the mixed refrigerant and
cascade processes in LNG liquefaction are described.
Versions of this course have been taught in many of the
world’s base-load and peak-shaving LNG plants.
COURSE CONTENT

* Basic gas technology principles

* Water-hydrocarbon system behavior

* Hydrates

* Thermodynamics of LNG processes

* Separation equipment

* Gas treatment, CO, and H,S removal

* Dehydration of natural gas

* Heat transfer and exchangers

* Pumps and compressors

* Refrigeration systems

* LNG liquefaction technologies

* Fractionation and adsorption

* Course summary and overview

Process/Facility

Fundamentals (G-40)

PETROSKILLS

COURSE LEVEL Foundation

DURATION 10 Days DURATION 5 Days

DESIGNED FOR

Oil and gas process and facility personnel in need of
understanding gas processing fluid fundamentals and
their applications to solve practical problems.

YOU WILL LEARN

» Technical fundamentals, property correlations, phase
behavior and applied thermodynamics

* How to apply physical and thermodynamic property
calculations with emphasis on limitations and
applications to facility/equipment design

* How to apply phase behavior principles and phase
diagrams to design and operating problems

* How to apply thermodynamic laws and principles to
equipment design and operation

ABOUT THE COURSE

This course is designed for those who desire a brief
but intensive overview of gas process engineering fluid
principles. Course emphasis is on the application of
engineering principles to solve operating and design
issues common in gas processing facilities. Process
simulation will be used throughout the course. The
course is based on portions of Volume 1 of Campbell’s
Gas Conditioning and Processing.

COURSE CONTENT

* Hydrocarbon phase behavior

* Vapor liquid equilibrium

* Physical properties of hydrocarbons

* Applied thermodynamics

2011 Facilities Training Catalog

Gas Conditioning and

Processing - Special (G-5)

PETROSKILLS

COURSE LEVEL Intermediate

DURATION 5 Days

DESIGNED FOR

Engineers needing an intensive training in natural
gas processing and associated liquids recovery
processes with emphasis on the use and benefits of
a simulation package.

YOU WILL LEARN

« To determine the water content and hydrate formation
conditions for gas streams using both a commercial
process simulator and hand calculation methods

« Techniques to inhibit hydrate formation including injection
of equilibrium inhibitors such as methanol and MEG

* Simulation of TEG dehydration processes and
evaluation of the simulator results by using quick
hand calculations

» Design of processes used to control the hydrocarbon
dew point of sales gas streams by removing NGL's
using mechanical refrigeration processes

* Various techniques to optimize mechanical
refrigeration systems

* How to use the process simulator to evaluate the
impact that pressure and temperature changes have
on the sizing of process equipment

* How to use short-cut distillation calculations to
provide input to rigorous distillation simulations in
order to obtain consistent convergence

* Which thermodynamic property correlations are the
best applications for various gas processing systems

* Limitations associated with commercial simulation
packages and how the simulation results can be
quickly checked for relative accuracy

ABOUT THE COURSE

The course has been designed to cover topics from
the 10 day G-4 course in an accelerated 5-day format
using a commercial simulator to perform calculations.
A basic working knowledge of the commercial process
simulation package being used will provide the best
opportunity to achieve the learning objectives of this
course. Volumes 1 and 2 of the John M. Campbell text
books, Gas Conditioning and Processing, are used as
the basis for the material presented in this course.

A comprehensive course exercise based on a typical
gas processing facility which can be applied to either
onshore or offshore facilities is used for this course.
The problem is developed in stages, as the material

is covered, using a commercial simulator package
(typically Promax® or UNISIM®). At the completion

of the course the participant will have developed a
process simulation model that includes a dew point
control process, a mechanical refrigeration process
with economizers, hydrate inhibition using MEG, gas
dehydration using TEG, and liquid product stabilization
with recycle.

COURSE CONTENT

* Gas processing systems

* Physical properties of hydrocarbons
* Qualitative phase behavior

* Vapor-liquid equilibrium

* Water-hydrocarbon equilibrium
* Basic thermodynamic concepts
* Separation equipment

* Heat transfer

* Pumps

* Compressors

* Refrigeration

* Fractionation/distillation

* Glycol dehydration

* Adsorption systems

2011 Schedule and Tuition
L . CALGARY
For schedule and pricing information or to arrange -
an In-House session of this course, visit our 2011 Schedule and Tuition A7-21-JAN ..o US $3,770
website at www.jmcampbell.com or contact us at HOUSTON HOUSTON
Jjmesupport@mcampbell.com. 26-30SEP . ..ot US $3,960 10-14-0CT ..ot US $3,960
All classes available at your location. Contact us today. www.jmcampbell.com | www.petroskills.com | 1.405.321.1383 21
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Connect with
Campbell

Follow us on Twitter:

www.twitter.com/johnmcampbell

View informative video
on YouTube:

www.jmcampbell.com/youtube

Interact with industry peers
and instructors on the
Campbell Forums:

www.campbellforums.com

Perform gas processing
conversion calculations on
the go with GCAPmobile.
Download it at:

www. jmcampbell.com/mobile

Gas Treating and Sulfur

Recovery (G-6)

PETROSKILLS

COURSE LEVEL Intermediate

DURATION 5 Days

DESIGNED FOR

Production and processing personnel involved with
natural gas treating and sulfur recovery requiring
an understanding of the principles of these process
operations. This course is for facilities engineers,
process engineers, operations personnel, field
supervisors and others who select, design, install,
evaluate or operate gas sweetening and sulfur
recovery facilities.

YOU WILL LEARN

* Evaluation and selection of processes to remove acid
gases (H,S, CO,, COS, CS,, mercaptans, etc) from gas
and NGLs

* The advantages and disadvantages of available gas
treating technology and processes

* How to estimate solvent circulation rates, energy
requirements and equipment sizes

* Recognize and evaluate solutions to common
problems

* Sulfur recovery technologies, including an overview of
the Claus Sulfur process

* How to select the proper sulfur recovery process given
differing process conditions

ABOUT THE COURSE

This course emphasizes process selection, practical
operating issues, technical fundamentals, and
integration of the sweetening facilities into the overall
scheme of gas processing. Sulfur recovery and tail gas
processes are also covered including standard Claus
configurations, SuperClaus®, EuroClaus®, SCOT® etc.
Special design and operation topics such as trace sulfur
compound handling and the importance of H,S:CO,
ratio is covered. Related topics such as liquid product
treating, corrosion, materials selection and NACE
requirements will also be reviewed.

COURSE CONTENT

* Gas specifications and process selection criteria

* Generic and specialty amine treating

* Proprietary amine solvents such as Sulfinol® and
Flexsorb®

 Carbonate processes

* Physical absorption processes, e.g. Selexol

* Metallurgical issues - corrosion

 Other technologies and new developments

* Selective treating

* Solid bed and non-regenerable treating; scavengers

« Liquid product treating

* Sulfur recovery processes

* Tail gas clean-up: SCOT-type, CBA and others

* Course workshop and summary

2011 Schedule and Tuition

HOUSTON

14-18-MAR ...l US $3,350
LONDON

31-0CT-4-NOV ...........ootent US $4,970

Process Simulation in
Gas Conditioning and

Processing (G-7)

PETROSKILLS

COURSE LEVEL Specialized

DURATION 5 Days

DESIGNED FOR
Engineers involved in simulation modeling of natural
gas and liquids processing facilities who have
completed our Gas Conditioning and Processing
course (G-4) or comparable training.
YOU WILL LEARN
* Recognize and appreciate the capabilities and limits
of process simulators in the design and evaluation of
production/processing facilities
* How to develop models to solve several real problems
using commercial simulation packages
* Work independently to apply process simulations to
profitably design new facilities or evaluate existing
facilities
ABOUT THE COURSE
This extension of the Gas Conditioning and Processing
(G-4) and Process/Facility Fundamentals (G-40)
courses provides practical knowledge about using
computers to solve operating problems more
effectively and efficiently. Detailed discussions cover
strengths, limitations and pitfalls of the calculation
procedures used for the specification, design and
operation of production processing facilities. Since
most calculations are now made on a computer. This
should be considered a required course in the normal
training program for technical personnel. This course is
presented using commercial simulator packages. The
primary objective is to teach the participant how to work
more effectively as an engineer by using a commercial
simulator package as a tool. Familiarity with the
simulation package used in the course is a prerequisite.
The course is normally taught using UNISIM® or
Promax®, but arrangements can be made with the
instructor to use other packages as well.

COURSE CONTENT

* Overview of computer simulation as a tool in the
management of engineering as it relates to the
design, selection and operation of oil and gas
production

* Equations of state and their application

* Calculation of thermodynamic properties

* Gas compression

* Preparation of a compressor train flow sheet

* Preparation of production train flow sheet with
recycles and equipment sizing

* NGL recovery processing

* Preparation of offshore dew point control flow sheet

* Characterization of the C6+ fraction

* Preparation of offshore dew point control flow sheet
with emphasis on the potential risk of improper feed
characterization

» Fractionation/distillation

* Modeling a fractionation train for multiple product
specifications

 Fluid hydraulics

* Modeling a piping system with both pumps and
compressors

2011 Schedule and Tuition

HOUSTON
11-15-APR. .. US $3,770

22 | www.jmcampbell.com | www.petroskills.com | 1.405.321.1383
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Instrumentation, Controls and Electrical
Systems for Facilities Engineers

Designed for managers, engineers, technicians and system operators, this 5-day course provides an overview
of electrical power generation and distribution, process and safety systems instrumentation, and control
strategies and configurations. The focus is on application and integration into the process and control of
upstream and midstream oil and gas facilities. The material of the course is applicable to field production

facilities, pipelines, gas plants, and offshore systems.
Participants will learn about:

* Key electrical power considerations and
fundamentals applied in oil and gas facilities.

¢ \oltage levels and power type (3-phase, single-
phase, and direct current) selection and
application.

* Purchased power considerations including
generation efficiency, redundant sources,
transmission grid parameters, and cost
considerations.

* Electric power distribution, systems loads, internal
grid layout, major distribution equipment and
cabling.

e Power users definition and integration into the
power distribution system.
e Electrical system safety.

* Process systems operations and the key
characteristics, and measurement needs, as well
as techniques to measure and control.

* Control modes and their applications,
communications requirements, and the operator
and computer controller interface.

Interrelationships between process, equipment,
instruments and controls.

Field (facility) control and monitoring systems such
as pressure and level indicators and controllers.

Field (facility) safety monitoring and response
systems including SIS, HIPPS and emergency
shutdown valves.

System-wide considerations including
communications, local c