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Plugging and Abandoning

Hurricane-Damaged Wells

Vented Inflatable System Eliminates Gas
Bubbles, Enables Successful Cement Plugs

Many hurricane-damaged wells in the Gulf of Mexico have to be
permanently plugged and abandoned. Operators have discovered
that many of these wells are bubbling, which creates challenges
when placing cement barriers in the wells.

Gas Bubbles Passing Through Microannuli

Inflatable packers such as Baker Qil Tools" Production Injection Packer
(PIP), deployed as a pressure sealing base on which a cement plug is
placed, is often a suitable fix for this problem. However, gas bubbles
sometimes find a way around the PIP and work their way through the
cement, creating microannuli even after the cement sets up. These
bubbles travel through microscopic pits or fissures in the old casing.
This was the challenge an operator faced in a High Island well with
26-in., 125 Ibf casing.

Vented PIP System

To solve this problem reliably and economically, Baker Hughes developed
the Vented PIP System, a new method of stopping the flow of bubbles.
The system consists of a PIP (with a ball on seat below it), a length of
vent tubing above it, and a mechanical disconnect on top of that.

Bubbles in Well Stopped Immediately

Once the system was set at depth, bubbles in the well stopped
immediately. Simultaneously, a substantial flow of gas was observed
through the work string at surface. The operator then ran a grout string
(small work string) beside the primary work string to a depth just above
the inflated element. Cement was then pumped through the grout string
on top of the PIP. A cement volume was pumped that equaled about
50 ft in the annulus between the 26-in. casing ID and the OD of the
2 7/8-in. tubing. While this cement cured, the vent tubing and work
string were kept open to vent the gas to surface. This prevented gas
buildup below the PIP and kept bubbles from affecting the cement job.
Once the cement had completely cured, a cast iron bridge plug was run
through the primary work string and set in the vent tubing above the
PIP. This resulted in a permanently plugged well.

www.bakerhughes.com/bakeroiltools
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Comprehensive Energy Industry Directories
Electronic Directories that Always Remain Current

T

Energy industry Directories that provide valuable company location and contact information for thousands of
companies in the worldwide and US energy industry. The most comprehensive and current directories now
available for the energy industry. An annual subscription provides the user with frequent updates so that the
directories always remain current.

These are electronic directories that reside on your PC desktop for easy access and use (sorry no Macs).
The directory information is searchable and printable, and there are links available to company web sites.
The directories use unique software that enable the information to be displayed much like a print directory.
Contact information at your fingerprints, but not exportable to spreadsheet or database.

For most companies the

ELECTRONIC DIGITAL DIRECTORIES INCLUDE:
Company locations, phone and fax,
Key personnel with phone and email
Company operating & finance descriptions
Company Links to websites

Operating Companies

Engineers, Contractors & Service Co’s
Equipment Manufacturers & Suppliers
Trade Associations & Regulatory Agencies

United States & Canada E&P

Texas E&P

Houston & Gulf Coast E&P

Mid Continent & Eastern US E&P

Rocky Mountain & Western US E&P
Offshore E&P

International E&P (outside North America)

Gas Utility Industry — Worldwide

Electric Utility Industry - Worldwide

Pipeline Industry - Worldwide

Refining & Gas Processing Industry - Worldwide
Petrochemical Industry - Worldwide

Liquid Terminals Industry - Worldwide

Drilling & Well Servicing Industry - Worldwide

Directory Numbers (latest counts)

OIL&GAS
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Directory Listings  HQ Offices Personnel Emails Phone Fax Website
Pipeline 22,584 7,955 67,162 52,951 46,409 21,868 6,328
Refining & Gas Processing 20,873 8,726 58,369 45,344 39,455 20,031 6,462
Petrochemical 18,882 8,264 50,755 38,598 35,863 19,268 5,911
Liquid Terminals 8,457 2,983 28,325 22,693 19,142 8,933 2,637
Gas Utility 13,768 6,645 47,288 37,118 31,035 15,903 4,873
Electric Utility 27,586 13,117 81,906 62,193 49,642 25,432 9,160
Drilling & Well Servicing 15,275 6,745 37,279 28,303 23,639 12,974 3,691
Offshore E&P 9,197 3,842 30,382 25,032 16,240 8,518 3,313
International E&P 10,796 4,647 25,495 16,684 16,869 7,459 2,818
United States & Canada E&P 38,595 23,500 81,713 51,098 54,145 27,242 6,758
Texas E&P 11,760 7,820 31,857 22,614 19,578 9,921 3,101
Houston & Gulf Coast E&P 10,403 6,307 32,722 24,387 18,347 9,409 3,626
Mid Continent & Eastern US E&P 12,370 8,407 29,854 18,954 20,142 8,900 2,576
Rocky MTN & Western US E&P 9,539 6,256 21,603 13,119 13,860 6,710 1,647

www.ogjresearch.com * To order: 1-918-752-9764 * Or email ORCInfo@pennwell.com
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Model identifies marginal structures, future output
Upgrade optimizes Weyburn tank vapor recovery
Specialty gases assist quality, emissions compliance
Self-resonated jet improves cavern construction
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FLOW CONTROL

Actuation and automation come together as never before.

TEST Automation & Controls joins Cameron’s Flow Control division.

TEST is joining Cameron through Cameron’s acquisition of NATCO, bringing you the perfect complement of products, services and
expertise, from concept through implementation to support. Combine innovative, field-proven actuation equipment with advanced
automation technology, and you get the comprehensive solutions provider. From process automation design and fabrication to training and
unmatched global field services. Plus, the ideal match of safety, quality and reliability with strength, resources and global presence.

It's the true one-stop shop experience, with single-source supply and accountability, streamlined processes and CAPEX/OPEX

TC 9783

efficiencies. The bottom line: Actuation. Automation. Complete solutions. Now from one source. Cameron. www.TESTjoinsCameron.com

RAISING PERFORMANCE. TOGETHER™ @CAMERON

j(())“l_ng({(h]IAAIS_ Previous Page | Contents | Zoom In| Zoom Out | Front Cover | Search Issue | Next Page @Mags


http://www.qmags.com/clickthrough.asp?url=www.testjoinscameron.com&id=13943&adid=PCOVER 2A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

OIL&GAS
OU

REcuLAR FEATURES

I\ (31N (11 5
LeCters..oovvvvivivirivirisininisisisisiiisniinns 12
Calendar......cocouevveveicrnirnicirirninennes 12
Journally Speaking...........oevurrunnnne. 14
Editorial .......ocovvvvvverrinriirireninnes 16
Area Drilling ....oocvvevvecnncincincinnn, 38
SEALSHCS . ovvvvvvcrvserenirersinereisenensenes 57
Classifieds.........vvrvereerereeererereenennne 60
Advertisers’ Index............everevererenenns 63
Editor’s Perspective/ Market Journal..... 64

Oil & Gas Journal / Dec. 14, 2009

OIL&GAS

Dec. 14, 2009
Volume 107.46

COVER

Production of natural gas from shale is expected to grow in Canada
as conventional production declines (see special report, p. 18). One
emerging play is the Triassic Montney shale of British Columbia
and Alberta. Shown here is the Portage 8-23-81-26 well drilled
by Triumph Pacific Oil & Gas in 2007 near Hudson’s Hope, BC,
and deepened into Montney shale in 2008 by Crew Energy Inc.
and Canada Energy Partners Inc. In August, CEP reported the
vertical hole encountered porosities exceeding 3% in 114 m of the
Montney and Triassic Doig formations. After a slick-water frac,
the Doig tested 946 Mcfd intermittently. The Upper Montney had
characteristics similar to productive Montney wells nearby and
wasn’t tested. Crew suspended the well pending drilling of another
test. Photo courtesy of Canadian Energy Partners.

OILKGAS . The fulltextof Oil & Gas Journal is available through 0GJ Online, Gil & Gas
JOURNAI_ 0/,1/ Journal's internet-based energy information service, at http://www.ogjonline.com.
#46 For information, send an e-mail message to webmaster@ogjonline.com.

JOURNAL

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags


http://www.qmags.com/clickthrough.asp?url=http://www.ogjonline.com&id=13943&adid=P1E1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

(())“l_)(gl(((lé]AAlS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page gMags

CONSTRUC

PROJECT v

Our worldwide construction
surveys are updated regularly

The PennEnergy editors and the
OG]J Online Research Center are
regularly conducting intensive
survey efforts tracking new
energy construction projects
worldwide, keying the details
into a spreadsheet and making
them ready for your use!

Worldwide Construction Surveys
Semi-annual construction updates are provided in the following areas:

« Petrochemical * Refining « Pipeline
« Gas Processing « LNG o Sulfur

The Excel format enables efficient and rapid analysis of planned construction
projects. The data collected includes Company, Location, Capacity, Expected
Completion Date and Current Status, Contractor, Cost, Engineering and
Process Design (when available). Some of these surveys are also available

in historical version going back to 1996.

Production Projects Worldwide
Contains upstream projects in 47 countries, shows the development of
individual fields, and the supporting infrastructure. The Survey in Excel

spreadsheet identifies:

e country o peak year

e project name « development type details
o operator & company name o liquids and gas

o project phase « cost when available

Allows you to focus on what regions will have future growth, type of project,
new discoveries, field redevelopment, stranded-gas projects, heavy-oil or
deepwater projects and development of unconventional resources such as
tight sands, shale gas, and coal bed methane gas. "
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Offshore Drilling Rig
Construction Survey

Four types of vessels are
tracked — Jack-up Rigs, Semi-
submersibles, Drillships, and
Tender Assist Vessels. Include —
Rig Name, Owner, Design,
Shipyard, and Country, Delivery
Date, Cost in $ millions.

0il Sands Projects

Planned Canadian Oil Sands
development projects in four
Excel worksheets. Includes:
mining upgrading projects,
in situ projects, reserves
estimate of initial in-place
bitumen, and historical table,
commercial, experimental and
exploration wells.

For more information

Visit the web site:
www.ogjresearch.com
Look under the heading
Surveys/Qil & Gas Industry
Surveys in Excel

E-mail: orcinfo@pennwell.com

Phone: 1.918.831.9488

7 '_ww‘v;r.pgj research.com” " L'Pe_nnEnergyl

To Order:

Phone: 1.800.752.9764 or
1.918.831.9421

Fax: 1.918.831.9559
E-mail: sales@pennwell.com
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RESPONDING NOW
TO GLOBAL CHALLENGES

Energy in transition for a living planet

BOOK YOUR PREMIER
EXHIBIT SPACE TODAY!

XXI# World Energy Congress

September 12 to 16 W EC

AT THE PALAIS DES CONGRES

MONTREAL
2010

wecmontreal2010exhibit.com

With over 100,000 square feet of exhibition space,
corporations, organizations, and governments can
showcase their national and corporate identities to
more than 3,000 of the world's energy leaders and
decision makers.

The Palais des congrés provides an exceptional
venue for the MONTREAL 2010 Exhibition, uniquely
positioning the floor traffic and the highest level of
visibility to exhibiting company booths.

WORLD ENERGY COUNCIL
ENSE pren

WEC

Yz

MONTREAL

2010
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FOR EXHIBIT INFORMATION, PLEASE CONTACT:

Bill Langenheim

POWER - NORTH AMERICA

P: +1918.832.9256
E: bill@pennwell.com

Hosted by:

Hydro
Québec
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Linda Fransson
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P: +44 (0) 1992.656.665
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Svetlana Strukova
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P: +7 495.580.3201
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Newsletter

Dec. 14, 2009

International news for oil and gas professionals
For up-to-the-minute news, visit www.ogjonline.com

General

NGSA, AXPC chime in on OTC market reform

US House floor action to reform over-the-counter derivatives
markets could increase commercial hedging and risk-management
costs enormously unless it includes language specifically excluding
these activities, two oil and gas association executives warned.

Mandatory clearing of all OTC derivatives could remove as
much as $900 billion from a fragile US economy, the presidents of
the Natural Gas Supply Association and the American Exploration
& Production Council said in a Dec. 4 letter to US House Speaker
Nancy Pelosi (D-Calif}) and the Agriculture, Energy and Com-
merce, and Financial Services committees’ chairmen and ranking
minority members.

“Mandating centralized clearing and margins is a recipe for
unintended negative economic consequences,” NGSA Pres. R. Skip
Horvath said in a separate statement. “If all estimated hedging
transactions are forced into clearing, it could either cost the US
economy an estimated $900 billion—the price tag of the entire
2009 economic stimulus package and then some—or force many
companies to scale back their hedging, exposing customers to in-
creased commodity and financial risk,” Horvath said.

He added, “It would cost the energy industry alone tens of
billions of dollars, effectively drive smaller participants out of
the market and centralize risk, all at a time when dollars are in-
stead needed to create energy jobs, build infrastructure, and meet
environmental goals. That’s the exact opposite of the effect that
policymakers intend and couldn’t come at a worse time for the
struggling economy.”

An OTC derivatives regulation provision is part of a financial
reform bill sponsored by Financial Services Committee Chairman
Barney Frank (D-Mass.) that the House was scheduled to consider
on Dec. 9.

In their letter, Horvath and AXPC Pres. Bruce Thompson said
there needed to be an exemption for energy derivatives used for
hedging. Without a clear exclusion, physical natural gas supply
agreements risk being defined as swaps and included in a clearing
mandate, they indicated.

“Mandatory clearing is too high a price for energy derivatives
transactions that do not contribute to systemic risk,” Horvath
maintained.

DOE'’s CCS funding includes project in W. Texas
The US Department of Energy will provide $350 million to
support a project designed to capture carbon from a proposed
electric power plant near Midland-Odessa, Tex., and transport it
to the Permian basin where it will be used in enhanced oil recov-
ery, US Energy Secretary Steven Chu announced.
The Texas Clean Energy Project, which will be led by Sum-

Oil & Gas Journal

Interest

— Quick Takes

mit Texas Clean Energy LLC (STCE) of Bainbridge Island, Wash.,
was one of three efforts receiving $979 million of federal support
under the third round of DOE’s Clean Coal Initiative. The other
two will involve carbon capture from existing coal-fired power
plants and storage in deep saline formations in West Virginia and
Alabama.

“By harnessing the power of science and technology, we can
reduce carbon emissions and create new clean energy jobs,” Chu
said Dec. 4 as he announced the funding. “This investment is part
of our commitment to advancing carbon capture and storage tech-
nologies to the point that widespread, affordable deployment can
begin in 8-10 years.”

The award came nearly 2 years after the Midland-Odessa area
lost its bid to become the site of Future Gen, the country’s first
fully integrated commercial power plant and CCS system, to Ma-
toon, I1l.

STCE plans to integrate Siemens’ gasification and power gen-
erating technology with carbon capture technologies to effective
capture 90% of the carbon dioxide (2.7 million tonnes/year) at
the planned 400-Mw plant near Midland-Odessa, DOE's Fossil En-
ergy office said.

The captured carbon dioxide will be treated and compressed,
then transported by pipeline to Permian basin oil fields in West
Texas for use in EOR operations, it said. The University of Texas’s
Bureau of Economic Geology will design and assure compliance
with a state-of-the-art sequestration monitoring, verification, and
accounting program, DOE said. The project is expected to take 8
years.

A second project, led by Southern Co. Services Inc., will receive
$295 million of federal funding over 11 years to retrofit CO, cap-
ture equipment on an existing Alabama Power Co. plant north of
Mobile for ultimate sequestration in deep saline formations. SCS
also plans to explore potentially using this captured CO, in EOR
applications, DOE said.

Sudan seeks police withdrawal from oil regions

A leading member of Sudan People’s Liberation Movement has
called for immediate withdrawal of Sudan’s national police from
areas around oil fields in the southern region of the country.

Edward Lino, SPLM chairman in Abyei, told members of the
group’s liberation council that the presence of Sudanese national
police inside Abyei territory violates the so-called Abyei road
map and protocols, which aim at securing peace in the region.
Lion said the road map and the protocols state that security of
the region will be strictly controlled by joint integrated units
[JIU] and joint integrated police units [JIPU] and not by one side
alone.

“Why are these police forces still deployed around oil installa-
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If you haven't shopped PENNWELL BOOKS Igtel){,
here’s what you’ve been missing!

Computer-Aided Lean Management for the Energy Industry
by Roger N. Anderson, Albert Boulanger, John A. Johnson, and Arthur Kressner

394 Pages/Hardcover/September 2008 « ISBN 978-1-59370-157-4 « $79.00 US

This timely new book, written by an expert team of scientists and engineers, provides a road map for transforming
energy business capabilities to confront an increasingly competitive global economy. The authors extend into the
energy industry the best practices available in computational sciences and the lean management principles currently
being used in other leading manufacturing industries. Computer-aided lean management (CALM) technologies and
methodologies can be used to dramatically improve the business operations of all energy companies.

Fundamentals of Oil & Gas Accounting, 5th Edition
by Charlotte J. Wright and Rebecca A. Gallun
784 Pages/Hardcover/August 2008 « ISBN 978-1-59370-137-6 « $89.00 US

FUNDAMENTALS o=

ACCOUNTING

An excellent training manual and professional reference, Fundamentals of Oil & Gas Accounting, 5th Edition, is
packed with examples, diagrams, and appendices. The scope of this text is simply unmatched. With this new edition,
the book has been completely updated to reflect the current issues facing oil and gas producers operating in both
U.S. and international locations.

L ot ] Petroleum Refining in Nontechnical Language, Fourth Edition

REFINING by William L. Leffler
" 276 Pages/Hardcover/November 2008 « ISBN 978-1-59370-158-1 « $69.00 US

William Leffler, one of the petroleum industry’s top nontechnical writers, has updated his best-selling book, Petroleum
Refining in Nontechnical Language. The new Fourth Edition is designed to give the reader an overview of key refining
topics by using relevant analogies, easy-to-understand graphs, formulas, and illustrations. Carefully written in
nontechnical language to give the reader a basic understanding of the refining industry, the book is an excellent
resource for self-study, as a classroom textbook, or as a quick reference.

Structured Mentoring for Sure Success
by Meta Rousseau
168 Pages/Hardcover/September 2008 « ISBN 978-1-59370-173-4 « $59.00 US

In her new book, Meta Rousseau discusses a unique approach to structured mentoring aimed at the timely, effective, and
reliable transfer of corporate culture, strategic relationships, and critical knowledge and skills—the ingredients that
organizations need to sustain success and steady growth. Structured mentoring enables organizations to reach these
goals and to offer their employees opportunities for professional development and career advancement that would not
otherwise be possible.

Subsea Pipeline Engineering, 2nd Edition
by Andrew C. Palmer and Roger A. King
650 Pages/Hardcover/August 2008 « ISBN 978-1-59370-133-8 « $175.00 US

Subsea Pipeline Engineering was the first book of its kind, written by two of the world’s
most respected authorities in subsea pipeline engineering. In the new Second Edition,
these industry veterans have updated their definitive reference book, covering the entire
spectrum of subjects about pipelines that are laid underwater—pre-design, design,
construction, installation, inspection, maintenance, and repair.

CHECK US OUT TODAY!

www.pennwellbooks.com or call for
our catalog 1.800.752.9764
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tion areas?” Lino asked.

“In the light of this clear provision, I call upon the central gov-
ernment to immediately consider withdrawal of the national po-
lice still in Abyei territory so that security of the oil companies,
their personnel and assets remains under the control of the JIUs
and JIPUs,” he said.

Lino’s call coincided with a renewed announcement by the
semiautonomous government of southern Sudan that it plans to
construct a 50,000-b/d refinery in Warap state that will serve the
needs of other states west of the Nile River.

The facility will require $2 billion of investment and will take
36 months to complete, said southern Sudan’s Energy Minister
John Luk, while Minister of Information and Broadcasting Paul
Mayom Akech said oil for the refinery will be sourced Block 5A

Exploration & Development

Husky adds S. China Sea gas find at Liwan

A unit of Husky Energy Inc., Calgary, gauged another large gas-
condensate discovery on deepwater Block 29/26 in the eastern
South China Sea, near the company’s 2006 Liwan discovery from
which it hopes to begin gas production in 2013.

Deliverability from the LH 34-2-1 discovery could exceed 140
MMcfd of gas, similar in character to the Liwan 3-1 wells, Husky
said.

LH34-2-1, in 1,145 m of water 23 km northeast of Liwan 3-1
gas-condensate field, cut a “significant thickness” of excellent
quality, gas-charged reservoir, Husky said. It tested gas with a high
liquids content at an equipment-restricted rate of 55 MMcfd.

Excited that its drilling program is validating the company’s
geological predictions in the little-drilled area, Husky noted that
front-end engineering and design for the Liwan 3-1 field develop-
ment, to which the LH 34-2-1 discovery will be tied in, is at an
advanced stage. The company expects to submit a development
plan to regulatory authorities in early 2010.

Meanwhile, the West Hercules semisubmersible is preparing
to spud another exploratory well on the 551,000-acre block, and
Husky plans to appraise LH 34-2 in early 2010. CNOOC Ltd. has
the right to participate for up to 51% working interest in the Liwan
development.

PetroKamchatka drilling in Far East Russia

PetroKamchatka PLC, Jersey, Channel Islands, UK, is drilling
its first exploration well on the Tigil block on Far East Russia’s
Kamchatka Peninsula and plans to begin trading this month on
Canada’s Toronto Stock Exchange.

Incorporated in December 2008, PetroKamchatka has secured
seven onshore exploration licenses that total 8.1 million acres
onshore on Kamchatka Island. It has identified numerous pros-
pects and leads on modern 2D seismic on the Tigil and Icha
blocks.

KNOC Kamchatka Petroleum Ltd., owned 55% by Korea
National Oil Corp., and the Koryakia Property Fund, an in-
vestment agency of the Koryakia Okrug Administration, Kam-
chatka, have 50% and 5% interests, respectively, in the Tigil
and Icha blocks.

8
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in Unity state.

Luk’s announcement repeats statements he made in October,
when the government of southern Sudan approved plans to build
a $2 billion refinery in Akon, Warap state that would serve all
seven states west of the Nile (OGJ Online, Oct. 19, 2009).

Last month, China National Petroleum Corp., apparently
shrugging off environmentalists’ concerns, signed three oil and
gas cooperation agreements of its own with the government of
Sudan.

The agreements consist of a memorandum of understanding
on the second phase expansion of Khartoum refinery, advance
payment for crude trading and an agreement to swap equity be-
tween CNPC’s Block 6 and Malaysia State Oil’s Block 5A (OGJ On-
line, Nov. 20, 2009). +

— Quick Takes

PetroKamchatka, through its indirect interest in CJSC Tigil Ex-
ploration, is drilling below intermediate casing set at 1,519 m at
its first well on the Tigil block.

CJSC Tigil is required to drill two wells on Tigil, one in cal-
endar 2009 and one calendar 2010. The second well is to spud in
spring 2010.

The 2010-11 work programs and budgets on the two blocks are
subject to the approvals of the joint venture partner, KKPL, and
PetroKamchatka’s ability to obtain adequate financing.

Kosmos confirms Odum oil find off Ghana

Kosmos Energy, private Dallas operator, confirmed its 2008
Odum discovery off Ghana, proving the potential of the Campa-
nian play on the West Cape Three Points Block east of giant Jubilee
oil field.

The company’s Odum-2 appraisal well cut 66 ft of net hydro-
carbon-bearing pay in high-quality stacked sandstone reservoirs
over a 597-ft gross interval about 4 km northeast of the Odum-
1 discovery well. The Odum discovery is 18 km east of Kosmos
Energy’s Mahogany-1 exploration well and Jubilee field (see map,
OGJ, Dec. 8, 2008, p. 40).

Odum-2’s 66 ft of net oil pay is in two intervals that appear to
be in static pressure communication with the Odum-1 well, Kos-
mos Energy said. Odum-2 encountered an oil-water contact 190
ft below lowest known oil in Odum-1, extending the known oil
column beyond the deepest oil seen in Odum-1.

Reservoir fluid samples recovered indicate the crude to be
of 18-19° gravity. The Atwood Hunter semisubmersible drilled
Odum-2 to 8,222 ftin 2,677 ft of water.

Odum-2 confirms the second of Kosmos Energy’s four oil and
gas discoveries off Ghana, where the company has drilled nine
consecutive successful exploration and appraisal wells.

The Atwood Hunter will move to the adjacent Deepwater Tano
Block to drill the Tweneboa-2 appraisal well that will evaluate the
most recent oil find made by Kosmos Energy and partners. That
group is drilling the Mahogany Deep-2 appraisal well using the
Aban Abraham drillship. 4
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March 9-11, 2010
Ghana, Accra
International Conference Cenftre

Early Bird Offer

register before 2 February 2010 and save $220*

The 14th Annual Offshore West Africa (OWA) Conference & Exhibition will be held in the new location of Ghana, Accra at
the Infernational Conference Centre on March 9 - 11, 2010. Offshore West Africa is the premier technical forum focused
exclusively on West Africa offshore exploration and production.The conference delivers the latest technological innovations,
solutions and lessons learned from leading industry professionails.

Why Aftend Offshore West Africa?

The annual Offshore West Africa Conference and Exhibition remains the leading source of information on new fechnology
and operating expertise for this booming deepwater and subsea market and is the most significant offshore Africa deepwater
technology event in the world.

A unigque audience of the world’s leading executives, managers and engineers from major and independent E&P
companies focusing on West Africa’s specific requirements

A world-class two-track technical conference program
An exhibition showcase of technology and capabilities fo support improvements in African E&P operations

Expert opinions on the new issues, challenges and solutions associated with the expanding African exploration &
production activity

BOOK SPACE NOW FOR PRIME PLACEMENT!
For Exhibit and Sponsorship Information, Please Contact: Use promOT'lon code ADOFFS-02 for On.e_XTrG
Ana Monteiro, Phone: + 44(0) 1992 656 658 or $50 saving & free entrance fo exhibiton

Email: anam@pennwell.com

Register now at :
www.offshorewestafrica.com

Owned & Managed by. Flagship Media Sponsors:

www.offshorewestafrica.com
* This saving applies o Individual Delegate (Full Conference Registration) @B Oﬁhore %I:m
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Drilling & Production

Aramco targets Manifa start-up in 2013

Saudi Aramco says it has finished 60% of the causeway and
drilling island system and installed all offshore jackets in its shal-
low-water Manifa heavy-oil development project.

The project, which a company newsletter article calls “the larg-
est single offshore crude oil project in Saudi Aramco’s history,”
came under review when oil prices fell last year but is proceeding
with start-up delayed by 2 years (OGJ, Nov. 24, 2008, Newslet-
ter). Now scheduled on stream in 2013, the field will be able to
produce 900,000 b/d of Arabian Heavy crude, 90 MMscfd of as-
sociated gas, and 65,000 b/d of condensate. Project completion is
projected for 2015.

The Manifa project includes 27 man-made islands connected by
41 km of causeway in a bay that contains intensive algal habitats
and dense beds of sea grass. Marine life in the bay includes pearl
oysters, hamour fish, crabs, dolphins, shrimp, and sea turtles.

Aramco said it originally thought 30% of the causeway would
have to be open for seawater circulation. Research determined
that nearly natural circulation could be achieved with only about
10% of the causeway open, which lowered project costs.

In a Dec. 4 speech in Bangalore, India, Aramco Pres. and Chief
Executive Officer Khalid A. Al-Falih said that when Aramco made
the decision to develop Manifa field the price of oil was $70/bbl.
After the award of initial contracts, the crude price fell to $35/
bbl, but costs didn't fall proportionately, and projections for global
oil demand were trimmed. “We reviewed the program, and with
some execution plan modifications, including deferring comple-
tion by 2 years, decided to continue,” he said.

Colombia’s Rancho Hermoso adds two new pays

Canacol Energy Ltd., Calgary, said its third and last develop-
ment well of 2009 at Rancho Hermoso field in Colombia’s Llanos
basin found oil in two previously nonproducing formations and
flowed 33° gravity oil at the rate of 3,944 b/d from one of the
new pays.

Canacol Energy has 100% operated working interest in the
field, and the Rancho Hermosa-5 well is in a southern extension
area of the field that has remained undrilled since Colombia’s state
Ecopetrol discovered Rancho Hermoso in 1984.

The well found oil in Upper Cretaceous Guadalupe and Paleo-
cene Los Cuervos in addition to Eocene Mirador, the regular field
pay. TD is 9,578 ft measured depth.

RH-5 penetrated Mirador 40 ft high to prognosis. It found oil
pay in Mirador at 8,939-74 ft true vertical depth with 7 ft of net in-
terpreted oil pay thickness and average porosity of 26%, Los Cuer-
vos at 8,990-9,020 ft with 9 ft of net interpreted oil pay thickness
and average porosity of 27%, and Guadalupe at 9,037-69 ft with 24
ft of interpreted oil pay thickness and average porosity of 28%.

Processing

Boiler failure kills Valero refinery worker
Officials of Valero Energy Corp. and regulatory authorities are
investigating the cause of what the company described as “a fail-
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— Quick Takes

Guadalupe perforations at 9,042-50 ft flowed at a final rate of
3,944 b/d and 318 Mcfd of gas, natural, with water cut decreas-
ing to 6%, on a ¥%-in. choke at 145 psi bottomhole flowing pres-
sure. The interval was tested 24 hr with rate increasing steadily
throughout the test. Canacol Energy believes that the produced
water is completion fluid.

Unlike production from the Mirador reservoir, for which it re-
ceives a tariff for each barrel of oil produced, production from
the Guadalupe and the Los Cuervos reservoirs will bring Cana-
col Energy 25% of gross oil production under the terms of the
production-sharing agreement with Ecopetrol.

Libya delays plans to boost oil output

The Libyan government, hit by budget constraints and by cur-
rent market conditions, has announced a delay of up to 5 years in
its previously released plans to raise its oil output capacity.

“Our plan was to reach 3 million b/d by 2012, but because of
the market conditions, as well as budget constraints,” we delayed
it to 2017, said Shokri Ghanem, chief executive officer of Libya’s
state-owned National Oil Corp. (NOC).

“By 2016-17, we can reach the 3 million b/d target, but we
need more budget allocations,” Ghanem said on the sidelines of
a meeting of oil ministers of Arab countries belonging to the Or-
ganization of the Petroleum Exporting Countries. Ghanem said
Libya’s present production capacity is “almost 2 million b/d” and
that his country is meeting its OPEC quota of 1.5 million b/d.

Meanwhile, Ghanem confirmed earlier reports that Hess Corp.
has discovered “quite a big filed” of natural gas in the Gulf of
Sirte, where it operates together with NOC.

According to Hess, its fully owned subsidiary Hess Libya Ex-
ploration Ltd. carried out a successful test of its discovery well
A1-54/01 in the Mediterranean off Libya.

It said the A1-54/01 well was originally drilled in the Arous
Al-Bahar prospect in 2008 and found hydrocarbons in several in-
tervals with a combined gross section of about 500 ft.

Hess recently reentered and perforated the well over a 300-ft
carbonate interval and performed a drill stem test.

The well flowed 27 MMscfd of “good quality” gas and 533 b/d
of condensate through a *%:-in. choke, Hess said, adding that the
test was performed using the sixth-generation dynamically posi-
tioned Stena Forth drillship.

After operations on this well, Hess said the Stena Forth will
return to complete the drilling of an appraisal well, A2-54/01,
which lies 7 miles northwest of the discovery well.

Well A1-54/01 was drilled in 2,807 ft of water in Area 54,
which is 35 miles offshore in the Sirte basin. The Hess unit holds
a 100% working interest in Area 54, which it operates under an
exploration and production-sharing agreement with NOC. 4

— Quick Takes

ure of a boiler” that killed one worker and injured two others at
the company’s 225,000-b/cd refinery at Texas City, Tex.
Killed by the mishap at 9 p.m. Dec. 4 was Tommy Manis, 40,
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of Alvin, Tex. Injuries to the other workers were described as mi-
nor.

Valero said the refinery continued to operate. It said there was
no environmental effect to the area.

Shell pulls out of Chinese refinery plans

Royal Dutch Shell PLC reported last week it has withdrawn
from talks with China Petroleum & Chemical Corp. (Sinopec) and
Kuwait Petroleum Corp. that were to lead to construction of a $9
billion, 300,000-b/d refinery in China’s Guongdong province.

A Shell spokesperson told OGJ that, due to “strategic and com-
mercial considerations, Shell has decided not to pursue the down-
stream opportunity currently in discussion between KPC and
Sinopec.”

Regional media speculation agreed that the move opens the
way for other international oil companies to join the joint venture.
In its quoted comments, Sinopec made clear it would retain a 50%
interest, leaving any other party to carve out a stake from KPC’s
50% interest.

Shell is seen as pulling away from new downstream ventures in
favor of more oil and natural gas exploration and production.

A memorandum of understanding is in force between state-run
KPC and Sinopec to build the refinery and petrochemical complex

Transportation

Two more firms join Santos basin LNG scheme

Repsol YPF SA and Galp Energia have joined Petroleo Brasil-
eiro SA (Petrobras) and BG Group to develop front-end engi-
neering and design for the construction of an onboard natural
gas liquefaction unit that will operate 300 km off Brazil. The
planned site is on Blocks BM-S-9 and BM-S-11 in Santos basin’s
presalt pole.

The unit is one of the transportation technologies being con-
sidered to flow gas produced in the presalt layers, according to
Petrobras.

Stakes in the expanded joint venture are now Petrobras holding
51.1%, while BG, Repsol YPF, and Galp each hold 16.3% interests.
The JV partners also are partners in Blocks BM-S-9 (Petrobras, BG,
and Repsol YPF) and BM-S-11 (Petrobras, BG, and Galp).

The tender for preparation of the FEED for the unit was started
last August (OGJ Online, Nov. 18, 2009). Planned installation of
the unit will be near the floating oil and gas production units and
receive, process, and liquefy as much as 14 million cu m/day of
associated gas.

Petrobras also said the unit will store and transfer processed
products (LNG, propane, and butane) to vessels, which, in turn,
will then transport them to market. The LNG, the company said,
will be delivered to regasification terminals, which will vaporize
it and inject it into the gas pipeline network.

Petrobras operates LNG regasification terminals in Brazil: in
Pecem, state of Ceara, and in the Guanabara Bay, state of Rio de
Janeiro (OGJ, July 27, 2009, p. 33).

Petrobras said the unit will allow Santos basin’s presalt pole
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that will produce 1 million tonnes/year of ethylene. Kuwait is to
supply all the oil for the project.

Chinese government approval for the project is expected in
first-quarter 2010.

Kupe gas project off New Zealand starts up

Origin Energy New Zealand Ltd. has begun commissioning the
offshore Kupe field with initial production, moving natural gas
and liquids ashore via pipeline to a gas processing plant at Hawera
(see map, OGJ, July 16, 2001, p. 38).

Full start-up is likely within 2 months, said Andrew Stock, Ori-
gin’s executive general manager of major development projects.

Kupe gas project participants are Origin (50%, operator), a
wholly owned subsidiary of Origin Energy Ltd.; Genesis Energy
(31%); New Zealand Oil & Gas Ltd. (15%); and Mitsui E&P Austra-
lia Pty. Ltd. (4%)

Paul Zealand, Origin executive general manager of upstream
oil and gas, said once Kupe was in full operations, it would pro-
vide 10-15%/year of the country’s gas demand for 15-20 years.
Kupe will produce up to 90,000 tonnes/year of LPG, more than
50% of the country’s demand, he said.

Over the project life, Kupe is expected to provide 6.6 billion cu
m of gas, 1.1 million tonnes of LPG, and 14.7 million bbl of light
crude. 4

— Quick Takes

gas reserves to be monetized, “ensuring flexibility to supply the
internal market and the possibility of exporting the product in
the spot market” when demand in the Brazilian thermoelectric
segment is low.

Chevron signs deal for Wheatstone project

Chevron Australia has signed an offtake agreement with Tokyo
Electric Power Co. (Tepco) to sell 4.1 million tonnes/year of LNG
from the Wheatstone project over a 20-year term.

The heads of agreement is believed to be worth about $90 bil-
lion (Aus.).

In addition, Tepco is planning to acquire a 15% interest in the
Wheatstone field licenses along with an 11.25% interest in the
proposed gas processing facilities planned for Ashburton North
near Onslow on the Western Australian coast.

Western Australian Premier Colin Barnett hailed the agreement
by noting that his State will benefit from significant new export
earnings and from an additional 200 terajoules of domestic gas,
which is part of the project program.

Barnett said the Wheatstone project also would bring new de-
velopment to Onslow in the form of a deepwater port and the
establishment of an 8,000 hectare strategic industrial park at the
Ashburton North site.

The initial stage for Wheatstone will have a capacity to produce
8.6 million tonnes/year of LNG and will also include the domestic
gas plant.

Chevron expects to make a final investment decision on the
project in 2011. 4

]OO“U(gI({ﬁA;\IS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags



http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

OIL&GAS

OURNAL

NzYY
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CEMENTNG HEADS

INTEGRAL CONNECTIONS

ON THE BODY OF OUR STANDARD

CEMENTING HEAD
WITH WORKING PRESSURES 5000 psi THROUGH 9 5/8"
3000 psi THROUGH 13 3/8", 1500 psi THROUGH 20"

CEMENTING HEAD
305 & 306 SERIES

EQUIPPED WITH:
Integral or Standard Manifold
Continuous Pin Assemblies
Tattle Tale Assembly
Quick Coupling
Safety Sling
Extra Pump Connection
Ask about our Circulating Head
designed as a companion to our
Cementing Head.

One casing connection to circulate
and the same to cement.

EVERYTHING FOR OILWELL CEMENTING.
Plugs, casing centralizers, baskets, float equipment, stage cementing tools,
EVERYTHING BUT THE CEMENT

CALL TOLL-FREE 800-457-4851 FOR PRICE AND DELIVERY
PRIVATELY OWNED-ESTABLISHED IN 1965

Now accepting
MasterCard and VISA

OIL TOOL DIVISION

P. O. Box 95389 Oklahoma City, Ok. 73143-5389
Phone 405/632-9783 Fax 405/634-9637

Visit our website at www.iri-oiltool.com 97-2
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Climate feedbacks

Regarding the editorial “Climate
change twists”, you refer to the assump-
tion by climate change alarmists that
there is a positive feedback magnifying
the minuscule direct effect of additional
carbon dioxide in the atmosphere (OGJ,
Nov. 2, 2009, p. 18). However, data
trump assumptions and the data show
a negative feedback, not the assumed
positive feedback (see “Climate Feed-
back” by Lindzen and Choi, Geophysical
Research Letters 36, L161705, Aug. 26,
2009).

Other information plus common
sense tells us that nature, not human
activity, controls climate. There has been
an increase in temperature as the earth
recovers from the Little Ice Age. The
warmest year during this period was
1934, well before our use of fossil fuels
took off, about 1950. Superimposed on
the long-term warming period there
have been shorter-term warming and
cooling periods which are correlated
with the activity of the sun.

Before the Little Ice Age, there was
a medieval warm period, warmer than
today. It was a good time for human
beings, without catastrophic climate
effects.

The argument that carbon dioxide
intensified Katrina doesn’t hold water.
While carbon dioxide concentration
continues to increase, there have been
no serious hurricanes reaching the US
this season. A simplistic look at this fact
could lead to an argument that carbon
dioxide protects us from hurricanes.

William E. Morris

Wilmington, Del.

C ale n dar
I I

# Denotes new listing or a change 2009
in previously published information.

%I(m@ PIRA Natural Gas Markets

online  Conference, New York, (212)
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PIRA Understanding Natural
Gas and LNG Markets
Seminar, New York, (212)
686-6808, (212) 686-
6628 (fax), website: www.

pira.com. 14-15.

PIRA Understanding Global
0il Markets Seminar, New
York, (212) 686-6808,
(212) 686-6628 (fax), web-
site: www.pira.com. 16-17.

SPE Oil and Gas India
Conference and Exhibition,
Mumbdi, (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website:
www.spe.org. 20-22.

SPE Deep Gas Conference,
Manamg, (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website:
www.spe.org. 24-27.

2010

JANUARY

Plant Maintenance in the
Middle East & Annual Meet-
ing, Abu Dhabi, +44 (0)
1242 529 090, +44 (0)
1242 529 060 (fax), e-mail:
wra@jheenergyexchange.
co.uk, website: www.wracon-
ferences.com. 10-13.

Oil & Gas Maintenance
Technology Conference &
Exhibition Co-located with
Pipeline Rehabilitation and
Maintenance, Manama, Bah-
rain, (918) 831-9160, (918)
831-9161 (fax), e-mail:
registration(@pennwell.com,

website: www.oilandgasmain-
tenance.com. 18-20.

Pipeline Rehabilitation &
Maintenance Co-located with
Oil & Gas Maintenance Tech-
nology, Maname, Bahrain,
(918) 831-9160, (918)
831-9161 (fax), e-mail:
registration(@pennwell.com,

website: www.pipeline-rehab.
_com. 18-20.

World Future Energy Sum-
mit, Abu Dhabi, +971 2
4090 445, +971 2 444
3768 (fax), e-mail: ludoiva.
sarram(@peedexpo.ae, website:
www.worldfutureenergysum-
mit.com. 18-21.

Global Floating LNG Summit,
London, +44 0 207 368
9300, e-mail: enquire@igpc.
co.uk, website: www.global-
flngsummit.com. 20-21.

Oil & Gas Journal / Dec

API Exploration and Produc-
tion Winter Standards
Meeting, New Orleans, (202)
682-8000, (202) 682-
8222, website: www.api.org.
25-29.

Hedlth, Safety, Environment
& Training Conference &
Exhibition, Houston, (713)
292 1945, (713) 292 1946
(fax), e-mail: info@)iadc.org,
website: www.iadc.org. 26-27.

The European Gas Conference
and Annual Meeting, Vienna,
+44 (0) 20 7067 1800,
+44 (0) 20 7242 2673
(fax), website: www.theener-

gyexchange.co.uk. 26-28.

API/AGA Joint Committee on
Oil and Gas Pipeline Welding
Practices Conference, New
Orleans, (202) 682-8000,
(202) 682-8222 (fax), web-

site: www.api.org. 27-29.

Annual Gas Arabia Summit,
Abu Dhabi, +44 (0) 20
7067 1800, +44 (0) 20
7242 2673 (fax), website:
www.theenergyexchange.co.uk.

Jan. 31- Feb. 3.

International Process
Analytical Technology Forum
(IFPAC), Baltimore, (847)
543-6800, (847) 548-1811
(fax), e-mail: info@ifpacnet.
org, website: www.ifpac.com.
Jan 31-Feb 4.

FEBRUARY

Deep Offshore Technology
International Conference &
Exhibition, Houston, (713)
963-6271, (713) 963 6196
(fax), e-mail: registration(@)
pennwell.com, website: www.
dotinternational.net. 2-4.

IADC/SPE Drilling Confer-
ence and Exhibition, New
Orleans, (713) 292 1945,
(713) 292 1946 (fux),
e-mail: info(@.org, website:
www.iadc.org. 2-4.

Russia Offshore Annual
Meeting, Moscow, +44 (0)
20 7067 1800, +44 (0) 20
7242 2673 (fax), website:

wwiw.theenergyexchange.
co.uk. 2-4.

Global Petrochemicals
Conference & Annual Meeting,
Vienna, Austria, +44 (0)
1242 529 090. +44 (0)
1242 529 060 (fax), e-mail:

wra(@theenergyexchange.
co.uk, website: www.wracon-

ferences.com. 9-11.

SPE International Symposium
& Exhibition of Formation
Damage Control, Lafayctte,
(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal@spe.org, website:
www.spe.org. 10-12.

NAPE Expo, Houston, (817)
847-7701, (817) 847-
7703 (fax), e-mail: info@
napeexpo.com, website: Www.
napeonline.com. Feb 11-12.

Annual Petroleum Coke
Conference, Seattle, (832)
351-7828, (832) 351-7887
(fax), e-mail: petcoke.confer-
ence(@jacobs.com, website:

www.petcokes.com. 12-13.

SPE North Africa Technical
Conference & Exhibition,

Ciro, (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website:
www.spe.org. 14-17.

IP Week, London, +44 0
20 7467 7132, +44 0 20
7255 1472 (fax), e-mail:
jbia@energyinst.org.uk,

website: www.energyinst.org.
uk. 15-18.

Pipeline Pigging & Integrity
Management Conference &
Exhibition, Houston, (713)
521-5929, (713) 521-9255
(fax), e-mail: clarion@
clarion.org, website: www.
clarion.org. 16-18.

Pipe Line Contractors As-
sociation Annual Conference
(PLCA), Scottsdale, Ariz.
(214) 969-2700, e-mail:
plea@plea.org, website: www.

plea.org. 17-21.
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GLOBAL

INSTITUTE

Make a Global Impact in Carbon Capture and Storage
Two Key Senior Executive Roles — Australia

The Global Carbon Capture and Storage (CCS) Institute

is a bold new initiative aimed at accelerating worldwide
commercial deployment of at-scale CCS. Please refer to
www.globalccsinstitute.com for more information.

are required.

International network.

14, 2009

The Senior Executive Projects (QC194-0) will facilitate the
establishment of a portfolio of projects aimed at assisting

in the acceleration of commercially viable CCS technology.
Experience in developing and leading infrastructure projects
from concept through to implementation in the energy and/
or resource sector is essential, as is exposure to CCS.

The Senior Executive Knowledge Management (QC193-0)
will lead the selection, centralisation and dissemination of
CCS knowledge to benefit the organisation, its members

and stakeholders. Executive level capabilities in knowledge
management within a global context, a socio-technical
perspective, and an understanding of CCS concepts

Both roles will have global reach from Canberra, Australia
and will be part of the executive team reporting to the CEO.
Both roles require international experience.

Further enquiries to Liz Crawford on +61 7 3233 3262 or
by email to lizcrawford @kpmg.com.au, quoting relevant
reference number.

© 2009 KPMG, an Australian partnership, is part of the KPMG
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EPA upstages conference

Sam Fletcher
Senior Writer

The Environmental Protection
Agency upstaged the opening of the
Copenhagen climate conference by
formalizing on Dec. 7 its finding that
carbon dioxide—the fifth most com-
mon gas in the Earth’s atmosphere—is
a “pollutant” that threatens life on this
planet through global warming.

EPA’s decision was generally expect-
ed following its preliminary finding
against the gas in April as the result of
a study it undertook after the 2007 US
Supreme Court ruling that greenhouse
gases (GHG)—including CO,—are
within the federal Clean Air Act’s defi-
nition of pollutants. That opens the way
for the EPA to regulate CO, emissions
under the Clean Air Act. “In practical
terms, though, the EPA isn’t about to
start regulating carbon. And if it tries to
do that without Congressional backing,
expect a flood of litigation,” said ana-
lysts in the Houston office of Raymond
James & Associates Inc.

Like many skeptics, Raymond James
analysts suspect the timing of the EPA’s
announcement was “designed as a way
for President [Barrack] Obama to claim
credit for something when he goes to
Copenhagen” to speak at the climate
conference. “Since the Waxman-Mar-
key bill is not going anywhere in the
Senate, the EPA ruling is probably the
only source of leverage he can bring
with him to the negotiating table,”
they said.

Obama originally was scheduled
to deliver a tone-setting speech at the
conference in a quick stopover Dec. 9
on his way to Oslo to pick up his Nobel
Prize. However, his appearance at the
conference was pushed back to the Dec.
18 closing when 65 other heads of state
and government are expected to attend.
The White House said the visit was re-
scheduled after recent pledges by China
and India to reduce GHG emissions.

Proponents hope it will give Obama
the opportunity to charm other heads
of state into some climate agreement.
But several energy analysts remained
skeptical that any major agreement will
result from the meeting.

‘Back-stabbing’ reported

Summit “security is apparently so
tight that it took 2 full days before the
member states stabbed each other in
the back,” Raymond James analysts
reported Dec. 9. “That, at least, is how
developing countries perceive the draft
text of the agreement, leaked yesterday
by a group of key negotiators,” they
said. “In a nutshell, the draft is more
favorable to industrialized countries in
several respects. It would require de-
veloping countries to agree to binding
emissions cuts, which they adamantly
reject. Also, it would give more power
over climate-related development aid
to the World Bank (which is dominated
by the West) as opposed to the UN.”

They claimed there is “no way” Chi-
na and India will sign such an agree-
ment, “which means the final text—
assuming there will even be one—will
have to look very different.”

Analysts at FBR Capital Markets &
Co. in Arlington, Va., said, “US-China
competitiveness will continue to be

the defining factor. One key to moving
legislation in the Senate is the extent
to which China and India appear ready
to take on binding, absolute emissions
caps in coordination with US reduc-
tions (rather than intensity reduc-
tions).”

Obama earlier proposed a 17% US
reduction in GHG and $7-10 billion
in mitigation funding for developing
nations. But any agreement reached
at Copenhagen “will be contingent
on Congress passing climate legisla-
tion,” FBR analysts said. Congress also
controls funding mechanisms. “Thus,
we caution investors against over-
interpreting positive signals coming
from the Copenhagen conference. The
fundamental barriers to passing climate
change in the Senate will remain unal-
tered by international diplomacy,” said
FBR analysts.

According to the Fundamentals of
Physical Geography, 2nd Edition, CO,
increased more than 35% in the last
300 years, yet is still classed as a trace
gas, comprising only 0.036% of our at-
mosphere. By comparison, methane—
another GHG—increased more than
150% since 1750. At 0.00017%, it is the
eighth most common gas; its primary
sources include in order of importance,
rice cultivation, domestic grazing ani-
mals, termites, landfills, coal mining,
and oil and gas extraction. It's hard to
say how much methane is produced
from rice paddies since 60% are in In-
dia and China where scientific data on
emission rates are unavailable.

The biggest GHG component, of
course, is water vapor, which is 4% of
the earth’s atmosphere up to an altitude
of 25 km. The only thing coming out
the tailpipes of some of the new alter-
native-fuel cars is more water vapor. 4
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GIS Energy Data for M&A Analysis

The most trusted and utilized provider of GIS data to the pipeline
industry for M&A and asset valuation analysis.

MAPSearch® provides detailed pipeline and pipeline facility information for use in Merger and
Acquisition Analysis such as:

e What pipeline assets does company “A” now own?
What gathering, processing, and storage facilities do they operate?
What local pipeline company owns assets that would be a complimentary acquisition?
If these midstream assets were acquired:
e What would the combined assets look like?
e What new markets could they reach?
e Who would the new competitors be?
e How might the locally proposed LNG facility construction impact the value of the assets?

MAPSearch tracks interstate, intrastate, and gathering system pipelines and pipeline facilities
for all of North America and provides this information in a format for users to conduct their
own analysis. By staying abreast of developments in the pipeline industry, MAPSearch provides
buyers, sellers, financers, and analysts with the information necessary to identify and evaluate
acquisition candidates.

GIS Data for the Energy Industry

For more information, please:
Call 800.823.6277 | Email sales@mapsearch.com | Visit www.MAPSearch.com
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Deconstructing endangerment

With the US Environmental Protection Agen-
cy’s “endangerment finding” on greenhouse-gas
emissions (GHGs), the politics of global warming
reveals its tyrannical core.

EPA obviously scheduled its Dec. 7 announce-
ment for maximum coercive effect. International
leaders were meeting in Copenhagen to negoti-
ate an agreement to follow the Kyoto Treaty. And
the US Senate had delayed into 2010 its work on
legislation to limit GHG emissions. By assuming
responsibility for GHG regulation, the EPA scored
diplomatic points in Denmark and raised pressure
on Congress.

Seizing control

It also seized control of energy consumption,
business practice, and thus much of American life.
Nothing in the politics of climate change is more
important than shifts, such as this, of economic
choice from people to state. When EPA declared
GHGs threaten public health and therefore should
be regulated under the Clean Air Act (CAA), it
wasn't just leveraging current affairs. It was grab-
bing power.

A juridical response is certain; the Competitive
Enterprise Institute promises a lawsuit. Others will
follow. And a political backlash is inevitable—if
not now, when the power transfer remains con-
ceptual, then later, as freedoms shrink and costs
bite.

Deconstruction of this unfinished history is in
order. Logically and legally, EPA could not have
decided by itself that CAA authorizes it to regulate
GHGs. The CAA addresses air pollutants, substanc-
es known to degrade human health. The GHG
for which humanity is most responsible, carbon
dioxide, doesn’t fit the description. It’s essential to
life. It degrades human health only if it intensifies
natural greenhouse warming dangerously—and
then not for many years. The proposition that it
does so is controversial. Seeing a reason to treat
CO, the same as ground-level ozone and airborne
toxics requires expansive reading of the CAA.

But the Supreme Court made such a reading in
2007. In a decision related to legal language rather
than science, the court said EPA could regulate
CO, and other GHGs under CAA if it determined
they endangered people. EPA now has made the
determination and claimed the authority.

The case on which the high court ruled

wouldn’t have been filed if no one feared that a
buildup of GHGs in the atmosphere threatened
the planet with disastrous warming. But the fear
is widespread. It results from relentless propaga-
tion of the message that observed warming is
unprecedented and destined to become extreme,
that it comes mainly from human activity, and
that humans need to change behavior radically to
prevent catastrophe.

That message grounds itself in predictions of
computer models developed by the Intergovern-
mental Panel on Climate Change, a large group of
scientists working under auspices of the United
Nations. The IPCC published the discredited
“hockey-stick” graph that was supposed to have
shown how global average temperature leaped
along with use of fossil energy after centuries of
little change. The IPCC famously declared that
people bear responsibility for most recent warm-
ing. And the IPCC embodies the “consensus of sci-
entists” adduced in support of the activist climate
agenda.

While the IPCC’s work is important, it’s not the
whole of climate science. Its reliance on computer
models, sophisticated as they are, has come under
question as climate observations stray from model
predictions. Also questioned is IPCC’s focus on an
imperfect correlation between GHG emissions and
apparent warming; some scientists think natural
factors, such as variation in solar intensity, have
stronger influence.

Political armor

Shots at IPCC findings, however, have tended
to ricochet off the group’s heavy political armor—
until recently. Data fundamental to IPCC conclu-
sions come from the Climate Research Unit at East
Anglia University in the UK. Last month, e-mails
stolen or leaked from the university’s servers
showed scientists, some of them political celebri-
ties, destroying or manipulating data and schem-
ing to delegitimize contradictory science.

So a federal agency has extended its regulatory
reach under authority of a court ruling in a law-
suit flowing from a belief grounded in work of a
politically grounded group the scientific sound-
ness of which has become doubtful. As the basis
for a major expansion of government, this chain
is far too brittle. 4
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REACH YOUR
OFFSHORE POTENTIAL

Business and Market Strategy for Offshore Development
In Depth Reports on Activity and Spending

This report provides an essential and complete
overview of the technology and future prospects
for the offshore drilling business. Well drilling
numbers and types are discussed for every
country in the world with offshore projects and
potential projects.

The World Floating Production Report provides
the industry executive with an overview of future
prospects within the floating production sector. It
analyses historic and future FPS installations over
the period 2012 by region, operator, water depth,
and vessel type.

Presents an analysis of production capacity for
every existing and potential offshore producing
area in the world for each year through to 2012.
Production, capital expenditure and operational
expenditure levels are charted & tabulated by

region, including all potential spend sectors.

Describes how AUVs fit into the family tree of
unmanned underwater vehicles (UUVs), outlines
the development of the industry and gives many
examples of the various types of AUVs and the
technologies involved.

Subsea Processing Gamechanger 2008-2017
Examines the technology currently available and
under development, gives specific case studies,
presents the results of a survey of leading off-
shore operators and then, using three different
scenarios, develops views on the size of future
markets.

Unit and expenditure forecasts through to 2013
are developed for the major components of
deepwater fields including development drilling,
xmas trees, templates & manifolds, controls &
control lines, pipelines, surface completed wells,
fixed and floating platforms.

Examines current and future prospects,
technologies and markets for the offshore wind
energy sector. Each proposed offshore wind
farm worldwide is assessed to model unique and
detailed market information.

Addresses both the floating regasification and
the floating liquefaction vessel markets and
quantifies the size of the opportunity in volume
and value. The business is poised for substantial
growth, particularly within the liquefaction sector,
and is forecast to be worth $8.5 billion by 2015.

For more detailed information on these reports go to

www.ogjresearch.com and click on reports.
To Purchase with a credit card, call 1-800-752-9764.

research center.

www.ogjresearch.com

Douglas -
Westwood
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Natural gas from shale formations
represents a potentially crucial source
of supply growth in Canada, where
production from conventional reser-
voirs is declining in a trend likely to
continue.

While two shale gas plays—in the
Horn River basin straddling the bound-
ary between northern British Columbia
and Alberta and the Triassic Montney

shale to the south—draw

most of the current drilling,

anada looks to shales | e cicuien

in the country. In some of

for boost to gas supply | s o

Production of gas from

shale isn’t new to Canada.
The National Energy Board, for ex-
ample, points out that the Cretaceous
Second White Speckled shale of south-
ern Alberta and Saskatchewan has pro-
duced gas for decades. But that shale is
fractured enough naturally to produce
gas commercially through vertical wells
without the sophisticated fracturing
and horizontal wells essential to most
of the burgeoning new shale develop-

SPECIAL

ments of North America.

In the more challenging shales cap-
turing new industry attention, Cana-
dian development lags that of the US.
Canadian Society for Unconventional
Gas (CSUG) Pres. Michael Dawson, in a
September presentation, arrayed North
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American shale gas plays along a scale
of development progress. Among Cana-
dian plays, only the hybrid Montney—
in some areas a tight sand because of
its high silt and silica content—had
reached what he described as the com-
mercial stage. The US plays he judged
to be at that stage were the Marcellus,
Barnett, Haynesville, Fayetteville, and
Woodford shales.

Speaking at the National Bank
Financial Energy Services Conference,
Dawson assigned the Horn River basin
play in part to the pilot production-
testing phase, where it aligned with
newer projects in the Marcellus shale,
and in part to the pilot-project drilling
stage, aligned with the Eagle Ford play
in the US.

Shales in the Quebec lowlands, Nova
Scotia, and New Brunswick, Dawson
said, remain at a stage he described as
early evaluation drilling.

As in the US, shales in Canada differ
greatly—shale versus shale and loca-
tion versus location within a single
shale—and require tailored comple-
tions and various fracturing methods.
According to Dawson,
Canadian shale plays
have economics less
favorable than many of
the unconventional gas
plays of the US.

Crucial supply

But their develop-
ment is crucial to
Canadian gas supply.

In a November
outlook, the Cana-
dian Association of
Petroleum Producers
documented declines
during the past several
years in Canadian drill-
ing and gas production
in Alberta (Fig. 1). CAPP sees gas from
tight formations and shales in Brit-
ish Columbia as the most important
element of an expected recovery and
eventual expansion of gas production
through 2020 (Fig. 2).

Now, however, shale gas production
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isn't rising fast enough to offset declines
from conventional reservoirs, where
economics have soured.

“Massive value destruction is occur-
ring for the shareholder, or unit holder,
for each thousand cubic foot of gas
produced today,” said Paul Ziff, chief
executive officer of Ziff Energy Group,
in a June report.

His reason: Gas prices aren’t high
enough to cover the costs of replacing
produced reserves in the conventional
reservoirs of western Canada.

A 2008 study by his group showed
that the reserves life of gas reserves
in the region had declined from more
than 20 years to less than 9 years, a
level requiring 12%/year reserves re-
placement.

The gas price when he spoke was
about $3/Mcf (Can.), which accord-
ing to his analysis generated a loss of
$3.40/Mcf after cash operating costs
of $2.30/Mcf, 60¢/Mcf for general and
administrative expenses and interest
payments, and $3.50/Mcf for drilling,
depletion, and amortization. Ziff esti-
mated full-cycle costs for gas produc-
tion at $8/Mcf.

“Core gas reserves are being sold/de-
pleted at market prices that simply can-
not be replaced by the cash generated,”
he said. “So producers’ reserve base
shrinks, and in the near future more
equity or debt will need to be issued to
fund replacing the gas produced today.”

Unconventional gas—from tight
formations, coalbeds, and shale—"is
moderating the western Canada decline
but not reversing it,” Ziff said.

Well characteristics

The NEB assessed Canada’s shale gas
potential in a comprehensive review
last month. It said total volumes of
recoverable gas are expected to be
1-10 bef from each horizontal well
drilled into Canadian gas shales, with
amounts likely to grow as technology
improves.

Initial production rates from
horizontal shale gas wells are high—
generally 3-16 MMcfd. But production
tends to decline rapidly in each well’s
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CANADIAN DRILLING, GAS PRODUCTION
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first year before flatting into a gradual
decline. Horizontal shale gas wells,
NEB said, are expected to produce for
more than a decade each.

Vertical wells in silica-rich gas shales
have initial production rates around 1
MMcfd. In the shallow Middle Creta-
ceous Colorado shale, initial production
rates are less than 100 Mcfd.

NEB said the average Canadian con-
ventional gas well drilled and placed
on production in 2007 initially flowed
about 200 Mcfd.

In the Montney formation, horizon-
tal wells cost $5-8 million each, while
Horn River basin wells cost as much as
$10 million. Wells in the Upper Ordo-

vician Utica shale are expected to cost
$5-9 million.

Vertical wells into shallow shales
with gas of biogenic origin, such as the
Colorado shale, cost less than $350,000
each.

Surface work

In British Columbia, gas production
beyond what’s expected to be reached
within just a few years will require
expansion of surface facilities. The
NEB’s November review highlighted
several projects planned to relieve the
bottlenecks.

Spectra Energy is considering expan-
sion of its gas processing plant at Fort
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CAPP’S OUTLOOK FOR CANADIAN GAS PRODUCTION

Fig. 2
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Nelson in the southern Horn River
basin. About half the existing inlet
capacity of 1 befd is in use at present;
the expansion would add 250 Mcfd at
facilities 40 km northeast of Fort Nel-
son at Cabin Lake.

EnCana Corp. has proposed con-
struction in six stages of 2.4 befd of gas
processing capacity at Cabin Lake.

The NEB report mentioned Spectra
Energy’s construction of 92.7 km of 20-
in. pipeline extending the company’s
raw-gas gathering system in the Fort
St. John area to an area south of its 680
MMectfd McMahon gas processing plant
in Taylor, BC.

Also in British Columbia, NEB
noted, Nova Gas Transmission Ltd.
proposes a 1 befd pipeline extending

the company’s Alberta System into the
shale gas producing area. Nova says the
77-km, 36-in. Groundbirch Mainline
Project would run between points 12
km west of Gordondale, Alta., and 4
km northwest of Groundbirch, BC.

NEB said several years might pass
before production of gas from shale
warrants construction of large-scale
short-haul pipeline capacity. It said
expansion of major long-haul pipeline
capacity from western capacity is less
likely to be needed because of pipeline
capacity becoming available as conven-
tional production declines.

Prospective shale gas plays elsewhere
in Canada are closer to existing pipe-
lines.

The Utica play is near the Trans Que-

A NATIONAL ENERGY BOARD REVIEW OF CANADIAN GAS SHALES

bec & Maritimes Pipeline serving Mon-
treal and Quebec City with connections
to pipelines serving the Northeast US.
The system has spare capacity.

And the Horton Bluff shale play
in New Brunswick and Nova Scotia
is close to the Maritimes & Northeast
Pipeline system.

Prospective shales

In its report, NEB described the
main shale gas plays under develop-
ment or study in Canada. It pointed out
that the characteristics summarized in
Table 1 come from various sources and
present data it didn’t try to verify.

The table indicates potential for 1
quadrillion tcf of gas in place, some-
what less than the total of estimates by
the CSUG shown in Fig. 3. “How much
of that gas can be recovered still needs
to be confirmed,” NEB said. “Initial
estimates are about 20%.”

Summaries of its shale descriptions
follow.

* The Montney formation produces
from conventional shallow-water
shoreface sandstones on its eastern
edge and from deepwater tight sands
at the foot of the depositional ramp to
the west. Hybrid gas potential exists in
the Lower Montney, involving sandy,
silty shales of the offshore transition
and offshore-marine parts of the basin,
and the Upper Montney, below the
shoreface where silts buried the tight
sands at the foot of the ramp.

Because the Montney is more than
300 m thick in
places, operators are
planning stacked

Table 1
Horn River Montney Colorado Utica Horton Bluff ho,néontal WeHS,.
drilling and fracing
Depth (m) 2,500-3,000 1,700-4,000 300 500-3,300 1,120-2,000+ 1 Is in both th
Ehicl?ness (m) 150 Up to 300 17-350 90-30! 150+ aterals in both the
as-filled porosity (%) 3.2-6.2 1.0-6.0 Less than 10 2.2-3.7 2
Total organic carbon (%) 0.5-6.0 17 0512 2237 1o Upperand Lower
Maturity (R ) 2.2-2.8 0.8-2.5 Biogenic 1.1-4 1.63-2.03 Montney.
Silica (%) 44-65 20-60 Sand and silt 5-25 38 .
glalcife or dolomite (%) 0-14 . Up tg 20% o 30-70  Significant Estimates for the
ay (%) 20-40 ess than 30 ig 8-40 42 .
Free gas (%) 66 64-80 — 50-65 = Montney formation
Adsorbed gas (%) 34 20-36 — 35-50 — _
CO, (%) 12 1 — Lessthan 1 5 ?XC]ud.e t}}e OV(?r]y
Gas in place/section* (bcf) 60-318+ 8-160 22-62 25-210 72.4-600+ ing Triassic DOlg
Play area gas in place (tcf) 144-600+ 80-700 >100 >120 >130 h h hich
Horizontal well cost, including frac (million Can. $) 7-10 5-8 0.35 (vertical phosphate, whic
only) 5-9 Unknown

also has shale gas

*In western Canada, a section is 1 sq mile.

Source: National Energy Board compilation from various sources

20

potential.
Citing British
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Special Report

A LOOK AT CANADA'S GAS SHALE PRUSPECTS
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Columbian data, NEB said operators
had spent $2.4 billion for Montney gas
rights in government auctions in 2005-
08, $1.3 billion in 2008 alone.

As of last July, NEB said, 234
horizontal wells were producing 376
MMcfd from the Montney shale, mostly
from the Heritage pool of British Co-
lumbia.

Individual wells produce 3-5 MMcfd
generally, occasionally more than 10
MMcfd, at start-up, followed by rapid
declines. The wells usually have 7 to 9
and as many as 12 100-tonne carbon
dioxide or water frac stages over 2-km
horizontal legs.

¢ In the Horn River basin, shales rich
in silica lie at the foot of the Devo-
nian Slave Point carbonate platform,
which has long produced gas from
conventional reservoirs. Operators have
drilled, hydraulically fractured, and
placed on production about 20 horizon-
tal Horn River wells.

Before starting their steep declines,
wells in the area produce at start-up at
rates as high as 16 MMcfd. Production
data in the Horn River basin remain
confidential.

Associated with the Horn River
basin play and to the east is the Cordova

Oil & Gas Journal / Dec. 14, 2009

embayment, which has an estimated
200 tcf of gas in place but remains at a
much earlier stage of evaluation.

NEB said that as of May operators
had spent more than $2 billion in
British Columbia government auctions
for resource rights in the Horn River
basin and less than $40 million in the
Cordova embayment.

* The Colorado Group comprises sha-
ley strata deposited in southern Alberta
and Saskatchewan in the Middle Creta-
ceous. It includes the Medicine Hat and
Milk River shaley sandstones, which
have produced gas for more than 100
years, and the Second White Speckled
shale.

Colorado Group shale, like the
Montney, is a hybrid, producing
through thin sand beds and laminae.
It's underpressured, sensitive to water,
and therefore difficult to frac. Opera-
tors are testing the use of nitrogen and
mixtures of propane and butane as frac
fluid.

More than 3 MMcfd is flowing from
“a few dozen” shallow vertical wells in
the Wildmere area of Alberta, where
the Colorado shale is about 200 m thick
and has potential to produce from five
intervals. Wells cost $350,000 each

from drilling through connection with
pipelines.

Noting the difficulty of estimation
given the shale’s great lateral extent and
reservoir variability, NEB said the Colo-
rado Group might hold at least 1 tcf of
gas in place.

 The Utica shale was deposited in
deep waters at the foot of the Trenton
carbonate platform. Caught later in
early Appalachian Mountain growth, it
became faulted and folded to the south-
east. It’s the source rock for conven-
tional oil reservoirs.

The Utica shale has higher concen-
trations of calcite, which is less brittle
than the silica it displaces, than other
Canadian gas shales. It contains biogen-
ic gas in shallow areas and thermogenic
gas at greater depths.

Vertical wells after fracing in the
Utica shale are reported to have pro-
duced 1 MMcfd of gas. Three hy-
draulically fraced horizontal wells are
reported to have tested 100-800 Mcfd
of gas from medium-deep shales.

The overlying Lorraine shale might
have potential but is richer in clay and
therefore difficult to frac.

e In the Canadian Maritimes, the
Horton Bluff Group contains lacustrine

21
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muds deposited during regional Early
Mississippian subsidence.

The average silica content of the
group’s Frederick Brook shale is 38% in
New Brunswick, but the clay content
also is high at 42%. In Nova Scotia,
the Frederick Brook member has an
organic content of 10%, much higher
than other Canadian gas shales.

Frederick Brook thickness may
be greater than 150 m, NEB said,
sometimes exceeding 1 km in New
Brunswick. Flow testing is in progress.
Although hydraulic fracing has been
less successful than in western Canada,
two vertical Frederick Brook wells in
New Brunswick have flowed 150 Mcfd
after small fracs.

Corridor Resources has estimated
that the Frederick Brook shale of the
Sussex and Elgin subbasins of southern
New Brunswick holds 67 tcf of free gas
in place. Ryder Scott Co. has estimated
69 tcf of gas in place on the Wind-

sor Block in Nova Scotia. Samples in
Nova Scotia indicate most of the gas is
adsorbed onto clay and organic matter,
requiring effective stimulation.

Apache Canada, a large Horn River
basin participant, recently joined Cor-
ridor in the Frederick Brook play (OGJ
Online, Dec. 8, 2009).

The future

The NEB said shale gas “may be a
key component that will allow Canada
to sustain its own domestic require-
ments for natural gas far into the 21st
Century,” supplemented, perhaps, by
other resource plays such as coalbed
methane and tight sandstones and car-
bonates and by future production from
frontiers offshore and in the north.

Shale gas might even allow Canada
to export LNG, NEB said, citing memo-
randums of understanding signed by
Horn River basin operators Apache
Corp. and EOG Resources to supply a
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proposed liquefaction plant in British
Columbia.

But the play overall remains young.
“Only the Montney and Horn River
basin gas shales can be said to have
‘proof of concept’ through numerous
production tests after horizontal drill-
ing and hydraulic fracturing,” NEB said.
And only the Montney is producing at
significant rates.

Economic uncertainties remain. And
concerns have arisen about environ-
mental effects, especially water require-
ments and carbon dioxide emissions,
although proposals have come forward
for carbon capture and sequestration
projects.

Furthermore, the pace of develop-
ment may be limited by supply of
required resources, such as fresh water,
fracture proppant, or drilling rigs.

The play is still in early stages. But
the potential boost to Canadian gas
supply is great. 4

|EA forecast includes climate-change policy scenario

Nick Snow
Washington Editor

The International Energy Agency
developed a climate-change policy sce-
nario as part of its latest annual forecast
because it wanted “to be part of the
solution as well as part of the problem,”
a top official said on Dec. 2.

“Sixty percent of the world’s carbon
dioxide emissions come from energy.
We need to start acting now. It’s not
going to be easy. But the alternatives
are worse,” Richard Jones, IEA’s deputy
executive director, said during a pre-
sentation on the organization’s 2009
World Energy Outlook at the Center for
Strategic and International Studies.

In addition to its usual forecast
which assumes no significant changes
in national policies, the Paris-based
organization of industrialized energy-
consuming countries’ 2009 World En-
ergy Outlook includes a scenario which
projects impacts of taking steps which
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would stabilize greenhouse gas con-
centrations at about 450 ppm carbon
dioxide equivalent by 2030.

This “450 Scenario” would avoid the
most severe weather and rising sea level
consequences by limiting the overall
temperature increase to 2° C., it indi-
cates. “Without a change in policy, the
world is on a path for a rise in global
temperature of up to 6° C., with cata-
strophic consequences for our climate,”
it maintains.

The US Energy Information Admin-
istration has included CO, emissions
forecasts for petroleum, natural gas,
and coal in its monthly short-term
energy outlook since August. IEA has
gone further by advocating that steps
be taken to curb GHG releases into the
atmosphere.

‘Take the lead’

At a meeting of the group’s ministers
in October, “a large majority showed
their intention to take the lead, orga-

nize themselves, and commit to the
challenge to reach the 450 Scenario—
the energy path of Green Growth,”

IEA Executive Director Nobuo Tanaka
said. “Only by mitigation action in all
sectors and regions can we turn the 450
Scenario into reality.”

The organization has launched three
specific initiatives already, according to
Jones. It has started a sustained capac-
ity measurement training project with
nonmember countries to get more
accurate data from more sources. It
is forming partnerships with China,
India, Russia, and other non-IEA na-
tions. And it is discussing technology
to help countries overcome barriers to
understanding what they need and how
to get it.

“It's not going to be easy. But the al-
ternatives would be worse,” said Jones.
“We need to start acting now. Whether
or not [the United Nations climate
conference in] Copenhagen succeeds,
countries will need to start acting on
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their own. We also have to continue
economic growth to provide jobs for
people already on this planet by 2030.
That means providing more energy.”

Actions are necessary despite a likely
decline in global energy use in 2009 as
a result of the financial and economic
crisis, IEA Chief Economist Fatih Birol
said. This has led to a plunge in energy
investment because of a tougher financ-
ing environment, weaker demand, and
reduced cash flows, he indicated. For
oil and gas companies, this has meant
delayed and canceled projects as well as
capital spending cuts.

“Global upstream spending is ex-
pected to fall by more than $90 billion,
or 19%, the first fall in a decade,” he
told his audience at CSIS. “If this trend
continues and merges with a strong
rebound in demand as the world’s
economies recover, it poses price impli-
cations.”

Forecast outlays

Under the WEQO’s reference scenario,
where major climate change policies
aren’t adopted, $26 trillion in 2008 dol-
lars would be required to meet project-
ed energy demand from 2010 through
2030, equal to $1.1 trillion/year (or
1.4% of global gross domestic product).
More than half of that would be needed
in countries outside the Organization
for Economic Cooperation and Devel-
opment, where demand and production
are expected to increase fastest.

“With little prospect of a quick re-
turn to the days of cheap and easy cred-
it, financing energy investment will, in
most cases, be more difficult and costly
than it was before the [financial and
economic]| crisis,” the report says.

Under the 450 Scenario, another
$10.5 trillion would be needed. “But
investments in industry, transport, and
buildings are more than offset by fuel
cost savings, which in the transport
sector alone amount to over $6.2 tril-
lion [during] the period,” the report
continues. The scenario also offers en-
vironmental and security benefits, with
oil and gas import bills for OECD coun-
tries in 2030 much lower than in 2008,
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USCAP: US economic growth would not be
reduced by aggressive climate-change actions

Nick Snow
Washington Editor

US economic growth would not be
significantly reduced through 2030 if
the nation took aggressive action to ad-
dress climate change, the US Climate
Action Partnership said on Dec. 2.

The group of businesses and envi-
ronmental organizations said that its
economic analysis estimates US gross
domestic product would grow 70-71%
with the adoption of climate legislation
similar to its Blueprint for Legislation
during that period, and 71-72% in the
absence of climate policy. Royal Dutch
Shell PLC, BP PLC, and ConocoPhillips
are members.

USCAP’s analysis used two econom-
ic models similar to ones used by the
US Environmental Protection Agency
and the Energy Information Administra-
tion when they reviewed House legisla-
tion passed in June.

“All of the studies, including
USCAP’s analysis, show employment
growing under all scenarios,” Janet
Peace, vice-president of markets and
business strategy at the Pew Cen-
ter on Global Climate Change, told
reporters in a teleconference. “The
climate policy is absolutely compat-
ible with robust economic growth.”

Almost imperceptible

The models showed that enacting
climate legislation would cause an
almost imperceptible dip in domestic
GDP growth through 2030, Peace said.
Under a business-as-usual scenario
without climate legislation, total US
economic output was projected to
reach $22.3 trillion by 2030. With the
USCAP’s Blueprint recommendations,
the domestic economy would arrive at
the same point 2-4 months later, she
indicated.

“Early development of offsets is es-

sential,” said Peace. “They’re necessary
for cost containment, such as emis-
sions reductions in agriculture and for-
estry. Limits or delays in development
of either domestic or international ef-
forts will increase the program'’s costs.”

The study also found that comple-
mentary actions to develop energy
efficiency, transportation, and carbon
capture and storage programs will be
essential in advancing technology and
lowering future energy spending.

“There is no question that we can
address the climate challenge in a way
that protects consumers while growing
our economy,” Peace said. “While there
are costs involved, they are modest
and prudent investments in a cleaner,
more effective future.”

‘Best solution’

“We're very comfortable with the
idea that markets will deliver the best
solution,” said Jeff Hopkins, principal
advisor on energy and climate strategy
at RioTinto, a multinational mining
company that belongs to USCAP.

He said RioTinto and BP are inves-
tors in a California power plant that will
use a variety of fuels and employ CCS
to enhance production at a nearby oil
field. “Only a climate policy such as the
one USCAP proposes will encourage
the integration of various technolo-
gies,” Hopkins said.

Melissa Lavinson, senior director of
federal affairs at Pacific Gas & Elec-
tric Co., said, “An industry like ours
needs to know what policies are going
forward because it makes long-term
investment decisions. Utilities expect
to spend $1.5-2 trillion, and jobs will
be associated with those investments.
New technologies will require new
workers with new training. Under-
standing what the rules of the road will
be especially critical.”
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WarcHING GOVERNMENT

Nick Snow, Washington Editor

Blog at www.ogjonline.com

Biofuels’ water

impacts

he US government is encour-

aging the use of biofuels in
response to concerns about the
country’s dependence on imported
oil, climate change, and other is-
sues. Water plays a crucial part in all
stages of biofuels production, and the
Government Accountability Office is
studying implications of expanded
biofuels production’s water use.

The extent to which more biofuels
production affects US water resourc-
es will depend on the feedstock type
selected and how and where it is
grown, GAO said in a Nov. 30 report.

It said experts believe that if corn
or other conventional feedstocks are
used extensively, the impact would
be greater than if next generation
feedstocks, such as perennial grasses
and woody biomass, are used.

“This is because corn is a rela-
tively resource-intensive crop, and in
certain parts of the country requires
considerable irrigated water as well
as fertilizer and pesticide applica-
tion,” GAO said.

The same experts and officials
noted that next generation feed-
stocks’ impact on water resources
aren’t fully known yet because they
haven’t been grown commercially.

Efficiency questions

The process of converting feed-
stocks to biofuels also uses water,
the report noted. While biorefineries
producing ethanol from corn have
grown more efficient, the amount of
water needed to convert new feed-
stocks is not known, it said.

“Finally, experts generally agree
that it will be more important to take
into account the regional variability
of water resources when choosing
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which feedstocks to grow and where
to expand their production,” GAO
said.

Using certain agricultural prac-
tices, alternative water sources, and
technologies could mitigate biofuels
production impacts on water, GAO
said, but it also found barriers to
their widespread adoption.

For example, it noted that brack-
ish water or other alternative sources
might work for some biofuel conver-
sion phases and reduce refineries’
reliance on fresh water.

‘Remain untested’

Similarly, innovations such as dry
cooling systems and thermomechan-
ical processes could reduce water
demand, “but many of these innova-
tions are currently not economically
feasible or remain untested at the
commercial scale,” it said.

GAO said many experts identified
two main areas where additional
research is needed: feedstock cultiva-
tion and biofuel conversion, and data
on water resources. For example,
some experts noted the need for
further research into improved crop
varieties, which could help reduce
water and fertilizer needs,” it said.

It said that several mentioned
finding ways to increase algae culti-
vation commercially and controlling
potential water quality problems.
Others recommended researching
ways to optimize conversion technol-
ogies for maximum water efficiency.

“Finally, some experts said that
better data on water resources in lo-
cal aquifers and surface water bodies
would aid in decisions about where
to cultivate feedstocks and locate
biorefineries,” GAO said. 4
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and 30% lower in China and India in
2030 than in the reference scenario.

Both scenarios assume that energy
prices will rise through 2030. “Con-
sumers will need to recognize that the
cheap energy era is over,” said Tanaka.
“We think that the $147/bbl oil price
last year began to change the structure
of demand. Two major US automakers
went into bankruptcy. The consumer is
learning.”

In the reference scenario, the aver-
age IEA crude oil import price (a proxy
for international prices which in 2008
averaged around $3/bbl less than
West Texas Intermediate crude, the US
benchmark) is assumed in real terms
to reach $87/bbl in 2015, $100/bbl by
2020, and $115/bbl by 2030 (in 2008
dollars).

Lower demand

Under the 450 Scenario, oil prices
are assumed to follow the same upward
path until 2015 but remain flat from
then until 2030 because demand would
be weaker. “The oil price is assumed
to plateau at $90/bbl in real terms in
2020. Gas prices are correspondingly
lower. Coal prices are reduced even
more, as demand falls much more than
for oil or gas,” the report says.

These prices also take into account
carbon prices under cap-and-trade
systems which are assumed to be
introduced in many parts of the world.
Under this scenario, the CO, price
within the OECD reaches $50/tonne
in 2020 (which increases the cost of a
barrel of oil by $21) and $100/tonne in
2030 (which increases oil costs $46/
bbl), according to the WEO.

“If there’s a financial signal, habits
will change. We need a carbon price,”
Birol said. “The bulk of the discussion
now centers on which country reduces
CO, emissions by how much. I think
that’s wrong. The focus should be on
investments and who pays for them.”
Manufacturers in industrialized nations
might want to consider cofinancing re-
ductions in developing countries where
they would cost less, he suggested.

Both scenarios forecast long-term
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gas demand growth. In the reference
case, global demand climbs 41% from

3 trillion cu m in 2007 to 4.3 trillion
cum in 2030, or an average 1.5%/year,
driven largely by electric power genera-
tion demand. More than 80% of this
increase is expected outside the OECD,
with the biggest rise in the Middle East.

Gas demand would grow 17% under
the 450 Scenario, or an average 0.7%/
year, reaching a level in 2030 that
would be 17% lower than under the
reference scenario.

“The good news is that there’s a
silent revolution going on in the United
States. There’s a boom in shale gas
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which poses implications elsewhere,”
said Birol. “Many companies and coun-
tries thought they could sell LNG to the
US, which doesn’t need it now. They’ll
have a lot of gas and will be look-

ing for buyers. We see a glut coming,
about 200 billion cu m, by 2015, due to
weaker demand.” 4

GHG health-threat finding sets stage for requlations

Nick Snow
Wiashington Editor

Greenhouse gases threaten the pub-
lic’s health and should be regulated, the
US Environmental Protection Agency
said on Dec. 7. GHG emissions from
on-road vehicles contribute to that
threat, it added.

“Today’s finding is based on decades
of research by hundreds of research-
ers,” EPA Administrator Lisa P. Jackson
said. “The vast body of evidence not
only remains unassailable; it's grown
strong, and it points to one conclusion:
Greenhouse gases from human activity
are increasing at unprecedented rates
and are adversely affecting our envi-
ronment and threatening our health.”

The finding follows a study that EPA
undertook after the US Supreme Court
ruled in 2007 that GHGs fit within the
federal Clean Air Act’s definition of
pollutants. It covers emissions of six
gases (carbon dioxide, methane, nitrous
oxide, hydrofluorocarbons, perfluo-
rocarbons, and sulfur hexafluoride,
according to Jackson.

It does not impose new require-
ments itself but allows the agency to fi-
nalize GHG standards proposed earlier
this year as part of a joint rulemaking
with the US Department of Transporta-
tion, Jackson continued. On-road vehi-
cles contribute more than 23% of total
US GHG emissions, and EPA’s proposed
standards for light-duty vehicles, an on-
road vehicle subset, would reduce GHG
emissions by nearly 950 million tonnes
and conserve 1.8 billion bbl of oil over
the lifetime of model year 2012-16
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vehicles, Jackson said.

She noted that both she and US Pres-
ident Barack Obama support reaching
a legislative solution to global climate
change, but added that it’s critical for
EPA to respond to the Supreme Court’s
ruling and begin to regulate GHG
emissions because they threaten public
health. The agency issued proposed
findings in April and received more
than 360,000 comments during the
60-day comment period that followed,
she said.

‘Politically motivated’

Oil and gas industry groups imme-
diately criticized EPA’s action. “There
was no compelling deadline that forced
EPA’s hand on this decision,” said
American Petroleum Institute Pres. Jack
N. Gerard. “It is a decision that is clear-
ly politically motivated to coincide with
the start of the Copenhagen climate
summit. EPA’s finding is inadequate,
unsupported by the record, and fails to
demonstrate a significant risk of harm
to public health or welfare.”

National Petrochemical & Refiners
Association Pres. Charles T. Drevna,
meanwhile, commented, “Individual
American consumers and businesses
alike will be dramatically affected by
this decision that, frankly, is based
on selective science, a weak legal and
policy foundation, and a failure to ac-
count for numerous uncertainties and
assumptions in the models it relies on.”

Drevna added, “This is yet another
example of federal policymakers failing
to consider the long-term consequences
of a regulatory action for consumers

and the economy as a whole.”
Congressional Democratic lead-
ers said EPA’s finding makes it that
much more urgent for Congress to pass
climate-change legislation. “Those who
fear EPA regulation of global warming
pollution will find the answer in the
American Clean Energy and Security
Act passed by the House this year,” said
US House Speaker Nancy Pelosi (Calif’).
“Now that the US government
has officially ended its era of climate
denial, the real endangerment to our
planet comes from those who continue
to deny the science and delay taking
any action,” said Rep. Edward J. Markey
(Mass.), who cosponsored with Energy
and Commerce Committee Chair-
man Henry J. Waxman (Calif’) the bill
which the House passed by seven votes
on June 26.

Key milestone

US Environment and Public Works
Committee Chairwoman Barbara Boxer
(Calif)), who cosponsored the Senate’s
current primary climate-change bill
with John F. Kerry (Mass.)—which the
committee approved despite a boycott
by Republican members—said the
endangerment finding was a key mile-
stone in EPA’s efforts to address global
warming under CAA. “It is now clear
that if we take our responsibility seri-
ously to protect and defend our people
from this threat, the Senate has a duty
to act on climate-change legislation that
includes major components of the work
done by the Energy and Environment
committees,” Boxer said.

Republicans were more critical.
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House Minority Leader John A Boehner
(Ohio) said, “Today’s EPA announce-
ment paves the way for Washington
Democrats’ cap-and-trade national
energy tax, a bureaucratic nightmare
that would make households, small
businesses, and family farms pay higher
prices for electricity, gasoline, food,
and virtually every product made in
America.”

Joe Barton (Tex.), the House Energy
and Commerce Committee’s ranking
minority member, said, “When sci-
entists whose work is the bedrock for
our global warming policy use words
like ‘travesty’ and ‘trick’ to describe
their actions, and banter about how
they’ll blackball professional journals
and delete evidence, it’s time to slow
down and consider what we're doing,
not sound the charge. Regrettably, good
sense got run over today when EPA hit
the gas instead of tapping the brakes.”

James M. Inhofe (Okla.), the Senate

Environment and Public Works Com-
mittee’s ranking minority member,
said, “Today, the Obama administration
announced an unprecedented rule, one
that will have far-reaching implica-
tions for each and every America. The
administration’s endangerment finding
will lead to a wave of new regulations
and bureaucracy that will wreak havoc
on the American economy, destroy mil-
lions of jobs, and force consumers to
pay more for electricity and gasoline.”

Environmental organizations re-
garded the action more favorably. “As
the major global warming summit
begins this week in Copenhagen, this
announcement couldn’t come at a more
important time,” said Sierra Club Exec-
utive Director Carl Pope. “The Obama
administration has followed through
on its pledge to act and is demonstrat-
ing that the US has turned away from
eight years of inaction under the Bush
administration.” 4

API, IPAA: White House overlooking
ol industry’s job-creation potential

Nick Snow
Wiashington Editor

The American Petroleum Institute’s
two top officials expressed concern
over the White House’s apparent omis-
sion from its Dec. 3 jobs forum of
chief executives from the oil and gas
industry. The Independent Petroleum
Association of America’s chairman
separately said the Obama administra-
tion may not recognize the industry’s
economic contributions.

“Several from our individual
companies wanted to come. None of
them were invited. Neither were any
people associated with oil and gas trade
associations, to our knowledge,” API
Chairman J. Larry Nichols told report-
ers during a teleconference.

“I think it’s a missed opportunity to
talk to one of the largest employers and
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wealth creators in the United States,”
added API Pres. Jack N. Gerard. “We
stand ready as an industry to step for-
ward and aid what we’re going to need
in the future, which is more energy.”

In a separate letter to US President
Barack Obama, IPAA Chairman Bruce
H. Vincent said the safe and responsible
development of domestic energy re-
sources has never failed to create value,
not only for those who are directly
involved but also for consumers.

“In a modern context, that value can
be realized in the form of new, high-
wage jobs for the American people;
billions of dollars in revenue [for]
state, local, and federal governments;
and a genuine means of reducing our
dependence on foreign, unstable energy
suppliers abroad,” Vincent said.
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Forum’s purpose

The forum will be an opportunity
for Obama and his economic team
to hear from chief executives, small
business owners, and financial experts
about ideas for continuing to make the
economy grow and putting Americans
back to work, White House Press Sec.
Robert Gibbs said Nov. 30.

Confirmed guests reportedly in-
cluded chief executives from Google
Inc., AT&T Inc., Comcast Corp., Dow
Chemical Co., FedEx Corp., and Quest
Diagnostics Inc. The White House did
not respond to OGJ’s telephone inquiry
as to whether oil and gas executives
were attending or had been invited.

“We're doing our best in talking
to both members of Congress and the
administration about the impact this
industry can have,” said Nichols, who
also is chairman and chief executive
of Oklahoma City-based independent
Devon Energy Corp.

“With more than 15 million Ameri-
cans unemployed, obviously creating
jobs is at the top of the president’s list
of things to work on, and our industry
can help,” Nichols said. “The key, of
course, is to produce more of the oil
and gas we use here at home and stop
importing as much,” he added.

Gerard noted that the oil and gas
industry already supports 9.2 million
US jobs and adds more than $1 trillion/
year to the national economy, not just
through direct employment but also
with purchases of goods and services
from equipment suppliers, construction
companies, management specialists,
food service firms, and other busi-
nesses. Some US oil and gas industry
sectors’ wages are twice the national
average, he said.

‘Powerful, dynamic’

The industry continues to be one
of the most powerful and dynamic US
job-creation forces, said Vincent, who
also is president of Houston indepen-
dent Swift Energy Co. “That spirit of
growth and innovation is especially
present among our nation’s small and
independent producers, men and
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women who, on average, employ just

12 workers each but still find a way to
develop 9 out of every 10 wells in ser-
vice across the country today,” he said.

“We take this work seriously. And
we stand ready and willing to put that
work to use, in service of the goals and
objectives identified by your jobs panel
this afternoon,” Vincent said in his let-
ter to Obama.

Vincent said he was pleased when
the president released a position state-
ment during his recent China trip
hailing the US as a leader in shale gas
technology and developing the resource
in ways which mitigate environmental
risks.

“May we add ‘creating new jobs’ to
that list as well?” Vincent said, adding,
“Only a couple of years back, analysts
predicted that shale gas production in
Texas’s Barnett shale would create $6.5
billion in economic output and 70,000
jobs. Nice try. In 2008, the Barnett
generated more than 111,000 perma-
nent jobs and $11 billion in economic
activity—and the expectation is for

those numbers to climb dramatically in
the years to come.”

He and Nichols each cited a recent
Penn State University report on the
Marcellus shale that found that 29,000
jobs were created along the formation
in three US Mid-Atlantic states last year,
and that more than 50,000 jobs are
expected to be created there by year-
end. The study also found that Marcel-
lus development has been responsible
for more than $2.3 billion of economic
development in the area, Vincent said.

Revenue down 90%

Vincent joined the two API officials
in expressing concern about the Obama
administration’s and US Interior Secre-
tary Ken Salazar’s decisions that have
significantly reduced federal oil and gas
leasing. “Two years ago, more than $10
billion came into the national treasury
from that source,” Gerard indicated.
“During the first year of this admin-
istration, it’s been less than $1 billion.
We believe we could help bring the
amount back.”
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“The first thing this administration
needs to do is stop doing things [that]
have a chilling impact on job creation,”
said Nichols. “The cap-and-trade bill
would impose a huge new tax on in-
dustries. The president’s budget would
impose new taxes on our own indus-
try,” he said, adding that opening more
federal acreage to leasing would be a
good second step.

Gerard said, “The American people
have spoken on this very clearly and
said they would like more access to
domestic resources. What has happened
since then is a de facto moratorium.
Access during the Obama administra-
tion’s first year has been low, yet the
public comment period [for the latest
proposed 5-year OCS plan] produced
more than 300,000 responses calling
for more access.”

Gerard continued, “We need no
subsidy or stimulus, just access, and
Salazar could help us. We're not look-
ing for special treatment. We just want

the opportunity to do what we do so
well.” 4

BP CEO: Growing economies demand more energy

Curtis Williams
OGJ Correspondent

BP PLC Chief Executive Officer Tony
Hayward says more money needs to
be spent on exploration and develop-
ment if the world is to meet increasing
demand for energy.

Speaking at a news conference in
Trinidad, Hayward said BP was project-
ing that by 2030 the world will need at
least 45% more energy than it con-
sumes NOWw.

Hayward said this increase demand
will be driven mainly by the world’s
emerging economies.

“Hundreds of millions of people,
driven mainly by India’s and China’s
development, are making the jour-
ney from a rural to an urban way of
life, and that journey brings with it
an explosion in demand for energy,”
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Hayward said.
To meet this increase in demand,
BP projects it will require an invest-
ment of $25-30 trillion, or and average
of “more than $1
trillion/year for the
next 20 years.”
Hayward said
is not happening
at the moment
because the world
economic crisis
has led to a reduc-
tion in companies’
ability to invest in
exploration.
Hayward said to
face the challenges
of energy security and
climate change there
will also be a need for

energy.”

“Hundreds of millions of peo-
ple, driven mainly by India’s
and China’s development, are
making the journey from a
rural to an urban way of life,
and that journey brings with
it an explosion in demand for

a more diverse energy mix.

“What has become very clear is that
there are no magic bullets, nor is there
going to be a ‘one-size fits all” solution:
each country will have

—BP PLC Chief Executive
Officer Tony Hayward
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to define its own pathway, based on its
natural competitive advantage,” he said.

Focus on gas

Hayward said natural gas is becom-
ing increasingly important in dealing
with the energy and environmental
challenges facing the world and as the
developing economies continue to ex-
pand, demand for power is set to grow
exponentially.

“We believe the best way of meeting
this demand growth, while lowering
carbon emissions, is through a switch
from coal to gas.”

Renewable energy will eventually

be important but it will take several
decades to become a significant part of
the power generation mix. Very long
lead times apply to nuclear power as
well.

“In the short term, the main choice
for expanding generation capacity is
between coal and gas. And until clean
coal technology has been developed for
use at scale—which is still some ways
off—gas should be the clear choice,”
he said.

Hayward added, “[Gas] generates
half the carbon emissions of coal. It is
abundantly available—even more so
than we thought just a few years ago

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

thanks to the unlocking of significant
reserves of unconventional gas in North
America. And as LNG it is traded in
increasingly open markets around the
world.”

A fundamental part of the world’s
energy future, Hayward argued, must
be gas. After all, he said, it is the fuel
that offers the greatest potential to pro-
vide the largest carbon reductions—at
the lowest cost—and all that by using
technology that’s available today.

Hayward admitted though that clean
coal technology will have to be im-
proved and coal will return as part of
the sustainable energy mix. 4

IHS CERA says upstream cost decline flattening

Upstream cost declines
evident in the first half of
the year appear to be flatten-

A LOOK AT UPSTREAM COST TRENDS

Upstream capital costs index

the US and Middle East. Costs
for offshore rigs fell 3.1%
because of weak demand for

Fig. 1

Fig. 1a

ing, reports IHS Cambridge 240 7 jack ups.
Energy Research Associates. 220 - Cost of yards and fabrica-
‘ In, the t.hlrd qua.rter, the . FlOl’l, .alre.:ady hurt by a slump
firm’s capital-cost index fell 200 in shipping construction, fell
slower than it did earlier in g 180 13% over the past half-year
the year, while its operating S as new orders declined and
cost index rose slightly from & 1607 AQ:; 2009: 202 equipment operators faced
its first-quarter level. 3 1404 higher funding costs.

The indexes assess chang- £ IHS CERA’s upstream op-
es since 2000, costs of which 120 erating costs index rose 1%
are assigned the value 100. 100 between the first and third

The third-quarter quarters of 2009 to 168. The
capital-cost index showed 80 T T T T T T T 1 firm attributed the increase
a 6-month decline of 4% P S 10@’ o° S P o ® to operating personnel costs
to 202. THS CERA said the and increases in the market
decline resulted from lower . . for consumable materials.

i Upstream operating costs index  rig 1 . . .
levels of upstream oil and 200 = It said a 6% increase in
gas activity, which pulled operating personnel costs
down costs of drilling rigs 180 resulted largely from foreign
and yards and fabrication. exchange fluctuations.

Steel costs for upstream 5 160 - The consumables-cost
equipment fell by 12% 2 rise reflected a rebound in
between the first and third S 140 feedstock prices and recovery
quarters of the year, fol- < 03 2009, 168 in global demand for chemi-
lowing a 25.2% drop in the T 1004 : cals. The largest factor was
previous 6 months. The firm - fuel costs, which increased
said steel costs appear to 100 9%. 4
have stabilized.

Land-rig costs fell 7% be- 80 N .
cause of reduced activity in oS 160'5 ’L“Qb‘ ‘L“Qb ’1906 ,196‘ P P ®
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PennEnergy.com is the only source you need for energy news, research, and insight.
Nowhere else will you find this much energy-related content in one location.

Coverage of both the Oil & Gas and the Power Job postings and career advice for job seekers
industries Recruiting solutions for employers and recruiters
19 Topic Centers to drill down into your areas of Latest news and information delivered directly to
interest you through e-newsletters

Content submitted by top energy publications like Blogs from experienced industry journalists and
0il & Gas Journal, Power Engineering, and industry experts

Renewable Energy World Information on all of the newest products

Ability to rate, comment on, and submit articles and services from Qil, Gas, & Petrochem

Over 1,800 research and data products Equipment

Access to over 50,000 book titles related to

the energy industry

We could go on but | think you have the idea.

PennEnergy.com is the best source for all of your petroleum and power industry news,
research, and insight. Visit us today and find out for yourself.

www.PennEnergy.com P@W PennEnergy@
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Study says oil speculation not ‘excessive’

As the US Congress and Commodity
Futures Trading Commission consider
tighter regulation of derivatives trading,
a new study suggests excessive specula-
tion wasn't to blame for a record-break-
ing surge in oil prices in first-half 2008
(OGJ Online, Nov. 24, 2009).

The study by Hilary Till, research
associate of the EDHEC-Risk Institute
in Nice, France, uses newly detailed
data from the CFTC and a traditional
standard for assessing speculative activ-
ity in relation to hedging in agricultural
derivatives markets.

“We can say that, based on tradi-
tional speculative metrics, the balance
of outright speculators in the US oil
futures and options markets was not
excessive relative to hedging activity
in those same markets from June 13,
2006, to Oct. 20, 2009,” concludes Till,
a principal and cofounder of Premia
Capital Management LLC based in
Chicago.

She says her study became possible
when the CFTC in October launched
the Disaggregated Commitments of
Traders report, which provided more
detailed categorization of large trad-
ers than previously was available. The
move relieved some of the ambiguity

in the older reporting regime, which
treated swaps dealers hedging their po-
sitions in futures markets as nonspecu-
lative traders.

Because those dealers “are not
hedging in the traditional sense of the
word,” Till says, “it became difficult,
strictly speaking, to understand the
balance between (physical) commercial
hedging in the futures markets and par-
ticipation by those not involved in the
handling of the physical commodity.”

Study method

Till applied a method for assess-
ing speculation in agricultural futures
markets developed by researchers at
the University of Illinois at Urbana-
Champaign. The researchers based their
method on the “speculative T index”
devised by economist Holbrook Work-
ing in 1960.

In Working’s view, commodity
futures markets exist to provide the op-
portunity for hedging and risk man-
agement, with speculators importantly
balancing positions of hedgers who are
buying with those selling. Historically,
Till says, speculation was insufficient to
provide for commercial hedging needs
in agricultural markets.

“The question now, especially in the
oil markets, is whether the scales have
not been tipped the other way,” she
says. “If there is more speculation than
is required for commercial hedging
needs, a futures market becomes one of
speculators trading with other specula-
tors.”

According to the study, New York
Mercantile Exchange futures markets
for heating oil and gasoline are within
a T-index range not considered ex-
cessively speculative for agricultural
markets. The conclusion is the same
for the Intercontinental Exchange West
Texas Intermediate crude oil market for
the brief period during which data are
available.

For NYMEX crude oil markets,
speculation isn’t excessive by agri-
cultural standards when options and
futures trading are combined, although
indicated speculation increased from
the summer of 2007 to the summer of
2008.

However, when options positions
are excluded, futures-only oil trading
on NYMEX is potentially excessive, Till
says. And speculation indicators for ag-
ricultural markets might not be directly
applicable to oil markets, she notes. 4

Record Barnett HC content seen in combo play

Alan Petzet
Chief Editor-Exploration

Hydrocarbon content in the thick-
est part of the Mississippian Barnett
shale combo play in North Texas is so
great that even 2-3% recovery is highly
economic, said EOG Resources Inc.,
Houston.

Barnett thickness reaches 1,500-
1,700 ft thick in the eastern part of the
combo play’s 90,000-acre core area in
eastern Montague and western Cooke

30

counties on the north side of the Fort
Worth basin. There, EOG estimates

the formation contains 70 million bbl
of oil and 175 bcf of gas in place/sq
mile, Loren M. Leiker, senior executive
vice-president, exploration, said in late
November.

“Hydrocarbons in place [are| more
than anywhere else really in the world
that we've seen so far” because the for-
mation is so thick and the hydrocarbon
charge so rich, Leiker said in describing
EOG as the only material participant in
the combo play.

EOG plans to run 12 rigs and drill
225 combination play wells in 2010. It
has proven more than 50 million boe
recoverable to date and had booked 8.4
million boe of reserves by the end of
2008.

EOG's position in the Barnett gas
play is “going fine,” Leiker said, with
650 drillable locations in Johnson and
Hill counties of the company’s 1,000
remaining gas sites.

While growing its gas revenue base
modestly, EOG is emphasizing liq-
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uids the next few years to improve its
flexibility to capitalize on whichever

hydrocarbon type is more economically
desirable.

EOG has drilled 100 wells in 3 years
in the combo play, with initial potential
rates at 300-1,000 b/d of oil, 130 b/d of
natural gas liquids, and 1-2 MMcfd of
gas, but it has had to climb a learning
ladder, Leiker said.

The early mistake was trying to ap-
ply horizontal drilling and fracturing
technology learned in the Barnett gas
areas to basically the same rock type in
the oilier combo play.

Leiker wouldn't detail EOG’s tech-
nology progress, but he said the
company has convinced itself—with no
more than 1.5 years on production in
its oldest combo area—of its ability to
sustain the play’s long term profitability
and will soon have enough production
history to release publicly.

EOG holds 210,000 net acres in
Montague and Cooke counties and
144,000 acres in Clay and Archer
counties. Of that, 175,000 acres are
underlain by a competent Viola bot-
tom seal.

Leiker said the Barnett is so thick in
the eastern 10-15% of the core area that
EOG can get horizontal-caliber produc-
tion and reserves from cheaper vertical
wells.

The company is pursuing both
horizontal and vertical development
depending on the formation’s thickness
in each sector.

An eastern core area vertical well
will recover 220,000 boe at $2.2 mil-
lion or a 70% rate of return, and hori-
zontals will tap 280,000 boe at $3.3
million or 60%.

EOG's estimates of ultimate recovery
are increasing with experience.

In November 2009 compared with
March 2008, the company estimated it
will recover 78,000 bbl of oil/well, up
from 75,000; 94,000 bbl of NGL, up
from 34,000; and 674 MMcf of gas, up
from 260 MMcf.

The amounts are net after royalty. 4
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WartcHing THE WoRLD

Eric Watkin

s, Oil Diplomacy Editor

Blog at www.ogjonline.com

Low wattage

ere’s a first for the oil and gas
Hindustry: Venezuela’s state-
owned Petroleos de Venezuela SA
(PDVSA) plans to launch the coun-
try’s first plant to produce energy-
saving light bulbs.

The $280-million plant will pro-
duce 15 million bulbs the first year
and as many as 74 million units/year
during its first 5 years of operations.

The plant will be built in the
Paraguana free-trade zone by a joint
company of PDVSA subsidiary PDVSA
Industrial and Vietnam’s Dien Quang
Lamp JSC, which will provide the
technology and raw materials.

The announcement coincided
with reports that Venezuela has just
140 oil rigs in operation, down 36%
from the 222 rigs operating 2 years
ago—a drop in activity that raises
question marks.

Is there a serious problem? Will
Venezuela’s President Hugo Chavez or
Oil Minister Rafael Ramirez or PD-
VSA officials soon be selling apples
on street corners?

Uncredited drilling

Apparently not, if you believe PD-
VSA’s head of exploration Eulogio Del
Pino, who said that more oil drilling
is taking place in Venezuela than the
country is being given credit for.

“The news media that’s controlled
by the opposition says there are only
56 drills in Venezuela. Those figures
are false,” said Del Pino, who said there
are 140 rigs at work: 50 owned by
PDVSA and 90 owned by contractors.

Del Pino offered no explana-
tion for the reduced drilling activ-
ity, nor did he say anything about
the possibility that production also
may have been affected by Chavez’s

at PDVSA?

nationalization of dozens of service
companies in the Lake Maracaibo oil
region.

Significantly enough, Del Pino
uttered his remarks at a meeting with
other PDVSA officials in the eastern
Orinoco region, saying that future
production there will reach 3 million
b/d over the next 10 years, assuming
that all goes well.

Signs of decay

But all is not going well as a re-
start of Venezuela’s 165,000-b/d Pet-
rocedeno heavy oil upgrader failed to
take place over in early December.

The facility, which upgrades
heavy oil from the country’s Orinoco
belt, remains shut for unscheduled
maintenance, while the 135,000-b/d
Petroanzoategui upgrader remains
shut due to boiler problems.

According to analyst IHS Global In-
sight, Venezuela has just four heavy oil
upgraders, so the unplanned closure
of two represents “a notable blow” to
the country’s heavy oil upgrading ca-
pability. “It is not clear what problems
are afflicting the Petrocedeno facility
that would prevent planned start-up,”
said the analyst, adding that “the
lack of any timeframe for operations
resumption for not just this upgrader
but the Petroanzoategui facility also,
is a worry.”

A downed refinery or two may
say little about a country or its pro-
duction of oil, but those light bulbs
continue to weigh heavily on this
editor’s mind. One can't help but
think that the failure of two upgrad-
ers carries a deeper message that
can't be ignored.

Sooner or later, however, you can
be sure the lights will come on. 4
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Only two oil sands projects meet new ERCB tailings rules

Guntis Moritis
Production Editor

Only two tailings management plans
for oil sands mining operations comply
with the new Alberta Energy Resources
Conservation Board (ERCB) Directive
074, according to a Pembina Institute &
Water Matters Society of Alberta review.

The oil sands extraction process cre-
ates tailings, which are a fluid mixture
of water, sand, silt clay, unrecovered
hydrocarbons, and dissolved chemicals.
The review noted tailings are toxic and
cannot be released into the environ-
ment. The sand and other coarse solids
in tailings settle, but fine solids remain
suspended in the water and require
long-term containment.

The review said the number of lig-
uid tailings lakes continues to increase
in Alberta and in 2009 covered an area
of about 130 sq km.

In February, ERCB announced new
rules for regulating tailings reclama-
tion. “The new regulations were
announced in part because oil sands
operators were not meeting targets set
out in their original applications,” the
review said.

Oil sands mining companies submit-
ted tailings management plans to the
ERCB on Sept. 30 in accordance with
Directive 074: Tailings Performance
Criteria and Requirements for Oil
Sands Mining Schemes. The directive
requires operators to reduce toxic tail-
ings by capturing or extracting the fine
particles from the wastewater and then
storing the captured solids in disposal
areas. The submitted management plans
outline how companies would start to
reduce the tailings waste.

The review noted the directive re-
quires companies to:

* Capture a minimum portion of
fine particles from the tailings. The
capture rate (defined as a percentage of
total fine particles in the raw oil sands
material) increases during 3 milestone
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years: 20% by June 30, 2011; 30% by
June 30, 2012; and 50% by June 30,
2013.

* Create disposal areas for storing
the captured particles.

* Ensure the disposal areas meet ER-
CB’s minimum load-bearing strength.

* Prepare annual plans and reports
on tailings.

The review found only two of nine
projects would meet regulatory re-
quirements starting in 2011. It noted
some proposed plans would not meet
reductions until 2023 and would not
meet rules for developing solid surfaces
for more than 40 years.

The plans for the Suncor Energy Inc.

Millennium and North Steepbank mine
and the Fort Hills Energy Ltd. mine met
the ERCB rules, according to the review.
Because Petro-Canada, the operator of
Fort Hills, merged with Suncor, Suncor
submitted the plan for Fort Hills.

The review said plans not meeting
the new rules included the Canadian
Natural Resources Ltd.’s Horizon;
Imperial Oil Ltd.’s Kearl: Shell Canada
Ltd.’s Muskeg River and Jackpine;
and Syncrude Canada Ltd.’s Mildred
Lake, Aurora North, and Aurora South
projects.

A copy of the Pembina and Water
Matters review is available at www.
oilsandswatch.org/pub/1934. 4

Floating production system orders resume

Guntis Moritis
Production Editor

Orders for floating production
systems have resumed after a 1-year
hiatus, according to the latest Interna-
tional Maritime Associates Inc. assess-
ment.

IMA reported that since mid-2009,
companies have placed orders for one
tension-leg platform and six floating
production, storage, and offloading
vessels. This includes an FPSO and TLP
combination for Papa Terra off Bra-
zil, an FPSO for Parque das Baleias off
Brazil, an FPSO off West Africa, two
FPSOs off Vietnam, and an FPSO in the
Adriatic.

IMA noted companies have 170 new
projects in the bidding, design, or plan-
ning stages that potentially may require
a floating production or storage system.

Brazil has the most new potential
projects with 34, followed by 31 off
West Africa, 26 off Southeast Asia,

25 in the Gulf of Mexico, and 19 off
Northern Europe, according to IMA.

It said 43 of the 170 planned projects

are in the bidding or final design stage

and likely to start within the next 12-24
months. It said Petroleo Brasileiro SA
has the most potential projects with 28,
and 10 operators account for 53% of the
potential projects.

The number of production floaters
looking for work increased during the
past year, and there could be as many
as 23 units now available, IMA said.

It reported off-hire production float-
ers being remarketed as of November
included Munin FPSO, Griffin Venture
FPSO, Front Puffin FPSO, Ruby Princess
FPSO, Ming Zhu FPSO, Uisge Gorm
FPSO, Glas Dowr FPSO, Modec Ven-
ture I FPSO, Falcon FPSO, Rang Dong
1 FPSO, BW Carmen FPSO, OPTI-EX
semi, and FPF 1 semi.

Speculative units being marketed
include Nexus 1 FPSO, Deep Producer
1 FPSO, MT Arc FPSO, Sevan 4 FPSO,
and Sevan 5 FPSO.

Off-hire units with questionable
status include Jamestown FPSO, San
Jacinto FPSO, Orca semi, and Olinda
Star semi.

Also a speculative unit partly com-
pleted and available is the MPF hull. 4
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All producing properties are unique
and have costs and benefits specific to
each stage of its life cycle.

As fields mature and operations
transition into the later stages of their
production cycle, decreasing revenue
streams, higher operating costs, and
fewer upside opportunities lead to de-
clining profitability. Eventually, prop-
erties are abandoned when marginal
cost exceeds the marginal revenue of
production.

In Part 2 of this three-part series,
we categorize the inventory of com-
mitted assets in the shallow water Gulf
of Mexico and introduce the model
framework used to identify marginal
structures and the level of their future
production.

Asset classification

Committed assets

In January 2007, the Gulf of Mexico
had 3,847 structures.

About 40% of the structures were
not in production, either because they
were held by lease production or pre-
paring for decommissioning. In water
less than 1,000 ft deep, 2,364 structures
were producing.

A structure is
said to be produc-
ing if it produces
any amount of
oil or gas in the
year of observa-
tion, while an idle
structure once
produced hydro-
carbons but has
not been produc-
tive for at least 1
year prior to 2006. t
A few hundred
auxiliary struc-
tures have never
produced and are

a A

were producing in the gulf at the time
the study was initiated (January 2007)
and do not involve planned or antici-
pated installations from future develop-
ment plans or projects installed after
the study date.

ULF MARGINAL
PRODUCTION—2

Production type

Producing structures are classified

an oil structure if its
producing gas-oil ratio

the committed asset inventory are gas
producers.

by primary output and structure type
in Table 1.

A structure is labeled = Y & =

Model identifies marging

is <5,000 cu ft/bbl and
e | Structures, future output
GOR is >5,000 cu ft/
bbl. Over two thirds of

Fixed platform is the most common Mark J. Kaiser
structure type, followed by caissons
and well protectors. The unknown cat-
egory in Table 1 represents structures

Louisiana State University
Baton Rouge

GULF ASSETS CLASSIFIED BY MAIN PRODUCTION, STRUCTURE TYPE, 2006

Table 1
Production type Caisson Fixed platform Well protector Unknown Total
Gas 458 1,093 157 27 1,735
Oil 126 416 72 15 629
All 584 1,509 229 42 2,364
LIMITS OF COMMERCIAL AND MARGINAL PRODUCTION LEVELS Fig. 1

Marginal limit

also included in
the total of non-

I
I
I

T T, t
J/

producers.
Committed as-

sets refer to those

structures that
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a
. \ Abandonment
hd ' time
Commercial Marginal
production production

The marginal limit t,(s) and economic limit t,(s) are empirically defined parameters used to delineate commercial and marginal production levels.

33

%bgléﬁl?\ls_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags


http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

](())Ibgl({(lilAAlS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

X 0\ ON ==Y/ =\

a significant number of
young structures, as well
as structures with late-
comer attributes, also ex-

with missing identifiers Fouarions

on structure type or water

depth. (1) X ={(d,P°,P’,m,a,D)|0.056<d<0.30,80 < P°< 160,
8<P°<16,a<m<6,05<a<0.30.8=<D<=<0.14}

Production class

To facilitate an automat-
ed approach to production
forecasting, each produc-
ing structure is classified
by age and profile type
into five subcategories,
denoted as: (I) Young,

(II) Normal, (III) Chaotic,
(IV) Latecomer, and (V)
Unknown.

A young structure is
defined to be any struc-
ture with less than 7
years’ production history.
For young structures, a
production forecast is
achieved through a his-
tory match, using the
statistical characteristics of
structures that have been
previously removed as the
matching set.

Normal and chaotic
structures have pro-
duced to a condition of
pseudosteady-state flow
and allow curve fitting
with standard regres-
sion techniques. Normal
structures have production
profiles that are best-fit
by a decline curve with
R? >0.75, while chaotic
structures have a best-fit
decline curve with 0.50
<R? <0.75.

Latecomer structures
exhibit unusual profiles,
usually multiple peaks,
that do not conform to
standard curve fitting
techniques. For latecomer
structures, various heuris-

(2) g'(s) = (d'(s,1),q'(s, 2), ")
(3) ris, 1) = q°(s, ) P* + g°(s, 1) P°
(4) r(s) =(r(s, 1),r(s,2), )

(5) T, (s)=A{t|r(s, 1)) =m=r7,_(s)}

(6) T (s)={t|r(s, t) =a-t,(s)}

(7) r(s) =(r(s,1),r(s,2),...,r(s, T (s))

(8) q'(s) = (qfs, 1),---,q(s,T,-1),q(s,T,), -~ q(s, T) = (g, (s), ., (s)

(9) a,(s) =(qls,1),---,q(s, T -1),0,...,

(10) g..(s) = (0,...,0,q(s, T.),...,q(s, T))

(11) r(s) = (r(s,1),---,r(s, T_-1),r(s, T _-1),r(s,T,), ---,r(s, T) = (r_(s),r_(s))
(12) r,(s) = (r(s, 1), ---,r(s, T -1),0,...,

(13) r (s)=(0,...,0,r(s,T,), ..., r(s, T,)

(14) Q.(s) = 3 q.(s)

(15) O, (s) = 3. (s)

(16) Q,(s) = Q.(s) + Q. (s)

Ty-1

r.(s)
A7)V = 2 oy
(18) V, (s) = 3 S
" S &)

(19) V,(s) =V (s) + V_(s)

6
(20) f = a,+ >, a X
i=1

0)

0)

ist. Production forecasting
associated with young and
latecomer structures are
expected to be subject to

a larger degree of uncer-
tainty than normal assets.

Economic status

Producing structures
are classified as either
economic or marginal
depending on the level of
its revenue relative to a
structure-specific thresh-
old at the time of observa-
tion (Fig. 1).

If the revenue of struc-
ture s at time t is denoted
as r(s, t), and the value of
the marginal and econom-
ic thresholds are denoted
as T _(s) and 7(s), T_(5)
>1 (s), then a structure
is said to be economic at
time tifr(s, ) = 7 _(s).

A structure is said to
be marginal at time t
when the revenue of the
structure falls below the
marginal threshold but re-
mains above the abandon-
ment threshold; i.e., "ra(s)
<1(s, ) <7 (5). At1(s,

t) = 7(5), the economic
limit of the structure has
been reached, where the
operating cost equals the
revenue generated from
production, and where-
upon a rational decision
maker would stop produc-
tion.

The time a structure
turns marginal and un-

tic techniques are applied to generate 525 young structures, 1,280 normal

the forecast curves. structures, 90 chaotic structures, 427
The number of active structures clas- latecomers, and 42 unknown struc-

sified by production class and type is tures.

shown in Table 2. Production modeling Most of the structures were mod-

of the shallow water structures yielded eled with standard decline curves, but

economic is denoted as T _(s) and T (s),
respectively. Production during the
time a structure is classified as eco-
nomic or marginal is called economic
and marginal production.
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Model framework

The number of committed shallow
water structures classified as econom-
ic or marginal and the quantity and
value of their production is forecast
as follows:

* Initialization. Determine the produc-
tion class of each structure, select the
model input variables, and quantify the
manner in which the input parameters
are expected to vary.

* Production forecast. Forecast future
production based on model parameters
assuming stable reservoir and invest-
ment conditions.

* Revenue forecast. Forecast future
revenue for assumed hydrocarbon
prices and marginal and abandonment
thresholds.

e Structure classification. Classify a struc-
ture as economic and its production
as economic when generated revenue
falls above the marginal threshold, and
a structure as marginal and its produc-
tion as marginal when its gross revenue
falls above its abandonment threshold
but below its marginal threshold.

* Categorization. Categorize and count
the structure count, annual production,
and discounted future revenue from the
collection of economic and marginal
structures.

Initialization

Variable selection

The user selects the input set de-
pending upon the objectives of the
problem. The variables employed in
this analysis include: the price of oil
and gas (P°, P¢), the marginal and aban-
donment threshold multipliers (m, a),
and the discount rate (D).

An exponential model with decline
parameter d is associated with those
structures that do not have a sufficient
production history to perform regres-
sion analysis. The input parameters of
the model are denoted by the vector (d,
P°, P&, m, a, D).

Parameter distribution
Each system parameter is governed

Oil & Gas Journal / Dec. 14, 2009
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MARGINAL AND ABANDONMENT THRESHOLDS Fig.2
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The marginal and abandonment thresholds 1, (s) and t,(s) determine the end of economic production and the start of
marginal production and when the structure is no longer able to produce commercially and is abandoned.

by a distribution function fi, i=1, ...,
6. The specification of each function
is determined by empirical analysis or
user preference.

For example, if the historic price of
oil is determined to follow a Lognor-
mal distribution according to the pa-
rameters pu and o, P° ~ LN(u, ¢?), the
user may model future prices according
to this specification or may prefer to as-
sume another distribution type, such as
the uniform distribution U(a, b) with
end points (a, b). Model variables are
held fixed for all structures across time
for each iteration of the simulation.

Design space

The distribution functions of the
model variables that are employed in
the simulation are shown in Table 3.
We refer to the collection of input vari-
ables and the intervals of their distribu-
tions as the design space ¥ shown by
Equation 1.

The design space serves to represent
reasonable bounds on the model pa-
rameters to help ensure that we encom-
pass user beliefs in future scenarios. If
the distribution type or any parameter
interval of the design space changes,
output values and the coefficients of
the regression model will also change.

Fortunately, small perturbations in
Y. along one or more directions do not
change the output significantly, because

the parameters are already defined
through reasonably large intervals and
perturbations near the endpoints of the
interval in either direction (e.g., chang-
ing d ~ U(0.05, 0.30) to d ~ U(0.08,
0.25)) will only make an incremental
change in the design volume.

Changes in the dimensionality of the
design space, however, which would
occur by adding or deleting one or
more variables, will have a significant
impact since in this case the structural
aspects of the model have been modi-
fied.

Methodology

Production forecast

For each structure, the best-fit
production curve is used to forecast
future oil and gas production under the
assumption that production will not be
altered in the future due to reservoir-
production problems or additional
investment.

Extrapolating the results of an em-
pirically derived equation to the future
assumes that all the factors affecting
performance in the past have exactly
the same cumulative effect in the
future. This is a strong assumption,
referred to as “stable reservoir and
investment conditions,” and the abil-
ity of our model to accurately reflect
future production is highly dependent
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on this assumption.

The production forecast for each
structure for each hydrocarbon stream
i (i = oil, gas, boe) is initialized in the
year 2006 (t = 1) and given by g'(s) as
shown by Equation 2.

Revenue forecast
Revenue is estimated by multiplying
the oil and gas production forecast by
the average market hub prices in the
year received.
Hydrocarbon quality (API

egorized according to structure type,
primary production, and water depth.
The value of T _(s) is fixed at a multiple
of the economic limit, selected as ZTa(S).
Since a ~ U(0.5, 3) and m ~ U(a, 6),
the maximum spread between thresh-
olds will range between 4 to 24. Note
that the interval defining the marginal
threshold multiplier is bound below by
the abandonment multiplier to ensure
that for each iteration of the simulation

GULF ASSETS CLASSIFIED BY PRODUCTION TYPE, CLASS, 2008 1,52
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Categorization

An asset will transition from eco-
nomic to marginal status at some point
during its life cycle, and continue to
produce marginally until it becomes
unprofitable. The production profile
q'(s) of each structure is decomposed
into its economic and marginal com-
ponents, g:(s) and g (s), based upon
the values of T_(s) and T (s), shown in
Equation 8.

“Economic” production
is defined by q(s,t) for t =

gravity, sulfur content, etc.) I, ..., T —1, and “marginal”
and transportation expense Production class Gas A T EIETEO oil Total production is defined for t =
(netback cost) to deliver - 262 - - T.,....T,given by Equa-
production to market are Normal 854 426 1,280 tions 9 and 10. At any point
not considered. Oil and gas Chaotic 8 x o in time, a structure is either
prices are assumed constant Unknown 27 15 42 “economic” or “marginal.”
throughout the life cycle Total 1,735 629 2,364 The production and rev-
of the structure. Revenue enue levels at which a struc-
for structure s in year t is ture transitions between the
computed by Equation 3 yielding the MUDEL PARAMETERS e economic and marginal states is used
revenue forecast vector r(s) shown in DISTRIBUTION FUNCT"']NS e to delineate commercial and marginal
Equation 4. . o production. From an operator’s per-
Parameter e spective, this classification would not
Structure classification T 4 (%) U G, 30) be considered a production milestone,
Production transitions from com- Oil price P ($/bbl) N (120, 20) but for modeling purposes, it is useful
mercial to marginal status at the Eﬁ;ﬂgﬁhresh, e e 2 to categorize production and structures
marginal limit T_(s). At the economic Eg'(g’nrgr‘rj]'itcipl!ﬁrit m ik € in this manner.
limit, the structure will be abandoned D?;ggiﬂiﬁate 5 (%a) UU((()8513; The revenue stream is similarly

(Fig. 1).

The time at which a structure
becomes marginal is determined by
comparing the revenue of the structure
in year t, (s, t), to the marginal thresh-
old of the structure,Tm(s), as shown by
Equation 5.

The time at which a structure is
no longer profitable is determined by
comparing the revenue r(s, t) to the
economic limit of the structure, ’ra(s),
shown by Equation 6.

The values of m and a are selected
from user-defined distributions to
capture the sensitivity of the model
output to variations in threshold levels
(Fig. 2). Multiplying the thresholds by
factors m and a will shift the levels up
or down relative to their baseline posi-
tion, inducing either an earlier or later
transition.

The values of 7 (s) are determined
using historic data for structures cat-

36

*U (a, b) denotes the Uniform distribution with end
point (a, b). N (y, o?) represents the Normal distribu-
tion with mean p and variance o?.

the marginal threshold is always greater
than the abandonment threshold.

T (s) denotes the time when struc-
ture production transitions from eco-
nomic to marginal status. T (s) denotes
the time when production is no longer
profitable and cash flow terminates.
The cash flow vector given by Equa-
tion 4 terminates at T (s) as shown in
Equation 7.

We assume that once a structure
reaches its economic limit it will be
removed from the gulf. According to
federal regulations, structures only
need to be removed from a lease once
lease production stops. We did not in-
corporate this aspect of leasing regula-
tions into the model since it does not
affect the production forecast.

segmented into economic and mar-
ginal components corresponding to

its economic and marginal production
terms given by Equation 11. r (s) corre-
sponds to the economic revenue stream
and r_(s) corresponds to the marginal
revenue stream, shown in Equations 12
and 13.

Decomposition

The cumulative production, Q(s),
and discounted revenue, V(s), associated
with structure s is decomposed into
economic and marginal components
for oil, gas, and boe output streams,
beginning from 2006 (t = 1) through
the time the structure reaches marginal
status (t < T _(s)), and thereafter, until
the structure is no longer economic
(T_(5) <t <T(s)). The values of Q,
Q! , and Qi (s), are given by Equations
14-16. See Fig. 3 for the cumulative
production and operational milestones.
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The discounted revenue of the
economic and marginal production
streams are computed utilizing an
industry-wide discount rate D. The
values of the economic, marginal, and
combined valuations Ve(s), Vm(s), and
V_(s)—are given by Equations 17-19.

Simulation-regression analysis
The input parameters for each loop
of the simulation include (d, P°, P&, m,
a, D) and the output include {o (T'),
o, (), Q). Q«(I), V,(N), V, (1),
V.(I")}, where I represents the ag-
gregate of the five production classes
described previously (young, normal,
chaotic, latecomer, unknown).

The model curves used to forecast
production is fixed, with the excep-
tion of structures in the latecomer class
where a subset of profiles is modeled
with an assumed decline parameter.
The values of (d, P°, P&, m, a, D) are
sampled from their respective distri-
bution functions for each loop of the
simulation, the output metrics are com-
puted, and after a sufficient number of
computations, the model outputs are
regressed against the input parameters.

Model structure

Model specification

A linear model is specified in Equa-
tion 20 that relates the output measures
to the input parameters. The value of
the output functions f are selected from
the set {Qle Qin, QiT, vV, V., V_} while
the input parameters (Xl, X, X, X, X,
Xé) =(d, P°, Pt, m, a, D).

A linear model is specified for ease
in interpretation; if model results turn
out to be unacceptable, or if significant
interaction effects are expected, it is
straightforward to apply a nonlinear
specification. The model coefficients
a,i=0, ..., 6areunique to f and will
vary with the size, shape, and dimen-
sion of the design space.

Expected signs
The signs of the model coefficients
are expected to follow certain values.
The coefficient o represents the

Oil & Gas Journal / Dec. 14, 2009
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The cumulative production profile evaluated at T, (s) yields the economic production, Q,, and at abandonment T(s), the structure
has produced all of its reserves, Q;. The quantity of marginal production is computed as Q,, = Q; — Q..

fixed term (intercept) of the func-
tional and its sign is indeterminate. The
inclusion/exclusion of the fixed term
coefficient in the formulation is user
dependent.

The coefficient « is associated with
d, which as discussed previously, de-
fines the rate of decline for a subset of
latecomer structures (those structures
that did not yield best-fit curves or have
enough data to perform a forecast). The
magnitude of the coefficient «, relative
to the other model coefficients depends
upon the proportion of total production
controlled by this subset of assets.

If d increases, and all other model
parameters are held fixed, structure
production will decline faster and reach
its economic limit sooner, and so the
quantity of reserves and its value will
decline. We would thus expect o, < 0
for the functionals Q. Q, Q. as well
asV _,V, V,, since increasing d will
lead to declining cumulative produc-
tion and value.

The coefficients o, and , are as-
sociated with the price of oil and gas,
respectively. As P° and P# increase, rev-
enue streams for all assets will increase,
delaying the onset of the economic
limit. This will allow the production of
additional reserves, which at elevated
prices, will lead to a greater discounted
cash flow. Thus, increases (decreases)
in P° and P2 will lead to increases (de-
creases) of a, and a,, and so we would

expect &, o, > 0 across all the func-
tional outputs Q]? and V; (i = oil, gas; j
=m,e,T).

We expect differences to exist in the
relative magnitude of oil and gas price for
a particular asset (depending, say, if it is
primarily an oil or gas producer) and on
the stage of its life cycle; e.g, if it is eco-
nomic or marginal. Because the value of
economic production is expected to be at
least an order-of-magnitude larger than a
marginal producer, oil and gas prices are
expected to play a more significant role
for economic production.

The coefficient a, is associated with
the multiplier m, and the coefficient
«, is associated with the multiplier a.
Recall that m and a are used to vary the
marginal and economic thresholds 7_
and 7. The impact of the variation in
the multipliers varies depending upon
the functional under consideration.

The value of m ranges over a posi-
tive interval bounded below by a and
above by twice the upper limit of the
economic threshold interval. As m
increases, m-Tm(s) will increase, and
production will become marginal at an
earlier time, decreasing the amount of
economic production (Q,) and its value
(V). Since marginal production occurs
at an earlier time and at a higher rate,
the amount of production that is classi-
fied as marginal (Q_) will subsequently
increase along with its value (V ).

The value of the coefficient a, is
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thus expected to be negative for the
functionals Q, and V, and positive for
Q,_ and V_. For the composite func-
tionals Q. and V_, coefficient o, will
not enter into the model formulation
because there is no need to segment the
production and revenue streams.

The variable a ranges over a posi-
tive interval, and as a increases, a-'ra(s)
will increase, forcing production out
of profitability at an earlier time. This
should not have a measurable impact
on Q, and v, but the change will re-
duce marginal production (Q_) and its
value (V ). Thus, the coefficient a, will
not enter into the economic production
model but is expected to be negative for
the functionals Q and V_. By linear-
ity, Q. and V. should also be negative.
Coefficient a; will not enter into the Q_
and V_functional since the amount and
value of economic production is not
influenced by what happens at the end
of the life of the structure.

The coefficient a_ is associated with
the discount rate D used to compute
present value, and thus, will only influ-
ence the valuation estimates V.V,
and V.. The manner in which discount
rate varies with present value is well
known: as D increases, the value of fu-
ture revenue declines, and so we expect
the sign of coefficient o, to be negative
for all three valuation functionals.

Further, since changes in discount
rate have a greater impact on early cash
flows, we would expect that the magni-
tude of a, would be greater for V_than
V_since it is defined earlier in the life
of cycle of the asset. Coefficient a, is not
included in the model specification for
cumulative production since it is only
relevant in the valuation estimate.

Next: The author models the number of com-
mitted assets in the Gulf of Mexico that are ex-
pected to be marginal over a 60-year horizon. 4

Brazil

Petroleo Brasileiro SA has towed out
the platform jacket for Mexilhao gas
field for setup in the northern Santos

38

basin off Brazil.

The 182 m tall jacket left a fabrica-
tion yard in the Niteroi borough of Rio
de Janeiro on the morning of Nov. 19
for the 140-km tow to the field location
off Sao Paulo state. Mexilhao is expect-
ed to go on production in 2010.

Mexilhao is Brazil’s largest fixed gas
platform. Production capacity is 530
MMcfd of gas through a pipeline with
landfall at Caraguatatuba, where the
Monteiro Lobato gas treatment plant is
under construction. The plant will also
handle gas from Urugua and Tambau
fields off Rio de Janeiro and from the
Tupi field pilot in the Santos basin.

New Zealand

Global Resource Holdings LLLP,
Littleton, Colo., is seeking farmout
partners to explore the 8.1-million-acre
PEP 38451 in the deepwater Taranaki
basin off New Zealand.

GNS Science and Australian World-
wide Exploration have completed
seismic interpretation reports based
on 3,400 line-km of proprietary 2D
seismic shot in December 2008 and
January 2009. The reports confirm
that all of the essential elements of the
petroleum system are present.

A thick sedimentary section includes
a large untested Late Cretaceous delta
that contains significant volumes of
source rocks, excellent reservoir facies,
and good seals.

Global’s newly processed seismic
data images potential source rocks in
the extensive Rakopi Formation coal
measures that are confidently tied to
well data. The Rakopi formation, the
proven source rock for oil in Maui,
Maari, and Tui fields, is up to 1 km
thick and covers an area of nearly
20,000 sq km in PEP 38451.

Gulf of Mexico

Helix Energy Solutions Group Inc.,
Houston, said its Energy Resource
Technology GOM subsidiary made a
deepwater Gulf of Mexico oil discovery
in Green Canyon Block 490 and made a
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shelf discovery at South Timbalier 145
field.

The Green Canyon discovery on the
Jake prospect went to 13,504 ftin 3,740
ft of water and cut 134 ft of net oil and
gas pay in a single interval. The well
was conventionally wireline logged and
fluid samples were recovered. It was
cased and temporarily abandoned for a
future subsea completion.

Following the discovery, Helix’s
estimate for the prospect is 50-75 bcfe
gross proved, probable, and possible
recoverable. Development options are
under study, and production is estimat-
ed to start in mid-2011. ERT’s working
interest is 25%.

Another new well that ERT drilled
in South Timbalier 145 field, where it
is operator with 75% working interest,
went to 14,193 true vertical depth and
logged 20 ft of oil and gas pay. The well
is being completed and expected to go
on production in December 2009.

Alabama

Venture Oil & Gas Inc., Laurel, Miss.,
gauged an exploratory well off the
southeast flank of Huxford (Smackover)
field in Escambia County, Ala.

The 1 Mason 36-14, in 36-2n-6e, 22
miles west of Brewton, flowed at the
rate of 457 b/d of 43° gravity oil and
538 Mcfd of gas on a '%u-in. choke with
2,627 psi flowing tubing pressure from
Smackover perforations at 14,902-936
ft. Gas is 1,500 ppm hydrogen sulfide.

Oklahoma

Red Fork Energy Ltd., Perth, said a
well east of Vinita, Okla., logged 52 ft
of Devonian Woodford shale above TD
of 485 ft with excellent log character-
istics and gas shows across the entire
section.

The well is the Wattenbarger 1-22,
in 22-25n-21e, Craig County, 5 miles
east of Vinita. Top of Woodford shale is
at 385 ft.
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An upgrade of the
Weyburn tank battery
Vapor-recovery system
eliminated the problem
of the tank pressure and
vacuum relief valves that includes:

(PVRVs) venting to the ¢ Two 10,000-bbl and one 33,000-
atmosphere. bbl custom built water tanks.

The work involved running a simu- e Two 10,000-bbl oil tanks.
lation that used the Peng Robinson Sour * One 5,000-bbl slop tank.

(PRS) equation of state to match the
production tank vented flows. Once

the simulation obtained the match, Upgrade Uptlmlzes Weyhurn tank

the next step entered the maximum

. |

i yiANOK recovery, pressure relief
The maximum PRS simulated flows

provided the basis for sizing the equip-

Great Plains Synfuels Plant, in Beulah,
ND.

Because the associated and produced
gas contains H S and CO,, storage of the
oil and water requires a closed system

Production

ment for the upgrade. Weyburn reinjects the produced wa-
ter for reservoir pressure maintenance.
Weybur n batter 1’4 The oil enters a pipeline to a custody- Kenneth. J. Vargas
EnCana Corp.’s Weyburn Saskatch- transfer sales point. Falcon EDF Ltd.
ewan oil battery reinjects dense-phase Because CO,-EOR has increased oil Calgary
CO, for enhancing oil recovery. The and associated water production, asso-
battery separates produced gas from ciated gas from the oil and water tanks
the oil and then compresses the gas also has increased.
for recycling it back into the reservoir CO, is very soluble in water; hence
together with CO, obtained from the water contributes 72% of the tank

The Weyburn tank battery in Saskatchewan processes injected and produced fluids including CO, injected for enhancing oil
recovery (Fig. 1)

Oil & Gas Journal / Dec. 14, 2009 39

]OO“U(gI({ﬁAAIS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page


http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

OIL&GAS
OURNAL

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

WEYBURN BATTERY Fig 2
Pgas-mix
3
. 13 29 Recycle gas
Field Recycle gas Small vapor recovery unit - HP compression
produced gas separator V-701 22— 23
gas-g ' EEHP-Ksoz 34:>>35—'
gas-o 1 K-302
s Treaters H201/H204 & VRU-mix 2
gas-mix 5 14 —ek—20
BTU- _Ii=§ Oil valve To be removed
2 H203/204~ = 2
. 1o Gas boot V-1705
FT-mix2
Field produced FWKO V- 2 PCV set at
liquids 501/T-340 8 1.5 kPa-g
5 Gboot valve &
. o X H,0 valve
Oil storage tanks T-6, T-7
m—ro— 7 24 Slop tank T-10
Treat H,0 16 L 26— BTU C-1700
ﬂ 31 32—%728 V-1701
9—&——10 ¥ s
FWK-valve 25 VRU-mix 1 K-1700 Hipku Lalzod @
21 V-1700
Water storage
N H,0
ouree e tanks T-5 T-8 T-9 3
> Water-mix

vented gas, while produced oil accounts
for the remaining 28%.

Existing facilities

Before the upgrade, an NPS 10-in.
gathering line collected the vapors from
all tanks. The vapors went either to the
vapor-recovery compressor or above a
certain pressure via a pressure control
valve (PV-8500) to flare.

If the gathering line’s pressure
exceeded the relief pressure of the
tanks, the PVRV vented the vapor to the
atmosphere. The lowest set pressure is
at the large water tank with a set PVRV
pressure of 3 kPa-g or 7 oz/sq in.

Table 1 summarizes key data for the

19—
—

18

H,0 inj -—@— HP-H,0 injection pump

H,0 inj p

production and slop tanks and Fig. 1
shows the six tanks.

Fig. 2 shows a simplified diagram
of the flow. At the start of this study,
EnCana had scheduled some equipment
for decommissioning, such as the VRU
(K-302) and the gas boot (V-1705).

The existing K-1700 VRU (rated at
1.3-2.5 MMscfd at simulation condi-
tions) could handle the existing flows.
When the VRU flow rates reach 2.5
MMscfd, the plan was to install a sec-
ond twin VRU.

Tables 2 and 3 show the material
balance calculations for Streams 4, 17,
20, 23, 28, and 35 indicated in Fig. 2.

Vapor recovery unit K-1-700

PV-8500 set at
2.0kPa-g

Table 2 is for flow before the upgrade,
and Table 3 is for the flow for the
maximum flow rates for designing the
vapor-handling equipment.

The battery has three inlet separa-
tors: a high-pressure gas separator
(V-701) and two free-water knockouts
(V-501 and T-340). The two free-water
knockouts feed the four treaters (H-201
to 204) and most of the water to the
produced water tanks.

The high-pressure gas separator
feeds the recycle compression (not
shown or included in the PFD material
balance).

The diagram represents the oil
treaters as a heater (FT2) and a separa-

tor (H-204). These

units make up one
STORAGE TANKS Table P
complete treater.
Service Diameter Height LSHH Capacity PSV Set Pr/Vac,
Tank fluid ft cum bb (Press/Vac kPa-g) The treaters feed the
gas boot V-1705 and
5 Water 57 24 22 1,590 10,000 3.45/-0.18
6 gn 57 24 22 1,590 10,000 3.45/-0.18 the produced water
7 wing 57 24 22 1,590 10,000 3.45/-0.18
8 Water 57 2 22 1590 10,000 3.45/-0.18 tanks T-5, 8, and 9.
9 Water 99 24 24 5,240 32,943 3.0/-0.215 _
10 Slop 30 40 40 800 5,037 3.0/-0.215 The gas boot (V
1705) feeds the oil
40 Oil & Gas Journal / Dec. 14, 2009
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FLARE SIMULATIONS Fig 3
Set VRU recycle at Match case
1.5 kPa-g (3.48 oz/sq in.) Flow = 60.600 cu m/day

Match case VRU K-1700 - Gas boot (2.14 MMscfd)

Flow = 45,500 cu m/day o Maximum

(.6 MMscfd) m < Flow - 89.800 cu m/day

Maximum N i (3.2 MMscf), 1.48 kPag Match case

Flow - 62,600 cu m/day (3.44 0z/sq in.) Flow = 60,000 cu m/day

(2.2 MMscf), 2.75 kPag (214 MM'scfd)

(6.4 0z/sq in.) | T\I M'aximum

14-in. line Flow - 89,000 cu m/day | Fy
. : are
| I i (3.2 MMscf), 1.02 kPag stack
(2.3 0z/sqin.)
Match case . l
Flow = 15,100 cu m/day | 16-in line
053l | / FKOD |
aximum oy T~ A

Flow - 27,200 cu m/day I | | |\t‘JH i
(0.96 MMscf), 2.75 kPag
(6.4 0z/sq in.)

Cases: June 6, 2008 (match case)
Maximum (simulated maximum production)

tanks (liquid) and the K-302 VRU.

The produced oil, swing, and slop
tanks (T-6, 7, and 10) feed the K-1700
VRU.

The produced water tanks (T-8 and
9) feed the K-1700 VRU (vapor) and the

water injection pumps (liquid).
Gathering lines collect the vapor off
the tanks and feed it to the VRU prefer-
entially. If the VRU becomes overload-
ed, the excess vapor goes to flare via a
pressure control valve PV-8500. The last

line-of-defense is the PVRVs on the top
of the tanks that relieve vapor to the
atmosphere.

The vapor-handling equipment op-
erates as follows (Fig. 3):

* For controlling overpressure if

IVIATERIAL BALANCE, JUNE 6, 2008 Table 2
Stream 4 17 20 23 28 35
Vapor, fraction 0.0083 0.0011 0.0417 1.0000 0.9931 1.0000
Temperature, °C. 25.0000 28.5592 46.6178 98.7327 45.0000 675176
Pressure, kPa-g 325.0000 3.0000 9.0000 213.000 212.1053 212.1053
Flow, MMscfd 1,232.6967 1,457.2273 14.8778 0.6204 1.6757 2.2846
Liquid flow, US gpm 5,721.3962 5,787.0741 786.9846 10.3021 19.1840 29.4405
Gas flow , cu m/day 3.4807E+07 4.11868E+07 420,502.5600 175634.9118 47362.4179 64,572.7938
Liquid flow, cu m/day 31,187.3438 31,545.35645 4,289.8546 56.1566 104.5720 160.4803
Liquid flow, b/d 196,162.15647 198,413.9707 26,982.3276 353.2141 6577371 1,009.3890
Mole weight 20.6589 18.0577 214.7624 51.2564 42.9749 45.3491
Mass flow, kg/hr 1.26839E+06 1.31063E+06 159,142.6563 1,5683.8403 3,686.8147 5,160.3335
Energy, btu/hr -1.97641E+09 —-2.34987E+09 -1.34974E+07 544,523.3322 811,651.4358 1.37400E+06
Energy, hp —776,761.1769 -923,534.8908 -5,304.7024 214.0057 318.9910 540.0053
Heat capacity, kJ kg-mole-°C. 81.1973 776616 408.4262 81.9638 40.1531 50.4878
Thermal conductivity, W/m-K — — — 0.0211 — 0.0199
Mass density, kg/cu m 306.4873 401.6519 174.2274 5.3735 5.2065 5.1058
Cp/Cv 1.1 1.12 1.02 1.1 1.26 1.20
Viscosity, cp — — — 0.0112 — 0.0144
Z_factor — — — 0.9697 — 0.9829
Hydrogen, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Nitrogen, mole fraction, 0.000154 0.000001 0.000014 0.000325 0.000710 0.000609
CO,, mole fraction 0.008995 0.001606 0.023174 0.432117 0.932861 0.801565
H.S. mole fraction 0.000166 0.000054 0.001199 0.016416 0.020029 0.019148
Methane, mole fraction 0.000491 0.000000 0.000257 0.005601 0.000068 0.001571
Ethane, mole fraction 0.000282 0.000000 0.001736 0.028655 0.000460 0.008119
Propane, mole fraction 0.000381 0.000000 0.008823 0.086947 0.001492 0.024705
i-Butane, mole fraction 0.000147 0.000000 0.006390 0.034791 0.000608 0.009894
n-Butane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
i-Pentane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Pentane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Hexane, mole fraction 0.000097 0.000000 0.007615 0.004274 0.000076 0.001216
N-Heptane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Octane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
NBP[1]1_26, mole fraction 0.002491 0.000000 0.162066 0.339817 0.005993 0.096674
NBP[1]1_112, mole fraction 0.002397 0.000000 0.196374 0.026221 0.000463 0.007460
NBP[1]1_175, mole fraction 0.001244 0.000000 0.102961 0.001042 0.000018 0.000296
NBP[1]1_225, mole fraction 0.001053 0.000000 0.087213 0.000080 0.000001 0.000023
NBP[1]1_275, mole fraction 0.000898 0.000000 0.074374 0.000004 0.000000 0.000001
NBP[1]1_350, mole fraction 0.001450 0.000000 0.120138 0.000000 0.000000 0.000000
NBP[1]1_554, mole fraction 0.002491 0.000000 0.206381 0.000000 0.000000 0.000000
H,0, mole fraction 0.977265 0.998339 0.001285 0.023708 0.037221 0.028719

Oil & Gas Journal / Dec. 14, 2009 41

]OO“U(gI({ﬁA;\IS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags


http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

OIL&GAS
JOURNAL

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

A

VIATERIAL BALANCE MAXIMUM CASE

Table 3

Stream 4 17 20 23 28 35

Vapor, fraction 0.0035 0.0009 0.0436 1.0000 0.9906 1.0000
Temperature, °C. 25.0000 29.7078 46.5030 971343 45.0000 68.5505
Pressure, kPa-g 325.0000 3.0000 9.0000 213.0000 212.1053 212.1053
Flow, MMscfd 1,885.9845 2,413.1906 21.38562 0.9320 2.2588 3.1696
Liquid flow, US gpm 8,694.3322 9,679.3292 1,119.3975 15.8066 25.8894 41.6116
Gas flow, cu m/day 5.33051E+07 6.82060E+07 604,427.7806 26,342.8597 63,842.7660 89,684.9244
Liquid flow, cu m/day 46,847.7246 52,216.9453 6,101.8381 86.1615 141.1229 226.8248
Liquid flow, b/d 294,662.8182 328,434.1426 38,379.3415 541.9389 8876350 1,426.6825
Mole weight 20.3590 18.0520 212.0574 51.56808 43.0013 45.6915
Mass flow, kg/hr 1.91242E+06 2.16974E+06 225,869.5313 2,394.4797 4,837.8521 7213.2285
Energy, btu/hr —3.04342E+09 -3.88243E+09 —1.91008E+07 827499.8982 1.08357E+06 1.94408E+06
Energy, hp -1.19610E+06 —1.52585E+06 —-7506.9047 325.2196 425.8607 764.0533
Heat capacity, kJ kg-mole-°C. 81.0744 776713 403.4149 84.3246 40.3974 52.1833
Thermal conductivity, W/m-K — — — 0.0209 — 0.0200
Mass desity, kg/cu m 503.9464 451.4494 166.5865 5.4447 5.2233 5.1327
Cp/Cv 1.11 1.12 1.02 1.1 1.26 1.19
Viscosity, cp — — — 0.0108 — 0.0141
Z_factor — — — 0.9672 — 0.9821
Hydrogen, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Nitrogen, mole fraction, 0.000100 0.000001 0.000022 0.000482 0.001206 0.001001
CO,, mole fraction 0.004921 0.001400 0.022069 0.397429 0.935509 0.783549
H.S. mole fraction 0.000072 0.000031 0.000735 0.009802 0.012468 0.011768
Methane, mole fraction 0.000321 0.000000 0.000393 0.008234 0.000111 0.002500
Ethane, mole fraction 0.000184 0.000000 0.002340 0.037425 0.000673 0.011484
Propane, mole fraction 0.000249 0.000000 0.009611 0.092813 0.001790 0.028568
i-Butane, mole fraction 0.000096 0.000000 0.005793 0.031143 0.000612 0.009594
n-Butane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
i-Pentane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Pentane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Hexane, mole fraction 0.000063 0.000000 0.005392 0.003013 0.000060 0.000929
N-Heptane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
n-Octane, mole fraction 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
NBP[1]1_26, mole fraction 0.002300 0.000000 0.177716 0.369795 0.007339 0.113970
NBP[1]1_112, mole fraction 0.002213 0.000000 0.193964 0.025811 0.000513 0.007956
NBP[1]1_175, mole fraction 0.001148 0.000000 0.101183 0.001021 0.000020 0.000315
NBP[1]1_225, mole fraction 0.000971 0.000000 0.085664 0.000078 0.000002 0.000024
NBP[1]1_275, mole fraction 0.000828 0.000000 0.073063 0.000004 0.000000 0.000001
NBP[1]1_350, mole fraction 0.001338 0.000000 0.118022 0.000000 0.000000 0.000000
NBP[1]1_554, mole fraction 0.002299 0.000000 0.202746 0.000000 0.000000 0.000000
H,O, mole fraction 0.982895 0.998568 0.001288 0.022949 0.039697 0.028341

Process design
The objective of the process design
was to debottleneck the tank’s vapor-

WEYBURN BATTERY PRODUCTION

Total production

Table 4

Regular reservoir CO, injection reservoir

Stream ou m/day handling equipment. The steps involved
H,0 26,000 12,500 13,500 were:

of 4,300 1,550 2,750 :

Gas 2.8 million 200.000 (5.5% CO,) 2.6 million (82% CO,) 1. Build a model of the Weyburn

battery and vapor-handling unit. Note,
the Oil & Gas Journal article (Nov. 16,

the VRU cannot keep up, at 2.0 kPa-g
PV-8500 opens and directs gas to the
low-pressure flare. If pressure exceeds
3.0 kPa-g, the tank PVRVs vent to atmo-
sphere.

¢ In the case of under pressure if the
VRU pressure drops below 1.5 kPa-g,
the VRU recycle valve opens and the

VRU discharge recycles to suction for
balancing inlet flow deficiency. If pres-
sure drops below 1.0 kPa-g, the tank
PCVs open and feed fuel gas to adjust
pressure. The last-line-of-defense is

the PVRVs that allow air into the tanks
below —0.18 kPa-g.

2006, p. 43) gave the composition of
the oil and gas for the restaged com-
pression and new pump installation.

2. Compare actual operating condi-
tions (Tables 4 and 5), mainly the flow
to the VRU, with the battery model in
Step 1.

3. Match the battery model with the

WEYBURN BATTERY PROCESS CONDITIONS Table 5 VENTED FLOWS OFF TANKS Table 6
Operating conditions Pressure, kPa-g Temperature, °C. —— Flows, 1,000 cu m/day —
VRU K-1700 flow Total tank

Gas separator 1,375 29 Case Description (Stream 28)  gas (Stream 35)
e % 2

reaters : 1 82% CO, full gas 472 61.5
Gas boot @ 1.5 m oil 2

elevation/gas phase 40/20 38 2. 5% CO, for 200,000 cu m/day 45.5 60.5
Oil tanks 2 40 & 92% CO, full gas 52.5 63.6

H,O tank 2 30 Meter  Composition as Case No. 2 37 (avg) n/a

42 (max)

42
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actual operating | gyy_pRESSURE FLARE PROJECT Fig 4

tank vented flow.

Habiele compares Task name Duration Qtr4,2007 | Qtr1,2008 Qtr 2, 2008 Qtr3,2008 | Qtr4,2008
the K-1700 VRU Sept| Oct [Nov|Dec [Jan [Feb [Mar| Apr[ May[Jun | Jul [Aug[Sep | Oct|Nov|Dec
actual flow vs. the Engineering 137 days A ——
simulations for Process design 10 days l
different streams. P&IDs 8 days 0
4. Determine VRU meter IFC 5 days |
if the existing Civil IFA 25 days |
flow (Stream 35, Mechanical IFA 30 days -
June 6, 2008, Electric/irfstrurnentation IFA 28 days -
material balance Spec equ!pment HAZOP 5 days I
~ Delay until Apr. 1, 2008 87 days | _
= 64,600 cum/ IFC all disciplines 25 days | i
day) does not Procurement 187 days *
exceed the capac- VRU meter 9 weeks [
ity of running Flare FKOD 10 weeks | e
only the K-1700 Switchgear transfer 30 weeks _
VRU (capacity: Pipe valves fittings 21 days [ |
34,000 cu m/day Electrical instruments 15 days .
(1.2 MMscfd) to Construction 232 days P ——
70,800 cu m/day Install VRU meter 4 weeks [ ]
(2.5 MMscfd)). If Tanks CIVI|‘ : 3 months (|
. Supports civil 56 days =
it does not exceed Install piping 60 days _
capacity (64,600 Install electrical 7 months _
cu m/day), shut
down the K-302 Tk I someny P—
VRU and gas
boot.
5. Feed the maximum expected the plant operating conditions for the Simulation results
flows to the battery model. From this simulations. Table 6 shows the flow summary
simulation, obtain the maximum flow The simulations used these produc- of simulation for Streams 28 and 35,
to be handled by the vapor-handling tion flow rates and battery operating respectively.
equipment. conditions for evaluating all potential Stream 28 is the discharge of the
6. Design the gathering line size, flows off the tank vents. The three K-1700 VRU. This flow corresponds to
PV-8500, VRU capacity, and flare for cases run were: the flow through the newly installed
the maximum flows found in Step 5. 1. All gas to battery with 82% CO,  flowmeter (FQIT-1709) that we tried to
Proceed with the detailed match and compare. Stream
design, construction of the 35 is the total flow vented off
new vapor-handling unit K170 vRu FLOWS Elill27 all the production and slop
after review and EnCana ap- Fixed meter Simulation . tanks. Hence, these streams
flow flow Differ-
proval. Case — 1,000 cu m/day — ence, % are the flow rates that all of
) o 1 (all 82% CO.) 42 47 12 the existing tank vapor-han-
0,06'[’ ating condition % 2200,090 cu'm/day 5.5% CO,) 42 45 6 dling equipment must handle
all 92% CO)) 42 53 25
match ’ after the removal of the gas
The simulation required boot and K-302 VRU.
installation of a meter on the discharge  (current CO, gas content vs. 92% in 10 Table 7 compares the flows in each
of K-1700 VRU. The meter provided years). case.
data for matching actual flow rate with 2. Only the 200,000 cu m/day of From Table 7, we can conclude that
the simulation runs for three rates and  gas to the battery, specified as 5.5% CO, the simulations were conservative. For
conditions that may affect the results. (gas produced from non-CO, injected the actual match Case 2, the simula-
Table 4 summarizes the operat- reservoir). tion predicted 6% more gas than read
ing water, oil, and gas flows for the 3. All gas to battery with 92% CO,. by FQIT-1709 or the actual maximum-
non-CO, flood reservoir vs. the CO, recorded flow.
flood reservoirs and Table 5 provides The simulation for maximum flows
Oil & Gas Journal / Dec. 14, 2009 43
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The project included the installation of several access platforms on the six tanks (Fig. 5).

involved extrapolating Case 1 (using
83% CO, gas analysis). Using this case
ensures a 12% conservative number vs.
25% by using Case 3.

The maximum expected flow rates
at the Weyburn battery in the maxi-
mum simulation are:

* 8.49 million cum/d (300
MMscfd) associated and produced gas-
83% CO,.

* 6,000 cu m/day (37,740 b/d) oil
production.

* 40,000 cu m/day (251,600 b/d)
produced water.

* 12,000 cum/d (75,480 b/d)
source water.

From the simulations run for the
maximum case, the total produced vent
gas (Stream 35) is 89,600 cu m/day (3.2
MMscfd).

From the flow comparison of Table
7, we can normalize the flows to pre-
dict the maximum normalized flow.

It now follows that the vent flow
predicted when the CO, in the reservoir

44

is 92% (in 10-15 years) will be 1.075 x
89.6 = 96,600 cu m/day (3.4 MMscfd).

The evaluation included the creation
and running of a model of the vapor-
handling equipment pressure drops
(Fig. 3).

The new flare pressure-drop simula-
tions evaluated the maximum through-
put through the VRU and flare. Fig. 3
shows the results of the maximum flow
rate through the piping network.

The original pressure drop for the
flow of 89,600 cu m/day provided a
final pressure of 1 kPa-g at the flare tip
and 1.48 kPa-g at the VRU K-1700. For
sensitivity analysis, the simulation also
included a run with a flow rate through
the flare header and stack of 108,000
cum/day (+10%). This resulted in a
final flare-tip pressure of 0.76 kPa-g.

The FKOD and flare will see inter-
mittently higher flow rates because the
operation requires the addition of fuel
gas for enhancing the heat content of
the process gas to 6-8 MJ/cu m when

Previous Page | Contents | Zoom In| Zoom Out | Front Cover | Search Issue | Next Page ¢Mags

the CO, content is
greater than 87%.
The fuel gas is added
at the inlet to the
FKOD.

At 92%, a maxi-
mum of 10-20% fuel
gas must be added to
get to 6-8 MJ/cu m.
Hence for 96,600 cu
m/day, the process
would need an addi-
tional 10,000-20,000
cu m/day. The high-
est flow through the
FKOD and flare will
be 98,000-116,000
cum/day (4.1
MMscfd).

Equipment
process design

The main items
required for the low-
pressure vent system
included vent-gas
piping, FKOD, flare
stack, VRU, flare-
gas pressure con-
trol valve PV-8500, and flare fuel-gas
makeup valve to adjust blended gas to 6
MJ/cu m.

The design sized the vent-gas pip-
ing per the maximum tank vent-gas
flows predicted by the simulations. The
evaluation simplified the simulations
conservatively to flow the total tank
vent gas from the farthest water or oil
tank. The water tank vent would start at
Tank No. 5, through the NPS 14-in. line
off the top flange, and through the NPS
16-in. line to the junction of oil tank
Nos. 6 and 7.

The oil tank vent would start at Tank
No. 6 NPS 10-in. top flange line and
join the NPS 10-in. common oil-vent
header. The water tank vent gas and the
oil tank vent gas join at the NPS-10-in.
oil tank gas vent and the NPS 16-in.
main header. Tank No. 10 is a rework
tank and produces insignificant vapors.

The gas in the combined NPS 16-in.
vent header can go now to the VRU if
the pressure is less than 2 kPa-g or to
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PIPE STRESS ANALYSIS

Fig. 6

Piping as designed and i
Deformed piping when temperture exceeds 60° C.

IMAXIMUM NORMALIZED FLOW Table 8
Normalization
Case ractor for, 1,000 cu m/day Quotient (flow) Value
2 Sol. gas 5% CO, Fixed meter flow Meter/Case 2 42/45 = 0.913
1Sim 82% CO, 82% Stream 28 (June 2-6, 2008) Case 1/Case 2 47/45 = 1.044
3.Sim 92% CO, 92% Stream 28 (June 2-6, 2008) Case 3/Case 1 53/47 = 1.128
Product of three values 1.075

the flare knockout and ultimately to
the flare if the pressure is more than 2
kPa-g.

When the heat content of the process
vent gas drops to less than 6 MJ/cu m,
the process requires the addition of fuel
gas so that the gas has the minimum
6-8 MJ/cu m required for complete
combustion in the John Zink flare.

The piping does not have to handle
the added fuel gas. The flare knockout
and flare can handle the added 14,200-
28,300 cu m/day of additional gas.

The evaluation sized the flare knock-
out drum, designed by Falcon, at 1.83
m diameter by 3.05 m with NPS 16-in.
inlet and outlet connections. The design
includes heating and instrumentation
for control of pumping out liquids.

The flare stack was a John Zink 50-
ft, self-supported, Rimfire, high Co,,
high-destruction efficiency unit.

The existing VRU is a Fuller Kovalko
CC-300 compressor capable of 1.2-2.47
MMsctd with 1.6 SG gas at atmospheric

Oil & Gas Journal / Dec. 14, 2009

pressure suction and 400 kPa-a dis-
charge. It could operate until it gets
fully loaded. After that, EnCana will
twin this unit to have ample capacity to
compress the 3.2 MMscfd at maximum
flows.

The flare-gas pressure control valve
PV-8500 is a Fisher V-ball NPS 12-in.
for handling 100,000 cu m/day (3.5
MMscfd) at 2 kPa-g.

The flare fuel-gas makeup valve to
adjust blended gas to 6-MJ/cu m (FYV-
1043) is an NPS 2-in. Fisher 657-40 D
body for flow of 5,700-28,320 cu m/
day (0.2 to 1 MMscfd).

Cost, schedule

The project stopped and started sev-
eral times for incorporating a separate
project to build tank access to the top of
all the tanks and to avoid winter con-
struction. EnCana justified the project
economics as required for debottle-
necking the flare and header to avoid
atmospheric tank venting.

Table 9 shows the projects costs.

The construction costs were 59%
(they usually are 50%) of the total costs
because of the difficulties with con-
struction. The tank construction delays
were due to:

* Interruptions of the work at the
tank site for frequent tank venting
through PVRVs. This affected both civil
and piping work.

* The need to empty, neutralize, and
isolate each tank during the tie in.

* Conducting the work with both
flares operating simultaneously to avoid
a long production shutdown.

* The 30-week delivery of the elec-
trical switchgear and transformer. This
delayed electrical piping interfaces such
as heat tracing.

* Expensive demolition of existing
flare and ancillaries, which required
intermittent work.

Fig. 4 shows the project schedule.
Note that the project was put on hold
from December 2007 to Apr. 1, 2008,
to avoid winter construction. The
strategy worked relatively well because
construction was during mostly warm
weather. Unfortunately, the intricacy
of interfacing the civil and piping work
with the operating problems made
simple tasks take double the time.

Engineering, construction
The project required extensive civil
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mechanical drawings, as follows:

* Foundation drawings for the pipe
rack, FKOD, flare, and tank platforms.
Fig. 5 shows a specific platform view
of the several platform installations
required on the six tanks. The platform
gives complete access to the top of the
tanks.

* Piping drawings in-

It is critical not to overstress the sys-
tem. The tank nozzles on the tank roof
provide an example. These nozzles are
between NPS 10 and 12 in.

The roof membrane is %is-in. WT.
The nozzles cannot tolerate any signifi-
cant moments because they would eas-

PROJECT INSTALLED COSTS
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Results

The VRU meter readings were with-
in 6% (lower) of values predicted in the
simulations. This implies that the Peng
Robinson Sour equations have enough
accuracy for predicting CO, recycle gas
behavior in oil and water.

The simulations with the
maximum flow rates ac-

cluding piping and instru- Table 9 curately predicted the tank
mentation diagrams, plot Cost, $1,000 vented flows to the VRU.
plans, materials isometrics, Equipment materials: Thus, the sizing of the tank
and 3D new piping and tank S SR & vent piping and associated
detail. Low-pressure JZ Rimfire flare 195 handling equipment is reli-
. VRU flowmeter 16

* FKOD skid layout of Electrical materials 32 able.
equipment and bill of ma- g'f.’gtﬁg’,e;';ﬂ?g;em materials 33 By twinning of the exist-
terials. o ing VRU K-1700, the two

. . Construction: .
The construction in- Civil for low-pressure flare 173 VRUs can easily handle the
Civil for tanks 189 . .
volved: Mechanical low-pressure flare 867 maximum PTEdICted flow
: Mechanical tanks 330

* Installation of a gas- Elocthen matnimentation 59 rates of 109,000 cu m/day.

assist type flare stack. nger ision, quality controll transport B One VRU can handle 2.0-2.5
. u vision, quality i

¢ Skidded flare knockout Subtotal construction 2,108 MMscfd or 57,000-71,000 cu
drum (FKOD). Other: m/day. This value is from a

* New flare header line gr\‘/%ir%%%g”g' surveying, regulatory g}lg data sheet for a Fuller Kovalko
(l6—in. NPS). Subtotal other 758 CC-300 VRU.

* Replacement vent lines Total 3,583 EnCana operations report-

off the tank, vent nozzles

on the tank roof with an

upsized vent header running to the
existing VRU compressors.

* New fuel-gas header line with in-
dividual tie-off piping runs supporting
the new low-pressure flare.

e New drain line from the new
FKOD to the tanks.

¢ Demolition, removal of the exist-
ing old low-pressure flare stack, buried
low-pressure FKOD, buried portion of
the low-pressure flare header line, and
low-pressure vent header lines off the
tanks.

Additional work included isolation,
cleanout, and proper in-place abandon-
ment of any ancillaries, removal of the
vent header running to the existing
VRU and compressors, and removing
the utility portion of the low-pressure
flare line.

Pipe stress analysis

Fig. 6 shows the deformation of the
installed piping after the flow was in
steady-state operation at 50-60° C. tem-
perature change.
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ily deform or fail the roof membrane.
It took considerable effort to minimize
the moments with guides and anchors.

Electrical design, construction
The electrical drawings consisted
mainly of controlling the FKOD liquid
level. The turning on and off the pump

would control a certain level.

A second component of the design
was electric tracing all the vent lines
and FKOD shell to keep them from
freezing.

The last component included the
design of gas detection, ventilation, and
lighting.

Prewiring all electrical and instru-
mentation lines into locally mounted
junction boxes simplified construction.
Thus the majority of field electrical and
instrumentation work was installation
of cables and conduits from junction
boxes to master control centers and
programmable logic control panels.
Electric heat tracing was installed in the
same fashion.

ed that after installation of

the low-pressure flare system,
they did not encounter any problems
with overpressure or flow surges in the
VRU or flare.
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This article is the third and final
in a series (OGJ, Nov. 23, 2009, p. 50;
Dec. 7, 2009, p. 48) on the effects of
recent developments on refineries and
their use of gases to meet new regula-
tory and legislative requirements while
avoiding major investments.

This article addresses refineries’ use
of specialty gases, which are used in
small quantities but are nevertheless of
high value for refineries.

These gases especially help the refin-
ery to ensure the correct product qual-
ity and meet regulations with respect to
emissions into the environment.

Gas production plants are also dis-
cussed.

Specialty gases in
refineries

Specialty gases are either very pure
gases, rare gases, or gas mixtures of
very high mixing accuracy used in such
demanding applications as quality mea-
surement for products and off-streams
in the field and in the labs. Besides
calibration purposes, this includes
application as utilities for operation of
such analytical devices as gas chro-
matographs.

These gases play an important,
though not easily visible part in re-
fineries, contributing to the optimum
economy of a refinery.

Major specialty-gas companies can
provide the complete range of specialty
gases, both standard and tailored prod-
ucts, plus the services and equipment
necessary for efficient use. In large
companies, specialty gases are based on
a long history of expertise and per-
formance. These companies generally
know or can determine what refiners
need.

Applications

The most commonly known uses for
gases in a refinery are in hydrogenating
and inerting, possibly also in welding,
since these are situations in which the
gas is seen in operation. But specialty
gases—although unseen—are used
somewhere in almost every product
chain.

Oil & Gas Journal / Dec. 14, 2009

For instance, measuring gasoline
quality checks the result with the help
of instruments calibrated with spe-
cialty gas mixtures. Carrier gases in

gas chromatography are high-purity
specialty gases. In emission control,
specialty gases help to detect hazardous
materials. During a turnaround of, for
example, a distillation tower, one needs
a specialty gas mixture for leak detec-

o | Specialty gases assist product
e | QUalItY, emissions compliance

ing are some
and expertise in refining processes can

EFINERY GASES
Conclusion

examples
of applica-
tion fields in

. . M. Heisel
make a big difference in economy. B. Schreiner
W. Bayerl
Gas chromatography Linde XG

Prominent among the analytical in-
struments used in
refineries are gas
chromatographs.
In these devices,
carrier gas trans-
ports gas com-
ponents through
the separation
column and to the
detection system.
For this purpose,
high-purity gases
used are typically
of a 5.0 purity,
that is, more than
99.9990% purity.
Especially used are
N,, H, argon, and
helium of purity
5.0.

Of primary
concern is the
absence of specific
trace components
in these gases. This
quality normally
can be guaranteed
by the gas supplier.
Some detection

systems call for Here is an example of a steam reformer, in the Milazzo refinery, Sicily (Fig.
dedicated sup- I).

Unterschleissheim, Germany

i
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This PSA hydrogen plant is at the Leuna refinery in Germany (Fig. 2).

ply of gases as utilities. For example,
flame ionization detectors in refineries
analyze hydrocarbons that are burned
in these detectors by addition of fuels,
such as H, and an oxidant, typically
artificial air. Even traces of hydrocar-
bons in this air stream would disturb
the readings of the FID.

Controlling the quality of a product,
especially concentration, involves com-
paring it with a specified gas mixture,
the calibration gas. Such highly de-
fined gases are needed not only for gas
chromatography but also for calibration
of other analytical instruments as, for
example, ultraviolet or infrared spec-
trometers. Tailored gas mixtures are
provided according to the specifications
of the refinery, especially mixtures of
hydrocarbons in H,HSin N, hydro-
carbons in butane, a specified amount
(in parts per million) of CO in helium,
mercaptans in helium, hydrocarbon
mixtures in CO, and hydrocarbon mix-
tures in propane.

In addition, gases are provided for
measurement during production, as
in process control. These include, for
example, mixtures of hydrocarbons in
methane or in H, methane in CO,, a
specified amount (ppm) of O, in N, a
specified amount (ppm) of CO in N,
and SO, in N,

48

Leak detection

Many systems in a refinery are
checked for leaks with helium or
helium mixtures. Tight systems are es-
sential in any refinery section, whether
piping in a sulfur-recovery unit or
fractionator column of a fluid catalytic
cracker. A leak of poisonous gas from a
Claus plant or an explosive gas from a
FCC unit can be disastrous.

Leak-testing procedures often use a
gas mixture of helium in nitrogen. The
helium passes through any leaks and is
detected on the outside by a “sniffer,” a
mass spectrometer.

Stack control

Refineries must strictly control their
emissions to the atmosphere. Chief
among the toxic and hazardous pollut-
ants are SO,, CO,, H S, and NO_; but
also CO must not be neglected.

The concentration of this highly
toxic compound is always of concern
when hydrocarbons are burnt, as in
boilers. For example, when the regen-
erator of an FCC unit is operated in
partial-burn mode and corresponding
effluent gas is heavily loaded with CO,
the efficiency of its combustion to CO,
is especially important. For incinera-
tor systems generally, a certain surplus
of oxidation air is a precondition for

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

proper operation and therefore must be
controlled.

For example gases containing ap-
preciable amounts of so-called “totally
reduced sulfur compounds,” such as
COS, CS,, and especially H S—typically
stemming from Claus units—are not
only toxic but also prone to cause
odors. Therefore such gases must be
incinerated to gain exclusively SO, as a
sulfur-bearing emission component.

Correspondingly, for control of
stack-gas quality, not only H S and SO,
are measured but also oxygen content.
Corresponding O, on line analyzer—
often on the basis of a paramagnetic
measuring principle—for the sake
of precision must be calibrated with
a gas mixture of O, in nitrogen that
resembles the expected composition of
the required O, content of the emission
stream, that is, only a few percent of O,
per volume.

Sometimes analysis of emissions
takes place at the top of a stack requir-
ing calibration at that point. As climb-
ing a stack carrying a bulky and heavy
gas bottle is hard and risky, a small and
easily portable calibration gas cylinder
was developed for that purpose.

One widely used technique for mea-
suring gaseous emissions is gas chro-
matography with a suitable detector, as
the FID described previously.

Another type of detector for
monitoring hydrocarbons is the pho-
toionization detector. The PID has the
advantage of requiring no fuel gas, such
as hydrogen. But the disadvantage is
that it is insensitive to C -C, saturated
hydrocarbons because these are quite
stable compounds that are not easily
ionized. When looking for traces of
sulfur-containing compounds, for ex-
ample, a flame photometric detector is
suitable. The electron-capture detector
is particularly sensitive to halogenated
compounds, which in general are easily
charged by electron addition.

A gas chromatograph plus mass
spectrometer as a detection system is
frequently used for identifying com-
pounds in exhaust gases because this
combination is not only capable of
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analyzing small
traces but also cov-
ers a wide range of
chemical species to
be measured.

Vapor emission
control

Also of concern
are volatile organic
substances (char-
acterized by high
vapor pressure and
low water solubil-
ity) typically emitted
from storage tanks.
Every refinery has

-

its own tank farm
whose tanks contain
crude oil and such
refined products as gasoline, diesel, and
kerosine.

During the filling of these tanks, air
or inert gas saturated with hydrocarbon
vapors necessarily emanates from the
tanks. Furthermore some of these prod-
ucts have a high vapor pressure, which
also results in vapors being released.
These substances pose potential safety
and environmental hazards and must
be monitored.

To determine their content, they
often are analyzed by a gas chro-
matograph-FID combination because
they are hydrocarbons. The standard
against which the offgas is measured
is artificial air produced as a specialty
gas with a precisely adjusted content of
the pollutants in question, often in the
parts-per-billion range.

Gas-production plants

Gases used in major quantities in
refineries are hydrogen, nitrogen, and
oxygen; all three can be produced in
refinery-based gas production plants.

Hydrogen can be produced from
practically all hydrocarbons, methane
up to naphtha, heavy oil, asphalt, or
coal. The processes involved may be
steam reforming, autothermal reform-
ing, gasification, and prereforming.

Fig. 1 shows an example steam re-
former at the Milazzo refinery in Sicily;
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Fig. 2 shows the hydrogen pressure-
swing adsorption plant at Total’s Leuna
refinery in Germany.

A particularly efficient reactor with
internal cooling was developed by
Linde AG 15 years ago for the CO shift,
in which carbon monoxide and water
react to produce hydrogen and car-
bon dioxide. One such reactor is more
efficient and cheaper than a series of
conventional, uncooled reactors with
heat exchangers in between for tem-
perature control.

This new reactor type has been used
many times. The process yields residual
carbon monoxide of less than 0.2% vol/
vol even from high concentrations of
carbon monoxide. A downstream PSA
plant concentrates the hydrogen from
the CO-shift converter.

Such PSA plants can be large. Linde
built the largest hydrogen PSA unit in
the world, for example, at the Ssang
Yong Oil Refinery Corp., Onsan,

Korea. It recovers hydrogen from two
175,000-standard cu m/hr streams.

Control of the switching valves in a
PSA unit is crucial. Linde PSA units can
take individual adsorbers or groups of
adsorbers out of service, while the rest
of the plant can continue to operate.
This permits maintenance during op-
eration, such as repair of valves that are
no longer sufficiently gastight. Thus the

This cryogenic air separation unit at the Leuna refinery produces 1,500 tons/day of gaseous oxgen and 2,700 tons/day of
nitrogen, plus 400 tons/day of liquid oxygen, nitrogen, and argon (Fig. 3).

availability of the PSA plant is practi-
cally 100%.

For smaller amounts of hydrogen
that may contain impurities, there is
the option of membrane units for
hydrogen separation.

The quality of the hydrogen pro-
duced ranges from only roughly puri-
fied crude hydrogen to highly pure
hydrogen for the electronics industry,
at more than 99.999999% purity.

To produce oxygen or nitrogen,
air-separation units are employed.
Cryogenic air separation, invented 1895
by Carl von Linde, has been developed
continually since then. Fig. 3 shows the
Leuna air separation unit, which sup-
plies gases to Total’s Mitteldeutschland
refinery.

The largest air-separation plant for
nitrogen production so far was built
by Linde. It was shipped to Cantarell,
Mexico, for enhanced oil recovery
(nitrogen injection). Five plants oper-
ate there, each at 500,000 scm/hr air
intake, producing 335,000 scm/hr
nitrogen at 120 bar. At the small end,
standard cryogenic air-separation plants
are available on the market with only
1,000 scm/hr air throughput to recover
about 700 scm/hr nitrogen or about
200 scm/hr oxygen.

While the cryogenic units serve to
produce highly pure oxygen and nitro-
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gen, PSA plants can
be used if less purity
is required for gas

TYPICAL RANGES OF APPLICATION FOR GAS GENERATOR UNITS

Gas volume, Purity,
throughputs in the Gas std. cu m/hr % vol/vol Unit type Comments
range up to about H, up to =100 =CE1E) Trailer up to about 400 kg H, Gaseous
1,000 to 100,000 >99.9 PSA Recovery from refinery residual gases

5,000 scm/hr. 1,000 to 200,000 >99.9 PSA Gas from steam reformer

The accompany- 20,000 to 100,000 >99.9 PSA Gas from partial oxidation of oil
ing table summa- N, 0 to ~1,000 =5 Liquid supply from tank Also for highly variable usage

i i ~1,000 to 5,000 >99.0 N_-PSA Load range typically 30-100%

rizes the Optlmal 1,000 to 300,000 >99.5 Cryogenic air separator Load range typically 30-100%
ranges of use for the 0, 0 to =1,000 >99.5 Liquid supply from tank Also for highly variable usage

; _ ~300 to 5,000 <95.0 0O_-PSA Load range typically 30-100%
various gas gen ~200 to 100,000 >99.5 Cryogenic air separator Load range typically 30-100%

eration systems for
most applications.

On site supply

Refiners have several options to
fulfill higher industrial gas needs. Of
course, gas production plants can be
bought from competent suppliers. That
necessarily means that the complete in-
vestment shows up in the balance sheet
of the refinery. In addition, operation
and maintenance costs have to be borne
by the refinery.

All this is conventional procedure
with advantages and disadvantages.

The main disadvantage certainly is that
refiners are not specialized in gas plant
operation. Therefore reliability of the
plants tends to be lower than optimum
and the cost higher. But there is an
alternative which gains more and more
friends among the refining commu-
nity: “on site supply.”

The basic idea behind on site supply
is that a gas company builds, owns, and
operates the gas production plant for
the refinery and the refiner receives the
gas as a utility so that it can concentrate
on its core business, making fuel.

For on site supply of industrial gases,
the gas supplier takes on the investment
for the plant and the operating risks.
The refineries provide the necessary
working materials, such as methane for
a steam methane reformer or cooling
water for heat exchangers. The result is
that the refinery receives the required
gases and bears no obligation for the
operation of the gas generation facility.

This arrangement affords the refin-
ery several advantages:

* The gas plant is operated by a gas
company for which this is core busi-
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ness. The gas companies have experi-
ence from operating many such plants.
The on site concept secures this experi-
ence for the refinery, and as a result the
refinery has a reliable gas supply and
can concentrate on its own operations.

* The gas supplier takes on the in-
vestment in the gas plant. The refinery
has less capital tied up for industrial
gases.

* The gas company can build the
gas plant according to its standards, al-
lowing repeat engineering, which saves
money. In addition spare parts can be
standardized and stored centrally for
specific types of gas plants. This also
reduces cost so that gas from an on site
plant is usually cheaper compared with
a gas plant owned by the refinery.

* With on site supply, the gas opera-
tion is usually not part of the refin-
ery balance sheet. Thus the refinery’s
equity ratio improves and can foster a
better rating. In turn the refinery may
enjoy improving financial flexibility
for this site.

The proper contractual arrangement
is critical of course. The accounting
practices that apply at the refinery loca-
tion, such as Generally Accepted Ac-
counting Practices in the US or Interna-
tional Accounting Standards in the EU,
have a major influence. This point can
only be mentioned here, not discussed
in detail, as conditions depend on each
location.

The gas company owning the on site
plant takes on the risk of a high capital
investment. The term of the contract
with the refinery will be based on the
expected service life of the gas plant,

usually 15 years. That time frame can
be calculated shorter for small, stan-
dardized units, such as containerized
nitrogen plants. These units can be
reused more easily for other customers
after the contract expires.

Because oxygen and nitrogen are
usually not required in liquid form, on
site plants do not involve expensive lig-
uefaction energy for production. With-
out truck shipment, costs are lower and
the operation is “greener.” Hydrogen,
too, is used only as a gas in refining ap-
plications so that expensive liquefaction
is not required in an on site plant.

Beginning in the 1980s, the concept
of on site supply began to spread. It
succeeded especially in the industrial-
ized countries where it largely dis-
placed the old regional gas distributors
in many areas.

Under favorable conditions, conver-
sion to on site supply can reduce gas
costs, often by more than 10%. 4

Correction

Table 1 of “REFINERY GASES—1:
Hydrogen, nitrogen assist compli-
ance with new, tougher environ-
mental regs,” M. Heisel, B. Schrein-
er, and W. Bayerl (OGJ, Nov. 23,
2009, p. 50), inadvertently omitted
data for 2009 diesel fuel sulfur con-
tent: <10 ppm.
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Using a self-resonated
cavitation jet can in-
crease the salt dissolution
rate and improve the
efficiency of natural gas
storage cavern construc-
tion, particularly in bed-
ded (vs. domed) salt de-
posits. The rapid solution-mining tool
can increase salt production sharply
compared with conventional solution
mining, accelerating storage construc-
tion. The tool also reduces debris set-
tling in the bottom of a cavern.

Sturage

Background

China’s second West-East natural gas
pipeline is under construction. Work
includes associated underground gas
storage salt caverns. Construction of salt
caverns requires finding an appropri-
ate salt dome or salt bed, drilling a well
into the formation, and injecting fresh
water to dissolve and extract a certain
amount of salt to get a specified volume
and shape.' Bedded salt deposits are
widespread and used as much or more
than diapiric salt bodies to host storage
facilities. These deposits are layered and
interspersed with non-salt sedimen-
tary materials such as anhydrite, shale,
dolomite, and limestone.?

Solution mining bedded-salt for-
mations by conventional methods is
difficult. Dissolving and shear stress of
circulated fluid break thin, weak inter-
layers, but thick and hard interlayers are
difficult to break efficiently, slowing the
dissolution rate and changing the salt
cavern’s shape. The erosion of interlayers
also generates insoluble debris that settle
at the bottom of salt cavern.

Too many interlayers will deposit
much of the debris at the bottom, re-
ducing the effective dissolution volume
of the salt cavern, especially in the
pocket construction stage, forcing re-
location of the mining pipe to a higher
position to achieve rapid solution min-
ing and optimal cavern shape.

This article details a new method of
rapid solution mining via numerical
simulation and field testing of a new
self-resonated cavitation jet.
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Self-resonated jet

The self-resonated cavitation jet has
strong pressure oscillation and high
cavitation inception characteristics.* A
continual jet using the fluid transient
theory describing the transition of
small turbulent wave in the pipe, and
the principle of fluid self-sustained
oscillation of hydroacoustics modulates
the jet.* In conditions of ambient and
atmospher-

ic pressure,
the new jet
has stron-
ger cavita-
tion, higher

Self-resonated jet technology
Improves cavern construction

destructive
power,
and better application effect than the
conventional continuous jet.’

The characteristics of self-resonated
cavitation jet and the technique of
damping rotation control have led to
development of a rapid solution-mining
tool for bedded salt mining by China
University of Petroleum. Fig. 1 shows
the schematic of the tool and fluid
circulation.

The tool con-

T00L SCHEMATIC, FLUID CIRCULATION

Li Gensheng

Song Xianzhi

Tian Shouceng

Wang Haizhu

China University of Petroleum
Beijing

Yuan Guangjie

CNPC
Beijing

Fig. 1

sists of a filter, a
rotation damping
controller, rotary
jetter, and self-res-
onated cavitation
nozzles. The tool
connects to the
tubing and travels
into the salt cav-
erns. Fresh water
pumped through
the tubing, filter,
damper, and jetter
generates multiple
self-resonated
cavitation jets.
Four lateral
high-pressure wa-
ter jets drive the
tool and rotate it
to impact the salt
rock and interlay-
ers uniformly,
generating a
strong helical flow

Interlayer

Interlayer

Salt rock

Salt rock

Self-resonated cavitation jet

Debris deposit
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in the cavern (Fig. 2). The three direc-
tional jets pointed downward rotate
and impact the debris settlements in
the bottom of the cavern to lift it and
suspend it in the helical fluid. After salt
dissolution and diffusion, the fresh wa-
ter becomes brine and is circulated out
of the cavern with suspended debris
through the annulus between tubing
and casing.

Physical effects

The rapid solution-mining tool
can generate four compound physical
effects: self-resonated cavitation jet ero-
sion, supersonic wave, helical flow, and
forced circulation.

* Self-resonated cavitation jet erosion. The
self-resonated cavitation jet has intense
pressure oscillation and better rock ero-
sion effectiveness than standard jets.® At

52
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atmospheric pressure, its rock erosion
rate measures two to four times higher
than conventional jets.” Fig. 3 shows
the effect of four powerful hydraulic
pulses on the wall at every circle. Each
self-resonating cavitation jet is a high-
frequency oscillating jet.

Repeated powerful pulsed impacts
produce microfractures on the wall and
sometimes the salt rock and interlayers
can be broken directly. The spreading
microfracture and penetration increase
the rate of salt dissolution.

The self-resonated cavitation jet also
has a high cavitation bubble inception
ability. The collapsing cavitation bubble
produces transient pressure 8.6-124
times higher than the jet impact for a
few microseconds and can also break
the rock directly.®

* Supersonic wave. The self-resonated
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cavitation jet can also produce high
frequency, high-radiation supersonic
waves, creating lower brine viscosity,
better flow ability, and a higher mass-
transfer rate.” The noise wave impact on
the salt rock surface also causes fatigue
fracture which can enhance the salt
dissolution rate. The energy from the
noise transferring to the salt surface can
also potentially create severe vibration
and accelerate salt diffusion.

* Helical flow. The action of the lateral
water jets rotating as four agitator arms
(Fig. 4) rotates the fluid in the cavern
as a helical flow with a vertical rotation
axis. The fluid velocity on the surface
of the salt rock increases and the flow
direction can be changed, enhanc-
ing the mass transfer of salt molecules
near the wall. The process also changes
the brine’s flow pattern in the cavern,
increasing the convective diffusion of
saturated brine.

The rotation jets and helical flow
also improve efficiency of debris clea-
nout and reduce settlement in the bot-
tom of the cavern. Debris broken from
the interlayers suspends and moves out
with the circulated fluid immediately,
and debris settled in the bottom is lift-
ed and suspended by the rotary impact
of the three downward directional jets,
moving out with the helical fluid.

* Forced circulation. The high-pressure
water jets force fresh water to the rock
surface quickly. This forced circula-
tion changes the horizontal and vertical
distribution of concentration of brine
and enhances the convective diffusion of
saturated brine near the wall, improving
the salt-dissolution rate dramatically.

Numerical simulation

A numerical simulation carried out
with a 3D cylinder model (5 m high by
2 m diameter) researched the helical
flow and efficiency of debris cleanout
on the basis of two-fluid Euler-Euler
model and RNG k — & model. Field
operations and hydraulic parameters
design led to 177.8 mm (ID) casing and
114.3 mm (OD) tubing being chosen as
the solution-mining pipes and 6 mm
being set as the optimal orifice diam-
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HIGH-PRESSURE JET MOTIONS

Outer tubing

Outlet

Inner tubing

eter for the self-resonated nozzles.

Fig. 5 presents the path lines of
high-pressure water jets and contour of
tangential velocity of circulated fluid
in the salt cavern. The rapid-solution-
mining tools easily create helical flow,
which could increase the salt-dissolu-
tion rate and cleanout efficiency of de-
bris. The maximum tangential velocity
(3 m/sec) occurs near the mining pipe
and decreases as the radial distance
increases.

Fig. 6 shows the contour of debris
volume fraction at different cleaning
times. The volume of debris settled at
the bottom decreases over time, instead
spreading all over the cavern as the lift
force overcomes gravity.

Flow rate strongly affects the ef-
ficiency of debris cleanout (Fig. 7), the
cleanout efficiency increasing as flow
rate increases and reaching 85% at 57.3
cum/hr after 10 min. The diameter of
debris and rotation speed of the jetter
also influence cleanout efficiency.

Fig. 8 shows sharp decreases in ef-

Oil & Gas Journal / Dec. 14, 2009

ficiency as debris
diameters in-
crease. Maximum

Fig. 4

and minimum
cleanout efficiency
occurs at 80 rpm
and 60 rpm, re-
spectively. In this
condition, debris
bigger than 0.7
mm becomes dif-
ficult to clean out
due to inadequate
i lift, nearly eclips-

Rotary jetter

i ) ing any differ-

ence in efficiency
caused by the jet-
- ter rotation speed.

P In this simulation

the jetter optimal
rotation speed
measures 80 rpm
and a maximum
efficiency of
79.2% occurs with
a diameter of 0.1
mm after 10 min
operation.

This simulation suggests that, when
constructing a pocket, the rapid-solu-
tion-mining tools with a self-resonated
cavitation jet can generate helical
flow, enhance the efficiency of debris
cleanout, and reduce settlements in the
bottom of a salt cavern.

Field test

The rapid-solution-mining tool
helped build a pocket at well J1, Jintan,
Jiangsu province. Salt thickness mea-
sured 241 m, while total depth from
the surface to the top and bottom of
the pocket measured 945 m and 1,186
m, respectively. Material analyses
showed the formation contained about
13.4% insoluble materials, consisting of
interlayers about 4.2 m thick. A 177.8
mm (7 in.) casing and 114.3 mm (4.5
in.) tubing served as the middle pipe
and central pipe, respectively. Well
C5, developed by the conventional
solution-mining method, served as a
control well. The chemical properties
of the produced brine, bed thickness,
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and total depth of the salt formation in
both C5 and J1 were identical.

Fig. 9 compares the salt production
rates from C5 and J1, showing a much
higher rate for J1. Fig. 10 compares
accumulated salt production for both
wells. Accumulated salt production
over the initial 11 days of C5 well was
376.0 tons, while J1 well produced
866.7 tons, a 130.5% greater rate,
demonstrating the greater capabilities
of the rapid solution-mining tool with
self-resonated cavitation jets.
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Statistics

Additional analysis of market trends is available
IMPORTS OF CRUDE AND PRODUCTS through 0GJ Online, 0il & Gas Journal's electronic

information source, at http://www.ogjonline.com.

— Districts 1-4 — — District 5 — Total US
11-27 11-20 11-27 11-20 11-27 11-20 *11-28 0
2008 2008 2008 2008 2008 2008 2007 OIL&GASJOURNAL
1,000 b/d
/ 04111112 research center
Total motor gasoline 1,035 873 65 55 1,100 928 884
Mo. gas. blending comp. 831 736 65 52 896 788 784
136 234 0 0 136 234 116
359 219 18 50 377 329 56 0GJ CRACK SPREAD
54 37 9 65 63 102 45
239 153 8 7 247 160 185 *12-4-09 *12-5-09 Change Change,
358 213 (22) 16 336 229 523 ——§/bbl ——— %
Total products........cccconeeereennenns 3,012 2,525 143 245 3,155 2,770 3113 SPOT PRICES
Product val 83.86 50.82 33.04 65.0
Total CrUde ... 753 7928 | 867 102 | 8401 8950 9504 Bontorude. e a9 63 806
Crack d 6.23 7.83 -1.59  -203
TOtal IMPOFES v 10,546 10453 | 1010 1267 | 1155 11,720 12,617 ECESPIEE
= FUTURES MARKET PRICES
Revised. i o One month
Source: US Energy Information Administration Product value 84.72 51.54 33.18 64.4
Data available in 0GJ Online Research Center. Light sweet
crude 76.84 45,50 31.34 68.9
Crack spread 7.89 6.04 1.84 30.5
Six month
P Eyoﬁuct value 91.31 60.61 30.70 50.6
— ight sweet
URVIN & GERTZ LNG NETBACKS—DEC. 4, 2008 it s 025 w6 2960 563
Liquefaction plant Crack spread 9.07 8.01 1.06 132
Receiving Algeria Malaysia Nigeria Austr. NW Shelf Qatar Trinidad
terminal $/MMbtu *Average for week ending.
Source: Oil & Gas Journal
Barcelona 6.71 4.52 5.87 441 511 579 Data available in 0GJ Online Research Center.
Everett 4.12 2.01 3.75 2.09 2.56 4.4
Isle of Grain 371 1.61 3.08 1.51 2.16 3N
Lake Charles 223 0.34 2.01 0.50 0.73 2.85
Sodegaura 5.18 1.55 543 1.24 6.42 448
Zeebrugge 6.19 398 5.54 3.87 4.60 5.60
Definitions, see 0GJ Apr. 9, 2007, p. 57.
Source: Purvin & Gertz Inc.
Data available in 0GJ Online Research Center.
CRUDE AND PRODUCT STOCKS
—— Motor gasoline ——
Blending Jet fuel, Fuel oils Propane-
Crude oil Total comp.! kerosine Distillate Residual propylene
District 1,000 bbl
PADD 1 12,890 56,184 39,645 11,748 75,385 14,182 4,691
PADD 2 84,680 50,262 24,461 7472 29,028 1,131 24,325
PADD 3 171,465 71,298 41,186 13,023 46,298 19,139 30,693
PADD 4 16,017 6,613 2,341 596 3,300 187 12,272
PADD 5 54,847 29,724 25,710 8,981 11,687 3417 —
Nov. 27, 2009 ... 339,899 214,081 133,343 41,820 165,698 38,056 61,981
Nov. 20 2009. 337,808 210,085 130,319 42,388 166,868 36,929 63,647
Nov. 28, 2009* .. 320,372 198,942 105,529 38,567 124,973 37,156 60,329
"Includes PADD 5. ?Revised.
Source: US Energy Information Administration
Data available in 0GJ Online Research Center.
REFINERY REFINERY OUTPUT
OPERATIONS Total
Gross Crude oil motor Jet fuel, Fuel oils Propane-
inputs inputs gasoline kerosine Distillate Residual propylene
District 1,000 b/d — 1,000 b/d
1,063 1,064 2,306 52 313 101 44
3,064 3,053 2,27 214 907 46 225
7,015 6,858 2,651 621 2,088 427 671
539 542 302 36 175 6 156
2,396 2,327 1,495 411 a1 145 -
Nov. 27, 2009 14,077 13,844 9,025 1,334 3,904 725 996
Nov. 20, 2009. 14,182 13,971 9,184 1,316 3979 655 1,032
Nov. 28, 2008* 14,852 14,580 8,716 1411 4,314 552 1,046
17,672 Operable capacity 79.7% utilization rate
'Includes PADD 5. ZRevised.
Source: US Energy Information Administration
Data available in 0GJ Online Research Center.
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Statistics

0GJ GASOLINE PRICES BAKER HUGHES RIG COUNT 0GJ PRODUCTION REPORT
Price Pump Pump 12-4-09 12-5-08 12-4-09 12-5-08
extax  price* price 1,000 b/d ——
12-2-09 12-2-09 12-3-08 Alabama... 4 4 "
¢/gal Alaska... 7 12 (Crude oil and lease condensate)
Arkansa 40 54 762 7%%
(Approx. prices for self-service unleaded gasoline) California.. 25 40 640 650
1 d 192.9 24 40 7 67
2176 2595 1836 1 0 9 !
217.6 259.5 188.1 37 113 %6 25
207.8 271.0 187.8 0 1 m 110
2231 276.0 191.9 0 1 1428 1091
218.6 2515 192.8 8 2 d
2078 2710 198.2 19 11 o 8
211.8 2495 187.8 12 10 87 85
Philadelphia.. 216.3 267.0 197.2 Louisiana.. 176 185 New Mexi 169 18
Pittsburgh. 214.8 265.5 202.1 N. Land... 116 95 NBWh DG’L'CO-- 70 313
Wash., DC 2271 269.0 207.0 S. Inland waters.. 15 18 Ol?lrth kit P e
PAD | avg 217.1 263.3 193.6 S.Land...... 1 21 ghoaty 1.400 1310
Offshore 34 51 : T8 gy
Chicago 2312 286.3 189.6 Maryland .. 0 0 182 146
Cleveland.. 2269 2733 172.8 Michigan .. 0 0 67 7
Des Moines... 208.9 2493 1783 Mississippi 6 19
Detroit ..... 224.7 276.3 182.8 Montana... 8 8 5,435 5,034
Indianapolis.. 2212 2713 179.6 Nebraska... 0 0 1 f Ravi
Kansas Cit 2006 2363 1659 New Mexico. 47 71 UECIITIEI AL
Louisville . 2194 2603 1749 New York..... 3 3 Source: Oil & Gas Journal.
Memphis . 2015 2413 170.7 North Dakota 60 86 Data available in 0GJ Online Research Center.
Milwaukee ... 215.0 266.3 174.9 Ohio.......... 8 12
Minn.-St. Paul .. 2147 260.3 173.6 Oklahoma . 87 175 US CRUDE PRICES
Oklahoma City .. 187.9 223.3 166.5 Pennsylvania 61 27 12-4-09
Omaha.. 2006 2463 167.8 South Dakota 0 1 $/bbl*
199.6 2353 177.9 Texas ... 451 852 5
1849 2203 168.4 Offshore . 2 7 /S*'as';a['\‘f%”.h S'USPE 27 ?‘5‘%
194.9 238.3 172.0 Inland wa 0 0 C°|U.]E e Wseet ------ i a
208.8 252.3 174.1 Dist. 1..... 24 24 ] unset 13°.. e
Dist. 2. 13 3 V\(}St g P
Albuquerque 2123 2495 186.0 Dist. 3. 34 63 r Vft”{““g éNeet-t»-- e
Birmingham...... 214.8 254.1 177.9 Dist. 4. 30 87 V\?S t%’@s é"’ee S e
Dallas-Fort Worth. 208.1 2465 171.9 Dist. 5. 67 157 West Texas | Ot“f i e
Houston ... 210.1 2485 167.7 Dist. 6. 51 126 Ok?sh eanS 0 eftme e 5900
Little Rock. 2033 2435 181.7 Dist. 7B 14 27 Toran oot e 6500
New Orleans 216.2 2546 186.1 Dist. 7C 38 61 Michiaan Sour - oSt o2.00
San Antonio.. 2127 2511 186.9 Dist. 8.... 84 18 Karses Commm 150
D L. 2l 2l T2kl 8:3 SA - ;3 ig North Dakota SWEBE ... 63.75
Cheyenne.. 2219 254.3 172.5 Dist. 10 4 70 *Current major refiner's posted prices except North Slope lags
Denver...... 219.0 259.4 1911 Utah...... 17 39 2 months. 40° gravity crude unless differing gravity is shown.
Salt Lake City 211.0 2539 176.5 West Virginia 22 30 Source: Oil & Gas Journal.
PAD IVavg... 2173 2559 180.0 \(/)\{Kg?;[}ﬂ'i" N BRI 40 9 Data available in 0GJ Online Research Center.
Los Angeles.. 2321 297.9 209.8 VAB o [ 8 17
Phoenix. 205 2579 1998 — WORLD CRUDE PRICES
Portland 2375 2809 2148 e 2 LA e
San Diego. 2331 2989 2198 - — —— $/bbI' 11-27-09
San Francisco 239.1 304.9 215.1 1,505 2,256 - " 5
2390 2949 2098 383 13 g”'te.d E'Nfdgg‘;Bfem 38°. ;gg
2336 289.2 2115 748 1,428 SUSS'.""'. [l 612 . .
37 63 audi Light 34°.. 75.91
215.5 260.3 185.9 1,082 1,886 Dubai Fateh 32° 71.54
%gg gggg %} ;g 2 = d . Algeria Saharan 44°.. 7717
- - : Rotary rigs from spudding in to total depth. Nigeria-Bonny Light 37° 78.33
1853 2308 — Definitions, see 0GJ Sept. 18, 2006, p. 42. Indonesia-Minas 34°. 8035
2008 to date.... 291.6 335.8 — Venezuela-Tia Juana 74.78
) Source: Baker Hughes Inc. Mexico-Isthmus 33°.. 74.67
Includes state and federal motor fuel taxes and state - b -
sales tax. Local governments may impose additional taxes. Data available in 0GJ Online Research Center. OPEC basket 76.75
Smtirce: D'|” ET Gas OJéerga:: . - S Total OPEC? 76.43
ata available in nline Research Center. Total non-OPECZ 74.87
MITH RIG COUNT Total world? 75.75
H 3
R 12-4-09 12-5-08 US imports 73.34
EHNED PHUDUCT PH":ES Proposed depth, Rig Percent Rig Percent 'Estimated contract prices. ?Average price (FOB) weighted
ft count footage* count footage* by estimated export volume. *Average price (FOB) weighted
11-27-09 11-27-09 by estimated import volume.
¢/gal ¢/gal ) 50?%388 g; 7;% gg 6;% Source: DOE Weekly Petroleum Status Report.
ST T T s 5.001-7.500 128 281 124 250 Data available in 0GJ Online Research Center.
Mot i Vi T 2 7,501-10,000 229 8.2 226 6.6 US :
otor gasoline eating oil No. 10,001-12,500 251 12.3 241 12.8
(Conventional-regular) New York Harbor....... 193.45 12,501-15,000 160 25 159 31 NATURAL GAS STURAGE
New York Harbor 19435  Gulf Coast ................ 194.54 15,001-17,500 152 = 152 — 11-27-09 11-20-09 11-27-08 Change,
EquACoaslt ....... . 17,501-20,000 62 — 59 = bef %
SN ees i 20,001-over 32 — 30 —  Producing region 1,219 1,211 963 26.6
Amsterdam-Rotterdam- Singapore.... 197.38 19 region ... y i i
Antwerp (ARA..... 194.75 B e e T I
Singapore................ 192.55 Residual fuel oil INLAND 17 29 greg _ 9% _ 400 25
Motor gasoline New York Harbor....... 176.67 LAND 1112 1853 Total US .....cvrrrrrrnirrnn 3835 3,367 14.0
(Reformulated-regular) Gulf Coast........ . 17412 OFFSHORE 35 52 Changs,
New York Harbor....... 191.85  Los Angeles. .. 190.34 Sept. 09 Sept. 08 %
Gulf Coast........ . J - .. 17567 *Rigs employed under footage contracts. T ATTUS e uu—— 3,643 3,163 15.2
Los Angeles Singapore... 17691 Definitions, see 0GJ Sept. 18, 2006, p. 42.
; ) ‘Workin% gas. ’Atend of period. =~
Source: DOE Weekly Petroleum Status Report. Source: Smith International Inc. Source: Energy Information Administration
Data available in 0GJ Online Research Center. Data available in 0GJ Online Research Center. Data available in 0GJ Online Research Center.
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WORLDWIDE CRUDE OIL AND GAS PRODUCTION

9 month average Change vs.
Sept. Aug. — production — —— previous year — Sept. Aug. Cum.
2009 2009 2009 2008 Volume % 2009 2009 2009
Crude, 1,000 b/d Gas, bef
Argentina.. 610 529 606 604 1 02 120.0 119.7 1,076.90
Bolivia... 40 40 40 40 = 06 40.0 40.0 365.00
Brazil. 1,993 1,960 1,936 1,807 129 72 31.0 29.0 263.00
Canada. 2,485 2,524 2,544 2,578 -34 -1.3 389.2 401.6 3,834.30
Colombia .. 680 669 653 575 78 135 35.0 30.0 275.00
Ecuador. 460 460 474 500 26 =5l 20 2.0 18.00
Mexico.. 2,599 2,542 2,608 2,822 214 7.6 210.7 2208 1,921.38
Peru .. 112 109 105 73 32 433 1.3 11.4 90.00
Trinidad..... 101 106 108 113 -5 —4.4 107.3 120.8 1,022.33
United States 5,327 5,286 5,250 4,961 289 58 1,776.0 1,871.0 16,471.00
Venezuela'.... 2,240 2,210 2,150 2,359 —209 -89 70.0 72.0 620.00
Other Latin America.. 83 84 83 83 — — 5.4 5.5 49.16
Western Hemisphere .. 16,730 16,519 16,557 16,516 M 0.2 2,798.0 2,923.7 26,006.07
18 19 19 17 2 8.9 38 44 40.06
256 271 267 289 21 —7.4 23.9 22.0 200.69
18 18 18 20 = -8.3 24 2.5 23.90
54 54 56 61 —4 7.1 39.8 39.2 382.63
78 80 81 101 -20 =197 18.0 21.0 196.50
24 23 26 35 -9 —25.9 150.0 130.0 1,840.00
1,923 1,970 2,061 2,151 -90 —4.2 255.1 262.6 2,701.84
47 48 45 41 4 9.7 = = =
United Kingdom. 1,126 984 1,339 1,409 70 5.0 137.4 121.4 1,647.94
Other Western Europe .. 4 5 3 4 =1 -14.0 0.1 0.2 8.85
W n Europe 3,547 3,472 3,916 4127 -212 -5.1 630.5 603.3 7,042.41
Azerbaijan .... 1,030 1,050 1,033 933 101 10.8 45.0 40.0 330.00
Croatia...... 3 4 4 15 —1 —7.4 43 46 4555
Hungary..... 14 14 14 15 -1 —4.6 6.7 72 63.66
Kazakhstan 1,400 1,350 1,287 1,189 98 8.2 100.0 100.0 900.00
Romania.... 90 90 90 93 = -3.6 18.0 19.0 166.00
Russia... 10,100 9,940 9,856 9,747 109 1.1 1,400.0 1,350.0 13,150.00
Other FSU. 400 450 444 400 44 1.1 350.0 300.0 2,900.00
Other Eastern Europe..... 42 40 43 48 -5 -10.3 176 17.8 169.64
Eastern Europe and FSU........ 13,090 12,947 12,781 12,440 342 2.1 1,941.7 1,838.6 17,724.85
Algeria’ 1,220 1,220 1,239 1,379 -140 -10.2 240.0 2450 2,215.00
Angola'. 1,870 1,800 1,760 1,905 -145 1.6 6.0 6.0 46.00
Cameroon. 72 72 74 85 =17 =187 — — ==
Congo (former Zaire) . 25 25 25 25 — — — — —
Congo (Brazzaville) 240 240 240 240 — — — — —
Egypt..... 630 630 642 672 -30 —4.5 115.0 120.0 1,090.00
Equatori 320 320 320 320 — = 0.1 0.1 0.54
Gabon... 240 240 226 233 -8 =33 0.3 0.3 2.73
Libya'.... 1,550 1,550 1,554 1,726 =17 -99 37.0 38.0 334.00
Nigeria' 1,850 1,740 1,779 1,953 174 -89 90.0 90.0 781.00
Sudan ... 500 500 500 487 13 2.7 — — =
Tunisia.. 78 78 83 84 —2 1.9 8.4 8.6 73.29
Other Africa.. 21 221 21 yzal — = 8.6 9.1 79.00
(T T, 8,816 8,637 8,663 9,332 —669 -1.2 505.4 5171 4,621.56
Bahrain 30 30 29 29 — 0.1 28.0 30.0 234.82
Iran’.. 3,700 3,800 3,748 3,932 -184 4.7 275.0 290.0 2,570.00
Irag’".. 2,500 2,480 2,391 2,442 -51 2.1 22.0 22.0 181.00
Kuwait' 2,230 2,240 2,273 2,609 —-336 =129 34.0 36.0 326.00
Oman 790 850 803 720 83 11.6 50.0 55.0 501.00
Qatar' ... 760 760 764 857 -92 -10.8 215.0 220.0 1,987.00
Saudi Arabia’ 8,190 8,200 8,176 9,292 =1,117 -12.0 215.0 220.0 1,933.00
Syria s 360 360 372 387 =14 -3.7 17.0 18.0 157.00
United Arab Emirates 2,270 2,270 2,269 2,638 —-369 -14.0 130.0 135.0 1,175.00
Yemen.........c.......... 260 260 273 309 -36 =117 = = =
Other Middle East. . — — — — — 55 10.1 12.0 83.22
Middle East.. 21,090 21,250 21,099 23,215 -2,116 -91 996.1 1,038.0 9,148.05
454 481 466 448 18 4.1 109.2 138.1 1,110.08
145 142 148 160 -1 7.0 350 35.0 311.36
3,837 3,854 3,751 3,799 —48 =13 243.1 2512 2,207.09
665 666 658 673 -14 2.1 116.4 120.3 906.25
860 850 856 861 -5 —0.6 195.0 200.0 1,795.00
14 14 16 17 -1 =71 8.8 9.1 90.03
730 720 733 762 29 -3.8 135.0 140.0 1,235.00
61 60 49 58 =3 &2 13.0 13.0 110.90
63 63 64 67 -3 —4.6 118.0 124.6 1,100.12
35 35 37 42 -4 -10.7 09 1.0 8.60
Thailand.... 221 239 240 228 12 54 37.0 37.0 306.34
Vietnam.... 325 310 294 278 16 57 20.0 20.0 180.00
Other Asia—Pacific. 96 48 49 42 6 147 91.5 94.5 836.50
1,505 1,482 1,361 7433 -13 -1.0 11229 1,183.8 10,197.27
70,778 70,307 70,376 73,062 —2,686 -3.7 7,994.5 8,104.6 74,740.21
28,840 28,730 28,578 32,452 3,875 —111.9 1,336.0 1,376.0 14,286.00
North Sea. 3,326 3,245 3,688 3,867 -180 4.7 461.3 4449 5,100.87
TOPEC member. *Kuwait and Saudi Arabia production each include half of Neutral Zone. Totals may not add due to rounding.
Source: Oil & Gas Journal. Data available in 0GJ Online Research Center.
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Your marketplace for the oil and gas industry
DEADLINE for CLASSIFIED ADVERTISING is 10 A.M. Tuesday preceding date e UNDISPLAYED CLASSIFIED: $4.00 per word per issue. 10% discount for three or
of publication. Address advertising inquiries to CLASSIFIED SALES, 1-800- more CONSECUTIVE issues. $80.00 minimum charge per insertion. Charge for
331-4463 ext. 6301, 918-832-9301, fax 918-832-9201, blind box service is $56.00 No agency commission, no 2% cash discount.
email: glendah@pennwell.com. Centered/Bold heading, $9.00 extra.
e COMPANY LOGO: Available with undisplayed ad for $83.00. Logo will be centered
above copy with a maximum height of 3/8 inch.
e NO SPECIAL POSITION AVAILABLE IN CLASSIFIED SECTION.
o PAYMENT MUST ACCOMPANY ORDER FOR CLASSIFIED AD.

o DISPLAY CLASSIFIED: $390 per column inch, one issue. 10% discount three or
more CONSECUTIVE issues. No extra charge for blind box in care.
Subject to agency commission. No 2% cash discount.

EMPLOYMENT EQUIPMENT FOR SALE CONSULTANT
SURPLUS GAS PROCESSING/REFINING
SIMULATION ENGINEER EQUIPMENT Brazil: EXPETRO can be your guide into
Chevron seeks Simulation Engineer in Houston, TX. this new investment frontier.
MS in Chemical Engineering + 2 yrs exp in the job or NGL/LPG PLANTS: 10 - 600 MMCFD

as a Process Eng or Environ. Coordinator. Reqd Effective strategic analysis, quality technical services,

skills: Hysys, Proll, Aspen Plus, Aspen Dynamics & :r}fgf;;f:];;s 61(:)' 5102(:)002:;4 compelling economic/regulatory advice, and realistic
Hysys Dynamics, Engineer's Aide, HTRI, API : - approach regarding Brazilian business environment-120
Databook, KG Tower, Dynamic Sim Model FRACTIONATION: 1000 - 15,000 BPD

specialists upstream, downstream gas and biofuels.
Email: contato@expetro.com.br
Web: www.expetro.com.br-Rio de Janeiro, Brazil

development based on PFD and P&ID & controller
tuning & dynamic model acceptance testing. Mail
resume: Chevron, 1500 Louisiana St., Houston, TX
77002 attn Y. Vasquez Ref job 140.

MINERAL INTERESTS

Thirteen undivided mineral interests from
6/864th to 1/2 in Texas, Oklahoma and Kansas.
Contact private owner for details: Larry W. Skeet
4151 Cloud Road, Lane, Kansas 66042,
skeeter12(@msn.com, (H)785-869-3465, (C)785-

229-5060, (W)785-229-8020 Ext 2196.
OIL/GAS INTERESTS
4 and 7 MMSCEFD, 1000, NATCO

Pa. Oil / Gas interests and rights for sale / lease in 8 MMSCEFD, DARENCO, 1-3 MMSCFD PROCESS
Tioga and Potter County, PA. Please visit my geology EQPT.
log — map rooms near Williamsport, Pa. Paul Cizek, OTHERS AVAILABLE
5 Center Street, Watsontown, PA 17777. Fax/Phone
J.T. PLANTS

570-538-1818.
0.5 - 30 MMSCFD

BUSINESS OPPORTUNITIES DEHYDRATORS 8" =36

HELIUM RECOVERY: 75 & 80 MMCFD
NITROGEN REJECTION: 25 — 80 MMCFD
ALSO OTHER REFINING UNITS
We offer engineered surplus equipment solutions.

Bexar Energy Holdings, Inc.
Phone 210 342-7106
Fax 210 223-0018
www.bexarenergy.com
Email: info@bexarenergy.co

REFRIGERATION PLANTS
5and 12 MMSCFD, 1100, T. H. RUSSELL

Hiring?
Selling

Equipment?
Need

5 GPM AMINE
UTAH & WYOMING PROJECT
OVERTHRUST BELT
>90,000 CONTIGUOUS ACRES, 80% FEE

5,000 - 30,000 GALLON LPG TANKS
318-425-2533, 318-458-1874
regardres@aol.com

Equipment?

Extensive Pipeline infrastructure

DEEP TARGETS; Twin Creek, Nugget,

Big Horn, & Mission Canyon.

RESERVE POTENTIAL - 703 MMBO, 7 TCE

75% to 87.5% OPERATING WI AVAILABLE,
TERMS NEGOTIABLE.

SHALLOW TARGETS; Bear River & Frontier Coal
200 to 600 feet of Carbonaceous Shale w/116 scf
RESERVE POTENTIAL - 3.5 to 7 TCE

50% WI AVAILABLE, TERMS AND OPERATIONS
NEGOTIABLE.

CONTACT; Harrison Schumacher; 818-225-5000,
Paul Mysyk; 440-954-5022.

FOR SALE / RENT

5.2 MW MOBILE GEN SETS
CALL: 800-704-2002

. Opportunity?

SOLAR
TAURUS 60

New Business

_ Contact: Glenda Harp
* GAS - LOW NOx (OIL)

* 60 Hz - 13.8KV or 50 Hz - 11KV

* LOW HOUR - SOLAR SERVICED

DIESELS * TURBINES * BOILERS

24/7 EMERGENCY SERVICE
IMMEDIATE DELIVERY

www.wabashpower.com | info@wabashpower.com

+1-918-832-9301 or

Want to purchase minerals and other oil/gas
interests. Send details to: PO.Box 13557,
Denver, CO 80201.

REAL ESTATE

Carroll Real Estate Co
Wanted ... ranch / recreational listings
Texas, Oklahoma, New Mexico
903-868-3154

1-800-331-4463, ext. 6301

Phone: 847-541-5600 Fax: 847-541-1279

wabash::....

Fax: +1-918-831-9776

444 Carpenter Avenue, Wheeling, IL 60090
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PemlEnergy,., ‘ _ OIL&GASJOURNAL

-~ & T I *___

Comprehensive Energy Industry Directories
Electronic Directories that Always Remain Current

T

Energy industry Directories that provide valuable company location and contact information for thousands of
companies in the worldwide and US energy industry. The most comprehensive and current directories now
available for the energy industry. An annual subscription provides the user with frequent updates so that the
directories always remain current.

These are electronic directories that reside on your PC desktop for easy access and use (sorry no Macs).
The directory information is searchable and printable, and there are links available to company web sites.
The directories use unique software that enable the information to be displayed much like a print directory.
Contact information at your fingerprints, but not exportable to spreadsheet or database.

For most companies the

ELECTRONIC DIGITAL DIRECTORIES INCLUDE:
Company locations, phone and fax,
Key personnel with phone and email
Company operating & finance descriptions
Company Links to websites

Operating Companies

Engineers, Contractors & Service Co’s
Equipment Manufacturers & Suppliers
Trade Associations & Regulatory Agencies

United States & Canada E&P

Texas E&P

Houston & Gulf Coast E&P

Mid Continent & Eastern US E&P

Rocky Mountain & Western US E&P
Offshore E&P

International E&P (outside North America)

Gas Utility Industry — Worldwide

Electric Utility Industry - Worldwide

Pipeline Industry - Worldwide

Refining & Gas Processing Industry - Worldwide
Petrochemical Industry - Worldwide

Liquid Terminals Industry - Worldwide

Drilling & Well Servicing Industry - Worldwide

Directory Numbers (latest counts)

OIL&GAS
JOURNAL

Directory Listings  HQ Offices Personnel Emails Phone Fax Website
Pipeline 22,584 7,955 67,162 52,951 46,409 21,868 6,328
Refining & Gas Processing 20,873 8,726 58,369 45,344 39,455 20,031 6,462
Petrochemical 18,882 8,264 50,755 38,598 35,863 19,268 5,911
Liquid Terminals 8,457 2,983 28,325 22,693 19,142 8,933 2,637
Gas Utility 13,768 6,645 47,288 37,118 31,035 15,903 4,873
Electric Utility 27,586 13,117 81,906 62,193 49,642 25,432 9,160
Drilling & Well Servicing 15,275 6,745 37,279 28,303 23,639 12,974 3,691
Offshore E&P 9,197 3,842 30,382 25,032 16,240 8,518 3,313
International E&P 10,796 4,647 25,495 16,684 16,869 7,459 2,818
United States & Canada E&P 38,595 23,500 81,713 51,098 54,145 27,242 6,758
Texas E&P 11,760 7,820 31,857 22,614 19,578 9,921 3,101
Houston & Gulf Coast E&P 10,403 6,307 32,722 24,387 18,347 9,409 3,626
Mid Continent & Eastern US E&P 12,370 8,407 29,854 18,954 20,142 8,900 2,576
Rocky MTN & Western US E&P 9,539 6,256 21,603 13,119 13,860 6,710 1,647
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A TRUSTED RESOURCE
FOR ACCOUNTING PROS

Two of the most respected experts NEW EDITION!

in the field of oil and gas accounting,
Charlotte Wright and Rebecca Gallun,
have combined their expertise again to

update this excellent training manual FUNDAMENTALS or

and professional reference. Ol L GAS

Like its best-selling predecessor, the ACCOU NTI N G

new 5th Edition of Fundamentals of
Oil & Gas Accounting is packed with
examples, diagrams, and appendices,
and its scope is unmatched.

Inside you’ll find new and updated
material covering

+ Current issues facing oil and gas
producers operating in the U.S
and internationally

- Asset retirement obligations and =
- l‘!g %
"

o

asset impairment |

- Project analysis and investment

decision-making
Chariotte J. Wright S Rebecca &, Gallun

- Asset exchanges and fair value

reporting requirements
784 Pages/Hardcover/August 2008

ISBN 978-1-59370-137-6
$89.00 US

+ Oil and gas pricing and marketing
arrangements

+ Examples and homework problems

BUY YOUR COPY TODAY!

www.PennWellBooks.com PennWell® 1.800.752.9764
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From the Subscribers Only area of

Responses reveal
more than e-mails
in ‘Climategate’

In the controversy known as “Climat-
egate,” responses by chagrined climate
activists reveal even more than embarrass-
ing e-mails.

“There is no alternative theory that
the minority is proposing,” declared Rep.
Ed Markey (D-Mass.), at a hearing of the
House Select Committee on Energy Inde-
pendence and Global Warming. “The de-
niers have decided to use a small number

h e Editor ' s

erspective
by Bob Tippee, Editor

of e-mails as a way to cast doubt.”

False. There is indeed an alternative
theory. It is that natural forces contribute
far more than human emissions of green-
house gases do to global warming.

But that theory, like any refinement that
doesn’t support imposition of martial law
on energy markets, has been systemati-
cally derided as unserious science.

Now, however, e-mails leaked or stolen
from the University of East Anglia in
the UK show scientists important to the
urgent-response agenda distorting data
and gaming academic journals to margin-
alize opponents.

The e-mails uphold suspicions that the
campaign to engineer climate feeds more
off propaganda than science, that it de-
pends on the immunization of a question-
able theory against question.

With shameful help from the popular
media, activists have successfully de-
picted questioners as corrupt loons. After
East Anglia, the ploy won't work.

So overextended politicians like Markey
resort to falsehood as their exertions to
suppress debate become desperate.

Equally appalling is the statement of
Nicholas Stern, a professor at the London
School of Economics and Political Science
who, while working in the UK govern-
ment, led a 2006 study that said benefits
of strong warming precautions outweigh
costs.

“People have the right to speak up,”
Stern said after the East Anglia dust-up,
according to the Telegraph newspaper
of London. “But if they are muddled and
confused then they do not have the right
to be described as anything other than
muddled and confused on the basis of the
arguments they set out and what is wrong
with them.”

Stern’s argument by characterization is
typical, and his assertion is false. The case
against precipitous response to warming
is as clear and unconfused as any on the
other side.

That it hasn’t received a fair hearing is
the biggest part of the scandal.

(Online Dec. 4, 2009; author’s e-mail:
bobt@ogjonline.com)
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Journal by Sam Fletcher, Senior Writer

Gas oil market out to sea

Barring an extremely cold winter and stronger-than-expected economic recov-
ery, the phenomenon of gas oil inventories stored at sea in transport vessels will
continue next year, said analysts at Deutsche Bank AG.

Best estimates indicate nearly 100 million bbl of gas oil are now in floating stor-
age around the globe, much of it off Europe. However, weather forecasters expect
above-normal temperatures in northern Europe through much of December.

“While floating gas oil has been symptomatic of the global downturn, it's now
become a fundamental overhang on the market as industry participants struggle
to make sense of this phenomenon in oil supply-demand balances,” Deutsche
Bank analysts reported Dec. 4. “This will continue to weigh on the gas oil complex
and margins next year at a time when refiners, particularly in the US and Europe,
are struggling to cope with the rapid increase in new refinery capacity in China
and India.”

Because there is no official reporting system, it’s difficult to say how much
gas oil is stored in vessels at sea. The International Energy Agency estimated
60 million bbl of oil and 80 million bbl of distillates were in floating storage at
the end of October. The Organization of Petroleum Exporting Countries put the
numbers at 40 million bbl of crude and 90 million bbl of distillates. ICAP Shipping
International Ltd. projected 90 million bbl of distillates in floating storage by the
end of November. That is expected to grow to 97 million bbl in December—a five-
fold increase in floating distillate stocks within 9 months. Olivier Jakob at Petro-
matrix, Zug, Switzerland, earlier said, “If the current rate of increase in distillate
floating stocks continues, we would have at the end of March 2010 more distillate
stocks on water than we had in March 2008 in the total onshore US (OGJ Online,
Nov. 30, 2009).”

Based on their reading of industry surveys and media reports, Deutsche Bank
analysts estimate global gas oil inventories on the water has grown to 100 million
bbl, up from estimates of 24 million bbl as of last April.

Converging factors

The highly unusual buildup of seaborne inventories of gas oil (diesel and heat-
ing oil) began early this year as the result of a combination of factors. Deutsche
Bank analysts said, “Shipping rates were crushed due to the recessionary impact
on oil flows and that coincided with the completion of a significant number of
new vessels that were added to the global fleet. The recessionary impact on
diesel demand was global, but more pronounced in the US and Europe, and
also resulted in a persistent and deep contango...as wide as $3.15/bbl in June
this year, on a monthly average basis.” With onshore inventories already near
capacity, it became economic for the first time to store gas oil on vessels for an
extended period.

Some portion of floating gas oil, albeit not the dominant share, is stored on very
large crude carriers, each of which can hold up to 2 million bbl, Deutsche Bank re-
ported. “The use of VLCCs to transport clean products such as gasoline or gas oil
is hardly if ever done given contamination issues. Transporting gas oil in a vessel
that had been carrying crude oil likely will result in gas oil product that is off-spec-
ification and unmarketable,” analysts said. “The VLCCs being used to store gas oil
are brand new to the fleet; hence their holds have not been coated with crude so
they can carry clean products without resulting in off-spec product.”

Meanwhile, refinery runs have remained low so far this year, down 540,000 b/d
on average from a year ago. Deutsche Bank analysts reported gas oil production is
sharply lower at an average 300,000 b/d. They estimated 4% of US refinery capac-
ity was idled this year because of unprofitable margins. In Europe, at least 8% of
capacity was idled “either permanently or for an extended period of time due to
poor margins,” they said.

Bank analysts foresee three possible scenarios for heating oil:

e An average winter would result in lowering heating oil demand by 8.6% for
October 2009 through March 2010. “This is exaggerated due to a very cold win-
ter...that boosted demand by 14% October 2008 to March 2009,” they said.

e |f this winter proves to be the coldest in 5 years, analysts said, heating oil de-
mand would climb 120,000 b/d above the baseline but still down 3.7% for the year.

e The warmest winter in 5 years would slash demand 170,000 b/d below the
baseline, down 15% on a year-on-year basis.

(Online Dec. 7, 2009; author’s e-mail: samf@ogjonline.com)

Oil & Gas Journal / Dec. 14, 2009



http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=P64E1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

(())“l_ng(l(lilAAlS_ Previous Page | Contents | Zoom In| Zoom Out | Front Cover | Search Issue | l.\le*t Page qMags

o], SN =

b
s

— '-"-!mur“ _...--"'""

OIL & GAS JOURNAL SURVEYS

Worldwide Refinery Survey — All refineries worldwide with detailed information.
O“_ &GAS ]OURNAI_ £1080  Current E1181C  Historical 1986 to current
resedrc h Cen'l'er Worldwide Refinery Survey and Complexity Analysis — Updated each January.
E1271  Refining Survey Plus Complexity Index

International Refining Catalyst Compilation — Refining catalysts with information

on vendor, characteristics, application, catalyst form, active agents, etc.
OG] Su rvqy S CATALYST  Current

0GJ guide to Export Crudes-Crude Oil Assays — Over 190 assays.
CRDASSAY  Current

in Excel!
Z n xce e Worldwide Oil Field Production Survey — Field name, field type, discovery date, and depth.

£1077  Current E1077C  Historical, 1980 to current

Your Industry Analysis Made Cost Enhanced Oil Recovery Survey — Covers active, planned and terminated projects
. . . worldwide. Updated biennially in March.
Effective and Efficient £1048  Current E1148C  Historical, 1986 to current
Put the 0il & Gas Journal staff to work for you! Worldwide Gas Processing Survey — Gas processing plants worldwide with details.
Employ our Surveys with accepted standards E1209  Current £1219C  Historical, 1985 to current
for measuring oil and gas industry activity, and International Ethylene Survey — Information on country, company, location, capacity, etc.
do it the easy way through Excel spreadsheets. E1309  Current E1309C  Historical, 1994 to current
0il & Gas Journal Surveys are available from LNG Worldwide — Facilities, Construction Projects, Statistics
the OGJ Online Research Center via email, on NGINFO
CD, or can be downloaded directly from the Worldwide Construction Projects — List of planned construction products updated
online store. For more information or to order in May and November each year.
online go to www.ogjresearch.com. Current Historical 1996—Current
Refinery £1340 £1340C
Pipeline E1342 £1342C
Petrochemical ~ F134 E1341C
FOR INFORMATION Gas Processing E1344 £1344C

E-mail:

orcinfo@pennwell.com U.S. Pipeline Study — There are 14 categories of operating and financial data on the

liquids pipeline worksheet and 13 on the natural gas pipeline worksheet.
Phone: F1040

1.918.831.9488 or 1.918.832.9267

Worldwide Survey of Line Pipe Mills — Detailed data on line pipe mills

TO ORDER throughout the world, process, capacity, dimensions, etc.
Web site: PIPEMILL
www.ogjresearch.com 0GJ 200/100 International Company Survey — Lists valuable financial and
Phone: operating data for the largest 200 publicly traded oil and gas companies.
1.800.752.9764 or 1.918.831.9421 F1345 Curent  FE1145C  Historical 1989 to current

0il Sands Projects — Planned Canadian projects in four Excel worksheets. Includes
mining, upgrading, in situ projects, and historical table with wells drilled back to 1985.

Numbers You Can OILSANDPR)
C oun t O n E ve ry Ti me ! PPlgggl;ngn Projects Worldwide — List of planned production mega-projects.

See website for prices

www.ogjresearch.com

]()OIIL_J&I({%AAIS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags



http://www.qmags.com/clickthrough.asp?url=www.ogjresearch.com&id=13943&adid=PCOVER 3A3
http://www.qmags.com/clickthrough.asp?url=www.ogjresearch.com&id=13943&adid=PCOVER 3A2
http://www.qmags.com/clickthrough.asp?url=www.ogjresearch.com&id=13943&adid=PCOVER 3A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

](())Ibglﬁ(lilﬁ?_ Previous Page | Contents | Zoom In| Zoom Out | Front Cover | Search Issue | Next Page ¢Mags

Plugging and Abandoning

Hurricane-Damaged Wells

Vented Inflatable System Eliminates Gas
Bubbles, Enables Successful Cement Plugs

Many hurricane-damaged wells in the Gulf of Mexico have to be
permanently plugged and abandoned. Operators have discovered
that many of these wells are bubbling, which creates challenges
when placing cement barriers in the wells.

Gas Bubbles Passing Through Microannuli

Inflatable packers such as Baker Qil Tools" Production Injection Packer
(PIP), deployed as a pressure sealing base on which a cement plug is
placed, is often a suitable fix for this problem. However, gas bubbles
sometimes find a way around the PIP and work their way through the
cement, creating microannuli even after the cement sets up. These
bubbles travel through microscopic pits or fissures in the old casing.
This was the challenge an operator faced in a High Island well with
26-in., 125 Ibf casing.

Vented PIP System

To solve this problem reliably and economically, Baker Hughes developed
the Vented PIP System, a new method of stopping the flow of bubbles.
The system consists of a PIP (with a ball on seat below it), a length of
vent tubing above it, and a mechanical disconnect on top of that.

Bubbles in Well Stopped Immediately

Once the system was set at depth, bubbles in the well stopped
immediately. Simultaneously, a substantial flow of gas was observed
through the work string at surface. The operator then ran a grout string
(small work string) beside the primary work string to a depth just above
the inflated element. Cement was then pumped through the grout string
on top of the PIP. A cement volume was pumped that equaled about
50 ft in the annulus between the 26-in. casing ID and the OD of the
2 7/8-in. tubing. While this cement cured, the vent tubing and work
string were kept open to vent the gas to surface. This prevented gas
buildup below the PIP and kept bubbles from affecting the cement job.
Once the cement had completely cured, a cast iron bridge plug was run
through the primary work string and set in the vent tubing above the
PIP. This resulted in a permanently plugged well.

www.bakerhughes.com/bakeroiltools

©2009 Baker Hughes Incorporated. All Rights Reserved. BOT-09-25597 09/09 HUGHES
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SPAIN, A GLOBAL LEADER
IN RENEWABLE ENERGY
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A New Power

In the last decade, Spain has emerged
as a world leader in renewable energy
production and technology
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S pain’s abundant natural resources
have long been celebrated — it is the
sunniest and also one of the windiest countries
in Europe. But it is only in recent years that the
technology and the regulatory framework have
been developed which have meant that these
resources can now be harnessed.

The results have been dramatic. For the
last five years, Spain has been installing on
average 2000MW per year of wind capacity
alone. Wind energy has now overtaken
hydroelectricity as a contributor to Spain’s
total energy, with installed wind power
capacity rising to 16,740MW at the end of
2008, from 2,198MW in 2000, and is
heading for a target of 20,155MW in 2010.

We are investing in a technology which is
still expensive....so that our companies can
be well positioned and competitive in the

international market.”

Pedro Marin Uribe, Spain’s Secretary of State for Energy

That makes Spain the fourth largest
producer of wind power worldwide, and the
second largest in Europe behind Germany:
one blustery morning in March 2009, wind
power generated over 11,000MW, covering
nearly 30% of Spains total electricity demand.

Meanwhile, in the solar power sector, in
2008 Spain was responsible for 45% of all new
photovoltaic capacity installed worldwide,
and the country now has more PV power
installed per capita than any other. In terms of
biofuels, the government has set a target of
biofuels supplying 3.4% and 5.83% of transport
fuels in 2009 and 2010 respectively, up from
0.32% in 2003.

Under Spain’s Renewable Energy Plan for
2005-2010, some 23.6 billion euros are being
invested in the sector, creating 95,000 net jobs
and avoiding 77 million tons of CO2 emissions,
with 30.3% of electricity consumption set to
come from renewables in 2010. Spain has also
signed up to the European Union’s binding

20% target for the share of renewables in total
energy consumption and a 10% share in
transport fuels in 2020.

“The Renewable Energy Plan set a
photovoltaic target of under 400MW for 2010,
and we are already at around 3,500MW, while
we had a 500MW target for solar thermal, and
with the requests that we are seeing we could
easily reach 1,000MW,” says Spains Secretary
of State for Energy, Pedro Marin Uribe. “We
are clearly going to meet our targets for 2010
in terms of electricity generation, and we will
probably beat them easily.”

Motivated partly by concerns over security
of supply, with over 80% of Spain’s energy
needs coming from imports, successive
Spanish governments have provided
generous premiums for renewable
energy generators, in the shape of
attractive feed-in tariffs and subsidies
for investments in the sector.

Antoni Castells, the Minister for
Finance, Economy and Energy in
Catalonia explains that “our energy policy is
very clear and we know that we are
facing a fundamentel change of
model, due to three main
reasons: firstly, because of the
need to reduce production of
CO2 emissions, secondly,
because of the dependence on
external energy, and thirdly the
dependence on and the price of
hydrocarbons. These three factors
are driving a change of model, which we
feel is absolutely necessary.”

The Spanish example has been one
of the great success stories in global
renewable energy policy. “Spain has
become one of the world leaders in renewable
energy development, particularly in wind and
solar power energy,” the International Energy
Agency said in its review of Spain in
September 2009. “The national government
and the autonomous regions see renewable

energy as bringing environmental and energy
security benefits, as well as enhancing local
employment and economic development.”

And not only has this policy resulted in a
securer, more diversified and cleaner energy
mix, but it has also spawned a group of world
leading companies in the sector, including
Iberdrola, the largest renewable energy
producer in the world, Acciona and turbine
manufacturer Gamesa, and solar and biofuels
leader Abengoa. According to Spanish wind
power association, AEE, Spanish companies
have now installed over 8000MW of wind
power worldwide.

“I think that first of all the fact that in Spain
regulations have been stable, and returns have
been predictable and sufficient, has led to the
right conditions needed for the sector to
develop,” says Xabier Viteri, CEO of Iberdrola
Renovables, the renewable energy arm of
Iberdrola. “Spain also has the renewable
resources available, and it has invested in
improving infrastructure, particularly in

electricity, which has enabled the sector
to grow. Companies such as ours
are now a source of job
creation and of innovation,
i ~ and I think that Spain can
"~ be a good example for

- ~ other countries.”
“Other countries have
chosen different policies,
such as waiting for renewable
energy to be cheaper, before
incorporating it in their energy
system,” Pedro Marin Uribe
explains. “But we have chosen to
invest in technology. I think that
this is one of the only times in the
history of Spain that we have made such a
strong commitment to a new technology. We
are investing in a technology which is still
expensive....so that our companies can be
well positioned and competitive in the
international market.”
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Spanish energy policy has also transformed
the landscapes of historic regions such as
Andalusia and Castilla La Mancha, bringing

state of the art technology and innovation
across the country, and has turned
cities such as Madrid and Barcelona
into world leading centers for
research and development into
renewable energy.
“In terms of megawattage in
renewable energy, Catalonia has
practically 18 times the MW that Provence
has installed, and Provence is the most
advanced region in France in photovoltaic
energy and renewable energy,” says Josep
Huguet i Biosca, the Regional Minister for
Innovation, Universities and Companies of
Catalonia. “In the Mediterranean region, Spain
is by far the most advanced country in the
region, whether it be in photovoltaic, or thermo
solar or wind.”

The rapid growth of the market in Spain,
and the accompanying increase in industry
know-how, is also attracting significant levels
of foreign investment from the likes of
Vestas of Denmark and Alstom of France,
which in 2007 acquired wind turbine
manufacturer Ecotecnia for 350 million
euros, and which now runs its wind turbine
business out of Barcelona.

“During 2008, we installed an additional
1.8GW in Spain, which represents about 2-3%
of the global market, a huge proportion of
the global market,” says Alfonso Faubel, vice
president of Alstom Wind. “I think this has
been possible due to the Spanish governments
policy, as they really have a clear renewable
energy policy that is good for climate change
and good for creating jobs.”

Juan Araluce, President of rival Vestas
Mediterranean, agrees with that assessment.
“The level of activity in Spain has been such
that we have four manufacturing facilities in
Spain, he says. “Our annual exports from
Spain now represent two billion euros, and we
have 1800 workers in Spain in factories,
maintenance, etc. We hope that this figure
reaches 2500 people by 2012.”

The renewable energy sector has not been
immune to the global economic slowdown,
in Spain or elsewhere. Spain has been hit
particularly hard by the downturn, and by the
collapse of its own housing and construction
boom, with the European Commission
expecting a 3.7% fall in GDP in 2009.

With the governments fiscal position
under pressure, its assistance to the renewable
energy sector has come under scrutiny from
some quarters, and it has slashed subsidies to
the solar sector and is tightening up its

requirements for support to wind power. But
Enrique Diaz-Tejeiro, chairman of Solaria, the
only solar power company that is listed on the
Spanish stock exchange, believes that cutting
subsidies will serve as a strong incentive to the
sector. “A subsidy is always a kind of smoke.
It is an interesting way to help but only for
short-term  purposes...we believe that
subsidies should always have been less than
what they have been up till now, and it5 up to
the companies, by setting a good example in
reducing costs, to see that the photovoltaic
industry becomes competitive.”

And Rafael Gimeno, who runs the Madrid
Renewable Energy cluster, is also upbeat on
the future of the industry in Spain: “of course
the current economic climate will lead to
slower growth rates than in the past, but a lot
of countries, and Spain is one of them, have
made a major political commitment to the
development of green energy. I think that once
we get through this crisis, we will again see job
creation in the sector, and even at a higher
rate than before.”

With continued political and regulatory
support, and with nearly unrivalled experience
and know-how across the country; Spain seems
set to remain in the vanguard of the global
renewable energy industry.
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Wind: Main Players
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Windmill Giants

It is Don Quixote’s worst nightmare. Companies such
as Iberdrola, Acciona and Gamesa have become major
players in the global wind energy market.

R egulatory support for wind energy

from the government, including
favorable feed-in tariffs, and private sector
investment have not only helped to diversify
and secure Spain’s energy supply, but have
also turned Spanish wind farm developers
and technology suppliers into global leaders
in the sector.

“The support of the Spanish government
has not only helped our company within
Spanish boundaries, but it has helped Spain
expand its business to new markets,” says
Alfonso Faubel, Vice President of turbine
manufacturer Alstom Wind.

And with growth in Spain now under
pressure from controversial new legislation,
the local wind power sector is increasingly
focused on overseas opportunities, particularly
in the United States.

“The US is the leading country in terms of
installed wind power capacity, but as a
percentage of electricity generation it is still
very limited compared to some European
countries, such as Spain,” says Xabier Viteri,
chief executive officer of Iberdrola Renovables,
“there is still a lot of room to grow.”

“The US government has also demonstrated
a clear will to commit to our sector, and we
think that we are now in the position where
we can invest more than 6 billion dollars in
the US from 2009-2012.”

Privileged position
The Spanish wind power sector has become a
major contributor to national exports and GDP:
according to a Deloitte study for Spanish wind
power association AEE, the Spanish sector is
now composed of over 700 companies, which
are active in 27 countries, employing 37,730
people and contributing 0.35% of GDP. In
2008, the sector supplied 11.5% of Spain’s
electricity needs, after adding 10,532MW of
capacity in the last five years.

Spanish companies are making major inroads
into the US. Data from the US International Trade
Commission show that Spain was the second
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ALSTOM ECOTECNIA 100

Alstom has always been at the forefront of inno-
vation in wind power — its subsidiary Ecotécnia
installed the first wind turbine in Spain — and in
October 2009 the company inaugurated the first
wind farm to be equipped with the world's most
powerful wind turbine, the ecotécnia 100.

The giant 140 metre high turbines are the high-
est capacity production line onshore turbines in
the world, with a nominal power of 3MW each.
Because of the size of each turbine, less land area
is required by the generator.

The scale and design of the ecotécnia 100 means
that maximum benefit can be achieved from the
wind; each turbine has a rotor diameter of 100
metres and a blade length of 48.8 metres.

In terms of reliability, the turbine has a unique
stress-reducing design which protects the gearbox
and increases the longevity of the equipment,
while the design of the nacelle enables easier
equipment maintenance.

The milestone was achieved at the opening of the
Vieux Moulin wind farm, near Pithiviers in the
Essonne valley in France. The operator of the wind
farm is Energias de Portugal Renovaveis.
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largest provider of wind-powered generated
sets to the US in 2007 and 2008, with overall
exports rising from just $45.8 million in 2003
to $467.7 million in 2008.

“The effort that we have made as a country
in wind energy means that we are now in a
privileged position,” says José Javier Armendariz,
director general of CENER, the National
Renewable Energy Centre, “we are in a leading
position in Europe and in the US.”

And with President Obama saying that he
aims to follow the Spanish lead in renewable
energy, the presence of Spanish companies in
the US wind power sector now seems set to Tise.

“Itis clearly great news that President Obama
has cited Spain as an example in renewable
energy;” says Spains Secretary of State for Energy
Pedro Marin Uribe. “I believe that our companies
can play a major role in this area in the US. So
far the experience of our companies in the US
has been very positive. ..our companies and
our government are interested in working with
the US on making the development of
renewable energy in the world a reality.”

In the global equipment market, Spain’s
Gamesa is the worlds number three producer
of wind turbines, with 10.8% market share in
2008, behind Vestas and GE, while Acciona
had 4.1% of the market.

“On a global scale, Spain represents 12%
of all Vestas sales, which is extremely high for
one country and for a country that is so
relatively small,” says Juan Araluce, President
of Vestas Mediterranean.

Meanwhile, according to BTM Consults
World Market Update 2008, in terms of
installed wind power capacity Iberdrola
Renovables is the world number one, with
8,960MW installed, while Acciona is at
number four with 4,566MW and Endesa is
eighth with 1,925MW.

“This is probably the first time that Spain is
leading the world,” says Juan Verde, President
of the Climate Project Spain, the local branch
of the organisation founded by Al Gore which
aims to raise public awareness about climate
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change. “Spain missed the boat in the industrial
revolution and then in the IT revolution of the
1980s and 1990s, but now the companies will
be able to grow internationally and lead the
transformation in the US.”

In Spain itself, Iberdrola Renovables has
27% of installed wind power capacity, ahead
of Acciona, with 16%, Endesa with 10%, and
Eulfer, a joint venture between Union Fenosa
and Italys Enel, on 4%.

In the Spanish wind turbine market,
Gamesa has a 49% share, ahead of Vestas on
14.7%, while number three player Alstom
Wind is now expanding rapidly in the Spanish
market, with share of 13.7% in 2008.

And in addition to the economic impact of
wind energy, the environmental consequences
of the sectors expansion have also been
significant: in 2008, wind power in Spain
avoided 18 million tons of CO2 emissions.

“Spain shows that it can be done,” says The
Climate Project Spains President Juan Verde.
“It has gone from a country with basically no
investments in the renewable energy sector
eight years ago to leading the world in solar
and wind energy”

“If its been done here it can be done
elsewhere — creating green jobs and economic
opportunities. It could be a way out of the
crisis here in Spain and a way for Spain to stop

-
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being so dependent on the tourism and
construction sectors and be more sustainable
in the long term. Spain really has a story to tell
other nations.”

New legislation

However, new legislation published in May
2009 has served to dampen some enthusiasm
in the sector.

In an attempt to reduce subsidy payments
at a time of rising budget deficits, and to
increase its control over the energy sector, the
government has established a pre-registration
condition for wind power developers,
imposing a series of financial and operating
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requirements on the developers before they
can benefit from the special tariffs for wind
power. These pre-qualification requirements,
which include making a financial deposit,
have added a new layer of red tape and have
led to a slowdown in the market.

“Recently the legislation has become a lot
tougher for our customers”, says Alstom
Winds Mr. Faubel. “We are seeing that this is
creating a bit of stagnation in the market. . It is
similar to what has happened in the USA,
where until the stimulus package was
published there was a total stagnation in the
industry. The Royal Decree has created a
similar situation, but of course not as serious.”
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Regions Ilke Navarm are investing heavily in renewables

It's time to put all our energy into renewables

“H‘\H
XL RE L

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

RAAARAL L

. "N
N

It is time for renewal, to plan the future, to promote alternative energy
sources, to generate wealth, innovation and skilled employment.

It's time for Madrid Network, a network of science and technology parks,
businesses, research centres and universities, to promote innovation, knowledge,
public-private partnerships and competitiveness in the Madrid Region.
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Other companies in the turbine sector
also voice their concern: “while we have this
uncertainty, the banks are not providing
finance, and the whole industry is in a stagnant
state,” says Juan Araluce of Vestas.

“For the wind industry in Spain, it is
fundamental to have a stable legislation which
supports the development of this sector,” says
Javier Perea, Managing Director, Commercial
Construction and Services at Gamesa.

Regional politicians are also opposed to
the law. “We need the legislative crisis to be
sorted out at national level,” says Salvador
Marin, the Minister for Universities, Enterprise
and Research in the region of Murcia. “For an
investment to be made, it needs to have clarity,
stability, and security”

“We don't like the new legislation because
it was approved by the cabinet without
consulting either the sector or the regions,”
says Antonio Cejalvo Lapena of Aven, the
Valencia Energy Agency. “The law doesnt
endanger investments that have already been
made, as they have guaranteed sale prices for
electricity, but it could threaten future
developments.”

The result of this slowdown in the domestic
market is that Spanish wind power companies
are now focused on overseas markets.

“Because of the situation that has been
created in Spain, all of the companies in the
sector are looking to the exterior,” says José
Maria Gonzélez Pérez, chairman of renewable
energy business association APPA. “Clearly
the US is one of our leading markets, as well
as countries in the European Union and also
developing countries. If major obstacles are
imposed in Spain, we will have to install
renewables in other countries.”

Acciona’s wind turbine generator plant in lowa, US.

Electric car scheme

But it is not attractive tariffs and regulations
alone that have supported the expansion of the
Spanish wind power sector. Wind power,
because of its intermittent and unpredictable
nature, poses major challenges to the
transmission system, and Spain has made a
concerted effort in adapting its transmission
infrastructure to the rise in wind power capacity:

“Spain is exemplary in developing wind
power,” the International Energy Agency said
in its September 2009 survey. “It
has succeeded in developing a well
integrated system to balance the
inevitable variations in wind power
generation. . .a key tool is the world
class Renewable Energy Control System of the
Transmission System Operator.”

And in an innovative effort to better
integrate wind energy into the Spanish
electricity system, the government is
implementing an ambitious scheme for
developing infrastructure for electric cars,
Project Movele, which could also cut carbon
emissions and reduce Spains dependence on
fossil fuels on the roads.

Electric cars are a particularly useful
complement to wind energy as they help
address the main technological problems of
wind power — that the electricity produced
cannot easily be stored and can overload the
grid at times of high wind and low electricity
demand, usually during the night. When there
is an excess of wind power, turbines have to be
disconnected so as not to overload the system,
and with Spanish installed wind power
approaching 20,000MW, times when the
electricity system cannot absorb all the wind
power could become more frequent.
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The Spanish government believes that this
excess electricity could be used in the night to
recharge electric cars, which would store the
electricity from wind power in their batteries,
ensuring that electricity from wind power can
be used even on calm days.

In the longer term, electric cars in turn
could even supply electricity back to the grid,
in a so-called Vehicle-to-Grid or V2G system.

“The prospect of using wind energy to
charge electric vehicles is a good example of a

“One year ago the electric vehicle plan sounded
utopian, and in just one year most regional govern-
ments have decided to commit to electric vehicles.”

Pedro Marin Uribe, Spain’s Secretary of State for Energy

holistic approach much needed in energy
policy; and should be encouraged,” the IEA says.

The government is spending 8 million
euros in a pilot scheme in the cities of Madrid,
Barcelona and Seville, which will involve 2,000
subsidized vehicles and 500 recharge points,
and has set a target of one million hybrid and
electric cars by 2014.

“A year ago when this Ministry launched
its Energy Efficiency Saving Plan, the electric
vehicle plan sounded utopian,” says Pedro
Marin Uribe, “and in just one year most regional
governments have decided to commit to electric
vehicles, while the car companies are working
intensely on these sorts of vehicles and are all
calling us to have their prototypes and new
vehicles included in our catalogue of electric
vehicles. ...nobody wants to miss out on this.”

As other nations play catch up with Spain
in their wind energy sector, often turning to
Spanish developers and equipment suppliers,
Spain itself is now moving ahead to lock in the
social and economic benefits of wind power.
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Klondike, in Portland, Oregon (US), is the biggest windfarm owned by Iberdrola Renovables with 400MW.

Setting the Pace

It was back in 2001, long before the start of the
global renewable energy boom, that Ignacio
Galan, then the newly appointed chief
executive officer of Iberdrola and now also the
company’ chairman, decided that renewable
energy would be one of the cornerstones of
Iberdrolas new growth strategy.

The implementation of that strategy has
seen Iberdrola, from its base in Bilbao in the
Basque Country, grow into what is now the
worlds largest producer of renewable energy,
after investing an unrivalled 10 billion euros
in installing almost 10,500MW of renewable
energy capacity. For 2010, the company has
a target of raising that level to about
12,500MW of installed capacity.

It is its continuing ability to seize on
market opportunities early in the day that
time and time again has seen Iberdrola
consolidate its leadership of the global
renewable energy sector. Recent proof of this
has been its acquisition of Scottish Power in
2007 and of Energy East in the US in 2008,
just as the UK and the US were embarking
on a major drive in renewable energy.

Again with perfect timing, in December
2007 Iberdrola sold a 20% stake of its
renewable energy subsidiary Iberdrola
Renovables, in a $6 billion initial public
offering. The company is now the tenth
largest in the blue chip IBEX-35 index and
has a presence in 23 countries.

And although Iberdrola Renovables is
mainly a wind energy company, as that is
the most competitive type of renewable
energy, it is committed to innovation, research

and development, and it is establishing
leading positions in other types of renewable
energy, such as solar thermal and biomass.

Iberdrola Renovables is now stepping up
its program of internationalisation. “We will
continue to improve the
geographical diversification
of our assets,” Galan said at a
recent results presentation
for Iberdrola Renovables.

At the end of the third
quarter of 2009, the installed capacity of
the company outside Spain represented
50.3% of the total - the first time that the
companys international business contributed
more than the domestic business.

The company has a particular focus on
opportunities in the US. “At the end of 2010,
35% of our assets will be in the US,” Galan
said at the results presentation. Iberdrola
Renovables has said that it will invest
around 6 billion dollars in the US to the end
of 2012, supported by the country’s ambitious
targets for increasing installed capacity in
renewable energy and by the favourable
regulatory framework that has been
implemented since the arrival of Barack
Obama at the White House.

However, countries such as Spain and the
United Kingdom will remain priority markets
for Iberdrola Renovables, and it will continue
to explore future opportunities such as
Eastern Europe and some countries in Latin
America, such as Mexico and Brazil.

And it is not just Iberdrola shareholders
who have benefited from the spectacular
growth of the company over the last nine
years. Iberdrola has long been characterised

by its commitment to society and the
environment: in Spain, Iberdrola Renovables
has inaugurated energy information centres
in four landmark wind farms, and it has
opened the first renewable energy education

“We will continue to improve the geo-
graphical diversification of our assets.”

Ignacio Galan, Chairman of Iberdrola Renovables

centre in Scotland. In 2008 alone, Iberdrola
Renovables created 10,000 jobs worldwide,
while its own workforce rose by 38% to total
nearly 2,000 employees.

Above all, Iberdrola’s installed capacity
of renewable energy generates enough
electricity for 21 million people, avoiding
the emission of 8.5 million tonnes of CO2
per year, while also helping the countries
where it is present to reduce their levels of
energy dependence and to increase their
energy security. Few companies in the
renewable energy sector can have contributed
as much as Iberdrola Renovables to the

challenge of sustainable development.
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Wind: Main Players
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The design and manufacturing in Spain of wind turbines is the core business of Alstom Wind.

Powering Up

When global power giant Alstom decided to
expand its position in the wind energy sector in
2007, it turned to Spain, acquiring local turbine
manufacturer Ecotécnia, which has delivered it
with a significant share of the booming Spanish
market and which has completed Alstom’s
global renewable energy portfolio.

The success of the acquisition has been
largely based on the integration of Ecotecnia’s
wind power know-how with Alstom’s global
structure and customer base, its project
management capabilities, and the financial
support and balance sheet strength of a blue
chip multinational that dates back to 1928.

“One of Alstom’s main advantages over competitors
is that it can integrate all of its technologies and offer
that complete portfolio to its customer base.”

Alfonso Faubel, Vice President of Alstom Wind.

The company has market share of around
14% of installed wind energy capacity in Spain.
About 50% of sales are now generated outside
Spain, and the company aims to increase this
proportion by leveraging the Alstom footprint,
in particular in the US and China.

Alfonso Faubel, vice president of Alstom
Wind, says that in addition to offering a
seamless A-Z service in wind, one of Alstom’s
main advantages over competitors who focus
just on wind turbine manufacturing is that it

can integrate all of its technologies and offer
that complete portfolio to its customer base.
Alstom offers a complete portfolio of energy
technologies, ranging from fossil fuels, to
nuclear to hydroelectricity.

And on the technological side, the Pure
Torque™ technology of Alstom Wind is proving
to be a real differentiator in the turbine market:
this unique rotor concept protects the gearbox
by transferring all unwanted wind turbulence
directly to the tower, while only the torque is
transferred to the gearbox.

Alstom is the only company in the market
which can offer customers such a reliable
turbine. “Our competitors consider a gearbox
to be a consumable,” Faubel explains. “We
think that should not be
the case....and there is
sufficient evidence over
several years of statistical
data that would suggest
that our failure rate is
just fraction of our competitors’.”

The design and manufacturing in Spain of
state of the art wind turbines is the core business
of Alstom Wind. In October 2009, Alstom
opened the first wind farm to include the
worlds largest production line onshore turbine,
the 3MW Ecotecnia 100 (see box page 3).

The Ecotecnia 100 platform joins the highly
successful Ecotecnia 80 platform; there are
over 700MW of these turbines, ranging from
1.67MW to 2.0MW, in operation worldwide.
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And the R&D road does not end there.
Alstom is also working on the ECO110, which
will have a rotor size of 110 meters. While the
Eco 100 is suitable for sites with an average
wind speed of up to 8.5my/s, the Eco 110 is
designed for sites with a lower average annual
wind speed of up to 7.5my/s.

“As we see the evolution of the European
market, we can see the importance of the larger
wind turbines.” Faubel explains. “The bigger
they are the fewer turbines you need.” The
ECO110 prototype will be up and running in
Spain by the end of 2009.

All of these new platforms incorporate the
Pure Torque™ technology, for increased turbine
reliability. “It really is a different concept that
our competitors do not have,” says Félix
Urrea Pérez, VP Operations Europe. “For us it
was not difficult to grow from the 1.67MW
model to 3MW, because we were just scaling
up the technology.”

In the US, Alstom is working on introducing
its ECO80 class IT and ECO86 class IIl models in
2010, while the ECO 100 is being prepared for
US entry by 2011. Faubel says that the company
is currently preparing the ECO100 to the US
specifications, “for customers who want larger
turbines to maximize yield on their terrain.”

The high reliability and high energy yield
of the new platforms will be critical as Alstom
turns its attentions to the markets of China and
the US. “Because of the availability of sites with
less wind, you need to have a product that will
function in these conditions, so the Eco 100 and
Eco 110 products are ideal,” Faubel explains.

“We are opening up a manufacturing base
in the USA and we are taking our entry into the
US market very seriously. The footprint of
Alstom today in the US is 12,000 people. and
we haven' even fully started with wind, so we
will add to this number.”

Italpu hydroelectric dam, Brazil.
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CLEAN POWER
TODAYI™

Because putting it off until tomorrow isn’t an option.

The world won’t wait while our industry imagines what the ideal form of clean power is.
It wants action. Which is why our environmentally efficient technology is designed
to work now as well as into the future. It's tried. Tested. And available. Today.

Visit www.power.alstom.com

lue ane Shapring He fiutine ‘ ALSTOM
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Regions Transformed

The Spanish industrial landscape is being transformed,
as regional governments look to leverage their natural

resources and diversify their economies

T he town of Puertollano lies at the edge
of the central Spanish plain of Castilla
La Mancha, right before the frontier with the
rolling mountains of Andalusia, and was once
nothing but a sleepy agricultural village, until
the discovery of extensive coal deposits and
the construction of a petrochemical complex
and oil refinery turned it into the industrial
heart of the region.

Now Puertollano is undergoing its second
transformation, with the coal mines replaced
by factories producing solar panels and
wafers, by wind farms and by research centers
into hydrogen cells and concentrated solar
power. Iberdrola Renovables opened its first
solar thermal plant here in May 2009, while
leading solar player Solaria produces solar
modules from its factory in Puertollano.

Puertollano is just the clearest example of
how the Spanish industrial landscape is being
transformed by renewable energy; as across Spain,
regional governments aggressively support the
sector, in order to bring added value and high
technology to their economies, and to diversify
away from construction and tourism.

That Puertollano is located in Castilla La
Mancha is no coincidence. It was in the blazing
heat and windswept plains of this region that
Don Quixote set off on his quests, and today
the region has more wind power than any other
in Spain, with over 3,500MW installed, and
over 800MW of photovoltaic solar.

The wind and the sun by themselves have
not engineered this boom in renewable energy:
in 1998, Paula Fernandez Pareja, Minister for
Industry, Energy and Environment in the region,
explains, the regional government made a strategic
commitment to renewable energy; and since then
has prioritized renewable energy investments in
local legislation and in infrastructure development.

Other Spanish regions have been slower to
support the development of wind energy. The
IEA noted in its September 2009 survey of Spain
that one specific area for improvement is the large
discrepancy in permitting and siting procedures
that exist in different autonomous regions.

o —

Iberdrola Renovables’ first solar thermal plant.
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This issue is being addressed by Catalonia,
which plans to increase wind power capacity
from 86.7MW in 2003 to 3500MW in 2015,
according to Mr Antoni Castells, Minister of
Finance, Economy and Energy. In order to
meet this target, Castells explains, the regional
government is streamlining the permit process:
“we have just signed a new decree for wind
power in Catalonia, whereby we can approve
wind power plants in a much easier and more
efficient manner.”

Within Catalonias Energy
Plan 2006-2015, Catalonia
has set ambitious targets to
quadruple consumption of
renewable energy, reaching a
total of 11% of total energy
consumption by 2015. As Castells explains “we
are certainly on the right path towards achieving
our objectives for 2015. When we came into
government in 2003, in wind power alone we
were producing only 86.7MW and today we are
producing 4996MW. The economic recession is
opening up a whole new industrial sector of
renewable energy, we believe that it will be one

of the fastest growing sectors of the future and in
Catalonia we are prepared for this.”

Meanwhile, the capital Madrid, which has
less wind and solar resources than other regions
in Spain, is investing heavily in turning the city
into a hub for research and development and
high added value activities. Here, IMADE, the
Madrid Institute for Development, is playing a
leading role; it has already invested 1.1 billion
euros since 2007 in setting up clusters and science
parks with over three hundred companies and
institutions, as part of its goal of seeing Madrid
take its place among the top ten advanced
regions in the world in 2020.

IMADE has also established a specific
cluster for the sustainability and renewable
energy sector in Madrid which is focused on
encouraging innovation, sharing know-how
and accessing financing,

Madrid is the main motor of the Spanish
economy, and will have a major part to play in
its recovery and diversification. The efforts
being made by IMADE and the clusters look
like ensuring that Madrid will consolidate its
role in the forefront of the renewable energy
sector that will be at the heart of Spains new
economic model.

The greater economic strength of Madrid,
and the strong commitment of the regional
government to the development of renewable
energy, means that the impact of the crisis in

“The recession has affect-
ed neither our priorities nor
the pace of our work.”

Aurelio Garcia de Sola, Manager of IMADE

Madrid is much less than in the rest of the country;
says the clusters manager, Rafael Gimeno.

“The recession has affected neither our priorities
nor the pace of our work, we are continuing to
work on the projects”, agrees Aurelio Garcia de
Sola, the manager of IMADE. “The renewable
energy sector has all the ingredients to help to
renew the Spanish economy”.
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. Foreign Direct Investment Madrid, 21™ October 2009

SPAIN RANKS SIXTH AMONG OECD COUNTRIES
MOST INVESTED BY FOREIGN COMPANIES

lS:_pain moves up two places on the Advances in telecoms technology,
oreign Investment league table and the dgma b Odug
and is now the sixth biggest mainlyd

receiver of foreigngmvess

The Madrid Region
concentrated 82% of
foreign direct investment
into Spain during 2008

Do you want to
know why?

PromoMadrid,

your trade and investment
support service in the
Madrid region.

Contact us at:

PromoMadrid
Phone +34 917 450 127 MAD
info@promomadrid.com

www.promomadrid.com about you

]OO“U(gI({ﬁA;\IS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags


http://www.qmags.com/clickthrough.asp?url=www.promomadrid.com&id=13943&adid=PSupp_10A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13943&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13943&adid=logo

OIL&GAS
OURNAL

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

Madrid on the Map

In recent years, the region of Madrid has
emerged as the epicentre of Spains dynamic
renewable energy sector, and it is also now
increasingly recognized as a leading location
for research and development and as a
strategic hub for European and global
business operations.

Nearly 500 companies, employing over
44,000 people, are active in the sector in
Madrid, over half of whom have set up in
the region since 2000. In addition to the
leading Spanish wind energy company,
Iberdrola, standout names in the solar PV
sector who have based themselves in
Madrid include Suntech, Yingli, Sunpower,
Conergy and First Solar, while solar
thermal companies Viessmann, Wagner
Solar, Tisun and Bosch and Schtico are all
present in the region. In the concentrating
solar power sub sector, Madrid is home to
players such as Solfocus, Infinia Solar and
Solar Reserve.

In addition, oil major Repsol has based
its R&D centre for biofuels in Madrid, and
Abengoa, Alfa Laval, and Gea Group all
have significant biofuel operations in the
region, while in the bioenergy area German
multinational RWE Innogy is developing
projects across Spain from its bases in Madrid.

PromoMadrid, the regional government
company that promotes Madrid as a base
for foreign investment and supports the
internationalisation of local companies,
calculates that the renewable industry
contributes over EUR10 billion to the GDP
of the Madrid region. That figure should
rise to over EUR20 billion in 2020,
PromoMadrid estimates. It is not only the
abundant natural resources and attractive
regulatory framework in Spain, or the know-

Solar plant developed by Madrilean company Affirma.

how that has come with the growth of the
market, that are drawing these companies
to Madrid. Costs are also more competitive
than in other major European regions, while
companies have easy access to a highly
qualified, multilingual labour pool, with
over 64,000 engineering students at the

fourteen universities in Madrid.

The new Terminal 4 at Madrid-Barajas airport.

Madrid, an innovation hub.

Crucially, the regional government has
also made a concerted effort to support the
development of the sector and attract foreign
investment. The government has established
the Madrid Cluster for Renewable Energy
and Sustainability, which serves as a platform
for the sector that brings together companies,
universities, R&D centres and the regional
administration, so that they can pool interests
and develop specific projects together.

Madrid is particularly focused on
moving up the value chain in the
renewable industry, by encouraging more
investment in research and development in
the region. To this end, in 2008 the
regional government created the Madrid
Institute for Advance Research in Energy
(IMDEA Energy), which is designed to
concentrate resources and talent in the field
of innovation in renewable energy.

Other leading R&D centres in the Madrid
region include the prestigious Solar Energy
Institute (IES), the National Centre for
Research in Technology, Environment and
Energy (CIEMAT), and the National Institute
for Energy Saving and Diversification.

All of these initiatives are serving to
consolidate and increase the level of
research and development in the sector,
and to raise the Madrid region’s stock of
renewable energy know-how, which will
help Madrid to attract more companies to
invest in the sector.

And in addition, because of its strategic
geographical location right at the heart of
the Tberian Peninsula, coupled with state of
the art logistics, such as brand new
Terminal 4 at Barajas airport, Madrid has
also become a popular and attractive base
for companies looking well beyond just the
Spanish market.

Danish wind turbine giant Vestas now
runs all of its sales business for the
Mediterranean, Middle East, North Africa,
Latin America and the Caribbean from its
headquarters in Madrid.

And as well as its geographic position,
which makes it a natural gateway to the
wider European and Mediterranean markets,
Madrid also has unrivalled economic and
cultural connections to Latin America.

“We want also to continue being the
epicentre in Europe of the relationship with
Latin America, which will allow renewable
energy companies based in the Madrid
Region to develop their activities in this new
and very promising market, particularly
when they near grid parity” said Mr Jests
Sainz, President of PromoMadrid.
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Ambitious biofuels targets
New government targets should
help the biofuels market

F ollowing the establishment of
mandatory biofuels quotas by the
Spanish government, there has been a surge in
biofuels consumption in Spain, providing the
sector with a platform to be at the forefront of
the development of second generation biofuels.

According to renewable energy association
APPA, Spain is the number three European
producer of bioethanol and the number
seven producer of biodiesel. In July 2007, the
government set mandatory quotas for biofuel
content in gasoline of 3.4% in 2009 and
5.83% in 2010, and according to APPA in
the first half of 2009 the market share of
biofuels had risen to 2.97%, up from a level of
just 1.15% in 2007.

In order to help Spain meet its targets, in
September 2009 Abengoa Bioenergy acquired
the 50% it did not already own in the 200
million liter ethanol plant Biocarburantes
de Castilla y Leon, in Salamanca. Abengoa
Bioenergy now has combined installed
capacity of over 1.5 billion liters of bioethanol
in the US, Europe and Brazil and is the
leading producer in Europe.

The Salamanca acquisition also positions
Abengoa for the imminent revolution in

Bioreactors. BFS biopetroleum production plant.

biofuels, with the commercialisation of second
generation biofuels, based not on food crops
such as sugar cane and oil seeds but on non-
food materials, which are more competitive
with fossil fuels in terms of cost and which
have a higher energy yield. The Salamanca
complex includes a five million liter pilot plant
for producing bioethanol from cereal straw.

“We want experience in all kinds of raw
materials, so that we can develop them with
new technologies and make more sustainable
products,” says Abengoa Bioenergy CEO
Javier Salgado.

“Only with new technologies can we hope
in the long term to have biofuel products that
are economically competitive,” says Luis
Cabra, a corporate director at Spanish oil giant
Repsol, which each year blends 300,000 tons
of bioethanol derivative ETBE with gasoline in
its refineries. “We need a new generation of
biofuels derived from other raw materials.”

And it is a Spanish company, Bio Fuel
Systems, established in 2006, that says it has
developed one of the keys to the biofuels of
the future and which has caught the attention
of the worlds energy industry. The company
says it can make fuel out of microalgae in the
sea and has established the worlds first
production plant of what it calls biopetroleum,
in Alicante. BES says its system will be able to
produce 1,400 times more energy than any
other source of biodiesel.

“We are in negotiations with a major oil
company,” says Bio Fuel Systems chairman
Bernard AJ Stroiazzo-Mougin, “and we have
signed an agreement with them on technology
development. . .in two or three years we plan
to invest two billion euros in constructing
twenty plants. Our target is to achieve in a ten
year period a 10% share of the world market.”

taught,whatls invisible |ssumebmes rnnfeimpmta!t
visible, and everything on this planet be it big or small

e o e

Founder & President: EﬂEEFS

BIO FUEL SYSTEMS, S.L.

C/Sevilla, n°10 Bajo, 03690 San Vicente [Alicante) Tel. 966 388 278 www.biopetroleo.com
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A Case of Sunstroke

A government crackdown on subsidies has halted
the solar boom. The sector is now looking ahead

to achieving grid parity by cutting costs.

I he Spanish solar power sector has
enjoyed an unprecedented expansion

in recent years, culminating in 2008, when
solar photovoltaic capacity increased by over
400% to 3,120MW, the highest amount per
capita in the world, and the 50MW Andasol
1 plant, the largest solar thermal power plant
in Europe, was inaugurated in Andalusia.
This surge in photovoltaic and solar
thermal capacity, triggered largely by the very
attractive feed-in tariffs set by the government,
has seen Spain consolidate its position as a
global leader in the solar power industry: 7%
of the world’s production of photovoltaic
generators are now manufactured here.

Leading the Way

Solaria Energia y Medio Ambiente is one of
the most prominent solar photovoltaic
companies in Spain, and is well known for
its focus on reducing generation costs in
this sector. The relatively young company
has enjoyed rapid growth in Spain, and is
now increasing its international profile, in
Europe and beyond.

Solaria manufactures crystalline silicon cells
and modules, develops turnkey projects, and
also operates solar photovoltaic plants which
are owned by Solaria and by third parties.

The company has a strong commitment
to developing solutions that will reduce the
final production cost of solar photovoltaic
electricity, and it is targeting grid parity for
southern and central Europe, and competitive
system costs in other regions.

Outside of Spain, Solaria already has trade
offices in Germany, Italy and France, and it
has a global pipeline of projects that include
activities in every major region.

In Spain, Solaria is focusing on implementing
a strategy of vertical integration, and it has
recently added state-of-the-art cell manufacturing

e ._-.- . .
Acciona 46MW PV plant in Portugal.

lines to its existing module manufacturing
sites. This addition to its business has provided
Solaria with a competitive advantage, by
reducing its dependence on external
suppliers, which means that it can now
better ensure that products are available,
and that it can also improve its quality
control over the entire value chain and
rationalise its end product costs.

In terms of quality control, Solaria uses
manufacturing and testing standards which
are sometimes even more stringent than
the sector’s mandatory quality standard
certifications. In order to meet its extensive
pipeline of projects and committed purchase
orders, Solaria is currently investing in
increasing its production facilities.

The Solaria Research & Development
Centre, located in Puertollano, Spain is now
developing new technologies in partnership
with some of the countrys most prestigious
universities. Some of the areas where Solaria
is working to make the costs of solar energy
competitive with conventional electricity
include the reduction of material costs,
increased scale, and improvement in cell

efficiency and manufacturing techniques.
Thanks to the efforts of companies like Solaria,
solar photovoltaic energy in matured and
regulated markets is becoming more and
more competitive, leading to a reduction of
generation costs, with grid parity set to be
achieved in the next few years. In some
countries, Solaria estimates that this may even
occur as early as 2010, confirming that solar
photovoltaic energy will have a major role to
play in addressing the two global challenges
of climate change and energy security.

A halt in the solar boom

But the fiesta came to a sudden end with the
announcement by the government in
September 2008 that it was cutting the feed-
in tariffs, and setting a 500MW ceiling on
photovoltaic projects, in a bid to restore a
degree of control over the renewable energy
sector and to reduce spending on subsidies at
a time of pressure on public finances.

“Spain has had runaway growth, the growth
has been so tremendous that it just wasn't
sustainable,” says Ben Hill, VP of Sales and
Marketing Europe for Chinese photovoltaic
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module producer Trina Solar. “Spain at the
height of last year represented 30% of our
global sales”. Hill estimates that only
250MW will be installed in Spain this year,
compared to 2,400MW in 2008.

Combined with the financial crisis in Spain,
the sudden collapse of the photovoltaic bubble
and the drop in demand have resulted in tough
times for Spanish manufacturers this year.

But after initial protests, voices from some
of the stronger companies and institutions in
the Spanish solar power sector say that the
clampdown on subsidies may be just what the
sector needed, so that it can now focus on the
two major challenges of internationalization and
achieving competitive costs with conventional
energy, or grid parity.

“Governments will have increasingly fewer
resources for subsidies, and we were certain
that the subsidies that the photovoltaic
industry received would not last forever,” says
Enrique Diaz-Tejeiro, chairman of leading
solar panel manufacturer Solaria.

In response to the crisis, Solaria has started
to make its own solar cells, in order to better
control costs, and to step up expansion overseas.
“The company has changed tremendously
in the last 6 months,” Diaz-Tejeiro says.

Solaria modules manufacturing plant, Puertollano.

“We have created a structure that focuses
on the optimization of our costs, on the
internationalization of the company, on
entering mature and emerging markets, and
on vertical integration.”

That is the path that successful Spanish
companies in the photovoltaic sector will now
have to pursue, in order to remain competitive,
says José Javier Armendariz, director general
of CENER, the National Renewable Energy
Center. “I think the sector has to have a
transition to adapt to the new regime, and
develop technologies and processes that serve
to reduce the cost of solar panels.”

Meanwhile, landmark solar thermal
developments are continuing apace. Torresol

Solar '
Energy In action
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Energy, jointly owned by Spanish engineering
group Sener, which designed the Andasol
plant, and by the state of Abu Dhabi, is
constructing the worlds first plant to use
central tower and salt receiver technology.
Construction on the 17MW plant near Seville
started in November 2008, and it should be
operational in 2012.

And there is little doubt that the
development of the new industrial sector of
solar power remains a strategic objective for
the Spanish government.

“The government of Spain has always said
that the development of renewable energy in
Spain reflects an industrial plan, not just an
energy plan,” says Alvaro Llorente, director
general of Torresol Energy. “The state is investing
heavily in the sector for energy reasons and also
to enable industrial development in technology
and components, so that Spain can be a leader
in the market and export this technology”

“The financial assistance that renewable
energy enjoys now will not last forever and it
will have to fall,” Llorente adds, “but we have
to be able to accompany that fall in tariffs
with more efficient technology...in these
first few years we will have to be patient and
constantly reduce costs.”

Solaria

H Official Solar
Solaria °"%e

N D = R

Solaria Energia y Medio Ambiente,
S.A., one of the leading companies in
the renewable energy industry, de-
signs, manufactures, supplies and ins-
talls photovoltaic and thermal
solutions for the utilization of solar
power.

Solaria is the only solar company lis-
ted in the Spanish Stock exchange.
The company manufactures Solar cells
and PV modules along with thermal
modules in its plants located in Puer-
tollano (Ciudad Real - Spain) and in
Fuenmayor (La Rioja - Spain).

The Company is specialized in under-
taking complex turnkey projects, both
ground mounted and rooftop installa-
tions. Solaria has successfully comple-
ted the construction of more than
50MW in photovoltaic plants and the
supply of 120MW in photovoltaic mo-
dules up to date.

Solaria is expanding its commercial

activity to new markets in Europe,
America, Africa and Asia.

Headquarters:

Edif. SANVA

C/ Princesa, 2 - 3% Planta
28008 - Madrid

621 Tel: +34 915 644 272
Fax: +34 915 645 440

Solaria Italia SRL

Via Largo Richini n°6
Milan 20122

Italy

Tél.: +39 02 58215 621
Fax: +39 02 58215 400

www.solariaenergia.com
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CELEBRATING 100 YEARS OF EDITORIAL LEADERSHIP,
INTEGRITY AND INDEPENDENCE.

RGRAT

SINCE 1902
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