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‘ At Chevron, meeting the world's growing energy needs is our

challenge every day. You can be part of an extraordinary team
of engineers working together to do just that. You'll utilize the
latest technologies and applications to turn a complex range
of problems into innovative solutions. Find out how your
knowledge and expertise can help power the world. For local
and global opportunities, visit us online today. Human Energye

An equal opportunity employer that values diversity and fosters a culture of inclusion.
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Asia petchem expansions to 2015 increase demand for naphtha 44
Kevin McConnachie

China, India lead growth in Asian refining capacity 52
John Vautrain
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New vacuum
column

Why Produce
Diesel from the
Vacuum Unit?

Look ahead five years. The econ-
omy is likely to keep tightening
and the rush to control pollution
will inevitably be accompanied
by demands for greater energy
conservation. Consequence? A
growing market for diesel which
yields more energy per unit
volume. Yet many continue to
believe that producing diesel
from the vacuum unit is poor
design—that it should be pro-
duced only from the atmospheric
column. Hence many refiners

- ”‘Tf- _IE
= Old vacuum ¥l
column ;

feed 20-30% diesel boiling range
material to their FCCs or hydro-
crackers. But where most motor
fuel is diesel, refiners have long
known that producing vacuum
unit diesel can increase produc-
tion up to 5 volume percent on
whole crude.

Maximum diesel production is
simply not possible in the
atmospheric column because
flash zone temperature would
need to be 760°F or higher.
Moreover, the inherent reflux
rate below the diesel draw results
in molar L/V ratio less than 0.15.
But in vacuum columns it can be
0.4 or higher. And distillation is
driven by L/V!

Also: eliminating diesel from
vacuum unit feed cuts vacuum
gas oil (VGO) yield because
it is more difficult to vaporize
the feed in the vacuum column
flash zone. If atmospheric diesel
recovery is very high, VGO yield
is low. As crudes get heavier
it is essential to leave some
diesel in the vacuum column
feed to achieve reasonable VGO
cutpoints.

Lastly, if you process Canadian
oils sands Dilbit and Synbit, you
can’t run the atmospheric heater
hotter than 680°F resulting in very
high diesel boiling range material
in the vacuum feed. To obtain rea-
sonable diesel recovery from the
whole crude you must produce it
in the vacuum unit.

For a more involved discussion
please request Technical Papers
#255 and 261.

3400 Bissonnet Ph: [1] (713) 665-7046
“‘ g&?&%ﬁg Suite 130 Fx: [1] (713) 665-7246
z Houston, Texas 77005 info@revamps.com
h SERVICES,INC. USA www.revamps.com
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OpX - Energy Efficiency Initiative, European Refiner.

KBC holds a longterm working relationship with a client, which operates a
medium-complexity refinery along the coast of Romania. In an effort to improve the
performance and profitability of its operations, the refiner decided to undertake an Energy
Efficiency Improvement Initiative. The work consisted of:

Benchmarking of Refinery Energy Performance
Gap Analysis of Areas of Inefficiency
Fired Heater Assessment
Steam/Power System Modelling and Optimisation
Selective Process Unit Energy Optimisation, including:
- Selected Heat Integration (Pinch) Studies DRIVING EXCELLENCE
- Process Unit Simulation (using KBC Petro-SIM™) and Optimisation
e Equipmentlevel Analysis (furnaces, turbines, exchangers, fouling)

After the analysis was complete, KBC presented recommendations to the client, and within four
months, the refiner reported that the benefits implemented and achieved amounted to USD$4.3
Million/year. KBC was also able to help the client move from the 3rd quartile to the 2nd quartile
of energy efficiency among over 200 other refiners surveyed by KBC around the world.

KBC has performed successful Operational Excellence (OpX) programs for clients around the AMERICAS +1 281 293 8200
world in he ereas of EMEA +44 (0)1932 242424

For more information on how KBC can help you

achieve Operational Excellence, contact us at

Operational Planning e Reliability, Availability, & Maintenance

Process Optimisation * Human Performance Improvement ASIA +65 6735 5488

Energy e Software Solutions

HSE salesinfo@kbcat.com « www.kbcat.com
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International news for oil and gas professionals
For up-to-the-minute news, visit www.ogjonline.com

General

Study: Tapping off-limit US resources beneficial

Development of US oil and gas resources that Congress has kept
off-limits for decades could generate more than $1.7 trillion in
government revenues, create thousands of new jobs, and enhance
the nation’s energy security by significantly boosting domestic en-
ergy production, a new study suggested.

The study by ICF International, which the American Petroleum
Institute commissioned, concluded that developing offshore areas
covered by congressional moratoriums until recently, along with
resources in the Arctic National Wildlife Refuge and a small por-
tion of currently unavailable land in the Rocky Mountains, could
increase US crude oil production by as much as 2 million b/d by
2030, offsetting nearly a fifth of the nation’s crude imports.

Natural gas production could increase by 5.34 befd, or the
equivalent of 61% of the expected gas imports in 2030, the study
added. It also estimated that development of all US oil and gas
resources on federal lands could exceed $4 trillion over the life of
the resources.

US crude production would rise by 36% and natural gas pro-
duction would increase by 10% if development is permitted in the
studied areas of the US Outer Continental Shelf, ANWR, and the
Rockies, according to the ICF study. About 160,000 jobs would be
created in the process, it indicated.

API Pres. Jack N. Gerard said the study underscores how the
oil and gas industry could enhance US energy security and help
solve domestic economic problems by increasing US oil and gas
production.

“The US oil and gas industry supports more than 6 million
jobs, and more drilling for oil and gas will mean more energy for
America, more well-paying jobs, and trillions of dollars of much-
needed revenues that will help federal, state, and local governments
pay for critical services,” he said.

NPRA sees flaws in regulating GHGs under CAA

Attempts to regulate greenhouse gases (GHG) under the Clean
Air Act (CAA) would have numerous potentially harmful conse-
quences, the National Petrochemical & Refiners Association told
the US Environmental Protection Agency.

“The regulation of GHG under the CAA would constitute EPA’s
single largest and potentially most complex assertion of authority
over the [US] economy and Americans’ lifestyles,” the trade as-
sociation warned in a Nov. 25 response to EPA’s July 30 Advanced
Notice of Proposed Rulemaking.

“Regulation of GHG under the act would have enormous con-
sequences for every facet of the economy, for industry large and
small, as well as for the general population. Indeed, the poten-
tial impact on the country to regulate GHG cannot be overstated

Oil & Gas Journal

Interest

— Quick Takes

and makes all prior EPA regulatory efforts pale by comparison,” it
maintained.

It said EPA still has much work to do before making a final
decision on whether GHG emissions from automobiles cause or
contribute to US public health or welfare endangerment. EPA’s
analysis “draws most heavily on reports prepared by only a hand-
ful of entities, particularly the Intergovernmental Panel on Climate
Change, and especially with respect to its analysis of human health
and welfare effects,” NPRA said in its filing.

“The agency has an obligation, however, to consider all relevant
science on climate change, impacts, and effects on health and wel-
fare. It may not disregard data without justification,” the associa-
tion said.

NPRA does not believe EPA should proceed with an endanger-
ment finding at this time nor begin a process of subjecting various
entities to various CAA provisions in an effort to begin GHG emis-
sions, NPRA Pres. Charles T. Drevna said on Dec. 2.

“The act was not designed to address a global pollutant like
[carbon dioxide] and, thus, cannot be used to meaningfully alter
its atmospheric concentration. Indeed, EPA’s suggested approaches
for applying the CAA’s provisions to GHG sources would impose
severe costs on domestic industry, reduce our domestic energy se-
curity, and damage the national economy as businesses shift ac-
tivities overseas to areas where they will not be subject to futile
regulation,” he said.

“Discussion of these issues in the ANPR is woefully inadequate,
and the public should be given the opportunity to consider them
before EPA makes any further decisions under the CAA,” Drevna
said.

EU, Egypt sign energy cooperation agreement

The European Commission and Egypt’s Foreign Affairs Minister
Ahmed Aboul Gheit, signed a memorandum of understanding Dec.
2 to enhance energy cooperation between Egypt and the European
Union. The pact would reinforce energy security for both.

Among five priorities are the establishment of a work program
to gradually converge Egypt’s energy markets with the EU’s and
the development of energy networks such as the Arab Gas Pipeline,
which could transport Egyptian and possibly Iraqi natural gas to
European countries.

Other areas covered include market reforms, promotion of re-
newable energy and energy efficiency, and technological and in-
dustry cooperation.

“Egypt is the EU’s sixth largest natural gas supplier and a key
transit country between the Middle East, Africa, and the EU,” said
EC Commissioner Benita Ferrero-Waldner. “Egypt’s commitment
to energy reforms is crucial for the creation of a Euro-Mediterra-
nean energy market.” 4
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NYMEX GASOLINE (RBOB)' / NY SPOT GASOLINE?

¢/gal
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'Reformulated gasoline blendstock for oygen blending.
“Nonoxygenated regular unleaded.
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BAKER HUGHES INTERNATIONAL RIG COUNT:TOTAL WORLD / TOTAL ONSHORE / TOTAL OFFSHORE

|l n d u s t r vy S ¢c or e b o ar d
IPEBRENT / NYMEX LIGHT SWEET CRUDE US INDUSTRY SCOREBOARD — 12/15
8/bbl
46.00
44.00 4 wk. 4wk.avg. Change, YTD YTD avg. Change,
42.00 Latest week 11/28 average year ago' % average' year ago' %
40.00
38.00
36.00 Motor gasoline 8,935 9,229 -3.2 9,006 9,289 -3.0
24.00 Distillate 3,990 4,079 -2.2 3,955 4,197 -5.8
iy Jet fuel 1,333 1,601 -16.7 1,621 1,624 -6.3
Dec. 3  Dec.4 Dec.5  Dec.8  Dec. 9 Residual 583 763 -23.6 594 728 -18.4
Other products 4,425 4,861 -9.0 4,620 4,818 -4.1
TOTAL DEMAND 19,266 20,533 -6.2 19,5613 20,678 -5.6
WTICUSHING / BRENT SPOT Crude production 4,988 5,018 -0.6 4,951 5,065 -2.3
$/bb! NGL production? 2,394 2,661 -10.0 2,270 2,405 -5.6
50.00 Crude imports 9,959 9,976 -0.2 9,810 10,042 -2.3
48.00 Product imports 2,851 3,185 -10.5 3,143 3,477 -9.6
46.00 Other supply® 1,267 857 478 1,360 1,023 32.9
1400 TOTAL SUPPLY 21,459 21,697 =11 21,534 22,012 -2.2
42.00
40.00 )
38,00 Crude runs to stills 14,655 15,151 -3.3 14,655 15,152 -3.3
500 Input to crude stills 14,907 15,5604 -3.9 14,907 15,441 -3.5
Dec. 3 Dec. 4  Dec.5  Dec.8  Dec. 9 % utilization 84.9 88.9 — 84.9 88.5 —
Latest Previous Same week Change,
Latest week 11/28 week week' Change yearago' Change %
NYMEX NATURAL GAS / SPOT GAS - HENRY HUB
$/MMbtu Crude oil 320,372 320,828 —-456 305,240 15,132 5.0
6.60 Motor gasoline 198,942 200,476  -1,534 200,623 -1,681 -0.8
6.40 Distillate 124,973 126,694 1,721 132,344 7371 -5.6
6.20 Jet fuel-kerosine 38,567 38,005 562 39,939 -1,372 -3.4
6.00 Residual 37,156 38,842  -1,686 38,033 -877 -2.3
580 Change, % Change, %
5.60 i |
50 , u Crude 219 219 0.0 20.1 9.0
[ Motor gasoline 22.3 22.3 0.0 21.7 2.8
’ Dec. 3 Dec.4  Dec.5  Dec. 8  Dec. 9 Distillate 31.3 315 -0.6 29.9 4.7
Propane 49.2 48.5 1.4 475 3.6
12/5 Change Chang %
IPE GAS OIL / NYMEX HEATING OIL Light sweet crude ($/bbl) 45.50 53.564  -8.04 9249 4699  -50.8
/gal Natural gas, $/MMbtu 6.23 6.67 -0.44 745 -1.22 -16.4
158.00
155.00 'Based on revised figures. ?Includes adjustments for fuel ethanol and motor gasoline blending components. ®Includes other hydro-
152,00 carbons and alcohol, refinery processing gain, and unaccounted for crude oil. “Stocks divided by average daily product supplied
for the prior 4 weeks. *Weekly average of daily closing futures prices.
74? gz Sources: Energy Information Administration, Wall Street Journal
141
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140.00
137.00
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Exploration & Development

Pioneer drilling lateral in Eagle Ford shale

Pioneer Natural Resources Inc., Dallas, is drilling the horizontal
leg in Cretaceous Eagle Ford shale in an exploratory well in DeWitt
County, Tex.

This is about 90 miles east-northeast of where Petrohawk Ener-
gy Corp., Houston, gauged an Eagle Ford gas-condensate discovery
in LaSalle County (OGJ Online, Oct. 21, 2008).

Petrohawk is completing its second well in LaSalle and is drill-
ing in McMullen County, Pioneer said.

Pioneer has logs through Eagle Ford from the more than 150
wells it has drilled in the Cretaceous Edwards Trend along its
310,000-acre spread from LaSalle to Lavaca counties and chose to
horizontally drill the Eagle Ford where it saw the best porosity.
Permeability is the question, the company said Dec. 2.

Eagle Ford shale is the source rock for the Cretaceous Austin
chalk and Edwards formations, Pioneer noted.

Meanwhile, the company’s Edwards gas production is averaging
85 MMcfd.

Reindeer delays gas project off W. Australia

The Apache Australia-Santos Ltd. joint venture has postponed
its Reindeer gas project off Western Australia, citing the poor
global economic outlook that has impacted the project’s main
customer.

The project included an unmanned wellhead platform and an
undersea natural gas pipeline to transport gas 100 km to shore. The
proposed onshore plant, at Devil Creek, 65 km south of Karratha,
included gas processing facilities for supplying the domestic mar-
ket in Western Australia. The project was to have come on stream
in 2010.

Deferral of Reindeer means that Apache and Santos will have to
suspend or terminate engineering and construction contracts. The
main contractor is Perth-based Clough Engineering.

However Santos said that work will continue on regulatory ap-
provals to ensure that restarting the project can be timely once gas
sales agreements supporting the development are concluded.

Reindeer, which contains an estimated 410-640 petajoules of
gas, was found in 1997 on permit WA-209-P.

Apache has a 55% interest and is the operator. Santos holds the
remaining 45% interest.

Cabot to hike Pennsylvania Marcellus program

Cabot Oil & Gas Corp., Houston, plans to boost production
from Devonian Marcellus shale in northeastern Pennsylvania in the
next few weeks from the current 13 MMcfd as it hooks up six verti-
cal and three horizontal wells.

Meanwhile, the company expects to expand to eight rigs in
2009 from the five currently working.

Cabot’s first horizontal Marcellus well came on line at 6.4
MMcfd after a six-stage frac in its 2,000-ft lateral. Measured total
depth is 8,925 ft.

Marcellus drilling totals 18 wells, 4 of them horizontal. The
2009 program calls for 16 vertical and 7 horizontal wells. Four
vertical and 3 horizontal wells remain to be drilled in 2008.

8
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— Quick Takes

Typical costs are $1.3-1.5 million for a vertical well and $2.6-2.9
million for a horizontal well. Average footage is 7,200 vertically
and 2,200 ft laterally.

The company has laid 10 miles of pipeline and started up one
compressor with a second unit standing by as produced volumes
warrant.

Haynesville gas flows as high as 28 MMcfd

Three operators reported new horizontal completions in Juras-
sic Haynesville shale at rates as high as 28.2 MMcfd of gas.

The three companies, Petrohawk Energy Corp. of Houston and
Comstock Resources Inc. and EXCO Resources Inc. of the Dallas
area, plan much more activity in the Haynesville in East Texas and
Northwest Louisiana.

Petrohawk reported the 28.2 MMcfd rate at its Sample 9-1 in
9-14n-11w, Red River Parish, La., about 12 miles south of Elm
Grove gas field. The rate came on a *%:-in. choke with 7,100 psi
flowing casing pressure.

Petrohawk’s Brown 17-4 in 17-16n-11w, Bossier Parish, gauged
23.4 MMcfd on a *%-in. choke with 7,700 psi FCP. And its Good-
win 9-5 in 9-16n-11w, Bossier Parish, made 21.1 MMcfd on a
*%+-in. choke with 6,750 psi FCP. The company plans to complete
five more Haynesville shale wells by yearend 2009.

Initial flow rate is 9 MMcfd at Comstock’s BSMC LA 7-1H well
in Toledo Bend North field, De Soto Parish. The flow came from
a 4,300-ft lateral at 11,750 ft true vertical depth after a 10-stage
frac.

Comstock is running another 10-stage frac at its Collins LA
15-1H well in Logansport field, also in De Soto. It has a 4,200-ft
leg at 11,350 ft. The company has a 22% interest in the Gamble
24-1H well at Logansport, drilled to 11,800 ft TVD with a 3,950-ft
lateral.

Comstock has drilled the vertical portion of two other Haynes-
ville wells. Bogue A-6H in Waskom field in Harrison County is to
get a 4,000-ft lateral, and Green 13H in Blocker field in Harrison
County is to get a 3,700-ft lateral. Comstock is drilling vertically
at Headrick 1H and Hart 1H in Logansport and Moneyham 7H in
Longwood field. Each is due a 4,000-ft leg.

EXCO said its first Haynesville horizontal well, Oden 30H6
in De Soto Parish, averaged 22.5 MMcfd on a *%:-in. choke with
7,800 psi FCP It has a 4,481-ft lateral at 12,304 ft TVD.

EXCO has two operated horizontal wells, one vertical well, and
two outside-operated horizontal wells in the play and plans to drill
25 or more horizontal Haynesville wells in 2009.

Busy 2009 seen in western Newfoundland

Vulcan Minerals Inc., St. John's, expects a busy year in several
exploration plays in Newfoundland and Labrador in 2009.

Vulcan plans to drill a 3,600-m exploration well, Robinson-1,
onshore in the Bay St. George basin that would be the basin’s deep-
est well ever. It is on a seismically defined structure with several
prospective reservoirs.

A drill pad is being built for the well, which is the culmination
of several years of seismic work and shallow drilling. Vulcan’s 50%
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working interest is to be carried fully by Investcan Energy Corp.

Vulcan plans to drill two other onshore wells 1,500-2,500 m
deep onshore in the basin and is reviewing the prospect for com-
pleting two 150-m core holes at Flat Bay to sample for natural
fracture systems.

Leprechaun Resources Ltd., private Alberta company, has be-
come operator of three onshore permits at Parsons Pond, west-
ern Newfoundland, in which Vulcan holds 7.39-18.57% interests.
Leprechaun is raising funds. The Parsons Pond area covers 100,000
acres of Cambrian-Ordovician platformal rocks in an area of nu-
merous oil seeps, and seismically defined drill targets occur as deep
as 4,000 m, Vulcan noted.

Vulcan owns 19% of the stock of NWest Energy Inc., which
holds 100% working interest in 1.6 million acres off western New-
foundland. The blocks cover a Cambrian-Ordovician-Silurian plat-
form and foreland basin rocks with petroleum potential. NWest is
shooting seismic and seeking partners for drilling.

Meanwhile, Vulcan and Investcan plan to explore 584,466-acre
License 1107 off Labrador. The license offsets two undeveloped
gas discoveries and has several seismic leads. Investcan’s interest
is 50%.

Drilling & Production

Montana BLM okays Bowdoin gas field plan

A decision to drill new and replacement wells at a rate equal to
the retirement of no longer productive wells will keep the Bow-
doin natural gas field active for another 35-50 years, the US Bureau
of Land Management said on Dec. 5.

BLM officials in Montana announced a finding of no significant
impact as they approved a proposed alternative with additional
mitigation for the project by Fidelity Exploration & Production Co.
and five other producers who want to drill within one of Mon-
tana’s oldest gas fields.

They said that the field, which has been active from the 1930s
and has about 1,450 wells, generally straddles the line between
Phillips and Valley counties south from the Canadian border to US
Highway 2.

“Production from some wells that were drilled in the 1940s
would be restored by drilling new replacement wells from the
original drilling pads. In other instances, areas within the field that
were previously passed over would be tapped to increase produc-
tivity,” said Donato Judice, supervisor in BLM’s Great Falls office.

Approved project components include up to 635 wells on in-
dividual sites; construction of new access roads and associated fa-
cilities, upgrading and use of existing roads; disposal of produced
water with evaporation ponds at each well site; use of solar, wind,
and gas-fired engines as external power sources, and installation of
electric power lines on a site-specific, case-by-case basis, and use
of remote electrical devices to measure temperature, pressure, and
well flow at each wellsite, the decision said.

Fidelity E&P is a division of MDU Resources Group Inc. of Bis-
marck, ND, a holding company which also operates oil and gas
pipelines and electric and gas utilities from Minnesota to Oregon
and Washington.

Oil & Gas Journal / Dec. 15, 2008

L&GAS
URNAL

Shell farms into Sicilian offshore licenses

Northern Petroleum UK Ltd. has brought in as a partner Shell
Italia Exploration & Production SPA for its licenses off Sicily under
a farmout agreement.

Shell will acquire a 55% interest in GR17-NP, GR18-NP, GR19-
NP, and a 70% stake in GR20-NP, GR21-NP, GR22-NP licenses.

Shell has agreed to pay €1.9 million for Northern Petroleum’s
back-costs and various seismic work. Northern will serve as opera-
tor during the initial seismic phase, and Shell will serve as operator
once drilling starts.

The assets are estimated to hold unaudited, combined, and un-
risked prospective resources of 1.9 billion bbl of recoverable oil.

Derek Musgrove, Northern Petroleum managing director, said,
“Shell will bring to the project Italian thrust belt and production
experience, in addition to its international major project and deep-
water expertise. In 2003, we perceived the potential of the thrust
belt play in the Sicily Channel ahead of the new climate of gas oil
prices and have been progressing these licences for several years.
The area under licence in the Sicily Channel is 4,367 sq km and
if drilling is successful it could open up a new Western European
hydrocarbon province.” 4

— Quick Takes

StatoilHydro tables Canadian bitumen upgrader

Norway’s StatoilHydro has dropped plans to develop a $16 bil-
lion (Can.) bitumen upgrader in Alberta because of soaring costs,
poor global economic conditions, and a lack of legislative clarity.

The announcement joins a growing list of major energy infra-
structure proposals that operators are delaying or canceling as eco-
nomic conditions deteriorate and oil prices fall. Royal Dutch Shell
PLC has postponed a planned expansion of the Athabasca Oil Sands
Project and the 100,000 b/d Carmon Creek oil sands project, near
Peace River in northwest Alberta. Petro-Canada also warned last
month that it could cancel its proposed upgrader following a 50%
leap in costs for its massive Fort Hills project that could exceed $28
billion (Can.).

In May, StatoilHydro’s project was initially delayed for 2 years to
2016. The upgrader was going to process bitumen into synthetic
crude from its 257,000 acres of oil sands leases that were bought
last year for $2.2 billion (Can.) to diversify from mature North Sea
assets. During the first phase the capacity would be 80,000 b/d
and this was expected to cost $4 billion (Can.). Later expansion
would boost capacity to to 243,000 b/d.

However, StatoilHydro said it would continue to monitor the
cost and price environment and reassess downstream options.
“This decision does not impact the upstream part of the company’s
oil sands venture. The production from the project will be mar-
keted as unprocessed bitumen,” the company added.

It will continue with its 10,000 b/d Leismer steam-assisted
gravity drainage project that is slated to start up in late 2010. Flint
Energy Services Ltd. has been contracted to construct the facility
160 km south of Fort McMurray, Alta., under a $41 million con-
tract (OGJ Online, Nov. 19, 2008). 4
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Processing

Sonangol lets contract for Lobito refinery

Sonangol EP has awarded an engineering, procurement, and
construction management services-site development contract to
KBR for the 200,000 b/d Lobito refinery in Angola, about 373
miles south of Luanda.

Financial details were not disclosed.

The EPC award follows KBR’s front-end engineering and design
contract granted in November. KBR will start its new assignment
immediately on the grassroots refinery, which will process heavy
crudes and reduce Angola’s product imports.

KBR’s EPC work also includes construction of a heavy haul road
to transport materials and equipment to the refinery, as well as a
marine facility that will be used to import and export both raw and
finished hydrocarbon products.

PetroSA lets contract for South African refinery
PetroSA has let a feasibility and front-end engineering and de-
sign contract to KBR for its 400,000 b/d refinery in the Coega
industrial development zone outside Port Elizabeth, South Africa.
The value of the contract was not disclosed.
The award builds on the prefeasibility study that KBR carried

Transportation

Firms charged in Buncefield storage depot fire

Total UK Ltd., Hertfordshire Oil Storage Ltd. (HOSL), British
Pipeline Agency Ltd. (BPA), TAV Engineering Ltd., and Motherwell
Control Systems 2003 Ltd. will be criminally prosecuted for the
December 2005 Buncefield oil storage depot fire in Hertfordshire,
UK.

The companies must appear in court on Jan. 23, 2009.

The companies face the proceedings after the Health and Safety
Executive and the Environment Agency investigated and published
its reports.

The agencies are jointly responsible for regulating nonnuclear
hazardous industrial sites in the UK.

During the incident there were a number of explosions, and 43
people were injured.

Total is being accused of failing to ensure the health, safety, and
welfare of its employees, failing to protect persons not in its em-
ployment, and polluting groundwater near the plant.

Total said it had sought legal advice and would consider its po-
sition once all the relevant papers have been served.

HOSL is facing two charges: failing to prevent a major accident
and limit its consequences to persons and the environment, and
polluting groundwater.

Hundreds of businesses, insurance companies, and local resi-
dents are seeking a total of £700 million in damages from Total and
HOSL in a separate civil lawsuit.

BPA was charged with failing to take all necessary measures to
prevent major accidents, and pollution groundwater.

TAV Engineering and Motherwell are being prosecuted for fail-

&GAS

— Quick Takes

out for Project Mthombo earlier this year (OGJ Online, Nov. 11,
2008).

KBR will start the work in December, and operations at the $11
billion refinery, which will be Africa’s largest, are expected to start
in 2014.

Feasibility studies will be completed in September 2009, and a
final investment decision is scheduled for late 2010.

The refinery is of strategic importance to South Africa as nation-
al demand for refined fuels has outstripped the nation’s refining
capacity. Diesel consumption is forecast to grow at 6% and petrol at
2%/year during 2009-20.

Sipho Mkhize, PetroSA’s president and chief executive, said that
if there were no investment in refining capacity, South Africa would
have to import 10 billion 1. of fuel/year by 2015—equivalent to
20% of the national requirement.

“Importing this much refined fuel will have a negative impact
on the country’s foreign exchange reserves and makes national
supply very vulnerable to external factors,” Mkhize added.

KBR will work with PetroSA to outline a competitive supplier
development program to stimulate economic growth, jobs, and
skills development in the eastern Cape under the industry liquid
fuels charter. 4

— Quick Takes

ing to protect the health and safety of people not in their employ-
ment.

In 2006, investigators said 300 tons of gasoline had escaped
from a tank, but they were unable to identify the reason behind the
ignition at the depot, 40 km north of London.

The UK minister for health and safety said in response to the in-
vestigation’s recommendations that planning for emergencies was
improving as was the effectiveness of emergency responses at ma-
jor hazard sites. There also has been careful planning to maintain
the resilience of the UK’s fuel supply.

Kirkuk-Ceyhan line resumes flow after repairs

Iraq resumed sending some 430,000 b/d of crude oil through
its pipeline to Turkey on Dec. 4 after flow was shut down on Dec. 1
due to technical problems.

“Oil is flowing at around 18,000 bbl/hr,” reported a shipping
agent, following the 2-day halt said by Turkish officials to have
been caused by an unidentified technical fault on a section of pipe-
line in Iraq.

The line had begun carrying oil earlier on Dec. 1 after the com-
pletion of repairs to damage caused by an explosion and fire on
Nov. 21 in Turkey’s southeastern province of Mardin.

The Kurdistan Workers Party (PKK) rebel group claimed respon-
sibility for the Nov. 21 bomb attack, which triggered the large fire
that stopped flow along the Kirkuk-Ceyhan line.

Turkish authorities confirmed that the blast appeared to be
caused by sabotage, although they said an investigation was ongo-
ing (OGJ Online, Dec. 1, 2008). 4
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AMERICA’S ENERGY NEEDS ARE

GROWING

SO ARE OURS

COME JOIN ONE OF THE FORTUNE 100 BEST COMPANIES TO WORK FOR®
As the nation’s demand for clean, abundant and affordable energy continues to rise,
(hesapeake Energy Corporation continues to expand. We are the nation’s number-one
producer of natural gas and the most active driller of new wells.

We're equally proud of our recognition as one of the FORTUNE 100 Best Companies
To Work For® in 2008. The selection was based on a wide range of criteria including
employee compensation, fringe benefits, trust in management and the quality of our
campus - all of which reflect an extraordinary respect shown for all employees.

(hesapeake offers excellent salary and benefit packages, as well as a very generous stock
award plan. For immediate and confidential consideration, please visit our company
website, www.chk.com, to either submit a resume or complete an online personal

FORTUNE profile. No telephone inguiries please.
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NOW AVAILABLE FROM IRI OIL TOOL!

Circulating
Swages

at a price
lower than

short term rental
charges!

IRI is now manufacturing high pressure swages with a unique
design that allows you to choose the pressure up to the limits of the
casing thread and choose the union or thread for the swaged down
portion. We have in stock and ready for shipment most popular cas-
ing sizes swaged to 1502 union (5000 psi WP through 9 " & 3000 psi
WP through 13 ;" & 1500 psi WP through 20"). Each Circulating
Swage comes equipped with a lift sub used to lift the swage and
protect the union thread. The swage has enough length above
the thread to allow it to be installed with tongs or tool bars.

LET US QUOTE YOUR NEXT REQUIREMENT
CALL TOLL-FREE 800-457-4851 FOR PRICE AND DELIVERY
PRIVATELY OWNED-ETABLISHED IN 1965

| il Tool Division

Visit our new web site: www.iri-oiltool.com

P.O. Box 95389 Oklahoma City, Ok. 73143-5389
Phone 405/632-9783 Fax 405/634-9637
98-1
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Alarmed at legislation

Your editorial “A chance to play
offense” is outstanding (OGJ, Nov. 24,
2008, p. 20).

I am an independent oil man, having
been in the business over 50 years, and
view with alarm impending legislation
repeating past mistakes to the industry
and the national economy.

I think there are some steps, although
expensive, the US can take that will con-
tinue to preserve our world position as
number one with the largest market, but
also militarily, and keep our considerable
influence in world affairs.

A start would be get on a war-time
footing and build nuclear generating
plants, upgrade the electrical grid, and
free up more federal lands for drilling
for oil and gas.

John L.Wright
Tulsa
C ale n dar
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(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal@spe.org, website:
www.spe.org. 19-21.

World Future Energy Summit,
Abu Dhabi, +971 2 444
6011, +971 2 444 3987
(fax), e-mail: sales@turretme.
com, website: www.worldfutu-

reenergysummit.com. 19-21.

API Exploration & Production
Winter Standards Meeting, San
Antonio, (202) 682-8000,
(202) 682-8222 (fax),
website: www.api.org. 19-23.

API/AGA Oil and Gas
Pipeline Welding Prac-

tices Conference, San Antonio,
(202) 682-8000, (202)
682-8222 (fax), website:

Www.api.org. 21-23.

International Process
Andlytical Technology
Forum (IFPAC), Baltimore,
(847) 543-6800, (847)
548-1811 (fax), e-mail:
info@jfpacnet.org, website:
www.ifpac.com. 25-28.

Global E&P Summit, Madrid,
+44 (0)20 7202 7500,
+44 (0)20 7202 7600
(fax), e-mail: info@wtgevents.

com, website: www. epsummit.
com. 26-28.

Offshore West Africa
Conference, Abuja, (918)
831-9160, (918)
831-9161 (fax), e-mail:
attendOWA@pennwell.com,
website: www.offshorewesta-
frica.com. 27-29.

The European Gas Conference,
Vienna, +44 (0) 1242 529
090, +44 (0) 1242 529
060 (fax), e-mail: wra@
theenergyexchange.co.uk, web-

site: www. theenergyexchange.
co.uk. 27-29.

SIHGAZ International Hydro-
carbon & Gas Fair, Hassi Mes-
saoud, + 213 21 21 58 74,
+21321215872/76
(fax),e-mail: contact@,
foirex.com, website: www.

sihgaz2009.com. 28-31.
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SPE Reservoir Simulation
Symposium, The Woodlands,
Tex., (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal@pspe.org, website;
www.spe.org. 2-4.

IADC Health, Safety, Environ-
ment & Training Conference

& Exhibition, Houston,

(713) 292-1945, (713)
292-1946 (fax), e-mail:
conferences@jiadc.org, website:
wwvw.iadc.org. 3-4.

Deep Offshore Technology In-
ternational Conference & Exhi-
bition (DOT), New Orleans,
(918) 831-9160, (918)
831-9161 (fax), e-mail:
registration@pennwell.com,
website: www.dotinternational.
net. 3-5.

Global Petrochemicals
Conference & Annual Meeting,
Cologne, +44 (0) 1242 529
090. +44 (0) 1242 529
060 (fax), e-mail: wra(@
theenergyexchange.co.uk,
website: www.wraconferences.
com. 3-5.

Russia Offshore Annual
Meeting, Moscow, +44 (0)
1242 529 090, +44 (0)
1242 529 060 (fax), e-mail:
wra@theenergyexchange.co.uk,
website: www. theenergyex-
change.co.uk. 4-6.

NAPE Expo, Houston,

(817) 847-7700, (817)
847-7704 (fax), e-mail:
info(@napeexpo.com, website:
www.napeonline.com. 5-6.

Pipeline Pigging & Integ-
rity Management Conference,
Houston, (713) 521-5929,
(713) 521-9255 (fax),
e-mail: clarion@clarion.

org, website: www.clarion.
org. 9-12.

CERAWeck, Houston, (617)
966-5992, e-mail: info@)
cera.com, website: www.cera.
com. 9-13.

15, 2008

SPE Unconventional Fields
Conference, Margarita Island,
Venezuela, (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal@pspe.org, website:
www.spe.org. 10-12.

Pipe Line Contractors As-
sociation Annual Conference
(PLCA), Catlshad, Cdlif,,
(214) 969-2700, e-mail:
plea@plea.oxg, website: www.
plea.org. 11-15.

IADC/SPE Managed Pressure
Drilling & Underbalanced
Operations Conference &
Exhibition, San Antonio,
(713) 292-1945, (713)
292-1946 (fax), e-mail:
conferences@jadc.org, website:
www.iadc.org. 12-13.

International Petrochemicals
Technology Conference &
Exhibition, London, +44 (0)
207357 8394, +44 (0)

207357 8395 (fax), e-mail:

enquiries(@europetro.com,

website: www.europetro.com.
16-17.

IP Week, London, +44 (0)20
8561 6030, +44 (0)20
8561-0131 (fax), e-mail:
events(@energyinst.org.uk,

website: www.energyinst.org.
uk. 16-19.

EnerCom’s The Oil & Services
Conference, San Francisco,
(303) 296-8834, e-muil:
kgrover(@enercominc.com,
website: www. theoilandser-
vicesconference.com/ index.
html. 18-19.

International Downstream
Technology & Catalyst Confer-
ence & Exhibition, London,
+44 (0) 20 7357 8394,
+44 (0) 20 7357 8395
(fax), e-mail: enquiries@
europetro.com, website: www.

europetro.com. 18-19.

ASEG/PESA International
Geophysical Conference &
Exhibition, Adelaide, +61
883527099, +61 8
8352 7088 (fux), e-mail:

ASEG2009@sapro.com.au,

website: www.sapro.com.au/
aseg.htm. 22-25.

Laurance Reid Gas Condition-
ing Conference, Norman,
Okla., (405) 325-2248,
(405) 325-7164 (fax), e-
mail: bettyk(@ou.edu, website:
www.engr.outreach.ou.edu.
22-25.

Nitrogen + Syngas Interna-
tional Conference and Exhibi-
tion, Rome, +44 20 7903
2167,4+44 207903 2432
(fax), e-mail: conferences(@)
crugroup.com, website: http://

crugroup.com. 22-25.

CERI Natural Gas Conference,
Calgary, (403) 282-1231,
(403) 284-4181 (fax),
e-mail: conference@ceri.cq,
website: www.ceri.ca. 23-24.

International Pump Us-
ers Symposium, Houston,
(979) 845-7417, (979)
847-9500 (fax), e-mail:
inquiry@turbo-lab.tamu.

edu, website: http:/ / turbolab.
tamu.edu. 23-26.

MARCH

EAGE North African/
Mediterranean Petroleum and
Geosciences Conference & Ex-
hibition, Tunis, +31 88 995
5055, +31 30 6343524
(fax), e-mail: eage(@eage.org,
website: www.eage.org. 2-4.

SPE Research & Develop-

ment Conference, Lisbon,
(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal@spe.org, website: www.
spe.org. 3-4.

APPEX Prospect and
Property Expo, London,
(918) 560-2616,(918)
560-2684 (fax), e-mail:
convene(@aapg.org, website:
Www.aapg.org. 3-5.

Subsea Tieback Forum &
Exhibition, San Antonio,
(918) 831-9160, (918)
831-9161 (fax), e-mail:

registration(@pennwell.com,
website: www.subseatiebackfo-
rum.com. 3-5.

GPA Annual Convention, San
Antonio, (918) 493-3872,
(918) 493-3875 (fax), e-
mail: pmirkin(@gasprocessors.

com, website: www.gasproces
sors.com. 8-11.

Doha Natural Gas
Conference & Exhibition,
Doha, e-mail: gascon(@)
qp-com.qa, website: www.

dohagascon.com.qa. 9-12.

ARTC Annual Meeting, Kuala
Lumpur, +44 1737 365100,
+44 1737 365101 (fux),
e-mail: events@gtforum.com,

website: www.gtforum.com.
10-12.

European F uels Conference,
Paris, +44 (0) 1242 529
090. +44 (0) 1242 529
060 (fax), e-mail: wra@)
theenergyexchange.co.uk,
website: www.wraconferences.
com. 10-12.

Turkish International Oil &
Gas Conference & Showcase
(TUROGE), Ankara, +44 (0)
207 596 5233, +44 (0)
207 596 5106 (fax), e-mail:
oilgas(@ite-exhibitions.com,
website: www.oilgas-events.
com. 10-12.

Middle East Oil & Gas Show
& Conference (MEOS),
Manama, +973 17 550033,
+973 17 553288 (fax),
e-mail: aeminfo@batelco.com.
bh, website: www.allworldex

SPE/IADC Drilling Confer-
ence & Exhibition, Amsterdam,
(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal @spe.org, website; www.
spe.org. 17-19.

Latin American Meet-

ing on Energy Economics,
Santiago, 56 2 3541411, 56
2 5521608 (fax), e-mail:
info@gelaee.org, website: www.

elaee.org. 22-24.

NPRA Annual Meeting, San
Antonio, (202) 457-0480,
(202) 457-0486 (fax), e-
mail: info@npra.org, website:
WWW.Npra.org. 22-24.

ACS Spring National Meeting
& Exposition, Salt Lake City,
(202) 872-4600, e-mail:
service@acs.org, website:
Www.dcs.org. 22-26.

NACE Corrosion Confer-
ence & Expo, Atlanta,
(281) 228-6200, (281)
228-6300 (fax), website:

www.nace.org/ c2009.
22-26.

PIRA Understanding Global
Oil Markets Seminar, Dubai,
65 6581 4122, e-mail:
jay@pira.com, website: www.
pira.com. 23-24.

SPE Americas E&P
Environmental and Safety
Conference, San Antonio,
(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal@spe.org, website; wiw.
spe.org. 23-25.

hibitions.com/oil. 15-18.

Purvin & Gertz Annual

International LPG Seminar,
TheWoodlands, Tex., (281)
367-9797, website: www.

purvingertz.com. 16-19.

Gas Asia, Kuala Lumpur, +44
(0) 1242 529 090, +44
(0) 1242 529 060 (fax),
e-mail: wra(@theenergyex-
change.co.uk, website: www.

theenergyexchange.co.uk.
17-18.

API Spring Petroleum Mea-
surement Standards Meeting,
Dallas, (202) 682-8000,
(202) 682-8222 (fax),
website: www.api.org. 23-26.

Asian Biofuels Roundtable,
Kuala Lumpur, +44 (0) 207
067 1800, +44 207 430
0552 (fax), e-mail: a.ward@
theenergyexchange.co.uk,
website: www.wraconferences.
com/FS1/ABlregister.html.
24-25.
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Technology, humanly applied

Steven Poruban
Senior Editor

Technology developed by the oil and
gas industry to locate and extract oil
and natural gas from below the earth’s
surface is now being adapted for hu-
manitarian purposes.

The revamped application, in this
instance, was fueled by a devastating
natural event: the Asian Tsunami, or
Boxing Day Tsunami, that fol-
lowed the Indian Ocean earth-
quake in December 2004.The
massive deadly wave struck
the coastlines of Indonesia,
Sri Lanka, India, and Thailand,
as well as other more-distant
locations, killing thousands of
people and injuring and dis-
placing thousands of others.

Shortly after the disaster,
Craig Beasley, then-president
of the Society of Exploration
Geophysicists (SEG), sum-
moned a call to action to SEG’s
membership, urging them
to help, stating, “We have
a significant contribution to make as
geophysicists.”

In early 2008, SEG Foundation, a
trust formed by SEG to provide schol-
arships for students of geophysics,
established a program called Geosci-
entists Without Borders (GWB). With
a $1 million funding commitment
from Schlumberger (and with further
investment since provided by Australia’s
Santos Ltd.), the program’s mission
statement is straightforward: “Con-
nect universities and industries with
communities in need through projects
using applied geophysics to benefit

people and the environment around the
world.”

First projects announced

Last month, GWB revealed that India
and Thailand would be the sites for
the first two projects sponsored by the
GWB program.

Hydrogeophysics will play a major
role in both project sites, SEG reported,
adding, “Joining universities and their
students with communities in two
foreign countries, the projects demon-
strate the useful and often critical use of
geophysics to assist communities with
significant needs for such basic resourc-
es as fresh water.”

et A
Workers in India
work to build a
i water-holding struc-
ture in the hope that |

A it will allow

capture the monsoon

rains and save the
precious water that |

will be crucial in the

dry season. Photo

taken by Stephen

Moysey, project

» manager, of Clemson

= University.

One of the first projects will address
the severe water crisis in rural India,
SEG said. Clemson University will part-
ner with the Foundation for Ecologi-
cal Security (FES), an Indian nonprofit
organization, to use electromagnetic
induction to map soil moisture and
shallow aquifers in the Salri watershed
in India’s Madhya Pradesh state.

“The scarcity of fresh water is a
longstanding problem in central India
that impacts the health, productiv-
ity, and quality of life for millions of
people,” project organizers said. Even
though rainfall for the area is usually

45-60 in./year, they said, most of it falls
in only 3 months of the year. “The goal
of this project is to increase the water
supply through water capture, storage,
and usage management,” they said.

Led by Stephen Moysey of Clemson
University and Rangoori Ravindranath
of FES, GWB will provide tools and
knowledge that will assist villagers in
making water management decisions
that will favorably impact water supply
throughout the year, SEG said.

Work in Thailand

In Chiang Mai, northern Thailand,
SEG reported that three distinct hu-
manitarian efforts under one project
are planned that will “mitigate
earthquake hazards, address
water quality issues, and pre-
serve cultural heritage through
archaeological mapping.”

GWB will use seismic,
ground-penetrating radar,
electrical, gravity, and mag-
netic methods to address
geotechnical issues. Boise State
University (BSU) will work in
partnership with Chiang Mai
University (CMU) to “ad-
vance humanitarian geophys-
ics in Southeast Asia through
a student-based approach, by
teaching students geophysical
skills that can be used in their home
regions,” SEG said.

“Undergraduate and graduate
students, with the help of profession-
als and teachers, will gain hands-on
experience with geophysical data
acquisition, processing and interpreta-
tion, creating reports that address local
environmental and engineering prob-
lems,” SEG said.

Leading the effort are Lee Liberty
and Kasper van Wijk of BSU, and Spen-
cer Wood (retired from BSU), Fong-
saward Singharajwarapan, and Siriporn
Chaisri of CMU. 4
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new SOIUtIONS for offshore

e .
g

In its 13th year of providing a lucrative platform for information
exchange and new business development, Offshore West Africa is
the region’s premier technical forum focused exclusively on West
Africa’s offshore oil and gas market.

Offshore West Africa is a unique annual forum for the industry,
with both a world class conference combined with the exhibition
showcasing the latest technological developments. This unique
event attracts senior decision makers, enabling you to make crucial
contacts within the industry.

A world class conference program including:

* Regional Perspectives & Capacity Development
e Offshore Drilling Technology, Well Construction & Completion
* Local Content

e Sustainable Development

* Subsea Technology

* Geosciences & Reservoir Management

* Floating Facilities

» Ultra-Deepwater & Innovative Technology

* Flowlines, Pipelines & Flow Assurance

» Offshore Operations Management

* Finance & Risk Management

* HSE & Security

Make plans now to participate in 2009 and gain new insight into
the investment and development trends continuing to gain fast
momentum in this dynamic region, more than 1,500 offshore
professionals are expected to attend the three-day conference
and exhibition.

EARLY BIRD OFFER- REGISTER BEFOR
19TH DECEMBER AND SAVE $210 *
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OEESHORE

West Aercw g

CONFERENCE & EXHIBITION
International Conference Centre
Abuja, Nigeria
27- 29 January 2009
BOOK SPACE NOW FOR PRIME PLACEMENT!

For Exhibit and Sponsorship Information, Please Contact:
Dele Olaoye - (Nigeria/Africa)

Phone: +234 802 223 2864

Email: g-she@inbox.com

Ana Monteiro - (Europe & Middle East)
Phone: + 44(0) 1992 656 658
Email: anam@pennwell.com

Sue Neighbors - (The Americas)
Phone: +1 713 963 6256
Email: sneighbors@pennwell.com

Register now at :

www.offshorewestafrica.com

*This saving applies to Individual Delegate
(Full Conference Registration)

Supporting Organisation:

Flagship Media Sponsors Owned & Managed by:

SHRA Offshore Penl
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E di t o r i a l

Ranking high in bribery

OIL&GAS
JOURNAL

On some rankings it’s best to score near the
bottom. So it is with assessments by Transparency
International (TI), the anticorruption group, of
the tendency of industries to pay bribes. On two
new rankings related to TI’s Bribe Payer’s Index for
2008, the oil and gas business ranks near the top.

The survey evaluates 22 of the world’s wealthi-
est exporting countries based on the likelihood
that companies from them pay bribes abroad. It
comes from observations of 2,742 senior busi-
ness executives from companies in 26 countries,
selected according to the size of their imports and
inflows of foreign direct investment. This year
the survey also produced two evaluations of the
likelihood that companies from specific industries
engage in illicit behavior.

Third place

In a list showing how likely companies in
specific industries are to bribe public officials, the
oil and gas industry ranks third. It scores 5.9 on a
scale of 0-10 in which 0 means “bribes are almost
always paid” and 10 means “bribes are never
paid.”

Industries more likely than oil and gas to
practice bribery, according to the TT assessment,
are real estate and property development, scoring
5.7, and public works contracts and construction,
5.2. Industries least likely to be involved in bribery
are information technology, 7.0, and banking and
finance and fisheries, 7.1 each.

The other TI industry ranking gauges the fre-
quency of attempts to influence legislation, laws,
and decision-making through private payments
to public officials. On this list, based on the same
0-10 scale, the oil and gas industry holds sec-
ond place with a score of 5.7.The public works
contracts and construction industry holds the
number-one position on this list, too, at 5.6.Third
place belongs to mining, 5.8.The least frequent
payers for influence are agriculture and fisheries,
7.1 each, and light manufacturing, 7.2.

TI's basic country survey also assigns scores of
0-10: the higher the score, the lower the likeli-
hood that companies from the country pay bribes
abroad. The countries least likely to export bribery
are the Netherlands, 8.7, and Canada and Belgium,
8.8 each.

On the country list, unlike the industry rank-
ings, the cleanest countries rank highest. At the
bottom of the ranking are Mexico, 6.6, China, 6.5,
and Russia, 5.9. Other countries with more than
minor oil production and their scores are the UK,
8.6, Australia, 8.5, France and the US, 8.1 each,
Brazil and Italy, 7.4 each, and India, 6.8.

The index, said Huguette Labelle, T chair,
shows “a number of companies from major ex-
porting countries still use bribery to win business
abroad.” Labelle urged countries to commit to
the provisions of the Organization for Economic
Cooperation and Development Antibribery Con-
vention, which the TI report calls “the foremost
international legal instrument for tackling the sup-
ply side of international bribery.”

Surveyed executives don’t think governments
are answering the call. The TI report said, “two
thirds of senior business executives believed that
governments are ineffective in the fight against
corruption.” But the executives themselves seemed
less than savvy about anticorruption efforts. The
report said three fourths of them “revealed that
they were not at all familiar” with the OECD con-
vention.

TI's survey reflects perceptions about bribe-pay-
ing—the countries from which it emanates and
the industries that practice it. Perceptions can be
wrong. They do influence behavior, however. The
public’s behavior toward the oil and gas industry,
transmitted inevitably through politics, cannot
improve after the TI report.

How to react

The oil and gas industry has several ways to
react to TI’s findings. It can agree with them and
either do nothing or resolve to improve. It might
also disagree with the findings and either do
nothing or actively defend itself. Companies and
their trade associations will have to decide how to
proceed.

What they must not do is shrug off the TI
findings as not relevant to their work or, worse,
evidence of ingrained practice about which noth-
ing can be done. Bribes are tools of corruption,
and corruption hurts people, usually poor people.
Work by oil and gas companies that hurts people
is work that shouldn’t be done. 4
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The Gulf International Convention & Exhibition Centre
Manama, Kingdom of Bahrain
19 - 21 January 2009
On Gas PIPELINE
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MAINTENANCE TECHNOLOGY.

REGISTER NOW ONLINE & SAVE $200

The Gulf's premiere forum for oil & gas maintenance, reliability technologies and the latest developments in pipeline rehabilitation and maintenance.

CONFIRMED KEYNOTE SPEAKERS INCLUDE:

H.E. Dr. Abdul-Hussain Bin Ali Mirza,
Minister of Oil & Gas Affairs and Chairman
of National Oil & Gas Authority,

Kingdom of Bahrain

N M Amer Al Sulaim,
Executive Director of Industrial
Services, Saudi Aramco

Mr. Abdulkarim Jaffer Al-Sayed,
Chief Executive
The Bahrain Petroleum Company “BAPCO”

TOP REASONS TO ATTEND OGMT / PRM 2009:

High quality speakers providing detailed insight into the region’s oil and gas maintenance & pipeline rehabilitation industries
Interactive panels and sessions

Networking receptions providing opportunities to meet key industry players

Leading industry exhibition. Don’t miss the opportunity to update your knowledge and skills and see the latest industry developments
and technology for the oil and gas industries at Oil &Gas Maintenance Technology / Pipeline Rehabilitation & Maintenance 2009

For further information contact:

Register Today & Save $200.

T: +44 (0) 1628 810 562 E: francesw@pennwell.com

Platinum Sponsors & Co-Hosted by: Supported by: Sponsor: Flagship Media Sponsors: Owned & Produced by:
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The irreversible decline of Mexico’s
Cantarell field has been the subject of
steady discussion in the industry. The
broad consensus is that Mexican oil
production levels are at serious risk,
with concomitant implications for
international oil markets. For the most
part, however, analysts have focused on
what a drop-off would mean for the
US, 16% of the crude imports of which

come from

Ahoveground constraints may | -
limit Mexico’s oil production

its southern

But what
does Cantarell’s
decline means
for Mexico

Jude Clemente
San Diego State University

itself, currently
the world’s sixth largest oil producer?
Consider these issues:
* Oil export revenues form the
primary pillar of Mexico’s drive toward

San Diego modernization and economic growth.
Funds from the state-owned oil compa-
ny, Petroleos Mexicanos (Pemex), repre-
sent over 40% of the federal budget.

* Cantarell’s production has declined
to 1.12 million b/d in 2008 from
about 2.1 million b/d in 2006 (OG],
Dec. 11, 2006, p. 29, and OG]J Online,
Sept. 26, 2008). Pemex officials believe
Cantarell production will decline at
about 14%/year in the coming years.

* Cantarell has accounted for more
than 50% of Mexico’s production since
2000, and the nation exported most of

IMEXICO'S OIL PRODUCTION VS. DOMESTIC CONSUMPTION Fig.
4.0
=@= Consumption «=@= Production
3.5
3.0
=
S 2.5-
=
2.0
154
1.0 T T T
*2005 2010 2020 2025 2030

*In 2005, Mexico had 1.7 million b/d to export.
Source: EIA International Energy Outlook 2008
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its oil during that time, with more than
80% going to the US.

The socioeconomic consequences
of a decrease in oil production, then,
would be profound for Mexico, leav-
ing the country with what one analyst
called a “nightmarish budget crisis.”

New direction needed

As the erosion of Cantarell’s output
proceeds after several years of enhance-
ment from nitrogen injection, pressure
intensifies on Mexico’s oil industry to
offset the decline. Thus, the search is on
to find and develop new fields that not
only replace losses from Cantarell but
ultimately allow Mexican production
rebound. It is increasingly clear, how-
ever, that a difficult—and different—
path lies ahead.

Two leading experts on Mexico’s oil
situation have stressed that “business
as usual” will not enable the country
to meet its oil production goals, and
they suggested actions more likely to
succeed:

* Pemex must be permitted to
develop strategic alliances with techno-
logically sophisticated international oil
companies, says George Baker, publisher
of Mexico Energy Intelligence.

* Pemex must pay more attention
to exploration to balance its emphasis
on production if the country hopes to
meet its long-term goals, insists David
Shields, an independent oil analyst and
author of several books on Pemex.

* The company also needs to sys-
tematically refurbish and expand its
facilities along the entire energy supply
chain, Shields says.

These changes will require major
adaptation by the country’s leaders. The
2008 energy reform bill, which passed
through Congress in October, does
not offer the sweeping changes the oil
industry needs.

Pemex officials express confidence
that two other oil systems will be able
to compensate for Cantarell’s termi-
nal decline. The onshore Chicontepec
basin and offshore Ku Maloob Zaap
(KMZ) together are estimated to hold
53% of Mexico’s reserves and 72% of
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non-Cantarell reserves.'

While these regions will require
extensive capital expenditures, sophisti-
cated technology, and time to develop,
they appear to be Mexico’s greatest
opportunities over the next decade to
compensate for Cantarell’s decline.

Unfortunately, there is a growing
likelihood that even if the key technical
challenges are tractable, aboveground
issues in Mexico will constrain produc-
tion and limit exports. Cambridge Ener-
gy Research Associates (CERA) contends
that the greatest threats to global pro-
duction increases are not belowground
but rather from the human conditions
of politics, economics, regulation, and a
hesitancy to proceed.

Resource nationalism

In 1938, Mexico became the first
major producer to expel international
oil companies (IOCs)—mostly Ameri-
can and British—and created Pemex.
This event remains a symbol of sover-
eignty and a source of national pride.

Numerous politicians have played
on this emotion and railed against any
“theft of the oil industry” by outsid-
ers. Mexico’s leading leftist political
figure, Andres Obrador, has steadfastly
opposed private investment in the oil
sector. “The country’s oil belongs to the
people, even the most humble. We must
defend this historic conquest,” he said.”

Mexico’s oil industry, therefore, has
little opportunity to partner with for-
eign companies to improve production,
despite the expertise and technology
such firms could provide. The Mexican
people distrust IOCs, especially those
from the US, and proposals for pri-
vate investment generate mass protests
throughout the country. A recent poll
showed that 62% of the population op-
poses partnering with I0Cs.’

However, the administration of Presi-
dent Felipe Calderon, a former energy
minister, realizes that Mexico must seek
help in developing its energy resources.
In a February interview, Energy Minister
Georgina Kessel said. “We are looking
for (Pemex) to have the flexibility to
form associations like all the companies

Oil & Gas Journal / Dec. 15, 2008

in the world.”* Calderon was even more
explicit in a televised national address.
“We must act now. Time and our oil are
running out,” he said.’

But Calderon’s April initiative, push-
ing for outside investment in deepwater
oil exploration and production (E&P),
remains unpopular. “We are in com-
plete disagreement with the [Calderon]
government,” said Manlio Beltrones, a
senator from the Institutional Revolu-
tionary Party (PRI), in a radio inter-
view.®

Ordinary Mexicans are understand-
ably skeptical when private inves-
tors access state enterprises. Mexican
businessman Carlos Slim was ranked as
the richest man in the world in 2007,
mostly by making billions from the
privatization of Mexico’s national tele-
phone company, Telmex.

Aging infrastructure

Pemex’s financial troubles—exempli-
fied by a staggering increase in debt to
more than $110 billion in 2008 from
$43 billion in 2000—have led to a
patchwork oil infrastructure.’” ®

The company lacks funds to mod-
ernize because Pemex pays such a high
percentage of its revenues to the govern-
ment. In 2006, for example, of $97 bil-
lion in Pemex sales, $79 billion (81%)
went to federal coffers.” As the govern-
ment’s need for revenue escalates, funds
to improve energy infrastructure decline.
In 1997, Pemex had a budget of $2.7
billion for maintenance. In 2007, the
budget was only $1 billion."

A deteriorating pipeline system
highlights Mexico’s infrastructure
problems. Over the past decade, main-
tenance expenditures have been only
one third of what is required, and more
than half of the pipelines are operat-
ing beyond their 30-year lifespan.'!

In an effort to maintain production,
equipment is pushed to the limit, and
ruptures regularly occur from excessive
pressure. Pemex has consistently been
forced to close pipelines because of a
lack of maintenance, and it now needs
over $3 billion for urgent pipeline
repairs.

Recognizing these problems, Cal-
deron has outlined a “National Infra-
structure Program,” which includes
investments of $75 billion in E&P and
$27 billion in refining by 2012.% Un-
fortunately, the urgency of maintaining
the production system is the squeaky
wheel that demands the grease. Over
80% of Pemex’s E&P budget is funneled
into production rather than exploration
(OGJ Online, Apr. 22, 2008).

Even according to relatively optimis-
tic Pemex data, proved reserves have
fallen 41% since 2000 to about 14.7
billion bbl.'* The US Energy Informa-
tion Administration (EIA) indicates
reserves have declined 75% since 1997
and now stand at 12.4 billion bbl.
Shields’s March 2008 report for the
University of California at Berkeley
presents an even more cautious view,
estimating Mexican reserves at 11.8 bil-
lion bbl.”®

Burgeoning demand

Mexico’s population, like that of
many other energy-producing nations,
is growing rapidly and consuming
more energy, reducing exports.

Its population will increase to 140
million in 2030 from 109 million in
2008—an increase of over 25% in less
than a generation."

Economic growth is changing the
face of Mexico. The gross domestic
product will increase to $2.9 trillion
in 2030 from about $1.4 trillion in
2007—an annual growth of 3.3%."?
This increase is the foundation of the
rise of an energy-consuming middle
class.

Automobile sales are up, and there is
firm evidence that “gas guzzlers” from
the US are finding their way to Mexico,
raising fuel consumption.'* More
importantly, forecasted growth in the
number of vehicles in the next 20 years
is staggering. J. Dargay, D. Gately, and M.
Sommer, in a 2007 report, projected
that Mexico’s vehicle fleet will increase
to 66 million in 2030 from 17 million
in 2002, an astounding quadrupling
of vehicles in less than 3 decades."* The
group’s study found that the average
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O1L USE AS A DOMESTIC FUEL, 2005

Fig. 2
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*During 2003-08, Mexico rose from 13th to 10th highest oil consuming country.

Sources: EIA 2008 web site, US Central Intelligence Agency

annual growth rate for the number of
vehicles in Mexico is nearly double that
of the US and Canada combined.

This energy demand growth has
huge implications. EIA, in its Interna-
tional Energy Outlook 2008, projected
that during 2005-20 Mexico’s oil con-
sumption will increase by about 24%.
Mexico will need 2.6 million b/d of
oil in 2020—about 500,000 b/d more
than in 2005. Mexico’s oil production,
however, will have fallen to 2.4 million
b/d from 3.8 million b/d during the
same time. By 2020, Mexico’s oil con-
sumption will have outstripped produc-
tion by 200,000 b/d (Fig. 1).

By 2030, Mexico’s oil consump-
tion will have increased from today’s
by 48%. By then, Mexico will need
300,000 b/d more than it can produce.
Interestingly, EIA is forecasting that
Mexico’s oil production will increase
to 2.8 million b/d in 2030 from 2.4
million b/d in 2020. It remains unclear
what will ignite the 2020’s resurgence
because EIA recognized that Cantarell is
declining at 14%/year, and Pemex of-
ficials have admitted that KMZ and the
Chicontepec basin will peak in 2010
and 2016, respectively (OGJ Online,
Feb. 25, 2008).

Even if EIA’s optimistic forecast is
correct, Mexico would still need to
import 300,000 b/d to satisfy domestic
consumption by 2030. But the country
might need even more. What would

20

make oil production increase 17% in
2020-30? Where will this oil come
from?

Mexico’s shift—from US oil supplier
to its competitor for oil imports—could
happen very quickly.

In addition, burgeoning transpor-
tation demand has led to a drastic
rise in gasoline imports since 2000.
Mexico now imports about 40% of its
gasoline.'® This growth is expected to
increase by 58%—to a total of 489,000
b/d by 2015 (OGJ Online, Apr. 22,
2008).This demand is driven by the
rising middle class, an increasing
percentage of young people, and rapid
urbanization that was not adequately
planned.

Gasoline is wasted in the standstill
traffic jams that are part of everyday life
in the country’s large cities. Further, the
current pipeline-storage systems are in-
sufficient to handle increasing gasoline
imports, and Mexico faces shortages.
Virtually all gasoline imports come
through the Atlantic port of Tuxpan,
where facilities are outdated and capac-
ity is constrained. Mexico’s northern
states often face gasoline shortages.

As Fig. 2 demonstrates, Mexico is
more reliant on oil as an energy source
than most major producers. Accord-
ingly, socioeconomic dislocations
from inadequate supply colliding with
increasing demand will be severe.

Oil exports are at immediate risk. In

fact, Mexico’s waning ability to export
oil is already apparent. According to
Pemex’s official June “Monthly Petro-
leum Statistics,” total exports fell to 1.7
million b/d in 2007 from about 1.8
million b/d in 2006—a 6% reduction
and a decline that is expected to ac-
celerate. In May, Pemex’s exports to the
US dropped to 1.2 million b/d, a 21%
decrease in just 1 year.'

Not only is Mexico exporting less
oil, it is exporting heavier oil. Pemex’s
June statistics indicated that 89% of
crude exports this year has been of the
Maya variety, which averages about 22°
gravity. Last year, 87% of crude ex-
ports was Maya, up from 83% in 2006.
Mexico is now being forced to keep the
lighter oil that it produces—Isthmus
(34°) and Olmeca (39°)—for domestic
consumption.

Production costs rising

The financial status of Pemex is
particularly vexing given the rapidly
escalating costs of energy production.
CERA, for example, recently reported
that Pemex’s global Upstream Capital
Cost Index has doubled since 2005.'¥ To
make matters worse for Mexico, CERA
added: “Specialized deepwater equip-
ment...showed the largest increase.”

More than half of Mexico’s prospec-
tive reserves lie in deep water. Chris
Salden, British Petroleum’s vice-pres-
ident of E&P in Mexico, reported that
Pemex would need an investment of
$200 billion during the next decade for
deepwater work."”

Downstream costs are rising steadily
as well. The Nelson-Farrar index of
reﬁning costs, reported in OG]J since
1946, has shown steady escalation
across the board—Ilabor, materials, and
equipment. Escalating refining costs
are an especially important issue given
Mexico’s “need to build a refinery every
3-4 years over the next 2 decades” (OG]
Online, May 5, 2008).

While costs are rising worldwide,
Mexico’s situation is exacerbated by
the dramatic change in the source and
quality of future oil supply. As the focus
now shifts to other fields, it is becom-
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ing more apparent that Cantarell was
the epitome of “low hanging fruit.”
Cantarell needed just 200 wells.?
The water at Cantarell is calm. Due to
its shallow pay, straightforward geology,
and high oil concentration, Cantarell
has been relatively easy to exploit since
its discovery in 1971.
Contrast this to the char-
acteristics of the two fields
Pemex views as being able to
offset Cantarell’s decline in

the US Congress to help fund Mexico’s
drug battle, US President George W.
Bush recently claimed Mexico has spent
$3 billion to fight the drug war.**
Given these swelling social pro-
grams, reinvestment in oil exploration
and development has become an after-
thought, whereas E&P investment could

IMEXICO'S MOST IMPORTANT OIL REGIONS

Chicontepec

regulatory changes occur, Mexican oil
production probably has peaked.

Intellectual isolation

Despite the crucial role of deep
water in Mexico’s energy portfolio,
Pemex is sometimes absent from ad-
vanced technology meetings such as the
Offshore Technology Confer-
ence (OTC) held annually in
Houston.*

Modernizing into deep-

Characteristic Cantarell KMz basin . .
the next decade (see table). water operations might be
Area size, sq miles 70 47 2,400 : :
The development of e et = 160 orios especially difficult because
the Chicontepec basin will Production costs, $/bbl 5+ 9+ 12+ Pemex has little access to
k Peak year 2004 2010 2016 . .
require an average of 1,000 Peak amount, million b/d 2.1 0.8 0.5 necessary educational infra-
wells/year for 15 years.?! Average crude density, © - 22heavy  13veryheavy 1845 rﬁgﬂ\{}f structure. Only two Mexican
This is more than Pemex 200712 required . universities offer doctorates
investment, $ billion 14.5 9 14.5

currently drills in the entire
country. The channel system
has low permeability and
mostly heavy oil in thin pay.
This complex geology limits primary
oil recovery rates to the 5-7% range
and is the main reason development has
been limited since oil was discovered
there over 80 years ago.”” The heavy oil
at KMZ also indicates production costs
are destined to rise in Mexico.

Competing social needs

The emerging middle class and the
country’s increasing dedication to social
programs are requiring substantial
expenditure, with much of the funding
coming directly from Pemex. Energy
revenues are siphoned off to pay for
schools, roads, and medical, antipoverty,
and other human welfare programs.
The government has created a major
recycling program and is building or-
phanages and affordable housing, while
making low-interest loans available for
business start-ups. It also has toughened
emission standards.

In addition, Mexico has begun an
historic struggle against the drug cartel
activity that has paralyzed the nation.
This effort will require even more
resources that ideally would be used to
help solve the problems of its oil indus-
try. High oil prices are the main reason
Mexico has the money to fight crime
and poverty. In his attempt to persuade
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*Majority of reserves are heavy, in 20s° gravity range, but some lighter pockets exist.
Sources: Rigzone.com, Bloomberg.com, OGJ, Shields 2008, Broderick 2007

discover more oil to support social
programs.

In September 2007, Calderon called
for “an urgent reduction in public
spending to reduce the enormous de-
pendence on oil revenue.”*

Institutional barriers

Private investment in Mexico’s oil
industry is not permitted under the na-
tion’s constitution. Mexican law limits
Pemex to offer outside companies only
multiple service contracts whereby Pe-
mex pays a fixed cost for services on oil
projects. The contractor does not receive
any part of the earnings that Pemex
may realize. Outside companies are not
involved in E&P, and risk contracts are
forbidden.

Pemex pays over 60% of its annual
earnings in taxes and royalties, and
Mexico’s Congress must approve its
budget each year. These factors limit
E&P investment. When Pemex generates
above-average revenues, the govern-
ment takes a larger amount of earnings
through higher taxes. Conversely, when
Pemex produces below-average rev-
enues, the company’s budget is reduced
to offset the deficits created in other
sectors of the government.

Baker says that unless upstream

in deepwater geology, and
the number of PhDs at Pe-
mex from English-speaking
universities is on the decline.
Critics claim that Pemex managers are
appointed on the basis of party loyalty
rather than experience or knowledge.
Such patronage is an important con-
straint because Pemex officials are
replaced with each presidential admin-
istration, a new one being elected every
6 years.

Calderon recently engaged televi-
sion and radio advertisements push-
ing for the public to be more open to
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reform. Baker believes internal reform
is only part of the solution: “To im-
prove Pemex, you need to have a view
that...looks beyond Pemex,” and “Any
particular effort to reform Pemex, as an

effort itself, will not succeed.”?”
Shields asserts there is no vision
behind Calderon’s bill. “It is a proposal
that tries to give something to every-
body, and it does not seem to get very

far in anything,”?® he said. 4

References
References are available from the
author.

FERC 1ssues final EIS for LNG project near Baltimore

Nick Snow
Washington Editor

The US Federal Energy Regulatory
Commission identified additional ad-
verse environmental impacts as it issued
a final environmental impact statement
(EIS) on Dec. 5 for a proposed LNG
project outside Baltimore.

However the staff said such impacts
would be “mostly limited” from the
LNG import terminal and associated
pipeline. The conclusion in the final EIS
was similar to one reached in its draft
EIS of the project Apr. 25, which noted
that AES Corp. plans to build the termi-
nal within an industrial port setting at
Sparrows Point. The facility would be
capable of storing up to 480,000 cu m
of LNG with a base-load send-out rate
of 1.5 bcfd of revaporized natural gas,
FERC said.

Maryland state and local government
officials have expressed opposition to
the project, saying it would bring LNG
tankers up Chesapeake Bay and poten-
tially disrupt Baltimore Harbor ves-
sel traffic. Two members of the state’s
congressional delegation said Dec. 5
that they were not satisfied with FERC’s
final EIS.

US Sen. Barbara A. Mikulski (D-Md.)
said on Dec. 5 that the number of rec-
ommended mitigation measures grew
to 179 in the latest document from 151
in the draft EIS. “I remain firmly op-
posed to a new LNG facility at Sparrows
Point. For over 2 years, I have repeatedly
raised my safety, security and environ-
mental concerns about this LNG facility
and pipeline. I am deeply disappointed
that FERC continues to rubber stamp a
project that our state is adamantly op-
posed to,” she declared.

22

Rep. Dutch Ruppersberger said,
“This is a tough setback, but I will not
give up the fight to stop the proposed
LNG facility from coming to eastern
Baltimore County. I have said from the
very beginning this proposed liquefied
natural gas plant is absolutely inap-
propriate for this residential area.” The
final EIS “ignores the safety of nearby
residents who would live in the shadow
of the facility,” he charged.

More mitigation action

FERC'’s staff said in the final EIS that
the US Coast Guard’s waterway suitabil-
ity report for the project has “pre-
liminarily determined” that additional
recommended mitigation measures
would be needed to make the Patapsco
River, Chesapeake Bay, and territorial
seas suitable for LNG marine traffic to
the proposed terminal site and respon-
sibly manage marine and safety risks.

“Along the marine transit route,
potential impacts, thought short-term,
could be significant to boaters and fish-
ermen by interfering with their normal
and accustomed practices of using the
Chesapeake Bay and Patapsco River,” it
conceded.

AES would need to coordinate with
the Port of Baltimore and with special
boating interest groups to minimize
disruption of scheduled annual mari-
time events, the final EIS suggested.
“Coordination with the Coast Guard’s
Marine Event Permit Office would be
necessary since events may require LNG
vessels to adjust their transit . . . We have
also recommended that AES work with
the Coast Guard and Patuxent River
Naval Air Station during development of
its transit management plan,” it said.

FERC'’s final EIS also said the pro-

posed project’s construction would have
a temporary impact on about 1,801
acres of land. There are no existing resi-
dences within a mile of the planned ter-
minal, but the proposed pipeline would
cross within 50 ft of 179 residences and
56 other buildings, it indicated.

Mid-Atlantic Express LLC, the AES
division that proposes to lay an 88-mile
pipeline from the LNG terminal to
Eagle, Pa., has filed site-specific plans
for residences within 25 ft of construc-
tion, the final EIS said. But FERC’s staff
found that the plans lacked detail and
sufficient mitigation measures, it added.
“Pipeline construction could also affect
wells and septic systems; therefore, we
have recommended that Mid-Atlantic
Express file site-specific plans for
residences within 50 ft of the pipeline
construction work space as well as mea-
sures for mitigating impacts to wells,
septic systems, and other utilities,” it
said.

Camps, parks, trails

The pipeline’s construction also
could have adverse impacts on several
camps, parks, and trails, it continued.
“Many of the construction impacts
would be temporary; however some
scenic watersheds would be permanent-
ly impacted,” it said.

AES would be required to develop
and implement an emergency response
plan, which would involve state and
local agencies and municipalities,
including a cost-sharing plan and a
transit management plan, according to
the final EIS. The company also would
have to meet requirements of FERC, the
Coast Guard and other federal agencies.

Ruppersberger said the Coast Guard
issued a report earlier this year which
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SUBSEA TIEBACK FORUM & EXHIBITION
THE DEEPEST SHOW ON EARTH
@gTB March 3 - 5, 2009

Henry B. Gonzalez Convention Center | San Antonio, TX

PennWell invites you to the 9th annual Subsea Tieback Forum & Exhibition. SSTB has become the premier
event for one of the fastest growing sectors of the offshore oil and gas industry. This year's SSTB is scheduled
_— for March 3 - 5,2009 in San Antonio, TX at the Henry B. Gonzalez Convention Center. Over 2,500 people and
SUBSEA TIEBACK 150 exhibitors are expected at this year's conference. You can'’t afford to miss it.

FORUM & EXHIBITION This year's theme is “The Deepest Show On Earth” As our industry changes, the sharing of knowledge and
_— collective experiences becomes more and more crucial to improving the quality, safety, and economics of the
subsea tieback industry.

The conference board will once again solicit a number of key presentations by industry leaders. As in the
past, only by participating in this conference will you be able to receive its benefits, as proceedings will
not be published and no Press is ever allowed in the conference area. This is truly a closed forum with
open discussion, where the information shared inside the conference room stays inside the conference
room. We hope you will join us.

Owned & Produced by: Flagship Media Sponsors: Supported by: Hosted by:

NARM® Qil, Gas & Petrochem m O."
Pé_rl&nL/Nell Offshore - EQUIPMENT bhpbilliton
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WarcHING GOVERNMENT

Nick Snow, Washington Editor

Blog at www.ogjonline.com

Early responses

to falling demand

he US Energy Information Ad-

ministration’s latest Short-Term
Energy Outlook said it all on Dec.
9: “The current global economic
slowdown is now projected to be
more severe and longer than in last
month’s Outlook, leading to further
reductions of global energy demand
and additional declines in crude oil
and other energy prices.”

While record prices earlier in the
year led EIA to forecast an average
West Texas Intermediate crude price
of $100/bbl for 2008, it now expects
WTI prices to average $51/bbl next
year, under current economic as-
sumptions and assuming no major
supply disruptions. A month earlier,
EIA projected a 2009 WTI average
price of $63.50/bbl.

“The US economic recession is
also contributing to lower natural gas
wellhead prices. The Henry Hub spot
price is projected to decline from
an average of $9.17/Mcf'in 2008 to
$6.25/ Mcf'in 2009,” it added.

Companies are reacting cautiously,
industry observers told me. “We're
seeing a gradual, rather than a dra-
matic, response so far,” said Frederick
Lawrence, Vice—president of econom-
ics and international affairs at the
Independent Petroleum Association
of America.

Uncertain time frame

“We're definitely starting to see
some of the bigger companies cut
back their capital expenditures for
next year. Everyone is...unsure about
the time frame right now, but it looks
as if demand might be weaker next
year. It’s not certain whether it will
last far into 2010,” he said.

Service and supply companies are
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making contingency plans, said Gary
C. Flaherty, Baker Hughes Inc.’s inves-
tor relations director. The Houston
company already is seeing a reaction
in drilling statistics, he said. “We
peaked at 2,031 rigs in the US at the
end of September. Looking at the
credit crisis and the price of oil and
gas, we think we're on pace to exit
the year at 1,840.”

He said Baker Hughes has noticed
that conventional gas drilling in the
Mid-Continent and Rocky Mountains
has fallen, while unconventional
gas drilling from the Haynesville
and Marcellus shales has remained
constant.

‘High-grading prospects’

“We're seeing operators high-
grading their prospects that have the
biggest impacts on cash flow. They
may be more expensive, but they
also have the initial production that
provides a positive contribution,”
Flaherty told me. Service and supply
companies have set up contingencies,
he continued. “We're doing a lot of
planning right now.”

“Everyone knows how impor-
tant workforce retention is. I think
companies will hesitate to let crews
go because they've put in such a big
effort to build them. They may reduce
the number of hours, but we'’re not
hearing about layoffs,” Lawrence said.

IPAA expects a better indication
early next year from both a private
capital conference it is sponsoring
and the North American Prospect
Expo. “So far, I've heard that the
numbers for NAPE are high, particu-
larly for the international side,” he
said. 4
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found that AES does not appear to take
security seriously and assumes that the
Coast Guard will handle all security

at taxpayer expense. ‘In addition, the
company...wants Maryland taxpay-

ers to foot much of the bill for any
security changes that may need to be
implemented. This is unfair because

the natural gas will be pumped out of
state,” he said.

FERC'’s final EIS said the Coast
Guard’s Feb. 25 Waterway Suitability
Report identifies specific risk mitiga-
tion measures that would be needed to
responsibly manage maritime safety and
security risks. “Accordingly, we have
recommended that the proposed facility
comply with all requirements set forth
by the Coast Guard,” it said.

FERC noted that since the draft EIS
was issued in late April, US Commerce
Secretary Carlos Gutierrez issued a
finding that the project, if approved,
would be consistent with the Coastal
Zone Management Act, as necessary for
the establishment of safety and security
zones for LNG traffic in Maryland and
Virginia waters.

FERC said commissioners would
consider the staff’s recommendations
in the final EIS when they make a final
decision on the proposed project. 4

MMS chief hopes
Obama, Congress won't
reinstate OCS bans

Nick Snow
Washington Editor

Acknowledging that he will have no
direct influence after Jan. 20, US Miner-
als Management Service Director Ran-
dall B. Luthi said he hopes the Obama
administration and Congress seriously
consider expanded opportunities on the
US Outer Continental Shelf.

“We have given the new administra-
tion a head-start with this new 5-year
OCS leasing program,” which US
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Interior Secretary Dirk A. Kempthorne
announced on July 30, Luthi told mem-
bers of MMS’s OCS Policy Committee
Dec. 9 as it met in Herndon, Va., outside
Washington. “I would ask the incoming
president and Congress not to rush to
reimpose moratoriums. Once they are
in place, they are very hard to remove,”
he added.

Luthi said he hopes to have a draft
proposed OCS plan for the 2010-15
period completed by early January
but emphasized it would be at least 2
more years before it became final. This
will give coastal states and communi-
ties, energy producers and consumers,
environmental organizations, and other
groups ample time to supply input, he
explained.

The new plan also will consider
energy production beyond oil and gas
but recognizes that traditional fuels will
be needed as alternatives are devel-
oped, Luthi said. “We could provide a
bridge to renewables with traditional
resources. When we release the draft
proposed plan in January, it will ask
questions about buffer zones, environ-
mental sensitivities and other issues,”
he suggested.

Luthi said he also hopes MMS can
complete a revenue-sharing plan with
Gulf Coast states required under the
2006 Gulf of Mexico Energy Security
Act by Mar. 31, 2009, and a GOMESA-
mandated plan for sharing revenue
from existing federal offshore leases
starting in 2017 by September.

‘A real deadline’

“You've all read in your newspapers
about so-called midnight regulations
from outgoing presidential adminis-
trations. That’s probably true to some
extent. But it’s also true that no one is
as efficient as when they face a dead-
line, and Jan. 20 is a real deadline. There
are people in MMS who would like to
finish what they’ve been working on,”
Luthi said.

OCS Policy Committee Chairman
Victor G. Carillo said the group was
meeting under very different circum-
stances from its previous session in
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March. Crude oil prices hit $145/bbl
in early July, gasoline cost more than
$4/gal, and there were calls for both
more conservation and efficiency and
more production of domestic energy
resources, he said.

US President George W. Bush with-
drew presidential OCS leasing bans on
July 14 and Congress allowed other
remaining moratoriums to expire on
Sept. 30, he continued. “We then expe-
rienced a remarkable stock and financial
market meltdown and growing reces-
sion. We also have seen a significant
drop in oil and gas prices. Finally, we
witnessed a historic presidential elec-
tion in November and are waiting to
see where the US Department of the
Interior heads under the Obama ad-
ministration,” said Carillo, who also is
director of the Texas Railroad Commis-
sion’s oil and gas division.

A 2-day workshop a week earlier in
Williamsburg, Va., gave MMS an op-
portunity to hear from stakeholders
about a possible lease sale off that state’s
coast in 2011, Luthi told reporters fol-
lowing his address. “If you're going to
make this work, it’s all about partner-
ships with the states, the industry, and
environmental and tourism groups,” he
maintained.

Federal policymakers also should
not overlook the fact that MMS and
the US Bureau of Land Management,
DOT’s primary federal resource manage-
ment agencies, generate federal revenue
second only to the US Internal Revenue
Service, Luthi continued. “It takes years
to plan a sale. They should give the
5-year planning process a chance to
work and not be in a rush to reimpose
moratoriums until the revenue potential
has been considered,” he said. 4

EA report outlines issues with Iraqi
energy security, fragile systems

Eric Watkins
Oil Diplomacy Editor

While Iraq’s oil industry will
continue to face problems with secu-
rity in 2009, the country’s crumbling
production and pipeline systems are
more likely to disrupt crude exports,
according to a report by London-based
Exclusive Analysis (EA).

“Notwithstanding an overall im-
provement in security, the situation in
the country is still extremely fragile,
and progress over the next 12 months is
at significant risk of being reversed by a
variety of factors,” the report said.

In general, progress is at risk from
“residual sectarianism, fueled by unre-
solved issues like the status of Kirkuk,
by rogue Shia militants’ violent op-
position to the continuing Coalition
presence, and by the potential fragmen-
tation of Prime Minister’s Al-Maliki'’s
United Iraqi Alliance.”

Security risks in Basra province and
to the offshore oil platforms are being
reduced, the analyst said.

However, it noted that the building
of Iraqi Navy capability has encoun-
tered delays, including slippage in the
delivery dates of Malaysian and Italian
patrol vessels.

Protecting ports

At the start of 2008, some of Iraq’s
ports had been infiltrated by rival mili-
tias vying for control of Basra province
and oil smuggling operations.

Fighting between the groups led to
routine blockages of access to oil fields
and ports.

Crucially, the perimeter of Umm
Qasr, Iraq’s only bluewater port and the
entry point for 80% of its imports, was
secured when Iragi government mili-
tary forces removed the Mehdi Army
militiamen who had assumed control.

Key port administrators were

25

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=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo

OIL&GAS
JOURNAL

WAaTCcCHING THE

WorLD

Eric Watkins, Oil Diplomacy Editor

Blog at www.ogjonline.com

White Nile raises

the white flag

il-gas explorer White Nile Ltd.
Orecently raised the white flag
in Sudan, saying it plans a change of
mission and will now invest in Afri-
can agriculture.

White Nile said that’s happen-
ing because the current economic
environment and political situation in
southern Sudan are not conducive to
funding nonproducing early stage oil
and gas exploration.

By contrast, it said, the agricultural
and associated civil engineering in-
dustries in Africa are resilient enough
to generate returns on investment
even in the current economic envi-
ronment.

That’s hard to figure until you
add in the fact that White Nile—
soon to be called Agriterra—could
not begin its operations in southern
Sudan until January 2011 when the
region holds a referendum on total
independence.

White Nile, chaired by former
England cricketer Phil Edmonds, said
violence in southern Sudan has pre-
vented its clarifying its exploration
rights on Block Ba.

No guarantees

In fact, the firm doesn’t think it
will be able to clarify its rights any
time soon, and certainly not before
the planned referendum on indepen-
dence for southern Sudan.

White Nile would have no guar-
antee that the planned referendum—
assuming it were held—would give
them the desired result. Indepen-
dence could be turned down, and
there would go White Nile’s deal.

Even if independence were ap-
proved, White Nile would still have
no guarantees that its agreement
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would be honored by the govern-
ment of southern Sudan. Too many
other things could happen by then.

So, White Nile said it will quit
the oil and gas business in order to
invest in and develop projects with an
already proven business model, and
in areas that attract foreign invest-
ment....

As for political stability in Sudan,
things don’t look promising. Events
in the region suggest that White Nile
had seen the writing on the wall in-
sofar as its investment was concerned.

The Army digs in

The Sudanese army recently rein-
forced its presence in South Kordo-
fan, a region bordering Darfur, in
what the Khartoum government says
is a preventive measure against the
rebel group of the Justice and Equal-
ity Movement (JEM).

Ominously, an army spokesman
last week said military forces began
moving into the oil-rich region but
did not disclose if JEM posed a direct
threat.

The announcement came days
after southern Sudan officials accused
the north of building up a large
force in South Kordofan, saying the
deployment violated the terms of the
2005 peace deal that ended 2 decades
of north-south civil war.

That won'’t end Sudan’s oil busi-
ness, as indicated by PetroChina,
which has just completed a crude oil
import terminal at Qinzhou.

The terminal feeds PetroChina’s
10-million-ton-capacity refinery
at Qinzhou, which is designed to
process crude oil from parent China
National Petroleum Corp.'s overseas
oil projects—among them, Sudan. 4
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dismissed, and Iraqi marines were
deployed as part of the security crack-
down. The capability of the Iraq Navy,
which operates from Umm Qasr port,
was bolstered by the delivery of US
patrol boats.

However, a projected increase in the
capabilities of the Iragi Navy, including
the delivery of new patrol vessels from
Italy and Malaysia, has been delayed, in
part due to arguments over the cost of
the vessels and mechanics of transfer-
ring money, which is likely to extend
into 2009.The new vessels will en-
able the Iraqi Navy to carry out more
patrols, which have already increased by
almost 100% since the start of the year.

Protecting terminals

In April, the Iraqi Navy assumed re-
sponsibility for protection of the Khawr
al-Amaya oil terminal (KAOT) and the
al-Zubayr port. Currently one Iraqi
Navy marine battalion defends the two
oil terminals.

“However it is the al-Basrah oil
terminal (ABOT) that is most vulner-
able, given that it is the only function-
ing oil platform,” EA said, noting that
the terminal is still at risk to attacks by
small boats operated by insurgents or
Iranian Revolutionary Guards, despite
the Coalition naval presence.

Although security issues remain a
concern, they are being replaced by in-
frastructural limitations as the primary
risks facing Iraq’s six commercial and
oil transit ports on the Persian Gulf, EA
said.

Underinvestment issues

“As security risks decline, it is clear
that the years of underinvestment in in-
frastructure and a severe lack of modern
equipment, such as container cranes,
are undermining the stability of supply
chains,” it said.

While the Iraqi Navy will take over
responsibility for guarding the two off-
shore oil terminals at Basrah and Khor
al-Amaya, repair and upgrade work is
essential to expand (or even maintain)
export capacity, particularly with respect
of the terminals’ connection to the
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mainland ports.

In October, a study commissioned by
the US Congress warned that the two
50-km subsea oil pipelines that trans-
port the crude to the terminals were at
imminent risk of failing due to “severe
corrosion and vulnerability to rupture,
thus reducing their ability to withstand
attempted interdiction or sabotage.”

Failure would cause a lengthy
suspension in over 1.5 million b/d of
exports, EA said, noting that it was also
reported in October that Basra port
loading rates declined to 1.32 million
b/d, due to a power generation failure.

“Addressing these issues will require
significant investments in dredging,
port construction, and offshore termi-

nal works, as well as several years to
implement projects,” EA said.

Meanwhile, Iraq’s exports risk suffer-
ing severe bottlenecks.

Still, British military sources in Iraq
are nevertheless optimistic and con-
firmed that port facilities are improving
and that navigational access is getting
better. 4

Petrobras delays strategic plan; receives investment offers

Eric Watkins
Oil Diplomacy Editor

Brazil’s Petroleo Brasilerio SA (Petro-
bras) continues to review its 2009-13
strategic plan, with no deliberation tak-
ing place yet at the board level, accord-
ing to an official report.

Even as the company firms up its
plan, however, government officials
claim to have no concern over funding,
especially as substantial offers of finance
are coming in from other nations such
as China and the UAE.

“The company is finalizing the
review of its strategic plan,” Petrobras
said in a filing with stock regulators.
“Until now, there has not been any de-
liberation by either executive directors
or the board of the company about the
plan.”

Mines and Energy Minister Edison
Lobao told the state news agency that
the plan was still due to be released
by yearend—changing earlier dates
announced by Petrobras downstream
director Paulo Roberto Costa, who said
the board would meet by Dec. 19 or
20 to discuss and finalize the docu-
ment.

In October, Petrobras delayed the
release of its 2009-13 strategic plan,
which is to include the company’s first
investments in the subsalt region, due
to worsening global market conditions.

However, in this week’s filing with
the regulators, Petrobras said current
market conditions would not greatly af-
fect the company’s investment plans.

Oil & Gas Journal / Dec. 15, 2008

The company’s current strategic plan,
released in 2007, envisioned invest-
ments of $112 billion during 2008-12.

“Throughout its long history, Petro-
bras has confronted various adverse
conditions that did not create obstacles
for development of its long-term
growth strategies,” Petrobras said.

“In spite of the international finan-
cial crisis, the company was capable of
raising $7.5 billion throughout 2008
to finance its investments,” Petrobras
said.

Upbeat mood prevails

The firm’s upbeat mood this week
echoed remarks on Dec. 5 by Petrobras
Chief Executive Officer Jose Sergio
Gabrielli, who said that new strategic
planning—"to be announced at the end
of the year”—will be for investment
above current plans of $19.5 billion/
year.

“The next plan will probably have
investment at over $20 billion annual-
ly,” Gabrielli told delegates at the Annual
Chemical Industry Meeting held by the
Brazilian Chemical Industry Association
(Abiquim).

Gabrielli said the company’s 2008
investment is expected to come in at
over $50 billion reais, a figure that
should be surpassed in 2009.

The Petrobras announcement this
week coincided with statements by
Lobao that China and the UAE have
offered Brazil resources to fund produc-
tion from its potentially huge offshore
oil fields.

“China is offering Petrobras $10

billion initially,” Lobao said in an
interview published Dec. 8 by the daily
Folha de Sao Paulo. “We also received a
representative of a prince in the [UAE],
which also wants to invest in Petro-
bras.”

China made its offer in talks with
Petrobras attended by Energy Ministry
representatives, said Lobao, who added
that the funds would be destined for
the company’s investment plans and
development of the presalt layer.

Responding to questions about the
Brazilian company’s plans amid the
global credit crisis, Lobao said that
Brazil has “several other alternatives”
to fund Petrobras’s investment plan and
pay for production from the presalt
layer.

Among the alternatives, Lobao
named domestic loans, foreign loans,
the government budget, and the “pos-
sibility of using part of the country’s
foreign exchange reserves,” which are
estimated at around $207 billion.

Meanwhile, Gabrielli said that
Petrobras will start to test oil explora-
tion in the presalt areas of the Santos
basin beginning in March 2009.The
testing period will last 18 months, he
said, and initially will aim to produce
15,000-30,000 b/d.

Last month, Brazilian officials is-
sued conflicting statements concern-
ing the potential impact of the current
global financial crisis—as well as other
issues—on the exploration and devel-
opment of the country’s subsalt layer
(OG]J Online, Nov. 24, 2008). 4
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ltalian pipeline developers undeterred by credit crunch

Uchenna Izundu
International Editor

The Galsi and Interconnector-
Greece-Italy (IGI) pipeline partners do
not expect the credit crisis to negatively
impact their plans, as they have very
strong balance sheets, according to a
senior company official.

However Elio Ruggeri, project leader
at the department of hydrocarbons at
Edison SPA, told OG]J at the European
Autumn Gas Conference (EAGC) at Lake
Como, Italy, that securing gas sup-
plies from Shah Deniz for the IGI line
was difficult due to limited available
volumes and intense competition from
different markets. “Russia and Turkey
will also have a share of this gas,” he
said. No contracts have been signed to
fill the IGI pipeline.

Enhancing security

Edison is a partner in both projects,
which are expected to enhance Italy’s
gas supply security. Gas demand in Italy
should grow to 96-104 billion cu m/
year in 2015 from 85 billion cu m/
year in 2007, according to Ruggeri. Gas
imports are expected to increase to 26
billion cu m/year by 2015, up from 18,
and the incremental need for import
capacity is expected to rise to 41 billion
cum/year by 2015, up from 32.

Currently, the Italian gas market is
tight. But demand destruction in natural
gas has already begun, warned Davide
Cornaggia, supply and sales director at
mid-size operator Gas Plus Italiana SPA.
“Customers are consuming less, and gas

use for power generation has decreased
in the last 2 months by a substantial
amount. I understand that this has also
happened elsewhere.” The nation faces

a dilemma where there is a risk of a gas
bubble in the summer of 2009, Cornag-
gia added. With these projects, along
with Italian LNG import terminals,
there could be an oversupply of gas in
the medium term.

Ruggeri said Italy could become
a gas transit country for France and
Germany provided the pipeline system
becomes integrated in Europe.

The Galsi partners, including
Sonatrach, Enel SPA, Sfirs (Sardinia
Reg), and Hera SPA, plan to make a final
investment decision next year. The front
end engineering design (FEED) work is
to be finished by yearend 2008. Tenders
for the engineering, procurement, and
construction contract are being pre-
pared along with the financial structure
for the project.

Sonatrach leading way

Sonatrach is leading the proposed
840—km Galsi pipeline, which will
have a capacity of 8 billion cu m/year
and in 2,800 m of water will be one of
the world’s deepest offshore pipeline
ever laid. It will deliver Algerian gas via
Sardinia into Italy starting in 2012.The
definition of the transportation con-
tracts between Galsi and its shippers are
being drawn up.

This pipeline would connect Sardinia
for the first time to Italy’s national grid
and improve its environmental foot-
print. According to a memorandum of

understanding signed in September by
Galsi and Snam Rete Gas (SRG), Galsi
will be responsible for the FEED and se-
curing permits with SRG’s help during
the development phase. Galsi will build,
own, and operate the international sec-
tion while SRG will concentrate on the
national section.

The IGI line is an 800-km pipeline
that would deliver 9 billion cu m/year
of gas from the Caspian to Italy and
western Europe via Turkey and Greece
in 2012. However, to meet this dead-
line, gas supply agreements and gas
transit agreements must be finalized
within the next year to make the final
investment decisions in 2009.

Edison will take 6.4 billion cu m/
year, and its Greek partner Depa will
have 1.6 billion cu m of capacity in IGI,
which has been exempted from third
party access under European Union
rules. Ruggeri said 1 billion cu m/
year of gas has been set aside for third
parties and there has been 17 nonbind-
ing expressions of interest (EOI) from
Italian and other companies under the
open season held in June.

“We don’t know how much capacity
had been applied for as we didn’t ask
for this figure under the EOL,” Ruggeri
said. “There were two lots of 100 mil-
lion cu m each that were offered, and I
suspect that people would have bid for
the entire capacity.”

During the next phase, the IGI
consortium will ask interested ship-
pers to submit binding offers to reserve
transportation capacity, which will be
followed by an allocation stage. 4

|EA: Energy security to come from mitigating climate change

Paula Dittrick
Senior Staff Writer

The global economic slowdown
cannot distract policymakers worldwide
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from progressing on climate change
mitigation efforts through international
accords and related national energy
policies, said Richard J. Jones, deputy
executive director of the Paris-based

International Energy Agency.
“Mitigating climate change will
substantially improve energy security,”

Jones told a Dec. 9 energy forum at

Rice University’s James Baker Institute
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for Public Policy. “I personally believe
investment in energy is a sound way
to create jobs and get out of economic
crisis.”

Referring to IEA’s World Energy
Outlook 2008 report (WEO2008),
Jones said a new international climate
agreement is the first step toward a
sustainable energy system. Effective
implementation of such a system is
crucial, he said.

Governments will have to provide
financial incentives and regulatory
frameworks that support both energy
security and climate policy goals in an
integrated way, said Jones, a former US
ambassador to Israel, Kuwait, Kazakh-
stan, and Lebanon. He became IEA
deputy executive director on Oct. 1.

Massive investments in energy are
needed, he said, citing an IEA refer-
ence scenario that calls for cuamulative
investment of more than $26 trillion
(in 2007 dollars) during 2007-30. That
investment is $4 trillion higher than
IEA calculated in its WEO2007 report,
largely because of increased costs in the
oil and gas industry.

Energy investments needed

The WEO2008 report was released
last month. Of the latest investment
scenario, the power sector accounts for
$13.6 trillion while most of the rest
goes to oil and gas, mainly for explora-
tion and development and mostly in
countries outside the Organization for
Economic Cooperation and Develop-
ment.

The current financial crisis is not
expected to affect long-term invest-
ment, but could delay bringing current
projects to completion, IEA said. Just
over half of projected global energy
investment in 2007-30 goes simply to
maintain the current level of supply
capacity.

“Much of the world’s current infra-
structure for supplying oil, gas, coal,
and electricity will need to be replaced
by 2030,” Jones said. “We have to run
faster just to keep in place.”

Future investments in energy
infrastructure hinge upon successful

Oil & Gas Journal / Dec. 15, 2008

negotiations of an international agree-
ment on combating climate change,

he said, noting that on current trends,
energy-related emissions of carbon
dioxide and other greenhouse gases will
rise inexorably, pushing average global
temperature by as much as 6° C. in the
long term, he said.

Jones said the 15th Conference of
the Parties (COP), scheduled in Novem-
ber 2009 in Copenhagen, provides an
opportunity for policymakers to negoti-
ate a new global climate change policy
regime going beyond 2012, which is
the final year of coverage of the Kyoto
Protocol’s first commitment period.
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The COP needs to establish a frame-
work for long-term cooperative action
toward a clear global goal for stabilizing
the volumes of GHG emissions being
released into the atmosphere, he said.

The energy industry must play the
central role in curbing GHG emis-
sions—through major improvements
in efficiency and rapid switching to
renewables and other low-carbon tech-
nologies, including carbon capture and
storage, he said. “Carbon capture and
storage will require creation of a huge
infrastructure,” Jones said, adding that
this effort will create jobs while cutting
GHG emissions. 4

Booz & Co.: Strategic growth remains
possible despite recession

Paula Dittrick
Senior Staff Writer

Falling energy consumption and the
credit crisis have slashed liquidity in the
capital markets, yet Booz & Co.'s energy
consultants advise oil companies to
remember that strategic growth remains
possible.

“The industry’s initial response has
been to retrench, restructure, and ‘live
within one’s means.” Companies have
reduced their capital spending bud-
gets,” Booz partners said in letter to oil
and gas clients.

Reminding clients that long-term
energy fundamentals are strong despite
currently depressed valuations, Booz
suggests that now could be a good time
to invest in core businesses.

“Indeed, the long-term fundamentals
do support a robust outlook for the in-
dustry: The International Energy Agency
forecasts that the global economy needs
64 million b/d of incremental crude
supply, the equivalent of almost six
times Saudi Arabia’s current capacity, by
2030,” the partners said.

A recession also represents an

excellent time to gain ground in the
competition for talented employ-

ees, said the Booz letter signed by R.
Andrew Clyde and Andrew Steinhubl,
both partners, along with Eric Spiegel,
senior partner.

E&P spending forecasts

A recent report by IHS Herold sug-
gests 2009 exploration and production
spending in Canada and the US will
decline at least 10% from 2008 levels.
Major projects, especially oil sands proj-
ects, have been delayed or canceled.

However, Booz partners question
whether the sky is falling. Instead, they
say an “often-ignored part of weather-
ing a recession successfully is about
strategic growth.” They advise energy
companies to contemplate strategic op-
portunities.

“While it is prudent to reconsider
capital spending in light of reduced
liquidity, companies shouldn’t miss the
opportunity to fund or even accelerate
projects that capitalize on future indus-
try trends,” Booz said.

For example, service companies
could invest to expand in regions, such
as the Middle East, that are expected to
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see above-average growth.

“We realize that capital budgets
will remain under pressure in the near
term, given the high degree of uncer-
tainty and the need for companies to
live within their cash flow,” Booz said.
“But don't overlook the fact that as

Analyst forecasts

Eric Watkins
Oil Diplomacy Editor

Iraq has ambitious targets, aiming
for 500,000 b/d annual oil output ex-
pansion and a long-term goal of 6 mil-
lion b/d, according to a recent report
by analyst BMI.

“However, there are major risks
involving attacks on oil installations,
Iraq’s OPEC entitlement, and the success
of new energy policy in stimulating
IOC [international oil company] invest-
ment,” BMI said.

IOCs in 2008-09 are expected to en-
ter production-sharing agreements with
the state, which should help accelerate
the growth in oil output.

Based on the efforts of existing con-
tractors and national oil industry bod-
ies, BMI is forecasting average oil pro-
duction of 2.3 million b/d for 2008.
Production in May was 2.5 million b/d,
with 2 million b/d exported.

Further field reactivation work and
the initial IOC efforts point to output of
an estimated 3.15 million b/d in 2012.

BMI is forecasting an increase of
86.5% in Iraqi oil production during
2007-18, with crude volumes rising
steadily to 4 million b/d by yearend
2018.

Iraqi oil consumption

BMI forecasts that Iraqg’s real gross
domestic product will grow at 10.6%
for 2008, following 5.4% in 2007. “We
are assuming 7.4% growth in 2009,
followed by 9.4% in 2010, 10.1% in
2011, and 5.5% in 2012,” the analysts
reported.

30

activity decreases, we are likely to see
a reduction in the cost of services and
raw materials, which will improve the
economics of project investments.”

A recent Booz analysis identified a
12-month lag between crude prices and

major risks ahead

Oil consumption during 2007-18 is
set to increase by 111%, with growth
slowing to an assumed 5%/ year to-
wards the end of the period.

“We expect oil demand of 620,000
b/d in 2007 to rise to 975,000 b/d
in 2012, depending on investment in
infrastructure and the development of
domestic production,” BMI said. The
analysts expect demand of 1.31 million
b/d by 2018.

As percentage of region

Iraq will account for 10.89% of Mid-
dle East regional oil supply by 2012,
while creating 8.25% of its demand,
BMI reported.

Regional oil production, which
stood at 22.87 million b/d in 2001,
averaged 25.42 million b/d in 2007
and is set to rise to 28.94 million b/d
by 2012.

Regional oil use of 8.24 million b/d
in 2001 rose to 10.61 million b/d in
2007. It should average 10.86 million
b/d in 2008 and then rise to around
11.81 million b/d by 2012.

Natural gas comparisons

Iraqi gas production is expected to
climb to 35 billion cu m by the end of
the 2007-18 period.

During this time, gas demand will
grow 166%, and export potential will
rise to 24.4 billion cu m by 2018.

Iraq in 2007 consumed 1.08% of
the Middle East’s gas, with its market
share forecast at 1.11% by 2012. It
contributed 1.1% to 2007 regional gas
production and by 2012 could account
for 2.61% of supply.

The entire Middle East in 2007 con-

declines in the IHS cost inflation index.
“This suggests that now might

be the right time to begin planning

and negotiating with your suppliers,

making key procurement decisions in

anticipation of the economy’s eventual

recovery,” the Booz letter said. 4

In Irag

sumed 370 billion cu m, with demand
of 541 billion cu m expected for 2012,
representing a 46% growth.

Middle East production of 363 bil-
lion cu m in 2007 should reach 575
billion cu m in 2012, which implies
net exports rising to 34 billion cu m by
the end of the period.

OPEC 2008 prices

BMI also released figures for the
Organization of Petroleum Exporting
Countries’ basket prices, revising its
projections for 2008 upwards from the
last quarterly report.

“We are now assuming an OPEC
basket price average of $106[/bbl] for
2008, compared with the $81 estimate
provided by our last quarterly report,”
the analyst said.

Based on recent price differentials,
Brent would average $109.71/bbl for
2008; WTI, $110.64/bbl; and Urals,
$106.88/bbl.

In second-quarter 2008, BMI esti-
mates that OPEC’s basket price averaged
just under $115/bbl, up 24% from the
first quarter.

The basket price had exceeded
$127/bbl on May 22, slipping back
towards $121/bbl later in the month.
In June, BMI assumed an average $120/
bbl to deliver a quarterly estimate of
$114.98/bbl.

By comparison, the estimated
second-quarter 2008 average prices for
the main marker blends are $118.63/
bbl for Brent, $119.61/bbl for West
Texas Intermediate, and $115.89/bbl
for Russian Urals (via Mediterranean
delivery). 4
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Energen Corp., Birmingham, Ala.,
plans further exploratory tests in 2009
of Conasauga and Chattanooga gas
shales in Alabama without partner Ches-
apeake Energy Corp., Oklahoma City.

A three-well test program this year
“generated neither positive nor con-
clusive results,” said Energen (OG]J
Online, Dec. 1, 2008).The 2009 tests
may involve drilling more wells, testing
alternative completion techniques, and-
or completing other zones.

Energen doesn’t believe the three
wells have condemned the entire
acreage play, said John Richardson,
president and chief operating officer of
Energen Resources Corp.

Chesapeake chose not to stay in due
to financial considerations, opportuni-
ties presented by other known shale
plays, and the lack of positive results,
but Energen has the financial capac-
ity to pursue the plays on its own and
will proceed in a low-risk manner, said
James McManus, president and chief
executive officer of Energen Corp.

“In fact, all of our costs in this pro-
gram to date, including approximately
$42 million in capitalized unproved
leasehold, are less than the $55 mil-
lion pre-tax gain generated by the sale

ENEBGEN'S ALABAMA SHALE PLAYS
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Source: After Energen Corp.
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of one half of our then-200,000-acre
lease position to Chesapeake in October
2006,” McManus said.

Energen, with a 330,000-acre net
lease position in the acreage plays, faces
little lease expiration pressure in 2009.
The two companies also hold 14,000
acres outside the three areas.

The Energen-Chesapeake agreement

it elects not to
participate in a
well proposed

pate in other wells and could farm out
its 50% interest in the acreage to Ener-
gen or others, Richardson noted. Alan Petzet

permanently excludes Chesapeake from
9 surround-
ing sq miles if u
Elusive Alabama shales nee
v more work, Energen says
Chesapeake
could partici-
Finding costs of less than $3/Mcf Chief Editor-Exploration
would be needed to make the shales
economic, he estimated.

Conasauga shale
The companies leased 351,000 acres
south of the Appalachian thrust to pur-
sue gas in the Conasauga shale.
Energen and Chesapeake spud the
Marchant well, in 22-22s-7w, Bibb
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County, on Apr. 15, 2008, and drilled to
TD 12,400 ft.

The well, which topped the Cona-
sauga at 2,500 ft and topped a mush-
wad zone at 4,000 ft, was drilled with
little deviation or sticking, problems
that have plagued the wells at Big Canoe
Creek field 75 miles to the northeast in
northern St. Clair County (OGJ, Feb. 19,
2007, p. 37).

Mushwad is an acronym for mallea-
ble unctuous shale, weak-layer accretion
in a ductile duplex. After the ductal Co-
nasauga shale was deposited in Cambri-
an time, Richardson explained, it “acted
as a lubricant that allowed the overlying
strata to break and thrust upward as
they glide on top of the shale. The shale
is piled up against basement ramps and
becomes thousands of feet thick.”

Energen acquired and reprocessed
more than 1,000 miles of 2D seismic
to enhance the mushwad signature and
gained enough comfort to drill some
distance from Big Canoe Creek field.

Marchant 22-16 had eight strong
shows at 6,500-12,400 ft, and the com-
panies attempted to complete the deep-
est and most notable, at 11,525-730 ft.

The Conasauga is a carbonate-dom-
inated sequence of interbedded shales
and carbonates alternating every few
inches to every few feet, Richardson
said.

“There is nothing like the Conasauga
anywhere in the country; it is a differ-
ent kind of formation,” he said.

A Sept. 15 fracat 11,558-723 ft
contained 165,000 gal of crosslinked
gel and 220,000 1b of sand and resulted
in a disappointing flow of less than 50
Mcfd despite strong mud log shows.

This suggested that the completion
technique didn’t work but could be the
result of the geologic complexity of the
mushwad, Richardson said.

“Our theory is that hydraulic fractur-
ing may not be effective in forming
a conduit to enhance the production
from a zone that is so broken and de-
formed. If so, the question is, does this
apply to all of the mushwad or is it a
localized occurrence?

“Our thought is to hydraulically
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stimulate one or more of the additional
zones of interest in this well. If they do
not yield satisfactory results, we may
consider lateral drillouts in order to
contact more of the gas-bearing rock,”
Richardson said.

From 3,000 to 4,000 ft the same
well encountered a zone “that was not
waded, had very low dip rates, and had
slightly higher shale content than the
lower strata that was ultimately com-
pleted.

“This very thick zone at a shallow
depth may offer some potential in the
future in a more traditional geologic
setting,” Richardson said.

Chattanooga shale

The Chattanooga shale has long been
of interest in Alabama because it ap-
peared rich in organics but was usually
only 25-40 ft thick.

Energen and Chesapeake recognized
the existence of a subbasin along the
Appalachian thrust with the potential
for encountering intervals of the Devo-
nian age Chattanooga shale that were
100 ft thick or more, Richardson said.

The Lamb 1-3H No. 1, in 1-23n-3e,
Greene County, was spud June 2 and
drilled with mud. It cut 93 gross and
91 net ft in Chattanooga at 9,150 ft. The
91 net ft refers to that portion of the
gross interval that had a gamma ray of
150 or more API units.

“We also encountered Floyd shale at
8,954 ft and several Pennsylvanian aged
sands from 6,000-8,000 ft,” he said.

Circulation was lost in several
formations at 4,500-5,500 ft, making
detailed analysis of most of these zones
difficult.

“We were unable to obtain a com-
plete logging suite or a full core.” The
incomplete core implied encouraging
values of porosity at less than 4% and
permeability a bit above 200 nanodar-
cies, Richardson said.

The companies gained enough en-
couragement to proceed with a hori-
zontal leg, but it encountered a fault.
They kicked off'at 9,150 ft and drilled a
2,035-ft lateral in the Chattanooga shale
and ran a four-stage frac totaling 2 mil-

ON ==Y/ =\

lion gal of slick water and 2 million 1b
of sand starting Oct. 30.

After recovering 50% of the frac
fluids, no significant gas flow was
recorded.

“We expected to see significant
gas flows much earlier in the process.
That we did not calls into question the
completion design or the productivity
of the shale itself,” Richardson said.

“Our assessment at this point is that
we will likely drill and complete an ad-
ditional well in a different geographic
setting. Hopefully this will encounter
fewer lost circulation problems and
be in a better position to evaluate the
Chattanooga and Pennsylvanian sands
potential.

“We also anticipate testing different
completion and stimulation designs. For
example, after analyzing data gathered
to date, we think that using an ener-
gized fluid such as nitrogen in our
stimulation may be less reactive with
the shale than slick water and could
yield a positive result.”

Chattanooga thrust/Floyd

The original concept with the Krout
well was a mushwad-type formation to
the south and east of the main Cona-
sauga play. The Krout 10-14 No. 1, in
10-22n-9e, Bibb County, was spud on
Jan. 26.

“We found instead a thrust system
that repeated the Chattanooga and Floyd
sections,” Richardson said. “This forma-
tion gave the appearance of a mushwad
on seismic due to the tectonic activity.
It is very structurally complex, over-
turned, and thrusted with highly dip-
ping formations.”

Mud logs from the Krout and Good-
son wells 1 mile apart depict greatly
different geologic conditions.

The Krout mud log shows five Chat-
tanooga sections and an abnormally
thick Floyd section.

“It appears that the Floyd section
has been overturned on itself and has
a gross thickness of more than 400 ft
with a net thickness of 158 ft as mea-
sured by gamma ray of more than 150
API units.”
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The companies attempted comple-
tion in the Lower Chattanooga at
8,210-50 ft and 8,300-90 ft. This zone
had 130 ft of net Chattanooga shale.

A hydraulic frac on Oct. 8 with
200,000 gal of cross-linked gel and
slick water and 150,000 1b of sand
yielded a disappointing flow of less
than 50 Mcfd.

“Therefore,” Richardson said, “we
have no plans for future Chattanooga
shale completions in this play, but we
do plan to evaluate the abnormally thick
Floyd that we encountered.” 4

Kazakhstan

Arawak Energy Ltd., Jersey, Channel
Islands, UK, reduced oil production
at Akzhar, Besbolek, Karataikyz, and
Alimbai fields in Kazakhstan Dec. 5 in
connection with high taxes and export
duties and the drop in oil prices.

After authorities imposed a customs
export duty, Arawak and other small
producers began offering oil for sale lo-
cally and those prices fell to below the
cost of production.

Arawak cut output to the minimum
levels needed to maintain processing
facilities. Production from the nonoper-
ated Saigak field, governed by a produc-
tion sharing agreement, is not affected.

Arawak expected net production
to drop to less than 2,000 b/d from
13,700 b/d in mid-November after a
five-rig development drilling program
in Akzhar and Besbolek fields.

Kyrgyzstan

Santos International Holding Pty. Ltd.
has committed to Phase 2 of'its five-
block exploration program in Kyrgyz-
stan as a farmee of Manas Petroleum
Corp., Baar, Switzerland.

Santos completed the first phase,
spending $10 million for geological
studies and reprocessing and shooting
seismic surveys. It will drill three explo-
ration and three appraisal wells in phase
two, spending up to $7 million/well.

Oil & Gas Journal / Dec. 15, 2008

Morocco

Circle Oil PLC said its CGD-9
exploration well on the 296 sq km
Sebou Permit in Morocco’s Rharb
basin northeast of Rabat sustained 8.86
MMcfd of gas from the Lower Guebbas
formation. The discovery will undergo
an extended well test, and the company
plans to further assess the resource. The
rig has moved to the KSR-8 well, third
of a planned six-well program. Circle
has 75% working interest, and Moroc-
co’s ONHYM has 25%.

Meanwhile, on the Ouled N’Zala
concession the ONZ-6 discovery that
sustained 3.32 MMcfd is likely to be
commercial, and ONZ-4 is on continu-
ous production at 1.5 MMcfd.

Alberta

Richards Oil & Gas Ltd., Calgary, is
starting up a 75% owned processing
plant and compressor to handle gas at
Thorsby, Alta., southwest of Edmonton.

Nine standing wells are to be con-
nected. The company has drilled 18 wells
to date, including five in the quarter
ended Sept. 30 targeting Horseshoe Can-
yon coals and Edmonton sands. Initial
flow rates at the five were 200 Mcfd to
more than 800 Mcfd/well. The plant
is designed for low inlet pressure to
maximize CBM production. Regulatory
approval to commingle is being sought.

The company, which owns 88%
working interest in more than 23 sec-
tions, believes the property has net
production potential of 9-12 MMcfd.

Gulf of Mexico

Callon Petroleum Co., Natchez,
Miss., suspended development of its
50% owned Entrada field in 4,650 ft
of water on Garden Banks Block 782 in
the deepwater Gulf of Mexico.

The company cited costs much
higher than expected to date and com-
modity prices that have fallen to less
than half their levels when development
began in mid-2008.

Callon said the No. 3 well, drilled

to 21,100 ft, needs to be sidetracked
toward the No. 2 discovery well. It said
it does not anticipate returning to the
project under current economic condi-
tions. Callon had expected Entrada to go
on production in mid-2009.

CIECO Energy (US) Ltd., a subsidiary
of Tokyo-based ITOCHU Corp., owns
the other 50% interest in Entrada.

California

Royale Energy Inc., San Diego, plans
to acquire 75% interest in more than
1,000 acres in what is believed to be a
southern extension of North Tejon oil
and gas field in the San Joaquin basin.

Royale will operate and fund the fu-
ture development of the field in 35 and
36-11n-20w, Kern County, Calif.

It will attempt to recomplete the
Windgap 42-36 well in Oligocene Ved-
der sandstone. Drilled in 2006, it cut
two potential pay zones, the lower of
which had virgin pressure and strong
oil and gas shows, and flared gas while
testing.

Royale Energy and Laris Oil & Gas
LLC, Littleton, Colo., believe a freshwa-
ter mud system damaged the reservoir.
Oil based drilling fluid was used to
develop the rest of the field. Royale will
drill short laterals. Then the companies
plan continuous drilling on the 1,000
acres held by Laris.

Texas

East

Meridian Resource Corp., Houston,
said its latest completion in the East
Texas Austin chalk flowed at the rate of
18.6 MMcfd of gas and 2,800 b/d of
oil with 1,300 psi flowing tubing pres-
sure while still cleaning up.

The Sutton A-574 No. 1 in Polk
County went to vertical TD of 12,200 ft
and has 5,200-ft and 6,500-ft laterals
in the chalk. The company’s working
interest is 63%.

The rig has moved to drill the dual
lateral BSM A-278 No. 1 well, and the
dual lateral BSM 507 No. 2 is being
completed.
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Williams Production
Gulf Coast Co. is simulta-
neously fracturing wells
in North Texas to im-
prove production rates.

Since 2005, Williams
has drilled more than
100 horizontal wells in
the Barnett shale, an unconventional
gas reservoir that underlies a 19-county

area in the

Williams compares sequential,
simultaneous Barnett fracturing

Fort Worth
basin. Slick-
water frac-
turing is
the primary
technique

used to
hydraulically fracture the wells.
Recently, Williams and several other

P.N. Mutalik operators tried fracturing two or more

RobertW. Gibson . adjacent wells simultaneously with

\]{&/lllllams Exploration and Production the goal of exposing the shale to more

ulsa
Based on a presentation to the SPE Annual
Technical Conference and Exhibition, Denver,
Sept. 21-24,2008.
BARNETT SHALEWELLS IN 19 TEXAS COUNTIES Fig.

1

7,766+ wells
185 operators

=

1

Source: Texas Railroad Commission, June 3, 2008
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pressure and produce a more complex
web of fractures, thereby improving the
initial rates and reserves. Simultaneous
fracturing or “simo-frac” technique

is expensive and requires much more
planning, coordination, and logistics

as well as a larger surface location than
single frac jobs.

This article discusses the case his-
tory of sequential and simultaneous
fracturing of four similarly drilled and
completed horizontal azimuth wells in
eastern Parker County, Tex. All four wells
were stimulated with near identical
fracture treatments. Three wells with
sequential and simultaneous fracturing
had initial production (IP) of 3.3-3.5
MMscfd with 30-day averages rang-
ing from 2.1-2.9 MMsctd. The fourth
well was a single offset, horizontal well
drilled with effective lateral length of
2,400 ft, located less than a quarter
mile north of the first three wells. But
Well D had significantly lower IP of 2.3
MMscfd and 30-day average production
of 1.2 MMscfd.

The initial comparative test results
are very encouraging and indicate that
the sequential and simultaneous frac-
turing creates a more complex fracture
network, which results in significantly
improved well production.

Williams continues to evaluate the
benefit of simultaneous fracturing and
has done more simo-frac jobs in other
counties with good results. Due to sur-
face and lease constraints, many of the
simo-frac jobs are performed in wells
that are drilled from the same dual pad
and have well spacing on the order of
500-700 ft. We provide an analysis of
the simultaneous fracturing jobs com-
pleted to date in Parker and Johnson
counties.

Barnett activity

The Barnett shale has evolved into
the preeminent shale-gas resource plays
in the US and is now considered by
many as the largest onshore natural gas
field in the US. The estimated produc-
tive part of the formation covers 5,000
sq miles, encompassing 19 counties

(Fig. 1).!

Oil & Gas Journal / Dec. 15, 2008

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=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo

OIL&KGAS
JOURNAL

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

neous fracturing.

BARNETT SHALE WELL LOCATIONS

According to the latest

OIL&GAS
JOURNAL

figures published by the Texas A Fig. 2 shows the well lay-
Railroad Commission (RRC) out of the wells. Well A, with
in June 2008, there are more a 2,200-ft long lateral, was
than 7,700 producing wells drilled from a separate pad.
and 185 active operators in Two other wells, Well B and
the Barnett shale, holding Well C, with lateral lengths
permits for more than 4,500 1,900-2,000 ft, were drilled
additional wells. from a single pad. Wells A
Production from Barnett and C are spaced 900-ft apart
shale currently exceeds 3.7 at the heel and about 500 ft
befd, accounting for more at the toe.
than 15% of Texas gas pro- Williams drilled a fourth,
duction. The Barnett shale has stand-alone horizontal well,
produced more than 3.8 tcf Well D, with an effective
natural gas since 2000. lateral length of 2,400 ft, less
than half mile to the north.
‘Simo-fracs’ ‘ ‘ Due to lease constraints, only
Simultaneous fracturing of ‘ \ one well could be drilled
paired, offset wells is one of ‘ from the Well D pad.
the recent trends in Barnett Stimulating Wells A, B,
fracturing and is being in- ’:“ and C involved both se-
creasingly used by many op- \ quential and simultaneous
erators. In this technique, two A’\f‘ X fracturing. Hydraulic fractur-
or more adjacent wells that | - 0 ft 902 ing of Well A was completed
are roughly parallel to each ) in five stages during the first

other are fractured simultane-

ously. The goal is to expose

the shale to more pressure and produce
a more complex, three-dimensional
web of fractures, increasing the den-
sity and surface area of the hydraulic
fracture network. The drainage area of
each of the wells is enhanced as the frac
fluid is pushed into the space between
the two wells that would not have been
fractured if the operator had stimulated
only well.**

Simo-fracs are expensive and require
more coordination, logistical work, and
a larger footprint than a single frac job.
At the same time, they are cost-effective

INITIAL PRODUCTION (IP) FOLLOWING STIMULATION

because the frac equipment is utilized
more efficiently; two wells are complet-
ed in 1 week instead of 2 weeks.

Initially, simultaneous fracturing in
the Barnett involved dual fracs, involv-
ing two horizontal wells close to each
other. Today, operators are experiment-
ing with triple simultaneous fracs or
even quad-fracs.

Case history

Williams used three horizontal
wells in eastern Parker County to ex-
periment with sequential and simulta-

EUR, RECOVERY FACTOR CALCULATIONS

week, followed by simulta-
neous fracturing of Wells B
and C the following week.

Fig. 3 shows the production perfor-
mance of the four wells over the first 6
months of their production lives. The
three simo- sequentially fraced wells
had IP rates of 3.3-3.5 MMscfd and the
first month averages ranged 2.1-2.9
MMscfd.

The stand-alone Well D well to the
north had significantly lower IP of 2.3
MMscfd and the first-month average
production was lower, at 1.2 MMscfd.

The initial results for the simo- se-
quentially fraced wells are encourag-

Table 1 Table 2
30-day Actual EUR/lateral Recovery
Actual average IP/lateral Current lateral, EUR, length, factor,
lateral, act., length, rate, Well ft bef MMcf/ft %
Well ft Mecfd Mecfd/ft Mecfd
Well A
Well A (sequential frac) 2,195 2.06 0.94
(sequential frac) 2,195 2,576 117 885 Well B
Well B (simo-frac) 1,955 2.22 1.14
(simo-frac) 1,955 2,864 1.46 890 Well C
Well C (simo frac, infill well) 1,889 1.18 0.62
(simo frac, infill well) 1,889 2,087 11 655 Average 2,013 5.46 0.90 25.9
Average 2,013 2,512 1.25 810 Well D
Well D (stand-alone well) 2,413 0.89 0.37 6.4
(stand-alone well) 2,413 615 0.25 467
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WELL PRODUCTION HISTORY* Fig.3 may be draining a larger area to the

east. The Well A fracture network was

2,000 Ve likely enhanced due the subsequent
1,800 LY ? + Well C simo-fracing of Wells B and C, result-
- ' — Well D ing in enhanced production. Well C
1,600 7 has the lowest production among the
three wells, which may be attributed to
1,400 )
interference effects from the two offset
% 1,200 wells.
= Successive stimulations using a
£ 1,000 1 multistage treatment often show a sig-
2 nificant influence of the previous stage,
© 8007 including potential charging of the res-
600 1 ervoir. The fluid from the previous stage
remains at a somewhat elevated pres-
400 7 sure, pushing subsequent stages away
. \ due to increased stress generated by the
2007 t . volume of pressurized fluid.®
0 N | In general, reactivation of existing
Oct. 2007 Dec. 2007 Feb. 2008 Apr. 2008 fracture networks is thought to be less

beneficial than creating new fracture
networks.® The production data from
the three wells appear to indicate that
simo-fracing results in more enhanced
FLUW REGIMES Fig. 4 fracture network and production gains,

A. Bilinear flow compared to sequential fracturing.

This aspect needs to be further studied;
more data are needed to validate this
inference.

Table 1 compares the IPs of the
simo, sequentially fraced wells with the
stand-alone Well D. The average IP dur-

> > > > > ing the first 30 days shows a fourfold
improvement due to sequential and
simo-fracing. Based on IP/linear ft of
lateral drilled, the simo-fraced wells
B. Linear flow showed a fivefold improvement.

Table 2 shows a summary of the
estimated ultimate recovery (EUR) and
recovery factor calculations. We based
EUR estimates on decline-curve analy-
sis and estimated gas-in-place assum-
ing a drainage radius of 500 ft from
the toe and the heel of the horizontal
wells.

We calculated the combined drain-
age area for the three wells (A, B, and

*Comparing the simo-fraced and sequentially fraced wells A, B, and C with stand-alone Well D.

ing and indicate that a more complex three sequentially fraced, simo-fraced C) at 130 acres and the drainage area
fracture network was created near the wells was almost double that of stand- ~ for Well D at 85 acres. Based on a gross
simultaneously fractured wells, con- alone Well D. Well D was completed reservoir thickness of 335 ft, a reservoir
tributing to significantly improved well —and had first sales about a month later ~ porosity of 3%, the calculated corre-
performance. than the three sequentially-fraced, sponding gas-in-place (GIP) was 21.1
The graph in Fig. 3 shows that the simo-fraced wells. Well B has the best bef and 13.8 bcf, respectively. The ad-
average 5-month production of the production among the three wells; it sorbed gas GIP is based on a gas content
36 Oil & Gas Journal / Dec. 15, 2008
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of 96 scf/ton.

The analysis indicates a four-fold in-
crease in recovery factor, to about 26%
for the simo-fraced wells, from 6.4%
for the stand-alone Well D. The average
EUR per lateral length also showed a
2.5-fold increase and was 0.9 MMcf/
ft of lateral for the simo-fraced wells vs.
0.37 MMcf/ft of lateral for the stand-
alone well.

This case shows a significant en-
hancement in IPs, EURs, and recovery
factors because of simultaneously
fracturing the wells compared with in-
dividually fracturing a stand-alone well.

Production data analysis

Conventional graphical-interpre-
tation techniques in hydraulically
fractured tight-gas wells are typically
based on analyses of flow-regimes, such
as linear, bilinear, or pseudoradial flow.
For low-permeability wells, the time
required to reach radial flow can be im-
practically long; most of the production
data in Barnett wells are either bilinear
or linear flow.

In bilinear flow, the flow occurs both
inside the fracture and outside the frac-
ture, perpendicular to the fracture (Fig.
4). If the fracture has low permeabil-
ity, bilinear flow
will occur over a

BARNETT WELL PRODUCTION Fig.5
10,000 + WellA [ ]
= Well B
+ WellC
—— Well D
s i o iy
£ 1,000
o
w
©
O
0 T T
1 10 100 1,000

closer to bilinear flow (slope = 0.25)
compared to the other three wells,
which can be represented by linear
flow (slope = 0.5).This implies that
the quality of fracture is not as good
in Well D as in the other three wells,
which may be due to the types of frac-
ture created. Since the three southern

SIMO-FRACED WELL GROUP DISTRIBUTION BY SPACING, QUADRANT*

Time, days

wells were simultaneously fractured, it
is likely that better fractures were cre-
ated in these three wells as compared
to Well D.

Frac data analysis
We reviewed the data from the
fracturing jobs to evaluate possible rea-

longer period. On Fig. 6
the other hand, 18
in linear flow, the 16 [ ww
flow occurs only 16 7 H
perpendicular to ® O sw
the fracture. If the s " 13 [ ne I
fracture has suffi- E’ 19 - 1 |
cient permeability, g 1 [ se
bilinear flow will B 10+ 1
last for a short pe- £
riod before linear é 8
flow begins. -

Fig. 5 shows R n
production data £ 4 10
from the four <
wells on a log-log 2 -
diagnostic plot of
production over 0
several months. 1,000 500

Well D produc-
tion data occur
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Well spacing, ft

*Distribution of simo-fraced well groups in Parker County, Tex., distinguished by well spacing and quadrant.
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SIMO-FRACED WELL GROUP DISTRIBUTION BY SPACING, QUADRANT* Fig. 7 The percent-

fluid recovery also
appears to cor-
O ww relate with well
roduction perfor-
8 2 O sw i fnance. War}I))inski
O ne et al. suggested
[ st that rapid fluid
I cleanup with a
high percentage
1 of load recovery
4 = (>50%) may actu-
ally indicate that
5 significant fracture
2 4 network was not
generated and only
a simple fracture
0 was created that
1,000 500 acts like a “bal-

Well spacing, ft loon” and quiCk]y

*Distribution of simo-fraced well groups in Parker County, Tex., with less than 3-month lag between first sales of simo-fraced and stand-alone wells, sorted by well deflates back into
spacing and quadrant.

10

9

Number of simo-fraced well groups

the wellbore.”
The data are not

AVERAGE IP ENHANCEMENT-WELL QUADRANT' ngg  consistent with the

above observation

< 160 and further analysis

—— [ tag2<3months [ Lag? >3 months 139% 138% is needed. In the first

i 100 hr of flowback,

5 0 Wells A and B had

31T 4% higher fluid recov-

.§ 100 — . eries, 20.8% and

3 90% 10.5%, respectively,

; 80 — whereas the other

5 two wells had fluid

£ o0 recoveries of 3-4%.

é Well C, despite being

8 40— a better well com-

38 pared to stand-alone

= 50 - Well D, had relatively

Z poor fluid recovery.

T : It is likely that due
SE NE to the simo-frac and

Well quadrant the more complex

1Comparing simo-fraced wells with stand-alone wells in Johnson County, Tex., sorted by well quadrant. Hime lag between first sales of simo-frac and
stand-alone well production.

fracture network
created near Well C,
part of the flowback
sons behind benefits from simultane- fluid-filled fractures.® fluid was recovered in the offset wells,
ous, sequential fracturing. It has been Table 3 summarizes frac fluid A and B.

suggested that interaction of the fluid  recoveries and net pressures for the

from the different fractures might pro- four wells. The results indicate better Parker County simo-frac

vide additional energy to enhance the  production performance from Wells A To quantify the benefit from
intensity of fracturing, either through  and B, which had higher net pressures,  simultaneous fracturing further, we
higher net pressures or forced diver- 1,000-1,600 psi, compared to the other performed a comprehensive study,

sion of the fluids as they contact other  two wells. evaluating public data of simo-fraced
38 Oil & Gas Journal / Dec. 15, 2008
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wells in Parker
County.

WELL GROUP DISTRIBUTION BY SPACING, QUADRANT*
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Fig. 9

We identi- %

fied 29 groups of
simo-fraced wells,
based on first date
of production in
the same month
or within 1 month
of each other. We

20 -

O sw
O w
[ ne
O se

20

compared the
production per-
formance of these
wells with that of
stand-alone wells
drilled within
1-1.5 miles from

10 -

Number of simo-fraced well groups

16 5
2

34 34

the simo-fraced 0
wells. Thus, each
group consisted
of three wells: two
simo-fraced wells
and one stand-
alone well.

For about 75%

1,000 500/1,000

500 250

Well spacing, ft

WELL GROUP DISTRIBUTION BY SPACING, QUADRANT, <3-MONTH LAG*

*Distribution of all simo-fraced well groups in Johnson County, Tex., sorted by well spacing and quadrant.

Fig. 10

of the cases, the 10

simo-fraced wells
and the stand-
alone wells were
drilled by the
same operator.
Our analysis is
based on produc-

[ sw
s w
O ne
* 110 s

tion performance
alone, provides
general guidelines,
and does not con-
sider the influence
of other param-
eters, such as

local geology, frac

Number of simo-fraced well groups

1

1 1

design, frac injec- 0
tion rates, number
of stages, etc.,

all of which can
impact production
performance.

Fig. 6 provides a distribution of the
simo-fraced wells by well spacing and
quadrant. Of the 29 groups, about 55%
(16 groups) included wells spaced
1,000 ft or greater and the rest were
spaced about 500 ft. Most of the drill-
ing activity in Parker County has been

spacing and quadrant.

Oil & Gas Journal / Dec. 15, 2008

1,000 500/1,000

500 250

Well spacing, ft

in the eastern half where the reservoir
thickness is relatively higher. Thus, in
terms of the location of the wells, al-
most 72% (21 groups) were in south-
east quadrant and 90% (26 groups)
were in eastern half of Parker County.
Using Parker County production

*Distribution of simo-fraced well groups in Johnson County, Tex., with less than 3-month lag between first sales of simo-fraced and stand-alone wells, sorted by well

data for simo-fraced wells, we evalu-
ated the time lag between first sales of
simo-fraced and stand-alone wells as
a possible factor in the success of the
simo-frac over stand-alone wells.

Fig. 7 provides a distribution of
simo-fraced well groups with less than
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AVERAGE IP ENHANCEMENT-WELL SPACING' rgr  dquadrant, rep-

resenting more
250 than 70% of well
214% D Lag? <3 months l] Lag? >3 months groups, sug-
gests that wells
200 5 185% that had less than
3-months’ lag
between the simo-
150 7 fraced wells and
120% the stand-alone
103% wells had the best
100 87% 83% 88% 80% success rate to
see incremental
production and
50 reserves due to
simo-fracing.
In the north-
east quadrant, the
1,000 I 500/1,000 I 500 I 250 simo-fraced wells
o . . . Well spacing, ft . f. o outperformed the
staOan;!:g 3&3?};?35:9{22”5 with stand-alone wells in Johnson County, Tex., sorted by well quadrant. “Time lag between first sales of simo-frac and stand-alone wells,
' regardless of when
the wells were
completed. This

Initial production-simo-fraced
wells/stand-alone wells, %

AVERAGE IP ENHANCEMENT-WELL QUADRANT' Fig 12 could be attributed
180 to factors such as
variations in frac
160 = 154% 148% 154% 156% design or injection
140 rates, as well as
8. regional geology.
£2 120 -
gz 105% Johnson
7§ 100 7 92% County
g3 83% simo-frac
3 é 80 70% Johnson County
s2 o] has seen a sig-
o . .
23 nificant increase
= 404 in drilling activity
D Lag? <3 months I] Lag? >3 months In recent years;
20 operators have
. I:I drilled some of
I NE

T T the best-producing

SE NW SW

Well quadrant Barnett shale wells
1Comparing simo-fraced wells with stand-alone wells in Johnson County, Tex., sorted by well quadrant. Hime lag between first sales of simo-frac and in this county.
stand-alone well production. To date, more

wells have been
simo-fraced in

3-month lag between first sales of si- Fig. 8 provides a summary of the Johnson County than in Parker County.
mo-fraced and stand-alone wells, sorted production enhancement seen in each A total of 104 groups of simo-fraced
by well spacing and quadrant in Parker  of the quadrants of Parker County. We wells was identified in Johnson County
County. About 50% of the well groups ~ compared peak monthly production, based on first date of production in the
fell in this category, with many of the which for most of the cases, is in the same month or within 1 month.

wells drilled on 1,000-ft spacing. first or second month of well life. Fig. 9 provides a distribution of the

The analysis of wells in the southeast simo-fraced wells by well spacing and
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quadrant. Of the 104 groups, about
33% (34 groups) had wells drilled on
500-ft spacing. Due to shale thickness
and the presence of the Viola limestone
in the eastern part of Johnson County,
some of the operators began experi-
menting with 250-ft spacing. About
33% (34 groups) included wells drilled
on 250-ft spacing. About 40% (40 well
groups) were in northeast quadrant and
another 33% (34 groups) were in the
northwest quadrant of Johnson County.

The analysis of the Johnson County
production data for simo-fraced wells
indicated that time lag between first
sales of simo-fraced and stand-alone
wells was a key factor in the suc-
cess of the simo-frac compared with
stand-alone well performance. The data
suggest that wells that had less than 3
months’ time lag between the simo-
fraced wells and the stand-alone wells
had the best success rate to see incre-
mental production and reserves due to
simo-fracing.

Fig. 10 provides a distribution of
the simo-fraced wells with fewer than
3 months of time lag between first
production from simo-fraced wells and
stand-alone wells, sorted by well spac-
ing and quadrant. Comparing Figs. 9
and 10 reveals that only 20-30% of the
well groups fell in this category while
the majority of the simo-fraced wells
(70-80%) were drilled from 4 months
to 3 or more years after the stand-alone
well was drilled. We identified a few in-
stances where the stand-alone well was
drilled later after the simo-fraced wells
by a different operator on an offset
lease. In such instances, the simo-fraced
wells did better than the stand-alone
well.

Fig. 11 provides a summary of the
production enhancement of simo-
fraced wells over stand-alone wells
sorted by well spacing. We compared
peak monthly production, which for
most of the cases, is in the first or
second month of well life. The average
production enhancement was 56% for
simo-fraced wells over offset, nonsimo-
fraced wells.

Oil & Gas Journal / Dec. 15, 2008

NET PRESSURES, FRAC FLUID RECOVERIES

Table 3
Lateral Net ——————— Fluid recovery
length, pressure, —— 100 hr 00 hr
Well ft psi bbl % bbl %
Well A
(sequentional frac) 2,195  1,000-1,400 10,738 20.8 22,292 43.3
Well B
(simo-frac) 1,955  1,500-1,600 4,749 10.5 11,197 24.7
Well C
(simo-frac, infill well) 1,889 400-900 1,421 8 1,457 Max bbl
Well D
(stand-alone well) 2,413 200-300 3,073 4 6,359 Max bbl

As expected, the greater the well
spacing, the lower the interference
and depletion effects. Thus, wells with
1,000-ft spacing had greater incre-
mental gain compared with wells with
500-ft spacing, which did better in turn
than wells with 250-ft spacing.

Where the simo-frac wells were
drilled more than 3 months after the
stand-alone well, the production perfor-
mance fell significantly and the average
IP of simo-fraced wells was less than
that of the stand-alone well (about 85%
of the stand-alone well). We attribute
this to possible interference and deple-
tion effects, which might change the
stress profile near the wellbore. Again,
wells on 250-ft spacing were most
affected by interference and depletion
effects and had the lowest IPs compared
to stand-alone wells at 80%.

Fig. 12 provides a summary of the
production enhancement seen sorted
by quadrant for Johnson County. The
results indicate an average production
enhancement of 53% in simo-fraced
wells compared with offset, nonsimo-
fraced wells. If a simo-frac well was
drilled more than 3 months later, the
average IP of the simo-fraced well was
87% of the stand-alone well.

Surprisingly, the lowest IPs of simo-
fraced wells compared with stand-
alone wells (70% factor) were in the
northeast quadrant in Johnson County,
which has generally had prolific pro-
ducing wells. This may be because the
presence of the Voila barrier in most of
the northeast quadrant has resulted in
operators fracturing with high injec-
tion rates and there have been excel-
lent stand-alone wells in the area, even
without simo-fracing.

Moreover, in some instances, the
stand-alone and the simo-fraced wells
(which were identified from maps) may
not have been completed by the same
operator. Again, the contrasting results
could be due to differences in frac de-
sign, injection rates, number of stages,
completion design, etc.

Observations

Simultaneous fracturing produces
a more complex web of fractures,
increases the surface area created by the
frac, and thereby enhances initial pro-
duction rates and ultimate recovery.

Simultaneous and sequential fractur-
ing in southeast Parker County doubled
production rates, on average, compared
to a stand-alone well producing from
the same leasing unit. The data appear
to indicate that simo-fracing results in
more enhanced fracture network and
production gains compared to sequen-
tial fracturing.

The analysis of the data from simo-
fraced wells in Parker and Johnson
counties showed an enhancement in av-
erage peak IP rates of 21% to 55% over
stand-alone wells, for wells that had less
than a 3-month lag between first sales
from simo-fraced wells and stand-alone
wells.

On the other hand, if the time lag
between first sales from simo-fraced
wells and stand-alone wells was lon-
ger than 3 months, the simo-fraced
wells showed lower average IP rates
compared to stand-alone wells. Any
material production from the same
reservoir sink from interference and
depletion effects causes changes in
stress profile near the wellbore, which
affects the production performance of
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SUBSURFACE MAPS
DE-MYSTIFIED

INTRODUCTION
o WELL LOGS

& SUBSURFACE MAPS

Jonathan C. Evenick, Ph.D.

Know what you are investigating
and exactly what type of map is
most appropriate!

- Introduction to basic well logs
and subsurface maps.

- Applied projects that allow
users to critique computer-
generated maps and data.

- Hands-on exercises showing
how each map type is generated
and what applications they have.

OIL&GAS

the simo-fraced wells.

Overall, the analysis suggests simul-
taneous fracturing is a viable technique
for application in the Barnett shale
reservoir. For the best chance of suc-
cess, simultaneous fracturing should
be planned in the initial wells that are
drilled to develop a new lease.
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Wytch Farm wireless
wellhead monitoring
network self-organizes

The smart, self-orga-
nizing, wireless transmit- .

L/ o
ters installed recently "‘“-?
in Wytch Farm field I~a%s ?

rovide for continuous ‘
b ()

monitoring of well-
head pressures, thereby
eliminating the need for
operations personnel to read manually
wellhead pressure gauges.

Continuous monitoring eliminates
these daily visits to the wellheads and
enables operators to identify earlier
unusual readings and take action to
investigate and rectify faults before
they develop into serious problems,
according to Emerson Process Manage-
ment, the company that furnished and
installed the network.

BP PLC operates the field from on-
shore facilities (see photo) that produce
from three separate reservoirs that ex-
tend offshore under Poole Harbour and
Poole Bay, Dorset County, England.

Production

Wireless network

As part of a drive to improve opera-
tions, BP says that it wanted to increase
the available information, improve
worker efficiency, and remove the need
for operator rounds.

“Manual reading of pressure gauges
on the wellhead was identified as one
area we could improve, but we found
that wired transmitters were simply too
expensive due to the wiring infrastruc-
ture needed, so wireless is the perfect
technology for this application,” ex-
plained Chris Geen, BP manager,

The smart wireless network installed
on one wellsite at Wytch Farm includes
40 wireless Emerson’s Rosemount pres-
sure transmitters.

Oil & Gas Journal / Dec. 15, 2008

Mounted on
each wellhead are
two transmitters.
A single smart
wireless gateway,
mounted out-
side the process
area, connects the
transmitters to the
control system.

BP collects the
data in a PI histo-
rian database from
which the col-
lected data provide
information for
regular mainte-
nance activity and
safety reports.

Emerson says
installation was
quick and easy. The work involved iso-
lating the manifold; removing the old
dial gauge, and screwing in the wireless
transmitter into an existing connector.

The company notes that despite short
access periods to the site, it took less
than 8 hr, spread over 2 days, to com-
plete installation at the site, including
a three-point manual calibration check
on every device. It put all devices online
within 30 min. Emerson described the
wellhead area as open on one side but
with cable trays, dense pipe work, and
other metal obstructions on the other
side that shielded some transmitters
from the gateway location.

Self-organizing

Despite obstructions, Emerson says
each transmitter when powered up
found the gateway with each device
quickly and easily joining the self-orga-

i, O ) S ] e ==

Pumping units in Wytch Farm field have close spacing that may interfere with
line-of-sight communications. Photo from BP.

nizing network. Each wireless device in
the self-organizing technology acts as a
router for other nearby devices, passing
messages along until they reach their
destination. If there is an obstruction,
the devices reroute the transmissions
along the network until they find a clear
path to the smart wireless gateway.

As conditions change or BP adds
new obstacles—such as temporary scaf-
folding, new equipment, or a parked
construction trailer—to the facilities,
these wireless networks reorganize and
find a way to get their signals through,
Emerson explains.

It adds, “All of this happens auto-
matically, without any involvement by
the user, providing redundant com-
munication paths and better reliability
than direct, line-of-sight communica-
tions between individual devices and a
receiver.” 4
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A wave of ethylene investment will
take place in Asia during 2009-11 with
distinct peaks in early and late 2009. A
wave of aromatics investments will take
place in 2008-09.

The scale of new petrochemical
capacity will support pricing for Asian
naphtha through at least 2011 because
new ethylene capacity is predominantly
naphtha based.

Asia petchem expansions to 2015
Increase demand for naphtha

Kevin McConnachie
FACTS Globdl Energy
Singapore
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Both production and investments in
the petrochemical industry have grown
significantly in recent years. Investment
is taking place predominantly in China,
despite easier access to feedstocks,
such as natural gas and naphtha, giv-
ing Middle East producers a significant
competitive edge. Much of this Middle

Dor

'Asﬁ‘ﬁ[odessiny Review

/

East capacity is furthermore targeting
China. By 2015, China will have as
much ethylene capacity as Japan, South
Korea, and Taiwan combined.

Asian petrochemicals
The petrochemical sector in Asia is
undergoing fundamental change due to

three key forces.

The first is the massive expansion of
Asian petrochemicals currently under
way. The second is the rapid emergence
of China as the largest petrochemi-
cal producer in Asia. The third is the
sharp rise in production capacity in the
Middle East.

China Petroleum & Chemical Corp.
(Sinopec) and PetroChina are the larg-
est producers in Asia. They both have
an ambitious program of ethylene and
aromatics investments. Joint ventures
have been formed in China to further
develop the industry.

Sinopec is not only entering into
petrochemical ventures with foreign
partners, it is also building integrated
refining-petrochemical complexes in
partnership with ExxonMobil and Saudi
Aramco in Fujian and with Kuwait
Petroleum Corp. (KPC) in Nansha,
Guangzhou. In fact, joint-venture
petrochemical investments in Asia are
predominantly in China.

Condensate splitters will provide a
new increment of Asian naphtha supply.
The massive growth in Asian petro-
chemicals will support future naph-
tha markets in Asia as petrochemicals
depend more on naphtha supplies from
outside the region, primarily from the
Middle East. The naphtha market will be
strong despite competition for petro-
chemicals in Asian markets from low
cost, gas-based Middle East production.

Asian ethylene

Already a significant region in the
global ethylene sector, Asia is adding ca-
pacity at an unprecedented rate. Asia has
40 million tonnes/year (tpy) of ethyl-
ene capacity currently and is adding 24
million tpy during 2008-15 (Table 1).

This is equivalent to adding more
than 50% of base capacity during an
8-year period. A wave of addition takes
place during 2009-11 with strong
peaks in first and fourth-quarters 2009.

Figs. 1 and 2 show Asia-Pacific eth-
ylene capacity additions by country and
year, respectively.

China will add most of the new
ethylene production capacity. In 2005,

Oil & Gas Journal / Dec. 15, 2008
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China for the first
time passed Japan
to rank second

in the world in

terms of ethylene
production capac-
ity, behind the US. 217
China’s gap with

ETHYLENE PRODUCTION CAPACITY Fig. 1

27

M Firm, likely additions
244 B Current capacity

the US is narrow- 2z 18

ing. S
China already % h

has 10 million tpy >

of capacity, now g 7

the most in Asia, S

and is adding 14
million tpy of

. 61
ethylene capacity
during 2008-15. 3
Much of the ad- l
dition takes place 0 —

in 2009 (4.95 Australia  China India Indonesna Japan Malay5|a Singapore South Taiwan Thailand
million tpy) and Korea
2011 (3.8 million

tpy)-
China, furthermore, could add ETHYLENE CAPACITY ADDITIONS Fi.2
another 5.5 million tpy of ethylene .
capacity with projects that are not cur-
rently considered firm. The scale of the 6-
Chinese industry will then dwarf that of
the traditional Asian leader, Japan, and 54
of South Korea, which built a world- 2
scale ethylene industry in the last 2 3 4
decades. By 2015, China could have as =
much capacity as Japan, South Korea, Z 3
and Taiwan combined. g
Fig. 3 shows that Sinopec owns the S,
most ethylene production capacity in
China with 4.855 million tpy (48%) 1-
and with a share in another 1.5 million
tpy of joint-venture capacity (15%). 0
Sinopec’s current joint_venture partners 2008 2009 2010 2011 2012 2013 2014 2015
are BP and BASE.
The capacity of PetroChina, by con-
trast, is much lower at 2.78 million tpy  capacity of 2.78 million tpy. capacity. China National Offshore Oil
(27%). PetroChina has not participated Formosa Plastics Corp. (FPC) had Corp. has a joint venture with Shell
in joint ventures. planned to build a 1.2 million tpy for an ethylene plant. Predominantly
Fig. 4 shows that Sinopec will add ethylene facility at Ningbo in 2014. a crude producer, CNOOC built its
another 3.4 million tpy on its own and  This project is questionable because the ethylene and aromatics venture before
another 2.99 million tpy with joint- private Taiwanese company may switch it built its refinery, which is due to start
venture partners including ExxonMobil, the project to Taiwan after the change of up in fourth-quarter 2008.

Saudi Aramco, KPC, and SABIC. government in May 2008. China looks to emerge as the leader
PetroChina will build another 4.52 Many of the new facilities in China in Asian petrochemical production
million tpy during 2008-15. Petro- are world-scale projects with seven by 2015, with almost three times the
China’s new capacity exceeds its current plants of more than 1 million tpy of capacity of South Korea, the next-largest
Oil & Gas Journal / Dec. 15, 2008 45
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Even though India,

Fig. 3 B
Indonesia, Austra-

CoMPANY ETHYLENE CAPACITY
6

Capacity, million tpy

: I I I
] I I I l .
0

lia, Malaysia, and
Thailand are all
able to establish a
gas-based industry,
nearly all of Asian
petrochemicals are
based on naphtha
or LPG. Thailand’s
I-million tpy
PTT polyethylene
project, however,
is ethane based.
Singapore will

Sinopec FPCC

COMPANY ETHYLENE ADDITIONS

PetroChina

YNCC Sinopec

Petrochemlcal ventures

Fig. 4
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w
w
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2.9

2.5

214

Capacity, million tpy

1.3 1

0.9 1

0.5

4.9

0.

o

Sinopec  Sinopec PetroChina
ventures

country. China petrochemicals is grow-
ing much faster than China refining;
therefore, China will emerge as a major
naphtha importer.

India’s ownership is much more
dispersed as compared to China. Gas
Authority of India Ltd. (GAIL), Haldia
Petrochemicals Ltd., Indian Petrochemi-
cals Corp. Ltd., and Reliance Industries
Ltd. are all ethylene producers. India’s
planned expansions are predominantly
the Reliance expansion of 1.4 million

46

Indlan Reliance KPTC ExxonMobil
Qil Corp. Ind (Taiwan)

tpy in 2010, Indian Oil Corp.s (I0C)
expansions at Panipat, 857,000 tpy in
2010, and Paradeep, 800,000 tpy in
2013.

The Indian petrochemical industry is
growing more slowly than the refining
industry, which will remain a small but
important supplier of naphtha exports.
India, nevertheless, will still double
petrochemical capacity.

Asia’s ethylene industry continues to
be naphtha based rather than gas based.

Mitsubishi
Chemicals

double its capacity
because Shell and
ExxonMobil will
commission crack-
ers during 2009-11.These projects in
Singapore are the only ethylene invest-
ments in Asia by the majors other than
joint ventures in China with Sinopec.

Expansion of naphtha crackers means
greater production of pyrolysis gasoline,
most of which will find its way into
aromatics production, while a portion
will be blended into Asian gasoline.

PTT
Chemicals

Aromatics trends

Aromatics capacity growth is slower
than ethylene capacity growth (Table 2).
Asian aromatics capacity will neverthe-
less increase more than one-third vs.
current levels. Most capacity additions
will occur during 2008-09 (Fig. 5).

China will be responsible for half of
the expansion in 2008 and nearly all
the additions in 2009 (Fig. 6). In fact,
China will almost double its capacity
and will be responsible for more than
half of all the capacity additions in Asia
through 2015.

Japan is not expanding ethylene
but is expanding aromatics through
the Kashima condensate splitter-based
project. The concept of the Mizushima
condensate splitter project is different;
it seeks to feed an existing aromatics
complex more efficiently.

Petrochemical projects in Asia
outside of Japan target the demand
in growing markets. Projects in Japan
have a different rationale. They aim to
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tighten integration between refining
and petrochemicals to meet declining
fuel demand.

Singapore will double its capacity
mainly through the Jurong Aromat-
ics Corp. plant but also through the
ExxonMobil expansion. Elsewhere in
Asia, South Korea will add capacity at
Hyundai-Cepsa and S-Oil. Taiwan will
double its capacity through the KPTC
project starting up in 2015; Thailand
will increase its capacity by 60%.

Petchem investment trends

Asian refining is becoming increas-
ingly integrated with petrochemicals.
Refiners will try to diversify into petro-
chemicals to secure wider and higher-
value markets for refinery products.
Petrochemical producers will try to
diversify into refining to secure a reli-
able source of feedstocks and markets
for byproducts.

Dependence on the traded naphtha
market for feedstocks exposes petro-
chemical producers to naphtha market
volatility. Plants that feed mostly pro-
pylene will lean to catalytic cracking-
based technologies and therefore look

ASIA-PACIFIC ETHYLENE CAPACITY

AROMATICS CAPACITY ADDITIONS
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to increase propylene production from
refinery catalytic crackers.

The major oil companies are invest-
ing directly, like the Shell 800,000-tpy
and ExxonMobil 1 million tpy ethylene
crackers in Singapore, and in the form
of joint ventures with local partners,
as in China. The Shell and ExxonMobil
investments are integrated with existing
refining and petrochemical operations.

2010

2011 2012 2015

Other than China, the majors are
only investing in petrochemicals in
Singapore, but they are not investing
in primary distillation capacity. Invest-
ments by majors in Asian refining and
petrochemicals are dwarfed by those of
local and national o0il companies. The
majors prefer to invest in integrated re-
fining and petrochemical developments
and ethylene facilities on their own

Table 1
Country Australia  China India Indonesia  Japan Malaysia Singapore S.Korea Taiwan  Thailand Total
Capacity, 1,000 tpy
Jan. 1, 2008 500 10,115 3,009 700 7,346 1,670 1,980 8,305 4,100 2,436 40,161
Additions
2008 247 350 597
2009 4,950 800 1,100 6,850
2010 1,120 2,477 770 900 5,267
2011 3,800 1,000 4,800
2012 2,000 2,000
2013 1,000 800 600 2,400
2014 1,200 1,200
2015 1,200 1,200
Total additions 14,070 3,624 1,800 350 2,570 2,000 24,314
Dec. 31, 2015 500 24,185 6,533 700 7,346 1,670 3,780 8,655 6,670 4,436 64,475
ASIA-PACIFIC AROMATICS CAPACITY Table 2
Country Australia China India Indonesia  Japan Malaysia Singapore S.Korea Taiwan Thailand Total
Capacity, 1,000 tpy
Jan. 1, 2008 9,800 3,627 1,287 14,960 765 1,691 8,727 1,625 2,534 44,816
Additions
2008 2,287 580 1,519 4,386
2009 4,391 350 90 4,831
2010 400 400
2011 800 1,840 2,640
2012 1,180 1,180
2013
2014
2015 1,550 1,550
Total additions 7878 731 580 1,840 1,630 1,640 1,519 15,718
Dec. 31, 2015 17,679 4,258 1,287 15,540 765 Sie8il 10,257 3,165 4,053 60,535
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rather than in pure refining develop-
ments.

The major oil companies initially
invested in China because the country’s
large deficit in petrochemicals repre-
sented a huge market. This investment
was even more attractive after China
entered into the World Trade Organiza-
tion.

Early investments in the petrochemi-
cal sector included Sinopec-BP in the
Shanghai Secco ethylene-aromatics
facility, Sinopec and BASF in the Yangzi
ethylene-aromatics facility, the GS
Caltex-led aromatics venture, and
CNOOC-Shell in the Huizhou ethylene-
aromatics facility. The Chinese govern-
ment favored foreign investment and
advanced technologies to advance the

CHINA PETCHEM JOINT VENTURES

ethylene development program.

There are two cases in which joint
ventures are made for the first time
in China in integrated refining-pet-
rochemical complexes. The first is the
Sinopec-ExxonMobil-Saudi Aramco
Fujian venture, which includes an
800,000-tpy ethylene cracker being
built along with the 160,000-b/d
Fujian refinery expansion. The second
is the Sinopec-KPC Nansha-Guangzhou
venture, which includes a 1 million tpy
ethylene cracker being built in associa-
tion with a grassroots refinery.

Table 3 shows China’s joint-venture
partnerships, both existing and planned.
All of the Asian joint-venture pet-

rochemical investments are in China.
Besides the Fujian and Nansha refining-

2008.
In addition to
these joint-venture
investments, Formosa is building a mas-
sive 1.2-million tpy ethylene cracker at
Ningbo without a local partner.

There are four pure refining ven-
tures with local partners. These ventures
include the Sinopec-Saudi Aramco
200,000-b/d Qingdao refinery, the
Chevron investment in Reliance, the
International Petroleum Investment
Co.-PakArab Refinery Ltd. 250,000-b/d
refinery in Pakistan starting up in
2013, and the Idemitsu-KPC-Mitsui
partnership with Petrovietnam in the
200,000-b/d Nghi Son refinery in
Vietnam.

Condensate splitters
Asia has a well-developed and
growing condensate-splitting industry
mostly serving the
petrochemical sector.

il Condensate splitters
. . . Ethylene  Aromatics are built in Asia to
Plant Companies Province Completion — Capacity, 1,000 tpy — .
provide feedstock
Shanghai Secco (Sinopec, BP) Shanghai Existing 900 480 S Ts
Yangzi Sinopec, BP Jiangsu Existing 600 300 flexibility between
Huizhou CNOOQC, Shell Existing 800 460
Qingdao Lidong GS-led joint venture Existing 340 condensate and
Fujian Sinopec, ExxonMobil, Saudi Aramco  Fujian First-quarter 2009 800 700 naphtha to down-
Tianjin Sinopec, SABIC Tianjin Third-quarter 2009 1,000
Shanghai Secco (Sinopec, BP) Shanghai Fourth-quarter 2009 190 stream ethylene
Nansha/Guanzhou Sinopec, KPC Guangdong  Fourth-quarter 2012 1,000 _
Ningbo FPC Zhejiang Second-quarter 2014 1,200 crackers and aromat
ics complexes.
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ASIA CONDENSATE SPLITTERS

Spécial Report
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Two Asian condensate splitters start-
ed up in 2006. Five more condensate
splitters are scheduled to commission
during 2008-12 (Fig. 7).

In China, the CNOOC-Shell consor-
tium started up its $4.2-billion project
in early 2006 at Daya Bay in Huizhou.
It included a 75,000-b/d condensate
splitter and condensate or naphtha
cracker. The heart of the complex is a
world-scale cracker producing 800,000
tpy of ethylene and 430,000 tpy of
propylene.

It is designed to feed naphtha as well
as condensate, the first of its kind in
China. The project may be integrated
with the CNOOC Huizhou refinery,
starting up in fourth-quarter 2008.The
refinery will process Bohai Bay crude,
which could provide naphtha feedstock
to the Shell-CNOOC complex.

In Indonesia, the Tuban condensate
splitter, owned by Trans Pacific Petro-
chemical Industries, also started up in
2006. Construction started in the 1990s
but was suspended at two thirds of

Oil & Gas Journal / Dec. 15, 2008

completion due to the Asian financial
crisis in 1998.The aromatics complex
was completed after a consortium of

Japanese banks granted financing.

Splitter output includes middle dis-
tillates, toluene, and xylenes. It does not
have ethylene cracking and is not linked
to a refinery.

In Thailand, the PTT-Aromatics
(Thailand) Public Co. Ltd. (ATC) Ray-
ong complex will be transformed into a
world-class condensate splitting facility
serving a downstream petrochemical
complex. The complex will become the
third-largest aromatics facility in Asia.

The ATC condensate splitter in
Rayong, Thailand, was built in 1999 to
supply downstream aromatics because
the PTT refining system could not
manufacture enough naphtha. Paraffinic
naphtha is sold to other PTT ethylene
crackers nearby.

A second condensate splitter is being
constructed as part of a new arrange-
ment that will integrate the PTT Rayong
refinery with ATC. This integration also

creates benefits for the refinery, as well
as creating links between the new ATC
condensate splitter and new down-
stream aromatics complex.

The project, scheduled to start up in
third-quarter 2008, includes $387 mil-
lion for a reforming complex, including
the condensate splitter and a catalytic
reformer to manufacture BTX for the
new aromatics complex. This complex
is a truly integrated refinery-petro-
chemical operation linking refining,
condensate splitting, and aromatics, and
providing feedstock for PTT ethylene
crackers.

In Japan, a new 60,000-b/d conden-
sate splitter was added to the Kashima
refinery in 2008. Kashima Oil (a group
company under Nippon Mining Hold-
ings Inc., which is affiliated with Japan
Energy) owns the splitter. The conden-
sate splitter is part of the joint-venture
project between Japan Energy Corp.,
Mitsubishi Chemical Corp., and Mit-
subishi Corp.

Through the joint-venture com-
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NAPHTHA CONSUMPTION
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pany, Kashima Aromatics Co., the three
firms constructed a petrochemical
complex, which consists of paraxylene
production facilities (420,000 tpy), a
20,000-b/d catalytic reformer, and the
condensate splitter. The Mizushima con-
densate splitter is part of the integration
project with Nippon Oil. One of the key
goals is to increase further the level of
integration in the Mizushima region.

The start-up date for the 34,000-b/d
Mizushima condensate splitter in the
Okayama prefecture is second-quarter
2009.This is a venture with Mitsubishi
Chemical Holdings Corp. and Asahi
Kasei Corp. to produce naphtha.

In South Korea, S-Oil will spend
$1.5 billion to build an aromatics
complex, including a 50,000-b/d con-
densate splitter, scheduled for start-up
in 2011-12.The aromatics complex
will have 900,000 tpy of paraxylene
capacity and 280,000 tpy of benzene
capacity. This will be South Korea’s first
condensate splitter even though it is the
largest consumer of condensate in Asia.

In Singapore, Jurong Aromatics Corp.
(JAC) plans to build a $2 billion petro-
chemical complex on Jurong Island by
2012 that will include a 110,000-b/d

50

similar pattern as
South Korea but
the growth rate
was not as rapid.

One of the
most enduring
features in the re-
gion’s demand has
been the strength
of naphtha. Even
the financial crisis
of 1997-98 did
not affect naphtha
demand.

Fig. 8 shows
trends in Asia-
Pacific naphtha
consumption.

T L}
1988 1991 1994

condensate splitter. Partners in the JAC
project include Jurong Energy Corp.,
Continental Chemical, Glenore, SK
Energy, Noor Financial Investment Co.,
and Jiangsu Sanfang-Xiang Industrial
Group Corp.

JAC has signed a $10 billion feed-
stock contract with BP that includes
condensate supplies from the Middle
East. This will be the second condensate
splitter in Singapore.

Naphtha demand

The massive growth in Asian petro-
chemicals means that the region will
depend even more on naphtha supplies
from outside the region, principally
from the Middle East. Despite enor-
mous volumes, a handful of countries
in North Asia dominate this demand.

China is the key growth market of
this decade and the next. Japan is a large
but slowly declining consumer. South
Korea will overtake Japan in 2008 and
China will overtake South Korea in
2011.

Naphtha consumption in South
Korea climbed steeply after 1989 as the
petrochemical sector developed, but
is now leveling off. In 2001, naphtha

) ) ) ) ) L)
1997 2000 2003 2006 2009 2012 2015

Total naphtha
consumption in
China was about
600,000 b/d
in 2007, and it will increase to about
825,000 b/d by 2010 and exceed 1.1
million b/d by 2015. China intends
to maximize chemical feedstocks from
existing refineries, allowing more
middle distillates to be used as petro-
chemical feedstocks. China will become
the largest naphtha consumer in Asia by
2011. China was almost a net naphtha
importer in 2007.

The developing South Korean pet-
rochemical industry led Asian naphtha
demand during the 1990s. Naphtha
growth was strong during 2006-07 due
to expansions in Yeocheon’s Naphtha
Cracking Centre, LG Petrochemical Co.
Ltd., and LG Daesan Petrochemical.

Demand growth is now falling due
to slowing petrochemical construction.
Total naphtha consumption in South
Korea was around 850,000 b/d in
2007 and will increase to 930,000 b/d
by 2010, making South Korea tempo-
rarily the largest naphtha consumer in
Asia. After 2010, naphtha consump-
tion in South Korea will grow at about
2.0%/year, reaching about 1.02 million
b/d by 2015.

Japan remains the largest consumer
of naphtha in Asia-Pacific. Demand,
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however, has grown only marginally in
recent years. Total naphtha consumption
in 2007 was about 850,000 b/d, and
will decline to about 840,000 b/d by
2010 and 800,000 b/d by 2015

Asia-Pacific imports will increase
to about 1.2 million b/d in 2010 and
1.38 million b/d in 2015 from 0.88
million b/d in 2007. India is the only
significant naphtha exporter that still
has a significant petrochemical indus-
try, and is increasing exports as refin-
ing expansions outpace petrochemical
expansions.

Asia will experience growth of about
4.0% in naphtha consumption dur-
ing the next 5 years, mainly due to the
expansion of ethylene capacity in China.
Naphtha output in Asia will grow at
about 2.8% during the same period.

China to a large extent, but particu-
larly Japan, South Korea, and Taiwan,
will always depend on naphtha feed-
stocks. They will feel the most pres-
sure during periods of higher naphtha
prices. Although naphtha prices will
strengthen in the long run compared
with current prices, there will be peri-
ods of weakness due to weaker gasoline
and chemical prices and the availability
of naphtha from west-of-Suez countries.

Producers in Australia, India, In-
donesia, Thailand, and Malaysia may
have easier access to large quantities
of ethane recoverable from natural gas
reserves. This will guarantee lower-cost
ethylene production and sustainabil-
ity as they switch feedstocks in future
capacity expansions.

Malaysia and Thailand are already
partly gas based. Thailand’s expansions
are either gas based or have gas-naphtha
flexibility.

Asian petrochemicals is undergoing
profound change led by massive growth
in Chinese and Middle East capacity and
the prospect of intense competition for
Asian markets from these Middle East
producers. The growth in Asian capac-
ity lends sustained support to naph-
tha prices, and competition from the
Middle East will place margins under
pressure.

Low-cost exports from the Middle

East may force the cancellation of
projects in consuming countries due to
expensive gas or naphtha. Although this
theory may prove correct in the long
run, consumer countries may retaliate
by imposing tariffs and dumping regu-
lations to protect their own industries.
It is clear, however, that the demand

for naphtha in Asia-Pacific will outpace
output in the next few years. 4
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China, India lead growth in Asian refining capacity

John Vautrain
Purvin & Gertz
Singapore

Asian refining capacity continues to
grow rapidly despite the effects of a suf-
fering global economy. China and India
especially are fast-growing economies
that are leading demand growth for
transportation fuels.

This article reviews the factors that
influence refined-product demand
growth in Asia and the future of refin-
ing projects in Asian countries.

Asian refining demand
East of Suez refining continues to

ASIA PETROLEUM DEMAND

Total demand = 24.1 million b/d

Japan

China

52

South Korea

increase even as Atlan-
tic Basin refiners feel
the effects of a global
recession. For the past
decade, most global
petroleum demand
growth has occurred
East of Suez as Asian
economies grow
rapidly. Although
economic signals are
not certain, Asian pe-
troleum demand and
refining will continue
to expand in the next
5 years.

Asia consists of many different eco-
nomic and politi-
cal systems. Some
Asian economies
continue to be
heavily centrally
planned and oth-
ers are based on
free markets. Po-
litically, one-party
systems continue
in countries like
China and Vietnam
while turbulent
and often multi-
party democratic
coalitions govern
India.

In petroleum,
national oil com-
panies or other
dominant state-
run enterprises

supply many

Fig. 1

Thailand

Australia

Taiwan

Indonesia

India

countries such as China, India, Indone-
sia, and Vietnam. Alongside the state-
run companies are innovative private-
sector enterprises.

Four countries dominate Asian petro-
leum demand: China, Japan, India, and
South Korea (Fig 1).

Economically, the Asian economies as
a group are healthier than their Atlantic
Basin counterparts.

Although 2008 was a relatively poor
year by Asian standards, substantial
positive GDP expansion will continue in
key economies. Many Asian economies
have healthy reserves that can be called
on to soften the indirect blow of the
global economic downturn as China has
announced.

Chastened by the disastrous 1997
Asian Financial Crisis, the banking
systems and their regulators have been
more cautious than their American and
European counterparts. Asian banking
systems have been spared the worst
of the subprime mortgage crisis and
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related credit default swaps problems.

China and India stand out as ex-
amples of diesel oriented, fast-growing
economies (Fig. 2). China and India
account for nearly 10 million b/d of
demand. Both these populous countries
have healthy economies, expanding
on the order of 7-11%/year of GDP,
and low penetration of private sector
automobiles.

An important factor in transportation
fuel demand growth in India and China
is a growing private-sector automo-
tive fleet. High GDP growth translates
directly into higher GDP per capita.

Income disparities across the
economy coupled with rising GDP per
capita, large population, and favorable
demographics mean that large numbers
of persons are entering the middle class
each year. Some of those individuals are
new purchasers of private sector auto-
mobiles each year and begin to contrib-
ute more to national fuel demand. That
growth of the driving middle class is a
far more important determinant of fuel
demand than price-induced conserva-
tion.

Southeast Asia has many smaller
petroleum economies with slower-
growing demand. Demand expansions
in this region remains positive but low.
Many of these countries have experi-
enced considerable reductions due to
high petroleum prices even though
economic outlook for these countries
remains generally favorable by interna-
tional standards, about 5-7%/year GDP
growth.

South Korea is a fairly static pe-
troleum market. Wealthy by Asian
standards, the South Korean economy
already enjoys high penetration of pri-
vate automobiles, and the outlook for
growth in that sector is low.

Japan is the only sizable shrink-
ing petroleum economy in the region.
Japan’s economic performance has
been lackluster for more than a decade.
Declines in property values and bank-
ing sector woes began in Japan in the
early 1990s after the speculative bubble
of the 1980s. Japanese regulators have
mishandled this problem over the years.
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The Japanese population has been
both shrinking and aging. Birth rates
in Japan are below the levels needed to
sustain the population and inward mi-
gration is discouraged. Japanese regula-
tors take Kyoto obligations toward
greenhouse gas reductions far more
seriously than their counterparts in
Europe, and as a result considerable ef-
ficiency gains are coming in an already
energy-efficient economy.

Fuel subsidies

Fuel subsidies have been overstated
as a trigger for Asian petroleum de-
mand.

In many Asian economies, petro-
leum pricing is not as volatile or as
closely in step with international prices
as compared with product prices in
the US. There is some degree of cross-
subsidization that occurs. For leading
economies, however, prices are not very
different from international prices.

China has a system of price controls
on common consumer fuels. Before
crude prices started to rise in 2004,
China had a goal of gradually releasing
prices from controls. High prices have
delayed that program.

Fig. 3 shows the price track from
2003 for gasoline in South China. Prices
have risen throughout that historical
period. Most of the time, prices were
somewhat below international parity as

Chinese authorities often expected that
international price rises would be tran-
sient, an expectation shared by many
observers over this era.

The most serious pricing discrepan-
cies occurred only in 2008 due to the
astronomical rise in crude prices. After
the more recent price collapse, while
Chinese diesel remains under inter-
national parity, international product
prices have fallen below domestic Chi-
nese prices for gasoline.

In India, the pattern is different and
retail gasoline prices have generally
been considerably higher than cor-
responding US prices. Heavy subsidies
are involved in determining that price
but also heavy taxes. Taxes at the state
level far exceed the federal-level subsidy
leading to consumer prices that are very
high notwithstanding low, controlled
retail margins.

In both countries, diesel prices typi-
cally are less than gasoline prices. Gaso-
line is often treated as a luxury item,
something purchased typically by the
upper social strata. Diesel fuel is treated
as a more common fuel, important to
commerce and agriculture. Tax and pric-
ing treatment in many Asian countries
have the effect of cross-subsidizing
diesel fuel somewhat at the expense of
gasoline.

Overall, the pricing structure has had
relatively little influence on Asian de-
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mand growth. The volume of fuel sold
at heavily subsidized prices in countries
like Malaysia and Indonesia is far less
than the volumes in markets with prices
closer to or exceeding international
parity levels.

China refining outlook

China continues its run of refining
expansions and record-setting demand.
Chinese demand is heavily oriented
to light products and refinery resid
production is quite low.

recently from the Middle East via
Fujairah as feedstocks. Some crude ac-
cess is achieved through tie-ins with
local government entities or by small
but favorable deals with CNOOC or the
national refiners.

The combination of product price
controls and internationally priced
feedstocks caused this group of refiners
to suffer seriously depressed or negative
margins through much of 2008. Recent
price declines have eased their situation.

ity has softened
significantly since
the summer due
mainly to the global economic down-
turn.

Chinese policy for refined products
calls for self-sufficiency in major refined
products, gasoline, jet fuel, and diesel.
These fuels are considered strategic
military fuels and the Chinese govern-
ment is disinclined to allow the country
to require regular imports.

LPG and fuel oil are regular import
items with much of the fuel oil import
volume for teapot refinery feedstocks.
Chinese policy favors LPG

Historically, Chinese refiners consumption in the residen-
ro CHINA CAPACITY ADDITIONS* Tl pe P
produced resid in propor- tial-commercial sector as a
tions similar to US refiners— dis('i{Illl:t?on clean alternative to coal.
about 6.2% of total refinery capacity, China has been develop-
Year Company Location 1,000 b/d . . .
product volume. ing many refining projects to
; “ »” 2008 CNPC Fushun Petrochemical Fushun 160 ; ;
Chinese so-called “teapot CNPC Dushanzi Refining Karamay 200 supply growing fuel require-
refineries have experienced Sinopec Group Qingdao 200 ments (Table 1). Most of the
K . Qinzhou Refinery Guangxi 200 K .
difficult market conditions 2009 CNOOC _ Huizhou 240 projects are purely Chinese,
during the past year. The ELI;nge&lT 'Sg{c'iﬂiﬁgtmhem'ca' SN 299 although some have for-

term “teapot” refinery is
misleading in that many of
these plants are sophisticated
even if not large by worldwide stan-
dards. Some “teapots” have full conver-
sion of heavy feedstocks combined with
power production from coke.

The “teapot” refineries are outside
the national system that favors CNPC
and Sinopec. Consequently, they lack
direct access to low-priced domestic
crude and also to international crude
markets. They are, nevertheless, subject
to the same product price controls as
the national refiners.

These refiners use residual materi-
als historically from Russia and more

54

*Includes only projects or expansions of more than 100,000 b/d of capacity.

During 2008, the national refiners
have been under margin and earnings
pressure. The same factors that affected
the teapot refiners affect the major re-
finers particularly on incremental runs
of imported crude.

In 2008, leading Chinese refiners
were unenthusiastic about high run
rates and tended to take extended, more
casual shutdowns. The Beijing govern-
ment made some accommodation to
these refiners both in increased product
prices but also in the form of direct
payments to compensate their refin-

eign joint-venture partners.
Chinese interest in joint-
venture partners has waned
considerably over the years and now is
limited mostly to strategic suppliers of
crude.

China will continue to follow its
policy of supplying strategic fuels from
domestic refining. That means China
will be an improbable consumer of
petroleum products manufactured by
export refineries in other parts of Asia
or the Middle East. Nevertheless, as sup-
ply and demand continue to progress,
periods of imbalance will occur when
products will be imported, such as in
2008.
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China is an unlikely source of major
export volumes. It has no comparative
advantage in refining. Although China
has been an exporter of gasoline at
times, it is unlikely the country would
install appreciable new capacity ori-
ented to waterborne export markets.
Chinese producers will have little effect
on the global refining industry other
than competition for crude sources.

India refining outlook
India is seeking to become a major
new product exporter. India’s petroleum

sector is divided between the public
sector units (PSU) such as Indian Oil
Corp., Hindustan Petroleum, ONGC,
and Bharat Petroleum, and the private
sector refiners such as Reli-
ance and Essar. Both sectors

Essar plans a far more ambitious cok-
ing configuration that would become
a third major unit oriented to export
markets. Thus far, Essar’s effect on global
markets has been muted by India’sPSU
company refining shortfalls as com-
pared with domestic retail volume.

Long known for lackluster petro-
leum demand growth, Indian demand
has blossomed in the past year despite
higher prices. Product prices are gener-
ally at or near global levels although the
net effect of taxes and subsidies is to
penalize the PSU companies that control
retail marketing.

Kerosine and LPG are heavily subsi-
dized but other products are not. Devel-
opment of product demand growth in

tially complete. The Essar project shown
is only a small part of a larger project
that is scheduled for 1-2 years later.

Table 2 shows several smaller re-
finery projects that are in PSU compa-
nies or that would contribute to PSU
supplies via purchase contracts. More
projects are still pursuing funding in
order to enter firm status.

Unlike China, India will be a major
product exporter through its private-
sector refineries. The PSU refineries will
export residual fuel oil and naphtha but
little or none of the key transportation
fuels.

Other countries
Singapore continues as a major
Southeast Asian export-orient-

ed refining center. Historical-
%
are growing. INDIA CAPACITY ADDITIONS Table2 1y, Singapore refiners—Shell,
Reliance is in the process gi (:_rlllldtt} ExxonMobil, and Singapore
i istillation K
of starting up the second capacity, Refining Co.—have served as
train at Jamnagar in Guja- Year Company EocanCIRTHEOb/d swing producers scaling back
2008 Reliance Petroleum Ltd. Jamnagar 540 i in ti
rat on .the ngrthwest coast S g o e A prodgcuon in times of poor
of India. Reliance took the Mangalore Refining Mangalore 106 margins. That role continues,
. . .. Nagarjuna Group, TIDCO Cuddalore 125
step of declaring its existing et e Rieneries (Ll Sl 125 although the refiners as a

refinery an “export oriented
unit” recently, which has
the effect of directing the
preponderance of the refinery’s output
to foreign markets.

Before then, Reliance had been a
supplier to the PSU companies that, as
a group, have refining capacity insuf-
ficient to supply their retail market
volumes. Once the second plant is
running, Reliance will have about 1.2
million b/d of high conversion, heavy-
crude processing oriented to export
markets.

Although Reliance has discussed
that the US and Europe are key export
destinations, the company has opened
marketing offices in Houston, London,
and Singapore. Asia may become more
important than earlier anticipated now
that demand is soft in the Atlantic Basin.

Essar has started a major new refin-
ing operation near Jamnagar at a site
called Vadinar. Essar has begun refinery
operations with a cracking configura-
tion that manufactures conventional
fuels.
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*Includes only projects or expansions of more than 100,000 b/d of capacity.

India, now double digits in some states,
is associated with two factors.

First, economic growth has broad-
ened from predominantly services into
more manufacturing, infrastructure
development, and other more energy-
intensive areas. Second, a stubborn
shortfall of power has led to brownouts
and installation of many private genera-
tors to maintain power during times of
nonavailability.

Not just factories, but hotels and
office buildings have such installations;
more private homes have installed such
capacity. These small generators are gen-
erally diesel powered and significantly
contribute to demand. A similar situa-
tion contributed to the Chinese growth
explosion of 2004.

Table 2 summarizes some of the
larger refining installations starting up
during the next few years. The Reliance
project is starting up now and is essen-

group have taken steps to im-
prove their economic strength
mostly through integration
into petrochemicals.

Both ExxonMobil and Shell are affili-
ated with major ethylene and aromatics
complexes in Singapore. The result has
been greater staying power in times of
weak margins.

South Korea has become an impor-
tant, market-sensitive swing producer
of products through the major refin-
ers: Hyundai, SK, GS Caltex, and S-Oil.
SK and GS Caltex are already heavily
integrated into major petrochemical
complexes.

South Korea is adding greater com-
plexity through conversion processing.
These refiners will tend to trim exports
of fuel oil and focus more on light
products.

Japan, long an inward-looking
refining nation through its moto-uri
companies, is becoming more outward-
ly focused. Faced with falling demand
for both light and heavy products, the
Japanese industry as a whole is recon-
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ciled to the need for consolidation and
closing uneconomic units. Japan, how-
ever, offers the potential for high-value
exports.

Japanese refiners have been quality
conscious for decades and are accus-
tomed to manufacturing to demanding
Japanese industrial specifications. With
addition of some new conversion units
and, more importantly, improved lo-
gistical facilities for loading export car-
goes, Japan may become a new exporter
of note in the next 5 years. The most
likely target for Japanese products will
be the US West Coast with its demand-
ing quality requirements and relatively
short-haul shipping. 4

The author
John Vautrain (jhvautrain(@
purvingertz.com) is vice-
president and director for
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A new method can
help avoid condensation
and control hydrates
in the early stages of a
natural gas transmission
pipeline’s life, thereby
helping avoid future
black powder formation.

Locating areas in natural gas trans-
mission pipelines susceptible to con-

Pipelines

lew pipeline profiling method helps
avoid condensation, black powder

A.H. Dilawari

A.R. Saleemi

University of Engineering

and Technology
Lahore, Pakistan

densation of water vapors and higher
hydrocarbons, hydrates, and black pow-
der formation, require both tempera-
ture and pressure profiles for the gas
traveling through these pipelines.

This article describes both a sim-
plified approach for generating these
profiles based on earlier work in this
area and a procedure to predict soil
thickness (responsible for soil resistance
to heat transfer), temperature, and pres-
sure profiles.

Background
Black powder formation occurs

frequently in natural gas transmission
pipelines all over the world but remains
poorly understood in terms of its for-
mation, inhibition, or prevention.' * The
formation chemistry of one major com-
ponent of black powder, FeS, suggests

NATURAL GAS TRANSMISSION PIPELINE, SEGMENT 1

City 1

To industry City 2

a

City 3 City 4 City 5

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

hydrogen sulfide present in the gas
directly reacts with the steel wall of the
pipe. Sulfate-reducing bacteria on the
pipe wall may also produce hydrogen
sulfide. The presence of water promotes
this reaction; even a small percentage
will greatly accelerate production.

This relationship suggests the im-
portance of controlling the presence
of liquid water in the pipe either by
reducing the amount of water vapor
in the incoming gas or by selecting
operating temperatures and pressures
sufficient to avoid condensation of any
water vapor or higher hydrocarbons
present in the gas.

Hydrates form from natural gas in
the presence of liquid water provided
the pressure is above and the tempera-
ture below the equilibrium line of the
phase diagram of the gas and liquid wa-
ter.* * Determining if hydrates will form
requires accurate pressure and tem-
perature profiles of the gas in pipelines.
These profiles can also help determine
the viability of line heaters for hydrates
prevention (OGJ, Mar. 8, 1971, p. 57),
the required inlet-gas temperature at
each gas compressor station, and the
minimum gas flow rate required to
maintain a specific gas temperature at a
downstream point.

Modeling equations
Thorough discussion has already
occurred of the basic equations govern-
ing such systems® ¢ and the details for
solving these equations can be found
in textbooks on numerical analysis.”
Determining the
physical proper-
ties for calculat-
City 6 ing pressure drop
requires knowl-
edge of pressure
and temperature

Fig. 1

at each point
L=22.4616 /] L=21.3882  L=48.7836 L=32.3158  L=47.186 City 7 along the pipeline.
02 Generating a us-
able temperature
profile therefore
requires a series of
complex, interac-
tive calculations.

B 0=266.07 | C Q=26263 ) D Q=256.8 | E Q=25359 | F Q=250 _

Compressor
station

Q =289.97

v
ToLeg A
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Eausmions
b o i-€° 3 253 (Qni i
To\'%( P2-gsp2 Where: Q. is the net rate of heat transfer from the flowing gas
b m to the soil and Aiis the inside surface area of pipeline segment
selected for calculation.
_ Hz - H1
s = 0.0375 G[—Tmz ] 2
f= e (10
Where: H is elevation of the pipeline, E is pipeline efficiency, D;
is pipe inside diameter, AL is pipeline length selected for Where: Equations 11and 12 apply.
calculation, Z is compressibility factor, G is gas gravity, T is
temperature, P is pressure, and subscripts 1, 2, m, and b stand
for inlet annd outlet of pipeline length selected for calculation, S[U' nt m] an
means, and standard conditions, respectively.
U = mgcp(T\-Tz)‘d)(P\'Pz) (12)
T=T+T-T)e'+ ¢ (P.-P) (3) Alln-TJ
U DAL Q=2Q:+Q, (13)
0= (4)
mgL,
D 25
o5
1 1. %D . xD. Q= —Dz (14)
U=h*ED. Y kD, & T2
D,
b = 0.02K(DVp\* ©) _ _
=D, \Tn Where: Q is the total volmetric flow rate Q; and Q. are
flow rates through pipe of ID D1 = 23.124 in. and ID D,
Where: Ui and h; are the overall and gas film heat transfer = 35in., respectively.
coefficient based on ID of the pipe respectively, m, is gas Nomenclature
velocity, and p, i, and k are density, viscosity, and thermal H = pipeline elevation
- . ) E = pipeline efficiency
conductivity of natural gas of known composition. T is the D = ID
ambient temperature of soil surrounding the pipeline, and its é = Cg;nprr;\i?ibi”ty factor
value is taken as 60° F. in Equation 3. The last term is added T = ?emgeratl}/re
to account for the Joule - Thomson effect. The value of P = gas pressure
) : i ) U = overall heat transfer coefficient based on D
constant ¢ is considered a function of the operating pressure h' = gas film heat transfer coefficient based on b
range and the temperature of flowing gas. m, = mass flow rate of gas
V"~ = average gas velocity
x. = Do ) p = gasdensity
T I = Qas viscosity
k = gas thermal conductivity
. . . . AL = pipeline section selected for calculation
Where: fis a function of distance along the pipe. T, = ambient temperature of soil surrounding the pipeline
& = constant to account for Joule-Thompson cooling
x = WT
Qn =-[MeC; (T2 -T) + b (P2 - P)] @ x: = dry soil layer thickness beyond which the temperature of
soil equals ambient temperature
_ k = pipe thermal conductivity
Qn = UA(T,- Ty © k* = soil thermal conductivity
d = gas total volumetric flow rate
Q, = gas flow rate through pipe of diameter D,
Q, = gas flow rate through pipe of diameter D

of 4-400 X 10°.

Equations 3-6 can calculate the tem-
perature profile.

This article used a flowing gas
temperature and pressure of 70-110° E.
and 700-1,200 psig, respectively, with

Environmental properties such as soil
type and temperature variation along
the pipeline between summer and win-
ter complicate these calculations.

This article uses an integrated simple
set of modeling equations with a set of

phenomena involved in the prediction
of temperature and pressure variations
in selected segments of natural gas
transmission pipeline.

These equations are known as the
revised Panhandle equations and are

0O

J

O

accompanying assumptions. Equations
1 and 2 are the governing mathematical
equations for the flow and heat transfer

Oil & Gas Journal / Dec. 15, 2008
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used for large-diameter, high pressure
transmission lines. They are accurate in
fully turbulent flow for Reynolds values

a value of ¢ of 0.05; equivalent to a
cooling of 10° F. for every 200-psig
pressure drop.
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TEMPERATURE COMPARISON, SEGMENT 1 fa2  [GAS COMPOSITION, SEGMENT 1

110

Table 1

Components Mole %

Methane 87.777
Ethane 1.0582
Propane 0.2336
i-Butane 0.0668
n-Butane 0.0651
i-Pentane 0.0352
n-Pentane 0.0235
Hexane plus 0.1063
Nitrogen 8.7459
Carbon dioxide 1.8884

904

704 == Calculated

Temperature, °F.

@ Experimental

- i Hydrogen sulfide 6-8 ppm

Start-up Water 4-6 Ib/MMcf
50 T T T T
0 40 80 120 160 200

Distance, km

accordingly the rate of heat transfer to
surrounding soil also decreases. This
in turn will reduce the penetration
PRESSURE COMPARISON, SEGMENT 1 fps  thickness along the pipe, suggesting
1,300 the value of function f increases with
distance along the pipe.

Equations 5-9 calculate the function
1,100 f with experimental temperature and
pressure data for different segments of
pipeline.

The calculated values of function f
support the arguments used in postulat-
ing Equation 7. Equations 10-12 also
readily expresses function f.

Pressure, psig

900
@ Experimental
== Calculated

700 T T T T
0 40 80 120 160 200 .
Distance, km EXperImenta/ data

Dividing an operating transmission
pipeline into segments of roughly 10
TRANSMISSION PIPELINE, SEGMENT 2 rga  Miles cach allowed for experimental
Fiold 1 calculations. Knowing the upstream
Q=15 temperature, pressure, and gas com-
position allowed Equations 1-7 to be
solved successively for these pipeline
segments (Fig. 1).
Field 2 Q=478 Q = 477.997 R Natural gas after compression at City
Q=466 | <26.3 | < 17.957 | - 26,003 » 1 moved to Point B through three paral-
lel lines; one 35-in. ID and the other
two 23.124-in. ID.
Equations 13-14 calculate volumetric

v
_ 0 = MMcfd flow rates of natural gas through these
City 1 Valve assembly City 2 — km

L=k lines.
From Point B, the gas flows to City
2, Leg M, Point C, and so on.Table 1

Equations 5-6 are well known:®° x  respectively. shows composition of the flowing gas.
is the pipe WT and x_is the thickness Equation 7 approximates the dry soil These calculations used the follow-
of the dry soil around the pipeline, be-  thickness; i.e., penetration thickness. ing assumptions:
yond which the temperature of the soil As the compressed hot gas flows * Pipeline elevation’s effect is neg-
equals the ambient temperature. The in the pipe, the heat transfer rate will ligible and the corresponding term in
thermal conductivity of the pipeline be highest near the entrance. As the Equation 1 is dropped.
material, k , and of the dry soil, ks, mea- gas cools along the line, the driving e Upstream temperature at the
sure 29.0 and 0.075 btu/hr-sq ft¥°F., force for heat transfer decreases and selected section for calculation is used

10-12
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TEMPERATURE COMPARISON, SEGMENT 2

Fig. 5
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PRESSURE COMPARISON, SEGMENT 2 Fig. 6
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as mean temperature for estimating
various gas properties for the selected
length.

* Soil around the buried transmis-
sion pipeline is considered dry and the
corresponding thermal conductivity
value is used.

* Reported pipeline efficiency = 0.8.

* Resistance to flow of heat is
confined in a known thickness of dry
soil around the pipeline and the tem-
perature of the soil beyond this dry soil
layer is assumed to have an ambient
temperature of 60° F. Equation 7 esti-
mates this thickness. Function f in this
equation depends on the distance along
the pipeline, but in view of its relative
influence on predicted temperature
profiles, a constant value of 3 is used in
this article.

* Each segment of pipe has a known
upstream pressure and a calculated
downstream pressure. The mean value

62

Distance, km

of pressure determines property val-
ues’® required to calculate temperature
at the downstream end of a pipeline
segment.

These assumptions are valid for
engineering calculations and should not
affect the predicted results.

Figs. 2-3 compare the predicted tem-
perature and pressure of gas as it moves
through the pipeline with the experi-
mental data.'* The predictions agree

GAS COMPOSITION, SEGMENT 2

Table 2
Components Mole %
Methane 84.269
Ethane 1.1040
Propane 0.2850
i-Butane 0.0790
n-Butane 0.0760
i-Pentane 0.0390
n-Pentane 0.0310
Hexane plus 0.0560
Nitrogen 12.200
Carbon dioxide 1.8610
Hydrogen sulfide 14-15 ppm
Water 4-6 Ib/MMcf

with available experimental data.

Technicians also applied the pro-
cedure to a pipeline segment (Fig. 4)
transmitting relatively low-quality gas
(Table 2).This line segment is prone to
black powder formation and conden-
sation and is being studied to suggest
operating conditions to avoid black
powder formation.

Figs. 5-6 compare computed results
with experimental data for temperature
and pressure. The computed results
again agree with the experimentally
measured profiles.

The maximum disagreement of
prediction with experimental data for
temperature generally measures less
than 5% and pressure less than £1%.

New pipelines

Newly laid transmission pipelines
cool gas faster than pipelines already
in use, the resistance offered by soil to
transfer of heat increasing with time
until it reaches a steady state. Condensa-
tion of water vapors and higher hydro-
carbons therefore starts high in a new
natural gas transmission pipeline and
shrinks over time, while black powder
formation gradually increases. This cir-
cumstance suggests the bulk of damage
done to a pipeline occurs at and shortly
after start-up and that later efforts can
only hope to clean up whatever mess
has occurred.

Black powder formation cannot be
completely arrested once it has started.
The initial operating period of a pipe-
line therefore requires careful modeling.

The penetration thickness (the dried
soil layer of low thermal conductivity)
around a newly laid transmission pipe-
line is essentially zero at start-up and
grows during operation until a steady
state is reached.

Simulating this state gives the pen-
etration thickness approximated by
Equation 7, the thermal conductivity of
unaffected soil, 0.38 btu/sq ft-hr-°F.!2
Calculated temperature profiles for seg-
ments of transmission pipelines studied
show faster cooling, with temperature
drops below the dewpoints of gases be-
ing transmitted.
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These profiles, plotted as dotted lines
in Figs. 2 and 5, clearly warrant the tak-
ing of adequate measures to avoid onset
of water condensation during start-up
and minimize subsequent black powder
formation.
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Rowan Cos. Inc.,

Houston, has named W. Matt Ralls CEO,
president, and a director. He succeeds D.F.
McNease, who an-
nounced his retire-
ment in late October.
Ralls most recently
served as executive
vice-president and
COO of GlobalSantaFe
Corp. from June 2005
until the comple-
tion of the merger of
GlobalSantaFe with
Transocean Inc. in No-
vember 2007. Prior to
that, he was senior vice-president and CFO
of GlobalSantaFe. He joined Global Marine
Inc. in 1997 as vice-president and trea-
surer and was senior vice-president, CFO,
and treasurer prior to the November 2001
merger that created GlobalSantaFe. Ralls
previously held executive positions at two
publicly traded oil and gas companies and
various management positions in commer-
cial banking. He has been a director of GP
of El Paso Pipeline Partners since January
2008 and a director of Complete Produc-
tion Services since 1995. Ralls has a degree
in mechanical engineering and an MBA
from the University of Texas at Austin.

Rowan’s board also elected Jack Lentz
as chairman, effective Jan. 1, 2009. Lentz
has held a position on Rowan'’s board since
1990. He is an advisory director of Bar-
clays Capital and was formerly managing
director of Lehman Bros. Lentz also serves
on the boards of Peabody Energy Corp.
and CARBO Ceramics Inc.

Rowan is a worldwide provider of con-
tract drilling services, utilizing a fleet of 22
high-spec jack ups and 30 deep-well land
rigs. The company also owns and operates
a manufacturing division that produces
equipment for the drilling, mining, and
timber industries.

PinnacleAlS,

Houston, has announced that Pasadena
Refining System Inc. (PRSI) will imple-
ment PinnacleAIS’s UltraPIPE inspection
data management system platform at
its 120,000 b/d refinery on the Hous-
ton Ship Channel at Pasadena, Tex. The
UltraPIPE platform provides the advanced

Ralls

64

mechanical integrity functionality needed
to address a wide variety of refining or
petrochemical facility requirements. All in-
spection activities, resulting data, statistical
analysis, and future inspection planning
are implemented into the software.

PinnacleAlS is a leading technology and
services provider, specializing in wholesale
improvements in asset integrity for the pe-
troleum and chemical processing industry.

PRST is a 50-50 joint venture of Brazil-
ian state oil company Petroleo Brasileiro
SA and Astra Holding USA.

American Electric Technologies Inc.,

Houston, has entered into an alliance
agreement with Five Star Services Ltda.,
Macae, Brazil, and Lifting Services Ltda.,
Niteroi, Brazil. The newly formed AETI
Alliance Group will provide full power
distribution and control system design,
manufacturing, and offshore services to
the Brazilian offshore drilling and marine
markets. To become the leading turnkey
provider to the Brazilian market, the three
companies have agreed to integrate their
offerings and to begin the process to create
a joint venture entity. AETT has allied with
Lifting and Five Star Services to manufac-
ture electrical switchgear and drives, and
provide electrical services in Brazil. These
products and services will be provided
for oil and gas drilling, production,
and service vessels. With the support of
technology and manufacturing processes
from AETI, the alliance will fabricate,
assemble and test products in Brazil and
deliver to local customers. These products
will be commissioned and supported
by local Brazilian technical service staff.
Construction and installation services will
also be available on a local basis. In addi-
tion, the alliance has the capability to fab-
ricate steel modules and completely outfit
drilling and marine electrical systems for
cost-effective installations.

Lifting Services provides maintenance,
repair, installation, and fabrication services
for electrical and electronic equipment for
the offshore drilling and marine markets
in Brazil.

Five Star Services provides offshore
services such as rig operations and drilling
crew and manning services; maintenance,

repairs, and modifications to drilling
equipment; load-carrying components and
well-control equipment; and engineering
and construction of prefabricated solutions
ranging from deck extensions and flare-
booms to accommodation modules.

American Electric supplies power
delivery solutions to the traditional and
alternative energy industries.

Roxar ASA,

Stavanger, has appointed Ana Fonseca
Nordang marketing manager for Roxar’s
Software Solutions
division and Anne-
Lisbet Hatlem Lindal
marketing manager
for Roxar’s Flow Mea-
surement division.
Both have been tasked
with leading the com-
pany’s marketing and
business development
activities to increase
Roxar’s market share
and bringing a series
of innovative new software and instru-
mentation solutions to market. Prior to
joining Roxar, Nor-
dang held senior posi-
tions in Washington,
DC, and London for
the Corporate Execu-
tive Board, a publicly
traded research and
management consult-
ing company head-
quartered in Virginia.
She has an MBA from
George Washington
University. Previously,
Lindal held a senior marketing position
and was part of the management team
with an international nonprofit organiza-
tion. Lindal is a graduate of the Norwegian
School of Management and is a European
Board member of Sat-7, an Arabic TV
channel.

Roxar is a leading international tech-
nology solutions provider to the upstream
oil and gas industry, providing solutions
in reservoir interpretation, modeling, and
simulation; well and completion services;
production and process solutions; and
consultancy services.

Nordang

Lindal
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New microbiocide for water-based frac fluid systems
New BE-9 bactericide can be used to
help control bacteria growth in water used

as the basis for fracturing fluids.

The company says the quick-acting,
long-lasting mocrobiocide helps con-
trol slime-forming, iron-oxidizing, and
polymer-degrading bacteria encountered
in oil field applications and offers the fol-
lowing features:

* It can be used for batch treatments
and on-the-fly treatments.

* Aqueous solution can easily be mixed
with water.

* Effective over the pH range 2-12.

* Testing shows the bactericide to pro-
vide fast and sustained kill.

* Compatible with scale inhibition
technology.

* Enables long-term protection since
the BE-9 agent is placed at fracturing rate
into the fracture network.

* Not susceptible to degradation by
ultraviolet light.

* Thermally stable.

* Complements this firm’s water-
based fracturing fluid systems including
Aquastim fluid system for water fracs, and
gel-based systems including Delta Frac,
DeepQuest, Sirocco, Hybor, and Omega-
Frac fluids

Source: Halliburton Co., Box 3, Hous-
ton, TX 77001.

New oil-based drilling fluid system

The MEGADRIL system is a new oil-
based drilling fluid solution.

Its chemistry—in a single-drum emul-
sifier package—maximizes hole quality
and penetration rates in difficult forma-
tions while minimizing base-oil volumes
and reducing the need for secondary
additives. The company says its one-drum
package helps simplify logistics, treatment
levels, and inventory control.

Designed for optimum rheological
profiles and intelligent gel strengths, the
system helps improve hole cleaning, limits
pressure spikes, and lowers downhole

losses. These features, combined with a
naturally inhibitive chemistry, help achieve
hole quality and minimize nonproductive
time (NPT).

The system assists in achieving higher
penetration rates by promoting the remov-
al of fine low-gravity solids, which also
eliminates the need for dilutions. Because
the system can be run efficiently at lower
than normal oil/water ratios (OWRs),
the required volume of base oil can be
reduced by as much as 10%, yielding a
direct savings on the base-oil cost per well,
the firm points out.

In a recent field test in the Bakken shale
in North Dakota, the system contributed
to penetration rates of 85-100 fph, while
its tight rheology helped minimize mud
losses and NPT through the troublesome
Mission Canyon formation. The 73:27
OWR allowed a savings of $20,000 in
diesel costs when compared with a typical
80:20 OWR formulation, the firm says.

Source: M-I Swaco, 5950 North Course
Blvd., Houston, TX 77072.
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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
11-28 11-21 11-28 11-21 11-28 11-21 *11-30 0
2008 2008 2008 2008 2008 2008 2007 OIL&GASJOURNAL
1,000 b/d
f 04111112 research center
Total motor gasoline 884 954 0 26 884 980 1,169
Mo. gas. blending comp. 784 894 0 17 784 9N 707
Distillate .... 12 234 4 0 116 234 299
Residual.... M7 235 159 157 576 392 50 (0GJ CRACK SPREAD
Jet fuel-kerosine .. 26 62 19 15 45 77 240
Propane—propylene 185 233 15 20 200 253 174 *12-5-08 *12-07-07Change Change,
Other 456 153 52 48 508 201 860 ——$§/bbl —— %
Total products........coconeerureenrenns 2,864 2,765 249 283 3113 3,048 3,799 SPOT PRICES
Product val 50.81 98.91 4810 486
Total CrUde . 8,664 9744 | 840 1215 | 9504 10,959 9374 Bontorude. 299 9086 478 527
TOtal IMPOTES v 11,528 12509 | 1089 1498 | 12617 14,007 13173 Crack spread 78z 805 0z =28
— FUTURES MARKET PRICES
Revised. ; - One month
Source: US Energy Information Administration Product value 51.54 9911 -4756 —48.0
Data available in 0GJ Online Research Center. Light sweet
crude 4550 8873 —43.23 487
Crack spread 6.04 10.38 -434 418
Six month
P Eyoﬁuct value 60.61 10163 —41.01 -404
— ight sweet
URVIN & GERTZ LNG NETBACKS—DEC. b, 2008 gt s 261 §747 248l 398
Liquefaction plant Crack spread 8.01 14.20 620 436
Receiving Algeria Malaysia Nigeria Austr. NW Shelf Qatar Trinidad
terminal $/MMbtu *Average for week ending.
Source: Oil & Gas Journal
Barcelona 11.84 10.04 11.05 9.94 10.60 10.98 Data available in 0GJ Online Research Center.
Everett 5.61 3.79 5.30 3.89 425 5.86
Isle of Grain 7.24 5.33 6.68 5.24 5.82 6.70
Lake Charles 379 2.20 3.60 234 249 431
Sodegaura 9.08 12.05 9.35 11.76 10.24 8.48
Zeebrugge 11.65 9.31 10.81 9.20 9.84 10.85

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 13,443 51,764 29,792 9,311 49,952 12,609 4,176
PADD 2 71,380 47,821 17,711 7,091 26,304 1,251 21,380
PADD 3 170,311 64,447 32,505 12,272 32,274 18,572 32,362
PADD 4 14,452 7,163 2,611 621 2,885 259 12,726
PADD 5 50,786 27,747 22,910 9,272 13,558 4,465 =
Nov. 28, 2008.... 320,372 198,942 105,529 38,567 124,973 37,156 60,644
Nov. 21, 2008 320,828 200,476 105,270 38,005 126,694 38,842 60,292
Nov. 30, 20072... 305,240 200,623 95,231 39,939 132,344 38,033 60,968
"Includes PADD b. “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
1,301 1,311 2,272 88 427 122 78
3221 3,184 2,007 175 1,051 58 204
6,983 6,944 2,688 654 2,089 235 595
567 563 282 29 176 10 169
2,780 2,578 1,467 465 571 127 —
Nov. 28, 2008. 14,852 14,580 8,716 1411 4,314 552 1,046
Nov. 21, 2008 15173 14,838 8,962 1,447 4,609 555 1,052
Nov. 30, 2007 15,606 15,450 9,092 1,461 4,345 697 1,156
17,610 Operable capacity 84.3% utilization rate
'Includes PADD 5. ?Revised.
Source: US Energy Information Administration
Data available in 0GJ Online Research Center.
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0GJ GASOLINE PRICES BAKER HUGHES RIG COUNT 0GJ PRODUCTION REPORT
Price Pump Pump 12-5-08 12-7-07 12-5-08 12-7-07
ex tax price* price ——1,000 b/d ——
12-3-08  12-3-08 12-5-07 Alabama ..o 4 5 Crude ofl and | q
¢/gal Alaska 12 10 Alab (Crude oil and lease con e?gate} 20
Arkansas... . 54 50 Ala fma.... 1 0
(Approx. prices for self-service unleaded gasoline) California.. . 40 38 C ahle
) | 3119 B 40 36 alifornia 660 663
1417 1836 3044 Offshore . . 0 2 glﬂ"?(ffdﬂ 6 68
146.2 188.1 301.9 Colorado... . 113 117 m‘?” o 30 5
126.9 187.8 324.0 Florida 1 0 K noi3 130 102
140.3 191.9 326.4 lllinois... 1 0 La”.S?Sv-z e .
160.2 192.8 2919 Indiana.. 2 2 l\g_ulﬁ_lana 1 "4
1373 1982 3055 Kansas.. [ 15 it ey 5 o1
149.4 187.8 296.9 Kentucky 10 8 Mont PI 9 92
Philadelphia.. 146.5 197.2 3114 Louisiana.. 185 160 N o ;‘A”a-:-- o 183
Pittsburgh. 151.4 202.1 310.4 N. Land... 9%5 60 NthVh Dei'ct”-- o 132
Wash., DC 168.6 207.0 307.9 S. Inland waters... 18 27 Oll()|rh El0EL 161 7
PAD | avg 146.8 193.6 308.4 S.land... 21 27 Toggaoma .
Offshore . 51 46 exas.. 1,329 1,326
Chicago 1252 1896 3449 Maryland . 0 1 \l}\}ah = o
Cleveland.. 126.4 172.8 314.4 Michigan .. 0 1 A”yommg b -
Des Moines .. 1329 1733 301.9 Mississippi 19 12 BEs
Detroit ..... 1234 182.8 321.0 Montana... 8 9 L L O — 5,017 5,028
Indianapolis.. 120.2 179.6 308.1 Nebraska.. 0 0 1 f Aoyl
Kansas Cit 1299 1659 2903 New Mexico . 71 79 06J e?%TagteG‘ Re‘““’d‘l
Louisville . 1340 1749 3045 New York.. 3 5 Source: Oil & Gas Journal.
Memphis . 1309 1707 3035 North Dakota. 36 55 Data available in 0GJ Online Research Center.
Milwaukee ... 123.6 174.9 314.9 Ohio........... 12 13
Minn.—St. Paul . 1296 173.6 3045 Oklahoma 175 201 US CRUDE PRICES
Oklahoma City .. 1311 166.5 298.2 Pennsylvania . 27 17 11-28-08
Omaha.. 122.5 167.8 2875 South Dakota. 1 0 $/bbl*
1419 177.9 3034 Texas ... 852 872 5
1330 1684 295.0 Offshore 7 12 Alaska-North Slope 27°.... 93.39
1286 1720 2999 Inland wa 0 1 South Louisiana Sweet.. 42.25
128.9 1741 306.1 Dist. 1 24 17 California—Kern River 13°.. 28.90
: ’ ’ DIST 2 33 33 Lost HI”S 30°..... 37.15
Albuguerque 1496 186.0 307.4 Dist. 3. 63 72 \ENV??'”Q ngeet %g%
Birmingham...... 1386 1779 303.9 Dist. 4. 87 79 V\a/s t$xas é’VEE 4 E
Dallas—Fort Worth 1335 171.9 300.4 Dist. 5. 157 186 West Texas | ‘:”f f iir
Houston.... 1293 167.7 2914 Dist. 6. 126 115 OkTSh eanS 0 egme [ 075
Little Rock. 1415 1817 303.9 Dist. 7B 27 43 Toras Ura et e w75
New Orleans 1477 186.1 297.9 Dist. 7C 61 63 Mo Sour oSt B
San Antonio.. 1485 1869 2919 Dist. 8. 118 113 Karsos Comme 5000
PADlllavg ... 1412 179.7 2996 B:zg gA ig 4211 North Dakota Sweet .. 24.25
Cheyenne.. 140.1 172.5 2999 Dist. 10 70 73 *Current major refiner's posted prices except North Slope lags
Denver ...... 150.7 1911 307.0 Utah...... 39 35 2 months. 40° gravity crude unless differing gravity is shown.
Salt Lake City 133.6 176.5 302.9 West Virginia 30 36 Source: Oil & Gas Journal.
PAD IVavg... 141.5 180.0 3033 \6\%22@'\‘\/8 WY 79 74 Data available in 0GJ Online Research Center.
Los Angeles.. 142.7 209.8 3329 A 17 13
Phoonin 4 1998 2948 — - \WORLD CRUDE PRICES
Total US 1,852 1,828
Portland 1714 2148 3169 N Cane oo LT
San Diego. 152.7 219.8 342.4 " — — $/bbl" 11-28-08
San Francisco 148.0 215.1 358.5 Grand total.. 2,256 2,216 : : 5
153.9 209.8 329.9 0il rigs... 413 340 United Kingdom—Brent 38°.... 48.96
155.2 2115 3293 Gas rigs 1,428 1,482 Russia-Urals 32°.. 46.36
Total offs 63 61 Saudi Light 34°.. 46.36
o3 T B0 Total cum. avg. 1,886 1,765 Dubai Fateh 32° 4384
169.9 215.5 307.6 : : Algeria Saharan 44 49.38
2123 317.6 280.9 Rotary rigs from spudding in to total depth. Nigeria—Bonny Light 37° 51.42
2916 3358 — Definitions, see 0GJ Sept. 18, 2008, p. 42. Indonesia-Minas 34° ... 51.82
2007 to date.... 2338 2714 = ' T VenezuelaTia Juana Lig 44.42
: Source: Baker Hughes Inc. Mexico—Isthmus 33°. 4431
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 47.36
Source: Oil & Gas Journal. Total OPEC? 4614
Data available in 0GJ Online Research Center. SN"TH RIG COUNT Total non—OPEC2 1521
Total world? 4572
US imports® 43.61
12-5-08 12-7-07
REF'NED PRODUCT PRICES Proposed depth,  Rig Percen: Rig Percent* 'Estimated contract prices. ?Average price (FOB) weighted
ft count footage® count footage by estimated export volume. *Average price (FOB) weighted
11-28-08 11-28-08 5 o - & o8 by estimated import volume.
¢/gal ¢/gal 2 501-5.000 131 534 114 60.7 Source: DOE Weekly Petroleum Status Report.
Spot market product prices 5.001—7.500 246 13.8 216 251 Data available in 0GJ Online Research Center.
Motor gasoline Heating oil No. 2 7,501-10,000 435 27 442 15 1
Colotowen | oilitihon.. me WHLER & 3 & %% USNATURALGASSTORAGE
New York Harbor...... 12178 (P L08St..ooo....... 1500117500 157 — 7 — 11-28-08 11-21-08 11-28-07 Change,
Gulf Coast........ . 117.256asol _ . . o
ARA 17,501-20,000 81 64 bef %
Los Angeles .. 110.00 L o 20.001—over 33 . 33 . - -
Amsterdam—Rotterdam— Singapore.... 156.67 : Producing region ............... 963 965 1,053 -85
Antwerp (ARA)........ 116.99 Total 1,934 65 1,766 85 Consuming region east ... 1,929 1,990 1,945 —0.8
Singapore.........c....... 105.95 Residual fuel oil Consuming region west ... __ 466 467 467 0.2
Motor gasoline New York Harbor...... 9257 INLAND 1853 o Total US o 335 3422 3865 31
(Reformulated-regular) Gulf Coast... - 9874 cORE “52 “18 Change,
New York Harbor. 117.78 Los Angeles. 105.54 Sept.08 Sept. 07 %
Gulf Coast... 11750 ARA-..... *Rigs employed under footage contracts DT T T — 3163 3316 46
Los Angeles 11600 Singapore... Definitions, see 0GJ Sept. 18, 2006, p. 42. oA . - =
*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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Nov. 2008
Region Land 0ff.  Total Total Cargo Freight
size, (Spot rate)
WESTERN HEMISPHERE Source Discharge Cargo 1,000 bbl worldscale $/bbl
Argentina.. 77 1 78 75
Bolivi 3 = 3 2 Caribbean New York Dist. 200 196 167
29 30 59 42 Caribbean Houston Resid. 380 125 1.18
416 2 a7 371 Caribbean Houston Resid. 500 121 1.15
4‘% - 4‘% 3% N. Europe New York Dist. 200 231 3.16
12 — 12 9 N. Europe Houston Crude 400 162 321
78 29 107 a3 W. Africa Houston Crude 910 125 2.77
5 3 3 9 Persian Gulf Houston Crude 1,900 58 2.39
1 2 5 7 W. Africa N. Europe Crude 910 120 1.97
1873 63 1935 1798 Persian Gulf N. Europe Crude 1,900 66 1.97
68 12 80 70 Persian Gulf Japan Crude 1,750 64 1.55
’| —_
— T *Nov. 2008 average.
ASIR?FE?EIFIC t 2L 2 Source: Drewry Shipping Consultants Ltd. Data available in 0GJ Online Research Center.
li 13 28 23
3 I3 6
22 22 21
27 82 85
15 61 64
16 %o
2% \\ATERBORNE ENERGY INC. PROPANE
1 4 6
- 3 2 USLNGIMPORTS PRICES
= ’ 1 0 S 0 (;hange
" 13 1 ct. ept. ct. rom a Oct. Nov. Oct. Nov.
[ [ 7 2008 2008 2007 yearago, 2008 2008 2007 2007
2 2 3 Country MMcf — % ¢/gal
Algeria = = = =
TR LICH 2= Eavot 3030 2980 3020 03 Mot
) el Gt = e s = elvieu 10447 7379 14315 15564
Algeria.. 2 — 2 2 e Conwa 103.83 7993 140.36 151.67
Angola . - 6 6 5 e —  26% — = : : : :
fongo - a g e I - - Ewope 10889 7147 14366 16875
Kenya — — — — Trinidad and .
i 14 1 15 14 Tobago 24330 20760 28,840 156  Source: EIAWeekly Petroleum Status Report
Nigeria.. 2 2 4 10 — Data available in 0GJ Online Research Center.
South Africa . — — = = Total 27360 26430 31,860 -14.1
Tunisia... 2 1 3 3
1 3 5 Source: Waterborne Energy Inc.
14 59 69 Data available in 0GJ Online Research Center.
No new data at press time.
3 1 13
— 1 1
10 55 48
— B o1 M
S - USE, STANCIL & CO. REFINING MARGINS
i 13 iy us us us Us North- South-
12 76 75 Gulf East Mid- West west east
_ E E Coast Coast west Coast Europe Asia
_ $/bbl
1%1 16
- _— ___ _— Nov. 2008
ST ) e 244 36 280 265 Product revenues 63.61 62.40 62.89 61.75 63.46 56.97
EUROPE Feedstock costs 5283 55,92 5110 -50.07 5285 —50.77
oaiay - 5 - J Gross margin 1078 6.48 1179 1168 1061 620
1 — 1 1 Fixed costs =211 -2.44 -2.37 =2.77 -2.37 -1.85
12 = 12 5 Variable costs -1.97 -1.33 -1.75 —2.98 —1.69 —0.69
5 - 5 2 Cash operating
3 1 4 5 f
o ) 2 H margin 6.70 2n 167 5.93 6.55 3.66
_ 21 21 14 Oct. 2008 6.71 461 15.79 12.54 6.57 7.72
2 1 3 2 YTD avg. 9.56 3.35 12.08 1342 6.50 381
18 7 20 3 2007 avg. 12.60 6.65 18.66 20.89 575 2.26
8 £ 5 5 2006 avg. 12.54 6.38 14.97 2369 5.88 1.06
2 23 25 17 2005 avg. 12.53 6.98 12.31 20.55 551 1.52
6 — 6 8
— T T T . Source: Muse, Stancil & Co. See 0GJ, Jan. 15, 2001, p. 46
3 Og? 32% 3 ,1‘% 3 1%} Data available in 0GJ Online Research Center.
Definitions, see 0GJ Sept. 18, 2006, p. 42.
Source: Baker Hughes Inc.
Data available in 0GJ Online Research Center.
[VlusE, STANCIL & co. [VlusE, STANCIL & co. MusE, STANCIL & co.
Los Ethane Propane Naphtha Gulf Mid-
Chi * H Angel New York Ib ethyl: Coast continent
Oct. 2008 ¢/gal Nov. 2008 —— §/Mcf
o Oct. 2008
Retail price 34254 309.20 337.76 32327 Product revenues 61.69 105.50 127.63 Gross revenue
axes 59.70 38.40 62.29 52.40 Feedstock costs —~20.49 —59.36 =92.41 as 6.36 3.66
Wholesale price 230.59 198.11 239.18 209.50 ) Liquids 0.73 1.94
Spot price 19636 17455  210.80 185.98 Gross margin 41.20 46.14 3522 Gas purchase cost 7.08 491
Retail margin 52.33 72.69 36.29 61.37 Fixed costs -538 —6.36 -7.19 Operating costs 0.07 0.15
Wholesale margin 34.23 23.56 28.38 23.52 Variable costs =549 -6.48 874 Cash operating margin -0.06 054
Gross marketing margin ~ 86.56 96.25 64.67 84.89 h .
Sept. 2008 29.70 16.04 25.09 39.76 Cash operating Oct. 2008 0.20 1.42
YTD avg. 3094 3121 25.12 39.40 margin 3033 3330 19.29 YTD avg. 0.50 177
2007 avg. 26.96 23.12 19.05 31.10 2007 avg. 0.44 1.47
2006 avg. 1974 2034 1803 27.90 Sept. 2008 42.83 37.66 -1 2006 avg. 026 097
2005 avg. 1977 1626 2039 27.13 YTD avg. 2213 2.99 —9.32 2005 avg. 006 0.25
; T T 2007 avg. 14.41 14.14 ~1.42 Breakeven producer payment,
*The wholesale price shown for Chicago is the RFG price utilized for the 2006 avg. 19.53 22.44 1.34 % of liquids 104% 69%
wholesale margin. The Chicago retail margin includes a weighted average 2005 avg. 14.43 20.68 1.28

of RFG and conventional wholesale purchases.

Source: Muse, Stancil & Co. See 0GJ, Oct. 15, 2001, p. 46.
Data available in 0GJ Online Research Center.

Note: Margins include ethanol blending in all markets.

Source: Muse, Stancil & Co. See 0GJ, May 21, 2001, p. 54.

Source: Muse, Stancil & Co. See 0GJ, Sept. 16, 2002, p. 46. Data available in 0GJ Online Research Center.

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 of publication. Address advertising inquiries to CLASSIFIED SALES,
1-800-331-4463 ext. 6301, 918-832-9301, fax 918-831-9776,

email: glendah@pennwell.com.

o UNDISPLAYED CLASSIFIED: $4.00 per word per issue. 10% discount for three or
more CONSECUTIVE issues. $80.00 minimum charge per insertion. Charge for
blind box service is $54.00 No agency commission, no 2% cash discount.
Centered/Bold heading, $9.00 extra.

e COMPANY LOGO: Available with undisplayed ad for $80.00. Logo will be centered

e DISPLAY CLASSIFIED: $375 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.

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.

EMPLOYMENT

CORPORATE PLANNING MANAGER, Qatar
Basic Function and Scope : Directs and consolidates the development of various long and short term
corporate business plans for QATAR GAS, ensuring that major corporate objectives are developed and
maintained throughout the planning process. Assists the management team in development of
objectives, key performance metrics, and performance reporting. Provides technical and economic
analysis to support development of growth opportunities and enhancement of profitability, including the
review of technical and commercial aspects of major commercial agreements.

Tasks and Duties : * Supervises the activities of assigned personnel in the Planning Department
Performs Supervisory and administrative functions at the level established by the Management for the
position. The specific Managerial and Supervisory responsibilities of all such jobs are detailed in a
separate document, included in all job description Manuals.  Plans, advises and contributes to the
development of long term objectives and strategies for QATAR GAS, based on analyses of business and
economic scenarios and internal capabilities of the Company. Works with the management team to
develop such strategies.

Provides assistance to the Finance Group for the preparation of Annual budgets and five year financial
forecasts for the Company. Ensures the preparation of suitable planning guidelines, procedures, and
related corporate planning assumptions; and provides advice personally and through subordinates
throughout the planning cycle, to ensure completed plans fulfill Company objectives and planning
criteria. * Works with senior management team to prepare performance metrics, set performance targets,
and reporting requirements. Prepares Monthly Report on behalf of the Managing Director. Prepares or
directs the preparation of presentation materials and briefing reports for Opcom/Board, including

* Directs and participates in carrying out technical and economic analysis for a variety of business
opportunities including proposed investments, new growth areas, and commercial terms of major
agreements (ie. NGL Handling agreement, NF1 Offtake agreement, NF1 Back-up Gas Supply
Agreements, Facilities Sharing Agreements, ....) * Directs the development of a Planning and Executive
Information system to benefit planning activities, inclusive of determining the appropriate computer
software, approving sources and nature of data and controls the overall implementation and updating of
the system. Approves the development of various computer models to be used in the planning process.
ETC., ETC. Supervises 6 Minimum Requirements : * Bachelors degree in a Technical subject,
ideally complemented by a Business Degree or Economics. ¢ 12 -15 years’ experience in the energy
business, with significant preparation in an economic analysis function. Should be familiar with gas and
condensate production from Gas Reservoir , LNG manufacturing process, LNG and condensate
transportation, and world wide supply and demand for LNG. ¢ Computer literacy, including the use of
economic models, spreadsheets and database systems.

Co. offers a secure expat lifestyle in an int’l community with modern educational, medical and
recreational facilities, competitive tax-free salaries, a full range of benefits, including family or rotational
status, company paid local private schools through high school, furnishings & utilities, and 37 days
vacation. w/ airfare for family (appx $80K/yr./family in freebies), 3 year renewable contracts.

Ronnie Boyd, BSME, MBA,
3 RONNIE BOYD & ASSOC.
Qil/Process/International Recruitment
@ since 1968
PO Box 22469 Houston, TX 77227

Ph. 713-523-5552, fax 713-523-5559
ronboyd @aol.com
www.boydhouston.com

e —
QATARGAS

CITGO Petroleum Corporation seeks System Riskbytes, Inc. has an opening for the follow-
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Security Analyst to work in Houston, Texas, TX.
Candidate must have a Bachelor’s degree in Man-
agement Information Systems, Computer Science
or related field and 3 years of related experience.

We will accept a Masters degree in Management

Information Systems, Computer Science or related.

Email resume to employment(@citgo.com .Must

put job code 54277 on resume.

inf position in Houston, Texas: Drilling HSE
Adv:

isor (Principal Risk Consultant) (Job Code:

32283) Provide technical safety consulting
and risk management advisory services to
clients in the energy business with a focus on
offshore oil and gas exploration and devel-
opment projects. Please submit resumes to:
Riskbytes, Inc. Attn: Robert McDonnell, 1318

Nance Street, Suite 200 Houston, Texas 77002.

No telephone calls or any other calls from
outside vendors. Resumes failing to reference
job code will not be considered. EOE

Scientific Professionals-ExxonMobil, a global
leader in the petroleum and petrochemicals industry
is seeking Senior Research Engineers for their
Houston, TX facility. Job duties include: Research
and develop numerical algorithms for simulating
steady-state and transient multi-phase fluid flow and
heat transfer in oil and gas well completions areas.
Research and develop analytical and numerical mod-
els to understand flow impairment and well stimula-
tion in oil and gas well completions and near well
areas. Design and conduct Fluent computational
fluid dynamics (CFD) parametric modeling studies
to develop response surface based correlations for
multi-phase fluid flow in well completions. Design
experiments using wellbore simulator for identify-
ing gaps and validating correlations developed using
CFD multi-phase simulations. Develop numerical
schemes and algorithms for implementing multi-
phase correlations for simulating well completion
hydraulics. Identify fundamental gaps and develop
effective solutions and advance research. Requires a
PhD in Nuclear Engineering or related field and two
years of experience in CFD, multi-phase flows, flow
instabilities, heat transfer, and application of finite
element and/or finite difference based codes for
solving non-isothermal multi-phase flow problems.
Experience must also include commercial CFD codes
such as Fluent and software development experience
using C++ and MatLab. Please submit your cover
letter and resume to our web site: www.exxon-
mobil.com\ex. Please apply to Senior Research
Engineer-BR7147 and reference requisition number
BR7147 in both letter and resume.

ExxonMobil is an Equal Opportunity Employer

ConocoPhillips Company in Anchorage, Alaska seeks
Senior Process Engineer. Qualified applicants will
possess a bachelor’s degree in chemical engineering
or related field and ten years experience in heavy oil
processing and facility optimization. To submit re-
sume, please visit www.conocophillips.com/careers.
Put Job code 006FC on resume.

CITGO Petroleum Corporation seeks Intrusion
Detection System Analyst to work in Houston,
Texas, TX. Candidate must have a Bachelor’s degree
in Management Information Systems, Computer
Science or related field and 3 years of related experi-
ence. We will accept a Masters degree in Manage-
ment Information Systems, Computer Science or
related. Email resume to employment(@citgo.com.
Must put job code 57354 on resume.

CITGO Petroleum Corporation seeks General
Manager, Communications, Relations and Corporate
Social Responsibility to work in Houston, Texas, TX.
Candidate must have a Bachelor’s degree in Business,
Public Relations, Communications, International
Relations, Political Science or related field and

10 years of related experience. Email resume to
employment(@citgo.com .Must put job code 55169
on resume.
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SURPLUS GAS PROCESSING/REFINING

EQUIPMENT
NGL/LPG PLANTS: 10 - 600 MMCFD
AMINE PLANTS: 60 - 5000 GPM
SULFUR PLANTS: 10-1200TPD
FRACTIONATION: 1000-15,000 BPD

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.com

FOR SALE / RENT

5.2 MW MOBILE GEN SETS
CALL: 800-704-2002

il soLar
TAURUS 60

* 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

Phone: 847-541-5600 Fax: 847-541-1279

ELEL B
EQUIPMENT CO.

444 Carpenter Avenue, Wheeling, IL 60090

FOR IMMEDIATE SALE
116,400 BPD; REFINERY

Purchase Direct from Owner — No Brokerage Fees
16,400 BPD ATMOSPHERIC UNIT
8,100 BPD VACUUM UNIT
4,500 BPD TWIN DRUM COKER UNIT
3,400 BPD UOP NAPHTHA HDS AND REFORMER UNIT
AMINE TREATING AND 9 LTPD SULFUR UNIT

Installed in Colorado, USA - To be Dismantied and Relocated
Dismantling and Loading Services Available

MIDWEST STEEL EQUIPMENT COMPANY, INC.
Phone (713) 991-7843 Fax (713) 991-4745
Contact: Jack Smith, Plant Sales

itheMi Steel.com
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EQUIPMENT FOR SALE REAL ESTATE

-

Water, Oil and Gas \
Treatment/Conditioning
Equipment

Producing Solutions

For Sale, Lease, Contract Service

Separators, Hydrocyclones, Float Cells, Filtration,
Electrostatic Oil Treaters, Amine Units, Glycol Units,
JT-Plants, Refrigeration Units, LACT Units

For Information Call 713-849-7520

\ www.NATCOGroup.com y
EQUIPMENT FOR SALE

REFRIGERATION AND J.T. PLANTS

7.5 MMSCEFD, 1000 PSI, NATCO
4.0 MMSCFD, 1000 PSI, NATCO
6.5 MMSCEFD, 1250 PSI X 400 PSI, H&H J.T.
2.0 MMSCEFD, 1000 PSI, PROCESS EQPT.
OTHERS AVAILABLE

PLEASE CALL 318-425-2533, 318-458-1874

regardres@aol.com

DRILLING PROSPECTS

WANTED
Oil Drilling prospects. Less than 3,000 ft.
Southwest Minerals, Inc.
Harvey Estes, Pres.
813-376-4075
Harveylv@aol.com

Carroll Real Estate Co
Wanted ... ranch / recreational listings
Texas, Oklahoma, New Mexico
903-868-3154

Hiring? Selling
Equipment?
Need Equipment?
New Business
Opportunity?
Contact: Glenda Harp
+1-918-832-9301 or

1-800-331-4463, ext. 6301
Fax: +1-918-831-9776

BUSINESS OPPORTUNITY

Want to purchase minerals and other oil/ gas
interests. Send details to: P.O.Box 13557,
Denver, CO 80201.

CONSULTANT

Brazil: EXPETRO can be your guide into
this new investment frontier.
Effective strategic analysis, quality technical services,
compelling economic/regulatory advice, and realistic
approach regarding Brazilian business environment-120
specialists upstream, downstream gas and biofuels.

Email: contato@expetro.com.br
Web: www.expetro.com.br-Rio de Janeiro, Brazil

KNOW YOUR

ENERGY, RISK
COMPETITIVE
ADVANTAGE:

By Scott Randall
ISBN: 978-1-59370-134-5
Price: $85.00 US

'ﬂﬁ A
Pegnn’\/f\’ell

ORDER YOURS TODAY:
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“Windfall profit’
tax move leaves
reason for worry

The US oil and gas industry has reason
to feel relief and worry about President-
elect Barack Obama’s decision not to pur-
sue a “windfall profit” tax on oil.

The Obama transition team let it be
known on Dec. 2 that it had dropped the
proposal from consideration. Obama earlier
saw it as a way to raise money to help
energy users hurt by high prices.

Industry trade associations appropri-

h e Editor ' s

erspective
by Bob Tippee, Editor

ately welcomed the decision. But they and
the companies they represent must stay on
guard.

That the idea of a windfall profit tax had
any life at all speaks ominously about US
energy politics.

It indicates failure to see the impor-
tance of future oil and gas supply, which
can come only through investment, which
requires profit, which taxation shrinks.

The mere mention of a windfall profit
tax also shows an inability to learn from
history.

Congress imposed a “windfall profit”
tax in 1980. The levy discouraged US explo-
ration and development, thereby limiting
supply in subsequent years, and failed to
meet its revenue targets.

And it didn’t tax profits, “windfall” or
otherwise. It taxed the difference between
the sales price of oil at the wellhead and a
statutory base price that proved monstrous-
ly difficult to administer.

The windfall profit tax of the 1980s was
a huge, deceptively named mistake that no
government should wish to repeat.

The Obama team shows no sign of
having learned the lesson. It decided not to
impose a windfall profit tax, said an aide,
because the price of crude oil had fallen
and seemed likely to stay below $80/bbl.

The implication is that if crude prices
exceed $80/bbl again—which they will
someday, quite possibly during the Obama
presidency—a windfall profit tax will re-
ceive new consideration.

That’s not good enough. It leaves a fac-
tor of uncertainty at work in planning for
investments crucial to US energy supply—a
price trigger for new taxation.

The Obama team would have done
American energy users and taxpayers a fa-
vor by saying it no longer was considering
a windfall profit tax on oil because it was a
mistake ever to have done so.

(Online Dec. 5, 2008; author’s e-mail:
bobt@ogjonline.com)
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Market Journal by Sam Fletcher, Senior Writer

A turbulent year

The waning year of 2008 is sure to be remembered as one of the most turbulent
in the history of the oil and gas industry, said energy analysts.

Some earlier assumed it would take years for crude to climb to the record high
of $147.27/bbl that it achieved in July on the New York Mercantile Exchange. At one
time, it also seemed inconceivable that a front-month crude contract could plunge
from nearly $150/bbl to less than $45/bbl in just 6 months. The January contract for
benchmark US sweet, light crudes dropped to $43.67/bbl Dec. 4—the lowest closing
on NYMEX since January 2005. “It is now becoming apparent that we live in a world
that is much faster moving and more interconnected than we appreciated,” said
analysts at KBC Market Services, a division of KBC Process Technology Ltd. in Surrey,
UK.

Energy markets suffered a psychological blow Dec. 1 when the National Bureau
of Economic Research (NBER) confirmed the US economy has been in recession
since December 2007. NBER said US employment and incomes peaked last Decem-
ber; industrial production peaked in January; and sales peaked in June. “Almost
the entire developed world is, to all intents and purposes, deep in recession with
economic growth almost certain to be negative in 2009,” said KBC analysts. It's the
first time since World War |l there have been simultaneous recessionsin the US, the
UK, Europe, and Japan.

Recession cuts demand

In the Houston office of Raymond James & Associates Inc., analysts said, “The
global financial meltdown is now likely causing meaningful oil demand destruc-
tion around the world. As a result, we are taking down our 2009 oil price forecast
from $90/bbl to $60/bbl. We readily admit that our visibility and confidence in these
new estimates are very low. There are simply too many moving parts to get any
confidence in near-term oil prices”” Still, they said, “Intuition would suggest that the
market’s recent rush to liquidity has caused oil prices to overshoot on the downside.
Unfortunately, we don’t know whether or not the market liquidation of virtually all
commodities is over.”

While short-term issues and energy prices remain anyone’s guess, “eventual
improvements on the demand side and additional OPEC cuts will turn crude prices
around by the second half of 2009, said Raymond James analysts. The general con-
sensus is that the Organization of Petroleum Exporting Countries will cut production
by 1 million b/d Dec. 17 in Oran, Algeria.

Oil markets are so focused on demand rather than supply that a production
reduction of 2 million b/d may not have any more effect on oil prices than a cut of 1
million b/d, said Paul Horsnell, Barclays Capital Inc., London.

Meanwhile, many observers suspect OPEC members have not been consistent in
complying with the 1.5 million b/d production reduction that began Nov. 1. Although
the group’s output declined in November for the third consecutive month, other
sources indicate only 66% of that most recent cut has been made, not yet enough
to offset the decline in oil demand. Total OPEC output was down to 31.2 million b/d
in November from 32.17 million b/d in October.The 11 OPEC members supposed to
comply with the group’s quotas produced 28.07 million b/d in November compared
with 29.06 million b/d in October.

Most reductions have been among some OPEC members bordering the Gulf of
Iran, with Saudi Arabia down almost 500,000 b/d. But no major reductions were yet
evident among economically troubled members such as Iran and Venezuela.

Horsnell said, “Ultimately we expect that the market will get overtightened, but
it will be an incidental effect of further severe disappointments in non-OPEC supply,
rather than the result of any direct OPEC policy to overdo the supply-side contrac-
tion.

In New Orleans, Pritchard Capital Partners LLC analysts said, “There is simply no
faith that global supply will tighten in the next 60 days, and the ‘great unwinding’ of
leverage is still an ongoing process. Oil prices are not likely to rebound until either
OPEC makes a substantial production cut or the economy begins to recover and
refined product demand firms up.”

KBC analysts surmised, “Higher prices will inevitably return!” They expect world
oil demand to grow by 21 million b/d between 2007 and 2030 at an average annual
rate of nearly 1 million b/d, with China in the lead. “Total non-OPEC crude oil produc-
tion will peak at the end of the next decade, and the world will need more oil from
OPEC—biofuels will barely make a significant contribution,” they predicted.

(Online Dec. 8, 2008; author’s e-mail: samf@ogjonline.com)
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Environmental Wormies?

:

Fluids Environmental Services
The need to protect our global environment has never been greater.
Baker Hughes Drilling Fluids believes that drilling a well should not

compromise a healthy environment.

Our Fluids Environmental Services (FES) provides a single-source solution

for all your compliance needs, with an emphasis on waste reduction and
recycling throughout the fluids cycle. FES also offers a full range of solutions
to mitigate environmental impact, including solids control, waste handling,

processing, and disposal.

Put your worries to rest — contact Baker Hughes Drilling Fluids and speak to
one of our experienced FES representatives.

www.bakerhughes.com/drillingfluids

—

A
BAKER Drilling Fluids
HUGHES

For more information visit our website www.bakerhughes.com

© 2007 Baker Hughes Inc. All rights reserved. BDF-07-14261

Drilling Strength, Reservoir Focus
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DEEPWATER | WORLDWIDE
— D E E P O F FS H O R E The Deep Offshore Technology International Conference & Exhibition
T E C H N O LO GY returns to Monaco 3—5 November 2009. Submit your abstract for
| N T E R N AT | O N A L . a technical presentation now and join your industry colleagues at

this prestigious, global conference.

M O N A C O | N OV E M B E R 2 O O 9 Deepwater operations encounter the full scope of technology

3-5 November 2009 | Grimaldi Forum Monaco | Monte Carlo, Monaco challenges—remote field locations, hostile environments, seafloor

issues, difficult currents, flow assurance problems, long distances
from infrastructure, logistical challenges, and more.

DOT International 2009 address solutions to virtually every
technology issue that deepwater operators face. Plan now to
participate by submitting an abstract and present your solutions

Submit your abstracts online by 6 March 2009 and ideas to industry professionals around the world.
at www.deepoﬂshoretechnology.com Please see the accompanying directions for submitting abstracts

and send us your presentation proposal.

I:)

www.deepoffshoretechnology.com gr s
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Abstract Submittal

Abstracts must have a title and list all authors. Full contact information for the primary contact author (company affiliation, telephone, fax number and email
address) must be provided. Please designate which author will be the speaker. Presentations must be of interest and of practical value to executives, managers,
engineers, and geologists and geophysicists engaged in the petroleum industry. Papers will be selected based on a review of abstracts by the Program Committee.
Papers must not be commercial in nature. Please submit a 150 — 400 word abstract around one or more of the technical focus areas by 6 March 2009.

Deadline for abstract submission | 6 March 2009

DOT Call for Presentation Abstracts

Information for Authors

1. Final selection of papers will be determined by the DOT Conference Advisory Board. Papers will be evaluated on the basis of abstract submitted.
The papers should be in English, completely original, and address deepwater and ultra deepwater issues as outlined in the conference focus areas.
Papers and presentations should avoid any commercialism.

2. The following criteria will be observed by the Conference Advisory Board in the selection of papers:
a. The paper should be of interest for deepwater, ultra deepwater, and/or frontier applications. '.
b. The paper should emphasize innovative technologies including and analysis of research. '
c. The paper should address case studies and/or technical interest for indicated topics.

3. Twenty-minutes are programmed to present a paper (presentation in English). A ten-minute discussion will follow each presentation.

4. Authors of papers selected for the DOT program will be notified by the end of June 2009.

5. A manuscript and technical presentation will be required for each paper selected. Manuscripts should be provided to DOT with the text by email in
MS Word format and PDF format. Copyright of papers and presentations belongs to DOT.

6. Maximum length of paper shall be 15 typewritten pages, including references. Bibliography tables should not exceed 6 pages. Photographs should
be sent as black and white prints.

7. Full instructions on preparation of manuscripts and presentations will be sent to authors of selected papers. Complete manuscripts and the draft
version of the PowerPoint presentation must be provided by 3 August 2009. Slides, sketches, graphs or photographs to illustrate the presentation
shall be provided in a PowerPoint document by 12 October 2009.

8. Complimentary conference registration will be provided only for authors who present a paper (1 author per paper). DOT assumes no obligation for
expenses incurred by authors for travel, lodging, food, or other expenses.

9. Recognizing the importance of attracting young talent to the industry, DOT has established the George Murray Award for Best Presentation by a
Young Engineer (aged 35 or younger). The future of this industry depends on attracting bright, new talent. Innovative thinking by younger engineers
should therefore be recognized and rewarded accordingly. To this end, the DOT offers discounted registration fees for attendees, under the age of
35, as well as first time attendees and encourage them to submit technical abstracts for consideration.

g DEEP OFFSHORE
TECHNOLOGY
ISRl N TERNATIONAL.

MONACO | NOVEMBER 2009
3-5 November 2009 | Grimaldi Forum Monaco | Monte Carlo, Monaco www.deepoffshoretechnology.com
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Technical

Management

General Focus Topics

Choose from the folloing technical focus topics
and submit an abstract by 6 March 2009.

© Field Development e Benchmarking

® Risers & Riser Technology e Drilling Economics
 Subsea Technology e Human Resource & Training
e Subsea Boosting & Processing e |ntegrated Solutions
e FHoating Production Systems
© \Vlobile Offshore Drilling Units

® Fow Assurance

e | ogistics

e Project Execution and Management
e Management and Supervision

* Fowlines & Pipelines e Operational Excellence / Risk Management
 Deepwater Mooring & Stationkeeping e Operator / Contractor / Supplier Relationship
 Deepwater Drilling Operations e Regional / Worldwide Drilling Issues

e Standards and Standardization

0O

J

® Deepwater Completions
o \Well Construction
e Tubulars

Conference Management Contacts

— DEEP OFFSHORE
TECHNOLOGY
ﬁ INTERNATIONAL.

MONACO | NOVEMBER 2009

3-5 November 2009 | Grimaldi Forum Monaco | Monte Carlo, Monaco

www.deepoffshoretechnology.com

Conference Director: Exhibit & Sponsorship Sales For Event Marketing Event Services Manager:
Eldon Ball (UK, Europe, Middle East, Africa): Information: Isabelle Dessaux
P:+1713 963 6252 Jane Bailey Bill Miller P:+1 713 963 6236

F:+1 713 963 6296
E: eldonb@pennwell.com

Conference Manager
Niki Vrettos

P: +44 (0) 1992 656 630
F: +44 (0) 1992 656 735
E: nikiv@pennwell.com

P: +44 (0) 1992 656 651
F: +44 (0) 1992 656 700
E: janeb@pennwell.com

Exhibit & Sponsorship Sales (Americas):
Sue Neighbors

P:+1 713 963 6256

F:+1713 963 6212

E: sneighbors@pennwell.com

P:+1 713 963 6271
F:+1713 963 6296
E: bmiller@pennwell.com

Event Operations Manager:
Charlie Fisher

P: +44 (0) 1992 656 649

F: +44 (0) 1992 656 735 735
E: charlief@pennwell.com

F:+1713 963 6212
E: dotinfo@pennwell.co

Registration Department:
P:+1918 831 9160

P (Toll Free): +1 888 299 8016
F:+1918 831 9161

F (toll Free): +1 888 299 8057

Director Petroleum PennWell Corporate Headquarters:
Events & Sales Exhibit & Sponsorship Sales (Asia): Event Operations Manager: 1421 S. Sheridan Rd.
Craig Moritz Michael Yee Jennifer Lindsey, CMP Tulsa, OK 74112 USA

P:+1 713499 6316
F:+1 713963 6212
E:craigm@pennwell.com

P: +65 9616 8080
F: +65 6734 0655
E: yfyee@singnet.com.sg

P:+1918 8329313
F:+1918 831 9729
E: jenniferl@pennwell.com

P:+1918 835 3161
P (Toll Free): +1 800 331 4463
F:+1713 963 6270
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Submit your abstracts online by 6 March 2009 at www.deepoffshoretechnology.com

JEE DEEP OFFSHORE e

TECHNOLOGY US POSTAGE

e INTERNATIONAL . PAID
TULSA OK

MONACO | NOVEMBER 2009 PERMIT #845

1421 South Sheridan Road | Tulsa, Oklahoma 74112
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As a professional, you have a choice in where you work.
We'd like to invite you to consider El Paso Corporation as
a career option. As the nation’s largest natural gas
pipeline company and one of the country’s largest
independent exploration and production companies,
we're actively building new energy infrastructure across
the United States. We combine the stability of a company
grounded on a $32-billion asset base with billions of
dollars of identified growth opportunities.

El Paso Exploration & Production Company is
one of North America’s largest independent natural gas
producers. We operate in high-quality basins across the
United States—from the Gulf of Mexico to the slopes of
the Rocky Mountains—and in prolific basins offshore
Brazil. We have a five-year drilling inventory and extensive
natural gas and oil reserves. During 2007, we expect to
deliver even more growth.

Interested?

in the right direction

Drilling Engineers * Landmen ¢ Production Engineers * Geologists

Reservoir Engineers * Geophysicists * Engineering Techs * Geo Techs

El Paso Corporation takes a proactive approach to
employee health and welfare. We believe that's the right
thing to do.

We're pleased to offer a competitive health and wellness
benefits package that includes:

B Medical, dental, and vision insurance
B Fitness centers

B Lifeinsurance, AD&D, and long-term disability
insurance

B Extended illness bank

We also know the value of compensation:

B Paying competitive salaries

M Providing incentive pay based on your performance
B Matching your contributions to a 401(k) program
|

Making quarterly contributions to a company-
sponsored pension plan

Please visit our website at elpaso.com/careers. El Paso el paso

Corporation is located in Birmingham, AL; Colorado Springs,

El Paso Corporation is an Equal Opportunity and

CO; Denver, CO; Corpus Christi, TX and Houston, TX. Affirmative Action Employer, M/F/D/V
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SEG humanitarian initiative betters the world
as it enhances members’ careers 4

ENERGY INTEREST
Ten tips for retaining the neXt generation 8

Justin G. Roy, SullivanKreiss

POWER

Strategies to Address the Problem of Exiting
Expertise in the Electric Power Industry 12

Dennis Ray, Power Systems Engineering Research Center
Bill Snyder, Quanta Technology

publisher’s letter 2
editor’s corner 5]
job listings 22
ad index 25
sales index 25

On the cover: Students Yusliza Sufian and Jose Carrillo-Rangel are in the field acquiring electromag-
netic data for groundwater applications during a Summer of Applied Geophysical Experience (SAGE)
field camp in New Mexico in July 2004. Such projects involving geoscience students will increas-
ingly be directed toward communities in need under the new SEG (Society of Exploration Geophysi-
cists) Foundation program Geoscientists Without Borders, which is profiled in an article beginning

on p. 4. SAGE is a unique educational program designed to introduce students in geophysics and
related fields to "hands-on” geophysical exploration and research. SAGE is hosted by the Los Alamos
National Laboratory branch of the Institute of Geophysics and Planetary Physics, University of Cali-
fornia, and supported by SEG and other organizations. Photo by Matthew Ludwig courtesy of SAGE.

www.PennEnergyJOBS.com
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publisher’s letter

Telecommuting benefits outweigh negatives

ear Reader,
How effective would you be in your job if you worked at home?

Some of us would see productivity gains; others would fare better in an office setting.

The high costs of transportation fuel has many companies reviewing their policies for flexible
working arrangements and telecommuting. And with good reason.

The Consumer Electronics Association conducted a study recently that found that telecommuting
has “terrific” potential for reducing US energy consumption. Presently, 3.9 million people in the US work
from home at least 1 day a week. With the average
; _ . X . commute put at 22 miles, this saves 840 million

“ A -j‘\ Telecommuting at least part of the time gallons of gasoline per year—but that’s against total
makes workers more productive and US gasoline consumption of 146 billion gallons/year.
happier at their jobs...[and] retention is probably the No. 1 staffing However, CEA also found that as many as 53
million people could telecommute. Even at just 1
day per week, that works out to an 8% reduction in

. : o . ) annual gasoline use.
clincher in convincing management to be more flexible on the issue. The study found that the current level of

concern in the energy industry. So even if the energy savings and

environmental benefits aren’t enough justification, that would be the

telecommuting saves the equivalent energy of the
amount of electricity used by about 1 million US households each year. It also reduces carbon dioxide
emissions equivalent to removing 2 million vehicles from the road every year.

The CEA study took into account increased home-based carbon emissions resulting from
telecommuting and found that they were more than offset by the savings in gasoline consumption and,
in some cases, part of the energy consumption associated with commercial office space.

But if millions more workers started telecommuting 1 or more days per week, it would represent
a sea change in the American workplace. Concerns have been raised by management and staft alike
as to what widespread telecommuting would do to the workplace. Some managers remain concerned
about worker productivity and team interaction. Some workers worry about career prospects and the
intrusion of work into the home space.

A recent study by Penn State University revealed some interesting findings about the purportedly
negative aspects of telecommuting. The study found that, overall, it improved productivity, enhanced
morale, reduced conflicts between work and family, did not damage career prospects, and did not—if
limited to 1 or 2 days—harm workplace relationships.

The key finding of the study is that telecommuting gives employees a sense of freedom or greater
control over their work environment. From this the other benefits flow. There seems to be inherent
limits, however. According to the study, working from home more than 2 days a week, while still
benefiting the family, tended to have a negative effect on workplace relationships. And managers have
to adapt to this new workstyle; micromanagers will have the biggest challenge.

Still, the results of the study are clear: Telecommuting at least part of the time makes workers more
productive and happier at their jobs. As articles in this publication have shown, retention is probably
the No. 1 staffing concern in the energy industry. So even if the energy savings and environmental
benefits aren’t enough justification, that would be the clincher in convincing management to be more
flexible on the issue.

Sincerely,

WA

Jamie Matlin,
Publisher & Director of Recruitment Advertising

2 www.PennEnergyJOBS.com EnergyWorkforce
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editor’s corner

America’s ‘invisible’ energy efficiency boom

ucked into the massive $700 billion bailout—uh,

“economic rescue” plan—that Congress passed and
President Bush signed into law in early October was a pretty
hefty wish list for proponents of greater energy efliciency.
These new energy efficiency tax provisions include:

o Extending the tax credit for efficient furnaces, boilers, air
conditioners, water heaters, and insulation and window
upgrades for existing homes.

« Extending the new energy-efficient home tax credit 1 year.

« Providing 3 years of manufacturer tax credits
for sales of high-efficiency refrigerators, clothes
washers, dishwashers, and dehumidifiers.

o Extending the commercial buildings tax
deduction to yearend 2013.

« Adding a new tax credit for plug-in hybrid vehicles.

+ Adding a new 10% investment tax credit for
combined heat and power systems.

« Extending fuel cell and microturbine credits to yearend
2016.

o Accelerating depreciation for smart meters and smart grid
systems.

« Establishing a new energy conservation bond program
to help local and state governments fund energy
conservation efforts.

o Extending an existing bonding program for green
buildings and sustainable design.

The National Electrical Manufacturers Association
applauded the passage of these tax provisions, noting that
some “provide the private sector the needed longer-term
certainty for business investment and planning...”

If NEMA is happy, then the American Council for an Energy-
Efficient Economy must be positively giddy. ACEEE describes
energy efficiency as America’s “invisible” energy boom, having
slashed US energy consumption per dollar of economic output in
half since 1970, from 18,000 BTUs to about 8,900 BT Us in 2008.

ACEEE contends that energy efficiency is underdeveloped
and that the US could cost-effectively reduce energy
consumption by another 25-30% during the next 25-30 years.

Penn@nergy.

Jamie Matlin,
PennEnergyJOBS Recruitment Advertising/
EnergyWorkforce Publisher
jamiem@pennwell.com

Bob Williams, Managing Editor
bobw@pennwell.com
918.831.9535

Chad Wimmer, Art Director
chadw@pennwell.com
918.832.6397

Michael Silber, Power Group President
msilber@pennwell.com

(One presumes that is measured in BTUs per dollar of GDP
again, not in absolute terms.)

ACEEE also claims that the $300 billion the US invested in
energy efficiency in 2004 was triple the amount invested in
traditional energy infrastructure.

Turns out that $300 billion represents “the full cost
associated with the efficiency technology investments,
including the base cost of the technology needed to simply
maintain previous levels of energy intensity, as well as the

Energy efficiency by itself is no more a silver bullet to
solve our energy woes than any other single solution.
At a time when the whole world is staring into an

economic abyss, any energy solution has to be pay for
itself in fairly short order.

incremental cost needed to provide the increased level of
productivity,” according to ACEEE. Well, OK then.

In any event, promoting further energy efficiency gains is
certainly laudable, but the key here is ACEEE’s reference to
cost-effectiveness. Energy efficiency by itself is no more a silver
bullet to solve our energy woes than any other single solution.
At a time when the whole world is staring into an economic
abyss, any energy solution has to be pay for itself in fairly short
order. For example, Consumer Reports advises against buying
costly tankless water heaters because they won't pay out before
they give out, despite their 22% energy savings.

The omnibus bailout bill pays for these energy efficiency tax
credits in part by shaving some standard business tax credits
from oil and gas companies. That’s billions of dollars that won’t
be invested in finding and producing more oil and gas, which
of course, carries its own short-term and long-term costs.

If we're going to rob Peter to pay Paul, let's make sure Ponzi
isn’t in on the deal too.

Bob Williams,
Managing Editor

Psnjr}\fell

Dorothy Davis, Production Manager
dorothyd@pennwell.com
918.831.9493

PennWell Corporate Headquarters
1421 S. Sheridan Rd.Tulsa, OK 74112
918.835.3161

Tommie Grigg, Circulation Manager
tommieg@pennwell.com
918.832.9207

P.C. Lauinger, 1900-1988
Chairman, Frank T. Lauinger
President/CEO, Robert F. Biolchini
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PETROLEUM subject here

SEG humanitarian initiative betters the world
as it enhances members’ careers

The Society of Exploration Geophysicists

Foundation has embarked on an ambitious
new program that deepens the foundation’s
involvement in humanitarian activity—and

by turn, SEG members’ commitment to giving

back to the world community.

Geoscientists Without Borders is designed to benefit
disadvantaged communities by funding projects that
apply geophysical and geoscience technologies to meeting
community needs. These humanitarian projects are
intended to create a brighter future for communities

in need while raising the profile of applied geoscience.
Universities and students will be heavily involved.

The seed for the program was planted in a response to the
horrific December 2004 Asian tsunami that killed more
than 230,000 people and displaced millions more.

Geophysics played a role in helping recovery efforts of
local populations. For example, Germany’s BGR (Federal
Institute for Geosciences and Natural Resources) conducted
a post-tsunami helicopter electromagnetic survey along

the coasts of Aceh, northern Sumatra, to discriminate
between fresh-water and saltwater aquifers, according to
Geoscientists Without Borders committee member Louise
Pellerin of Green Engineering Inc.

“Saltwater intrusion
occurred close to the coast
as a result of the tsunami,
and deep saltwater
occurrences—particularly

around 30 m depth—were mapped up to several
kilometers inland,” she said. “Based on the survey results,
recommendations were made to locate shallow, hand-dug
wells and medium-depth (60 m) water wells.”

Program details

Geoscientists Without Borders was largely the brainchild
of Craig Beasley, a Schlumberger executive who was SEG
president for 2004-2005 and who had exhorted his fellow
members to help the tsunami-devastated communities
of Asia with a call to action that “we have a significant
contribution to make as geophysicists.”

Schlumberger stepped up to launch Geoscientists Without
Borders with a funding commitment of $1 million in late 2007.

The SEG Foundation program was launched in May 2008,
when the request for first-phase project proposals was
published and a July 2008 deadline set.

Program committee members have recommended the first two
projects for award, and those details were to be announced
after this publication’s presstime, at the foundation’s donor
luncheon at SEG’s annual meeting in Las Vegas in November.
The second round of first-phase proposals was due for
submissions in early October, and those recipients would be
announced in December 2008 or January 2009.

Qualifying projects will be required to demonstrate

that they will deliver humanitarian and environmental
benefits through application of geophysical and geoscience
expertise. These benefits could include a wide range of
projects, such as locating fresh-water supplies, pollution
remediation, natural hazard detection, manmade hazard

“We are proud to be able to help establish a program that
will focus on humanitarian applications of geoscience and
inspire students to use their skills in the geosciences to
make the world a better place.”

— Dalton Boutte, WesternGeco
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GRADUATED CUM LAUDE IN ENGINEERING
CAN TRANSLATE HIEROGLYPHICS

The things that make you unique may also make you uniquely qualified.
,r AEROTEK

That's why, at Aerotek, we take the time to really know you. To find the person behind the
resume. Hey, we already know you're smart. But are you a leader? Can you inspire? Can you ’ Energy Services
be inspired? We need to know. You need to know. Because at Aerotek, we send only one / Career Placement Specialistss

perfect candidate to fill one perfect opportunity. And we want it to be you. People. Fit. Perfectly.®

800.977.6499 www.aerotek.com

Offices Nationwide.

Aerotek Commercial Staffing Aerotek Aviation Aerotek CE Aerotek E&E Aerotek Energy Services Aerotek Automotive Aerotek Scientific Aerotek Professional Services Inprax

Aerotek is an equal opportunity employer. An Allegis Group Company. © 2007
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PETROLEUM Geoscientists Without Borders

mitigation, sustainable resource development, and related
education. Anyone interested in applying for grants or
offering their services as mentors should visit the SEG
website at http://www.seg.org/foundation.

SEG is the global professional organization dedicated

to advancing the science and technology of applied
geophysics. It serves more than 30,000 members

and student sections at 204 academic institutions
worldwide. Members are involved in oil and gas, mining,
environmental, and other industries and research efforts
that benefit from applied geophysics.

The SEG Foundation is the society’s charitable organization
dedicated to advancing the mission of the society through
grant and award programs. The foundation provides
scholarship opportunities, travel grants, and funding for
field camp programs and other projects of merit made
available to student members worldwide, as well as global
education programs for practicing members.

Program benefits

Beasley, a vice-president of WesternGeco, a business
segment of Schlumberger, and chair of the SEG Foundation
Committee for Geoscientists Without Borders, concurs
with the view that volunteer and charity work enhances the
career of a petroleum professional.

“Like many people in the petroleum industry, I have
had the opportunity to travel extensively and experience
tirsthand the poverty in underdeveloped parts of the world,”

he said. “I think it has an effect on all of us when we live
and work with people coming from these circumstances. So
it is gratifying to do something that can directly improve
the lives of people in need”

Beasley also acknowledges the benefits to the industry that
result from petroleum professionals “giving back”

“Certainly having visibility in helping people improves a
company’s image—for any type of company,” he said. “But
one of the most important aspects of the Geoscientists
Without Borders program is that it establishes links on

a global basis among professionals, their companies,
students, universities, and people in need. This direct,
person-to-person contact can have a large effect on
perceptions of the petroleum industry.”

Dalton Boutte, executive vice-president of Schlumberger
and president of WesternGeco, underscored the
Geoscientists Without Borders program goals in
announcing his company’s funding commitment to the
SEG Foundation: “When we looked at the technologies we
have developed in the oil and gas sector and the potential
benefits to humanitarian efforts, we were interested in
enabling these applications through interaction with the
academic community, students, and the SEG Foundation.

“We are proud to be able to help establish a program that
will focus on humanitarian applications of geoscience and
inspire students to use their skills in the geosciences to
make the world a better place”

Academia benefited

Students and universities also benefit from the important
role they will play in the success of the program. Students
will benefit personally through the experience of planning
and executing such projects.

According to Gabriel Borges, outgoing 2007 president of
the SEG Student Section at the University of Oklahoma,
“The program represents a great opportunity for
geoscience students to provide an early contribution to
the professional community while building their technical

“Like many people in the petroleum industry, | have had
the opportunity to travel extensively and experience first-
hand the poverty in underdeveloped parts of the world. |
think it has an effect on all of us when we live and work
with people coming from these circumstances. So it is
gratifying to do something that can directly improve the
lives of people in need.”

— Craig Beasley, WesternGeco
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Geoscientists Without Borders PETROLEUM

skills and assuming a leadership role in the global fight
for human dignity in these disadvantaged communities.”

“When we looked at
the technologies we
have developed in
the oil and gas sec-
tor and the potential
benefits to humani-
tarian efforts, we
were interested in
enabling these appli-

The Schlumberger commitment to the program was
made to the SEG Foundation’s major gift campaign,
Advancing Geophysics Today, Inspiring Geoscientists for
Tomorrow. SEG Foundation Board Chairman Gary
Servos noted the importance of this new investment in
the future of geophysics: “SEG Foundation has a long
history of supporting students and universities engaged

cations through interaction with the ac- in the study of applied geophysics. We are proud to work
ademic community, students, and the with Schlumberger to raise this engagement to a new
SEG Foundation. We are proud to be level. Geoscientists Without Borders will strengthen
able to help establish a program that university programs, introduce students to the practical
will focus on humanitarian applications and humanitarian benefits of geophysics and geoscience,
of geoscience and inspire students to and make a difference to the quality of life in many of the
use their skills in the geosciences to world’s most disadvantaged communities.” —Ew
make the world a better place.” _—

— Dalton Boutte, WesternGeco We encourage your feedback on this or any PennEnergy]JOBS EnergyWork-

force article. Please send your comments to feedback@PennEnergy]OBS.com

you're starting a
career that is unlike any other you can imagine.
Not only do you get to work on rigs in some pretty
exotic locations around the world, but you only
work half the time.

That’s right, 28 days on and 28 days off.

Now you would think that a job like that would
have little pay and few benefits. But at Pride
International, we pay a very competitive salary and
we offer a comprehensive benefit package that
includes coverage options for you and your family
members.

It’s the ultimate part time job.

Contact Pride today at www.prideinternational.

Part-tlme JOb » com/employment and see for yourself. Once you

hear what we have to offer you’ll be lining up to

with Full-ime /5~ =+
PRIDE

Pride International is an Equal Opportunity Employer
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Ten tips for retaining the neXt generation

Justin G. Roy, SullivanKreiss

Generations X and Y will continue to challenge
us as firm owners and managers; they will test

the waters and will sometimes go overboard.

However, their style is here to stay, and trying to fit
them into the what-worked-before model will only cause
headaches

Of course, we all know there are fewer people in the next
generations, making it that much more important to focus
on recruiting and retaining them. How can a firm overhaul
its entire approach to employee recruiting and retention
when half their staff is still sold on and used to the old
way? Baby steps, that’s how.

Here are some tips to implement into your day-to-day
retention strategy.

« Encourage them to use online social networks.
Take the site-block off of MySpace and Facebook
and LinkedIn. These sites offer more than one would
think; besides a good way to blow off steam during the
day (we all need a 5-minute break), they offer much
more. As online social networking grows, these sites
become much larger hubs of information, which, when
used correctly, can benefit your firm. The sites allow
people to keep in touch and see what their friends
and connections are up to. Within a few minutes, you
could know who is looking to make a job change (great
recruiting strategy), who is relocating to your area, what
firms are hiring, etc.

o Flex time. The option to come in early and leave early
or come in late and leave later is very appealing to
these generations. Some are trying to balance a social
life, while others are trying to balance their family
life. Offering your employees the benefit of arriving at
work an hour early or later gives them the flexibility
to schedule “life issues” such as daycare, eldercare, or
doctor appointments. With this flexibility also comes a
great benefit to the employer; it allows the employee to
be in the office for a “full shift” rather than having to
take extra time off for an appointment.

« Flex office. “If I can get it done, and get it done well,

why does it matter where I work?” From working at a
coffee shop to working from home, the technology age
has allowed us to be more mobile than ever. Put together
a laptop, cellular telephone, and an internet connection,
and you have an instant office. In fact, most people will
never know that you are not in the office (with calls
forwarded to the cell phone).

Reward based on merit. More and more people

in the workforce do not believe in the old equation of
time put in = promotion. They look at their individual
contribution to the company and to the team as a metric
for promotion and merit rewards.

Be a socially conscious organization.
“Sustainability” and “green” are the hot words today. The
younger generations are very interested in social and
environmental happenings, both through the media as
well as through their employer. Communicate what your
tirm does to better society and benefit the environment.
If you come up empty-handed, ask your employees

to come up with a program. It can be as simple as
volunteering at a reading program, spending a day
rebuilding or renovating a house for somebody in your
community, planning ways to make your office “green.”
Get everybody involved, and you create emotional
equity, making it a bit more difficult for these folks to
leave your firm.

Training. Offer opportunities for your staff to further
their knowledge, for work-related functions as well

as career-focused training. People are always excited
and interested in furthering their knowledge and see
it as a huge benefit when a firm offers these courses.
If you cannot afford to hold them at your office, send
candidates out to a training program for a day or two
out of the office; when they come back, ask them to
make a presentation to the rest of the company about
what they learned.

Management style. Flat-line management is top
choice lately, and for a lot of good reasons. How
many times have you been on top of—or at the
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Next generation retention ENERGY INTEREST

bottom of—a delivered
message, only to find out
the end person heard a
very different version? This
is a good example of the
telephone game.

“Take the site-block off of MySpace and Facebook and
LinkedIn. These sites offer more than one would think;
besides a good way to blow off steam during the day

(we all need a 5-minute break), they offer much more. As
online social networking grows, these sites become much

larger hubs of information, which, when used correctly,

« Spend time and mentor.
Make sure you spend time
with every employee, on a
project, by the water cooler,
or even at a one-on-one
lunch. These conversations
will help others understand
who and what management
is and will help you create a bond with your employees.
The same adage goes with being a manager as it does
with networking: If you do not know three things about
the other person that are not work-related, then you
need to rethink your style.

can benefit your firm. The sites allow people to keep in
touch and see what their friends and connections are up
to. Within a few minutes, you could know who is looking
to make a job change (great recruiting strategy), who is
relocating to your area, what firms are hiring, etc.”

« iPod Friday. Quite a few firms have been banning the
use of iPods in the office, noting the loss of collaboration
opportunities between colleagues, loss of communication,
and missed mentoring opportunities that could have been
seized by simply listening to more experienced staff in

NEWFIELD

N2

We are an independent natural gas and crude oil
exploration and production company.
Formed in 1989, the company has continually
expanded into “new fields” from the

Gulf of Mexico...to Onshore Gulf Coast...
the Mid-Continent...the Rocky Mountains...
and internationally...

Ifyou are an energy industry professional with
the willingness to tackle the challenges of exploration
and production with a growing, dynamic company
actively discovering hydrocarbon resources
with the drill bit...we urge you to look at
Newfield Exploration.

We are specifically looking for
Reservoir, Production and Drilling Engineers,
Geolagists, Geophysicists and Petrophysicists

for all our operations.

NEWFIELD EXPLORATION COMPANY
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For more information: Careers at www.newfield.com <http://www.newfield.com/>

Newfield Exploration Company 363 N.Sam Houston Parkway E., Suite 2020 Houston, Texas 77060 Ph:281-847-6000 Fax:281-674-2719
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the office. The younger generations, however, justify the « Gym membership. Offer discounted or free

use of iPods, saying they help concentration, allow them membership to a local gym, or build your own. While
to be more creative, and help get the job done faster. our belts seems to be getting tighter by the day, this
Allow your employees to bring in and wear their iPods generation is growing up with the overhaul in the fast
on Friday (or another day). Make known the expectation food industry. Ask any of them who Jared (Fogle) is; I
that it should not hinder their work or ability to get the bet you they will mention Subway. Take a look at the
job done. Of course, guidelines will need to be set, such McDonald’s menu now—they are offering fruit and

as volume (so they can still hear the telephone), but try to milk Obesity and healthy eating are today’s headlines.
work with rather than against them. I have seen this benefit sway a potential employee to

looking for a new career
and a welcome change to
your life!

Consider joining a fast growing, challenging, employee-owned
consulting firm. Apply at www.decisionstrategies.com

Joining the Decision Strategies’ team gives you an opportunity
to expand on what you can do. We are unique in our rich
academic background and composition of professional
strengths. Our high level of oil & gas industry expertise and
process skill comes through in every engagement and in the
strong working relationships we have with our clients. Decision
Strategies offers competitive pay, excellent 401(k) and
retirement plan, medical and dental benefits, life insurance,
and paid holidays.

k A\
k Decision Strategies

10260 Westheimer | Suite 250 | Houston, Texas 77042 | 713.465.1110

www.decisionstrategies.com
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signing the papers
with one company
versus the other. It
is also no secret that
healthy employees
tend to take less time
off and have fewer
health problems.
This benefit is one
that can add to your
bottom line.

Are some of these ideas
and tips extremely wild?
Of course they are. But

so is the next generation.

Being proactive on
retention today will

The Author:

Justin G. Roy is the chief operating officer of
SullivanKreiss, a national executive search firm that serves
the engineering, environmental consulting engineering,
planning, architecture, and landscape architecture sectors.
He is responsible for the management of recruiting
operations, along with client and project development.
Roy also advises clients on recruitment strategy,
compensation, relocation, outplacement, and other huma
resources issues. He is also the cofounder of Networking
for a Cause, a non-profit organization dedicated to raising
awareness for non-profits and like-minded people. Roy has a BA in international
business with a concentration in Spanish studies from Assumption College in
Worcester, Mass. He was the recipient of the 2004 Crown and Shield Award for his
civic and global service and leadership.
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Strategies to Address the Problem of Exiting
Expertise in the Electric Power Industry

Dennis Ray, Power Systems Engineering Research Center
Bill Snyder, Quanta Technology

Retirements, restructuring, and technology
changes are producing an accelerating exodus
of expertise from the electric power industry.
In this article, the authors review the major
approaches to address that challenge: managing
available resources, outsourcing, automating,
recording, and educating. The approaches

may all be used in a comprehensive strategy to
overcome exiting expertise. Each approach has
different implications for the resources needed
to be successful. The responses to date have not
been sufficiently comprehensive and of adequate
scale to address the looming workforce losses.
The authors contend that the needed leadership
by executives, policymakers, and academia

to comprehensively address the expertise
exodus challenge will be enhanced by a better
understanding of the diverse approaches and
of where effective intervention with sufficient
resources is needed.

The coming mass exodus of expertise in technicians and
engineers in the electric power industry is a well-expected
phenomenon. The loss has been the subject of workshops,
conferences, and symposia. It has been the focus of work
by industry professional societies, the National Academy of
Engineering, and the National Science Foundation. A better
understanding of the scale of workforce needs is being
studied: IEEE’s Power Engineering Society has begun a
detailed study of the workforce environment in the electric
power delivery industry in North America, as has already
occurred in other countries.

Manpower issues are increasingly listed among top
strategic concerns of industry executives. The principal
reason for the expertise exodus is the aging workforce.

Fig. 1. The aging of the utility workforce
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Fig. 1 illustrates the distribution of ages in the utility
workforce now and in 5 and 10 years. The Nuclear Energy
Institute estimated that 73.2% of direct employment in the
nuclear generation sector is between the ages of 43 and 57
and that 28% of those employees will retire within 5 years,
with another 18% leaving for non-retirement reasons. The
prediction by Keith Mueller is that the “tipping point”

in accelerating retirements will come at the end of this
decade. Some utilities report that as much as 40% of their
employees will be eligible for retirement in the next 5
years; however, the average may be more on the order of
20% over the next 5 years and 50% over the next 10 years.
Besides retirements, other reasons for the exodus include
industry restructuring and internal reorganizations.

Actions being taken in response to the rapidly approaching
tipping point are summarized in four approaches:

*  Human resource management—identification
and evaluation of knowledge and skills at risk and
strategies to address the risk.

*  Automating—applying technology to
complete tasks.

*  Recording—putting knowledge into
accessible records.

*  Educating—transferring knowledge to the next
generation of engineers and technicians.

This article was adapted from a paper presented by the authors at the 39th Annual Hawaii International Conference on System Sciences in January 2006. Some
material reprinted with permission from the IEEE Publication HICSS ‘06: Proceedings of the 39th Annual Hawaii International Conference on System Sciences,

2006, Volume 10, 04-07 January 2006. ©2006 IEEE.
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The responses to date do not seem to be sufficiently
comprehensive and of adequate scale to address the looming
workforce losses. Technology deployment does not appear fast
enough. University power programs face significant shortfalls
in resources and faculty. In sum, the needed leadership by
executives, policymakers, and academia to comprehensively
address the expertise exodus will be enhanced by a better
understanding of the diverse responses and of where effective
intervention with resources can occur to make a difference in
addressing the expertise exodus problem.

Human resources management

The human resources issues associated with an aging
workforce require new practices and policies around
recruitment, retention, and other traditional human resources
concerns. For operations management, the challenges can
require daily juggling of resources and priorities based on
workload, emergencies, manpower availability, and many
other variables. These are not new challenges for operations
and engineering organizations; however, the added variables
of shrinking workforce and diminished organizational

experience compound current decisionmaking and
prioritization challenges—and thus increase the probability
of important work being done as a lower priority, to a lower
standard due to lack of time and expertise, or at higher costs.
These are not acceptable options, so risk mitigation is critical.

There are strong parallels to be made between the focus of
the industry today on asset management strategies and the
challenge the industry faces in managing the aging workforce.
Both issues are fundamentally rooted in the need to develop
operating strategies and practices that optimize the available
resources. This could mean scarce financial resources for
system expansion, improvement, and maintenance. It also
could mean scarce human resources (and experience) for
daily work management and task completion.

One asset management philosophy, described by Richard
Brown and Bruce Humphrey, identifies three primary
areas of competency for a robust asset management
structure: management, engineering, and information.
Workforce management must consider people, processes,
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Fig. 2. Outsourced utility functions in 2003
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and technology. To optimize the human capability within
the organization, that capability must be inventoried and
evaluated. In addition, an assessment is needed of the
business processes and technologies supporting those
processes. This comprehensive evaluation offers both the
challenge and opportunity to identify operational strengths
and weaknesses and to prioritize the areas

requiring immediate action. As with asset management,
workforce management requires a comprehensive
understanding of the current condition, the areas of
greatest risk, and the timing of required actions.

Management sKkills

Operations management today faces the challenges of
workforce attrition, aging physical infrastructure, rapidly
changing technology, increasing customer expectations for
reliable service, and continuing cost pressures to maintain
acceptable financial performance of the company. Significant
workforce attrition due to retirements is an additional factor
to be addressed as part of a holistic management approach
to business operations. Such a comprehensive approach
involves the study and consideration of all tools available

to management to meet the company objectives, not solely
the human resources component. The business processes
and technology currently in place combine with the human
element to create a complete business operations and
management system. When addressing a specific change

in one element of the system, it is necessary to consider all
elements of the system. Attrition due to an aging workforce
can be a driver for improving overall operational efficiency
through a comprehensive review of how people, processes,
and technologies are used.

During the 1990s, in their efforts to contain costs and
increase efficiencies, utilities endeavored to “reengineer”
business processes, and replace or install information
technology systems to support the newly designed
processes. The practice of “reengineering” evolved to
“business process management,” and then to “operational
innovation” The concepts underlying these practices have a
place in the overall strategy to manage the aging workforce
challenge. Activities such as codification of information,
knowledge management system creation, business process
redesign, work process automation, and outsourcing are
all elements of a comprehensive strategy. The issue for
management is how to best use these tools and activities.

Outsourcing

Utility companies have used outsourcing as a tool to
supplement the permanent workforce and manage peaks in
workload. Here, outsourcing refers to temporary employees
and contract labor forces. For example, utilities often
supplement construction and maintenance forces with line
construction contract companies. The contractors can be
used as workload dictates, and the company workforce can
be used primarily for critical operations activities. Similarly,
temporary workers have been used to supplement many
operations functions when workload dictates the need.

As a temporary workload management option, outsourcing
has been a normal operating process. But what about
outsourcing work as a permanent operating practice?

Can this be successful? Is it confined to specific functions,
and what are they? How do we determine when and how

to apply outsourcing as a primary tool for workforce
management? These are all questions that should be
answered for outsourcing to be a more permanent solution
to workforce attrition due to aging.

Because retiring employees often have an interest in
continuing their professions, outsourcing sometimes

takes the form of contracting with former employees. This
approach avoids significant loss of institutional knowledge,
but it creates a change in the fundamental business
relationship between company and employee. While this
can be a non-issue, it must be addressed to ensure thorough
understanding of the expectations of both parties.
Complete outsourcing of selected business processes is an
option in addressing exiting expertise. As illustrated in Fig.
2, certain administrative functions are already outsourced
by many utility companies, and because the industry
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spends an estimated $19.1 billion on selling, general, and
administrative functions, there are many vendors who
offer comprehensive outsourcing options. The outsourcing
of engineering and operations activities is more complex,
however, because those activities involve critical tasks
associated with electric system integrity.

Task and skill analysis

As utility companies evaluate their needs, resources,

and capabilities, they ultimately consider the tasks to be
performed within an organization and the skills required
to proficiently execute those tasks. This is fundamental
job-task analysis. Most often the existing paradigm is to
base workforce planning on in-house execution of the
expected or average work load and to manage workload
peaks by exception, either through overtime, temporary
personnel, or contractors. This is a tried and proven
approach, but not necessarily the most effective approach
when considering limited resources and lack of requisite
skills in any given task area. The challenge is to consciously

Three Decades of Productivity,

and actively evaluate specific job requirements to determine
what workforce management philosophy best suits the
needs of the company or offers alternatives that facilitate
achievement of multiple operating objectives.

In the utility industry this may involve determining which
operating tasks contractors can perform and which tasks
company employees must always perform. The determinants
may be issues of safety, security, knowledge, or skills, among
other considerations. In an engineering organization, for
example, this may involve decisions on whether company
employees, contract engineers, or consultants should do
design, planning, or forecasting tasks. The analysis also
forces consideration of what skill level is required of in-house
employees for specific processes and job tasks.

A structured approach to process analysis involves evaluation
of the business process and tasks from several perspectives.
One approach is a formalized job-task evaluation that
includes assessment of what tasks are priorities, what skill

Profitability,
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level is required, and how often a task is performed. Once
these parameters are established, an evaluation can be made
of what would be the most efficient and effective manner

of task completion. Fig. 3 represents a model for evaluating
tasks and options for completion.

Fig. 3. Process evaluation model
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For example, a low-complexity, high-frequency, high-
priority process would be an excellent candidate for

system automation. Consider remittance processing as an
example of a process that meets this description. Every day,
companies handle thousands of customer payments that
require immediate handling to properly reflect the customer’s
payment as well as to optimize revenue collection for the
company. This process was automated years ago in most
utilities and has evolved to electronic payment capabilities

to further accelerate the process. Automated meter reading
is an example of a current generation business process that

is being evaluated against these criteria with decisions being
made on how to best allocate limited resources. In the past, a
primary driver for initiating process change was improving
the efficiency and reducing the cost of operations. With the
aging workforce, the driver for initiating process change is
different, but the manner in which the issues are addressed
can be similar, if not the same.

As with all elements of work management and manpower
planning, there is no one right solution for all operations.
The framework for analysis, however, is useful in forcing
discussion and rigorous consideration of all options
available to management to meet overall business
objectives. At the very least, the evaluation provides inputs
to a business decision process addressing the optimal
utilization of financial resources.

The evaluation of work processes, options for carrying out
those processes, and overall effectiveness of the organization
provides information for a business case analysis. Again,

applying the premise that the objective is optimal resource
utilization, the analysis must consider the question of
effectiveness of resources consumed, or more directly, what
“bang for the buck” is being achieved. Is it more effective
to buy an employee’s services with all the additional costs
of training, benefits, and facilities, or is it more effective to
buy services from a vendor? Or a third option may be to
buy a technology to do the work. All of these issues carry
different weights and priorities in different companies, and
management must determine what best suits their culture,
business model and service delivery objectives.

Automating

One of the process management options to be considered,
as illustrated in Fig. 3, is automation or the application of
technology to complete tasks. A comprehensive evaluation
of technology available to support business processes is

a fundamental element of process design and, in the case
of replacing an aging workforce, technology can be an
important element of a comprehensive strategy. Recent
industry events as well as operating policies mandated by
legislation demand more sophisticated technological tools
and solutions in the industry.

As processes and operations become more dependent
upon automated solutions, the importance of human skills
to use and support the technology increases significantly.

It is not enough to understand the business processes,
rules, standards, procedures, or science associated with

a job function. The employee must also have a working
knowledge of the technologies or applications that are used
to support or perform the job functions. Each technological
innovation requires some new degree of skill by the
employee using or depending on the technology. Even
without an aging workforce issue, the increasing use of
technology for operations and management demand new
skills in the workforce

The aging workforce again may be the catalyst for automation
that, until now; has been considered too expensive, too
complex, or just too new. As the aging workforce “tipping
point” approaches, management should consider what
additional business functions or opportunities exist with

the application of a particular information technology. With
the automated meter reading example, if the intent is simply
to perform the meter reading function as a cost-reduction
initiative, the business case is generally weak; however, the
business case is improved when management considers
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that value of the expanded functionality available through
the technology for load control functions, customer data
gathering, and a number of other activities that could drive
additional business revenue opportunities or reduce other
costs in addition to the labor for reading the meter.

Utilities have over the past decade greatly increased the use
of new technologies in operating processes. Automation
expenditures—about $700 million in 2005—will fall into

two principal areas: real-time automation and controls, and
geospatial and field automation. Expenditure growth rates
are on the order of 20-30% per year. Geographic information
systems, substation automation (SCADA), AMR, mobile
work management, outage management, load control
systems, and CMMS are all widely deployed in the industry.

A common issue, however, is the integration of the
various applications both from an information technology
perspective and a business process perspective. Many
automated systems have been implemented to support a
narrowly defined process that is confined to one function
or organization. The future need to address the exiting
human expertise as well as the need to be operationally
efficient and effective will drive an integrated approach
to technology across all operational functions and
organizations. This requires a high-level technology
roadmap that identifies the overall strategy and direction
for using automation in the organization. Developing

the roadmap is another fundamental element of a
comprehensive business operations plan.

The financial evaluations of new technology applications
also require a slightly different approach compared with
traditional methods. Cost-benefit analyses would show
that the costs of many automated tools are still too high to
justify their adoption. In using automation to replace aging
workers, the analysis must go beyond the immediately
identifiable costs and consider the implications of

not implementing the technology for the future. The
technology business case must quantify and evaluate this
risk factor in order to fully address the issue.

Implementation and operational reliance on technology

or automation presents human resource issues in the

areas of recruitment, retention, and employee skills. As
companies work to recruit and retain new workers, they are
continually competing for technologically savvy workers
who do not think of the electric utility industry as a center

of sophisticated technology applications. How much
more successful can utilities be in recruiting and retaining
workers if the technology used to engineer, operate, and
maintain a power grid is leading-edge, both for the industry
and in development of automated tools in general? It is
safe to assume that the odds of attracting technical talent
will be improved. There is no question that “Generation
Y” workers expect to be involved with technology both

as a tool for their work and as the subject of their work,

so any business that does not have a high component of
technology in their work will be less attractive to the best
and the brightest employees of the future.

Recording

The retention of knowledge held by workers about to retire is
an immediate concern and a challenge for utility companies.
Before a knowledge retention program or activity can

begin, the company must have some sense of what is critical
knowledge and where it is held. The task to understand
these issues is daunting and, in many companies, is without
process or precedence. Some early mover companies have
explored this issue for a number of years and have developed
effective process models for determining what is critical
knowledge and who has it. In most cases, the activity to
address knowledge retention involves a comprehensive
organizational survey activity, coupled with a well-

defined process for recording, cataloging, and storing the
information acquired through interviews and surveys. How
this is done is a function of the culture and practices within
the specific company. In all cases, however, there is a strong
management commitment to provide the time and resources
to make the process successful.

D.W. DeLong presents a four-pronged strategy for dealing
with knowledge retention in an organization (as illustrated
in Fig. 4). This model calls for a multi-dimensional

Fig. 4. Framework for organizational knowledge retention
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approach to knowledge retention that is customized to the
individual company’s needs, capabilities, and culture and
has the long-term commitment of management.

Perhaps most significant in DeLong’s knowledge retention
strategy is the component of knowledge recovery. The
need for knowledge recovery initiatives recognizes that,
regardless of systems and processes and procedures, some
critical institutional knowledge will undoubtedly be lost
with exiting workers. It is imperative that companies
acknowledge this and have an active strategy to deal with
lost knowledge. That strategy may involve hiring retired
workers as consultants or contractors or using expert
consultants to address specific issues. In any case, the
company must be prepared with a strategy and action plan
to mitigate the impact of knowledge loss. Technology can
be a key component of an effective knowledge retention
strategy. Various knowledge management programs and
applications are available “off the shelf” today, as well as
customized solutions. For operating utility companies,
however, the most effective initiatives for knowledge
retention will likely be in areas other than a technology
for knowledge retention and management. The operating
systems used in the business, as well as ongoing mentoring
and training of new workers, will be the primary vehicles
for retention of information for daily operations.

Education

Education is making a critical contribution to addressing
the exiting expertise problem. Industry is enhancing
in-house education capabilities and working with
education organizations to develop new approaches to
life-long learning and to educating the next generation
of technicians and engineers. Universities are altering
their curricula to respond to the new skill and knowledge
requirements of today’s engineering workforce.

Yet major concerns remain about the sustainability of
university power programs. The good news is that the
number of undergraduate and graduate students has probably
bottomed out or even started to grow after reaching a high in
the early 1980s (although the recent growth in the number

of graduate students at US institutions may be offset by
declines in international student applications due to US visa
barriers and preferences by international governments for
their students to get graduate degrees in their home countries
to avoid “brain drain”). The bad news is that the growth in
students is probably insufficient to meet the coming demand.

Worse yet, the university infrastructure for supporting that
growth is weakening. The major US power programs are
not adding new young faculty members at a rate sufficient
to make up for the anticipated loss of retiring faculty

just at the time that major losses will be occurring in the
workforce. The following section addresses the problem of
sustaining university power engineering (PE) programs

Sustaining university power programs

To understand what is required to sustain university power
programs, it is useful to understand the core decision
influences affecting decisions to become a PE student or
faculty member and interactions between faculty and
students. A simple model of the interactions may be useful,
as illustrated in Fig. 5. What this model shows is that
universities, industry, and government can—or indeed
must—contribute to sustaining university power programs.

Fig. 5. Model of university faculty and students: interactions and
decision influences
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Assuming for the moment that the objective is to fill Jobs
in Industry (as shown in Fig. 5) to address the exodus

of expertise, it is necessary that potential PE students
consider PE as a career. Since the decision to enter into a
power program, whether as an undergraduate or graduate
student, has to be made in advance of actually going on
the job market, perhaps by as much as 4 years, student
perceptions of future Job Opportunities are important.
They will consider the number of potential job openings,
the challenge and career progression opportunities, salary,
job security, among other factors. Ross Schifo outlined

a comprehensive “professional core values model” that
describes factors that someone might consider in choosing
PE as a career.
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Potential PE students will also consider the quality and
cost of the education that they will get. Will the tuition be
worth it? Three basic considerations will be the perceived
Program Quality, Curriculum Relevance, and Tuition
Cost. For a potential graduate student, the availability of
Graduate Support will be a prime consideration.

Students taking a Job in Industry will help with the expertise
exodus problem directly. However, sustaining power
programs requires new faculty. Graduate students at the
doctoral level may also consider the possibility of becoming
PE faculty members and enter the pool of Potential PE
Faculty. This pool is also composed of people in industry
with doctorates who want to go back to academia.

A graduate student’s decision to actually pursue a PE
Faculty position will be influenced by a number of
factors. Foremost, there have to be PE faculty positions
available. There are few such positions opening up for
entry by young faculty. The Support of Dean and Faculty
engineering programs has been difficult to obtain in recent
years; they are cutting back on power programs because
of greater research funding opportunities in other fields,
reduced stature of PE as an engineering field due to the
misperception that significant new innovations are not
needed or anticipated, and perceptions about low student
interest in the field.

Even if a position is available, a Potential PE Faculty
member must consider the likelihood of getting tenure.
That likelihood is based on the understanding of the
Support of Dean and Faculty, anticipated opportunities

for Research Support, and Institutional Expectations
regarding teaching load and tenure requirements, among
other considerations. Without Research Support, the young
faculty member will not be able to establish the research
and publishing record necessary for tenure. And that
research support needs to be sufficient to carry graduate
students through their own program: the young faculty
member-graduate student relationship is synergistic,

with each relying on the other for reaching their separate
objectives: tenure and graduation. Faculty need to be able
to attract quality students for the graduate programs, and
the ability to provide Graduate Support is a critical decision
factor for the potential graduate student.

The fundamental interactions among faculty and
undergraduate and graduate students occur either in the

Classroom or on Projects and Theses. It is those interactions
that determine the quality of the education experience. And
the higher the quality of the education experience, the greater
will be the contribution that student will be able to make

in restoring expertise in the industry—and the greater the
likelihood of success of a graduate student as a PE Faculty
member. There is an axiom that says, “What goes around,
comes around.” In this case, a quality education breeds
quality teachers that in turn produces quality education. In
this circle, research provides support of faculty and graduate
students but also enhances the education experience.

What then is the fundamental basis of a sustainable power
program? It is the stature of the program in the eyes of
the Dean, fellow faculty members, industry, and students.
Major drivers of that stature are:

*  Ample R&D funding, particularly of a nature
that gives graduate students support through
their program and produces new knowledge that
both solves industry challenges and advances the
quality of education.

*  Ample attractive positions in industry that
motivate students to take PE courses and enter
into PE graduate programs.

*  High quality and affordable cost of the education.

Producing next PE generation
Using the model given in Fig. 5, it is possible to see where
focus needs to be given to increase the number of PE
graduates to address the exodus of expertise.
Based on the model, a comprehensive strategy to attract
more students to the PE field would:
* Increase the number of Potential PE Students
*  Improve power Program Quality and
Curriculum Relevance.
*  Control Tuition Costs, perhaps providing targeted
tuition assistance when needed to advance diversity.
* Increase Graduate Support.
e Improve Job Opportunities.
*  Improve the quality of interactions among faculty
and students in the Classroom and in Projects
and Theses.

To get more PE Faculty to sustain power programs, the
model suggests such objectives as:
* Increase Research Support.
* Increase support by engineering Deans
and Faculty.
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e Equitable and reasonable Institutional
Expectations, particularly of new faculty.

Importantly, the model reveals that industry, government,
and universities all have a role to play. For each objective,
strategies can be identified for each of the three vested
interests. For instance, more Research Support is needed
from industry and government to support faculty and

to enhance classroom and project learning experiences;
universities also need to look at new models of industry-
government-university interactions to make that support
attractive beyond simply supporting power programs.

To get more PE Students requires that industry make Job
Opportunities more attractive relative to other fields, that
industry and government help support Tuition Cost and
Graduate Support, and that universities ensure that they
are offering the best possible education at an affordable
Tuition Cost.

Thus there exists a need for greater attention to the problem
of sustaining power programs while increasing interest in
PE education. A comprehensive strategy is needed with
collaboration among industry, government, and universities
to develop a plan for educating the next generation of
power engineers. As Schifo noted, such collaboration

needs to articulate a “compelling mission,” but with the
realization that industry, government, and university all
have something to bring to (and take from) the table.

Conclusions

The exodus of technical expertise is accelerating in

the electric power industry. Of the four approaches to
addressing this exodus described in this article, utilities
are probably most frequently relying on short-payback,
low-cost solutions, such as operations management
improvements, outsourcing with previous employees, and
in-house training programs. It is necessary to view the
exodus not as a short-term problem, but as a long-term
opportunity to rebuild the companies around the next
generation of engineers and technicians. Decisions on
investments in people are just as important as the decisions
on investments in the aging infrastructure.

A priority investment in people should be in the current
and potential organization leaders who demonstrate the
skills, capability, and forward thinking to envision and
create an organizational capability for self-renewal through

knowledge retention and transfer. This capability may occur
through direct human interaction and training, various
technological solutions, or most likely a combination that
supports the organization knowledge base.

The urgency for the investments in people is felt in
professional engineering meetings and in the workplace.
But the public discourse among executives and
policymakers does not reveal the same sense of urgency.
This is also seen in the declining level of research funding
of universities even though research is the lifeblood of the
research and education mission of universities.

The exiting workforce, the limited labor pool for
experienced workers, and the diminished pipeline of
newly educated engineers to fill vacant positions challenge
all electric power interests to evaluate new educational
methods and practices, new work processes, new
technology, and new methods for knowledge retention.
At all levels of the issue there is a need for comprehensive
strategies to address attracting and retaining more power
engineering students, to evaluate and integrate new
technologies into daily utility operations, and to develop
innovative operating models that incorporate the best of
people and technology to optimize the effectiveness of
scarce human and financial resources. —Ew
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Business Operations

Commodity Management Specialist
Siemens
Orlando, Florida
Job Id: 13906311

Contract Negotiation Support
Specialist, Offshore Rigs

BP

Houston, TX

Job Id: 14014320

Contracts Compliance
Administrator - International
Noble Energy, Inc.
Houston, Texas
Job Id: 14099312

Contracts Manager, Procurement
and Supply Chain

BP

Rock Springs, WY

Job Id: 14314821

Economic Analyst
Noble Energy, Inc.
Houston, Texas
Job Id: 14099418

Energy Center Commercial
Manager
Granite Services International, Inc.
Sun City, California
Job Id: 14068044

Environmental Professional
Dynegy, Inc.
Minooka, Illinois
Job Id: 12046875

Import Export Compliance
Specialist

Siemens

Orlando, Florida

Job Id: 13906916

Natural Gas Buyer/Trader
Washington Gas Energy Services
Herndon, Virginia
Job Id: 13418860

0il and Gas Exploration Manager
Galp Energia
Lisbon, Portugal
Job Id: 13187457

0il Sands IT Business Analyst -
Infrastructure

Shell

Scotford, AB

Job Id: 14328622

Supervisor - Energy Acquisition -
Scheduling/Settlement

PPL Corporation

Allentown, Pennsylvania

Job Id: 14271287

Vice President Mergers and
Acquisitions

Shell

Job Id: 13910911

Engineering & Design

Associate Electrical Engineer
New York Power Authority
White Plains, New York
Job Id: 14247406

Civil QA Specialist
Canadian Natural Resources Limited
Fort Mcmurray, Fort Mcmurray,
AB, CA
Job Id: 14223665

Combustion Turbine Controls
Engineer

Siemens

Alpharetta, Georgia

Job Id: 14088659

Drilling Engineer
Occidental Petroleum Corp.
Oman
Job Id: 6722979

Drilling Engineers
(Experienced Professionals)
EnCana
Dallas, TX
Job Id: 13469717

Engineer
DNV
Dublin, OH
Job Id: 14304572

Engineer
Siemens
Multiple Locations
Job Id: 13906995

Engineer - Senior Project
Req. No. 2008-4410
Dynegy
Houston, Texas
Job 1d: 14064328

Engineer Drilling
Occidental Petroleum Corp.
Houston, Texas
Job Id: 6722945

Engineer/Reservoir Advisor
Subsurface Consultants &
Associates, LLC
Houston, TX
Job Id: 6641728

Engineering Specialist
Brunel Energy
Houston, Texas
Job Id: 14197540

Execution Engineer
Brunel Energy
Calagary, Alberta, Canada
Job Id: 14315165

Field Commissioning/
Start up Engineer
Siemens
Orlando, Florida
Job Id: 13938741

Gas Turbine Principal Engineer
Siemens
Orlando, Florida
Job Id: 13937991

Mechanical Plant Engineer
Dynegy
Moss Landing, California
Job Id: 14064300

Nuclear Engineer Il - Electrical
Dominion Resources Services, Inc.
Richmond, Virginia
Job Id: 13888621

Nuclear Quality Engineer
Hitachi America
Basking Ridge, NJ
Job Id: 12583912

Nuclear Simulator Software
Engineer
Southern California Edison
San Clemente, California
Job Id: 13834891

Optimization Engineer
Shell
Houston, TX
Job Id: 14328603

Petrophysicist Sr.
Subsurface Consultants & Associ-
ates, LLC
Houston/West, TX
Job Id: 10299819

Predictive Maintenance Engineer
Dynegy
Newburgh, New York
Job Id: 14064303

Principal Engineer / Process
Safety

Siemens

Houston, Texas

Job Id: 13907570

Principal Specialty Engineer
Xcel Energy
Minneapolis, Minnesota
Job Id: 13423133

Reservoir Engineer
Shell
Port Harcourt, Nigeria
Job Id: 14328610

Reservoir Engineer
Occidental Petroleum Corp.
Bakersfield, California
Job Id: 9230434

Reservoir Engineers
(Experienced Professionals)
EnCana
Dallas, TX
Job Id: 13469714

Reservoir Engineers
(several levels)
Noble Energy, Inc.
Houston, Texas
Job Id: 14099687

[ For full job descriptions and to apply for these opportunities, visit www.PennEnergyJOBS.com ]

and search for the specific listing by job listing number, job title, or company name.
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Risk Engineer
Canadian Natural Resources Limited
Fort Memurray, Fort Mcmurray, AB, CA
Job Id: 14223690

Senior Drilling Engineer
Chesapeake Energy
Oklahoma City, OK
Job 1d: 11446364

Senior Facilities/Process Engineer
John M Campbell & Co.
Norman, Oklahoma
Job 1d: 13938019

Senior Petroleum Engineer
Petroleum Development Corporation
Bridgeport, West Virginia
Job 1d: 13903572

Senior Petrophysicist
Shell
Rijswijk, Netherlands
Job Id: 13910929

Sr Staff Reservoir Engineer
El Paso Corporation
Houston, Texas
Job 1d: 14148435

Sr. I&E Engineer
Brunel Energy
Houston, Texas
Job 1d: 14156953

Staff Drilling Engineer
Petro-Hunt LLC
Dallas, Texas
Job Id: 14063073

Staff Drilling Engineers
Chesapeake Energy
Oklahoma City, OK
Job Id: 9700703

Subsea Completions Engineer
Brunel Energy
Houston, Texas
Job Id: 14157332

Subsea Engineer-Open Water
Shell
Houston, TX
Job Id: 14328613

[ For full job descriptions and to apply for these opportunities, visit www.PennEnergyJOBS.com ]
and search for the specific listing by job listing number, job title, or company name.

Subsea Pipeline Flowline
Engineer

BP

Houston, TX

Job Id: 14129091

Substation Engineer IV
City of Lakeland, Florida
Lakeland, Florida
Job Id: 13409369

Thermal Performance Engineer
Analyst
Granite Services International, Inc.
Atlanta, Georgia
Job Id: 14090670

Transmission Line Senior Engineer
GO Jobs, Inc.
Fort Worth, Texas
Job Id: 14092855

Utility Engineer
University of llinois
Urbana, llinois
Job Id: 13408090

Well Integrity Engineer
Bruenl Energy
Houston, Texas
Job Id: 14196777

Field Operations

Construction Lead
Brunel Energy
Calgary, Alberta, Canada
Job Id: 14315119

Drilling Manager - Syria (staff)
SPC International Recruitment
Consultants
Damascus, Syria
Job Id: 13185598

Electrical Technician -

Power Industry
Granite Services International, Inc.
Multiple Locations
Job Id: 13826280

Facilities Engineer
Occidental Petroleum Corp.
Bakersfield, California
Job Id: 9230439

Facilities Engineer -
Mid-Continent Midstream
Services

EnCana

Dallas, TX

Job Id: 14059797

Field Operator
Canadian Natural Resources Limited
Fort Mcmurray, Fort Mcmurray,
AB, CA
Job Id: 14223724

Field Service Engineer
Siemens
Pittsburgh, Pennsylvania
Job Id: 14088602

Field Service Engineer (59836)
Siemens
Braintree, Massachusetts
Job Id: 13941665

Instrumentation Technologist
EnCana
Denver, CO
Job Id: 13198659

International Field Engineers
Geoservices
United Kingdom
Job Id: 14035347

Manager Nuclear Quality
Hitachi America
Basking Ridge, NJ

Manager-Transmission
Compliance Integration
Dominion
Richmond, Virginia
Job Id: 13526729

Mechanical Tooling Technician -
Power Industry
Granite Services International, Inc.
Multiple Locations
Job Id: 13826303

NDE Field Service Technician
Siemens
Pittsburgh, Pennsylvania
Job Id: 13911778

Plant Engineer
Siemens
Pryor, Oklahoma
Job Id: 13529342

Pumper
Chesapeake Energy
Medicine Lodge, KS
Job Id: 14103634

Rig Supervisor
Brunel Energy
N'Djamena, Chad
Job Id: 14156950

Roustabout
Chesapeake Energy
Kingfisher, OK
Job Id: 14103635

Slickline assistant operator
(Geoservices
United Kingdom
Job Id: 14035330

Station Director
STM Associates
Chicago, llinois
Job 1d: 13903467

Utilities Generation Test
Technician
City of Riverside, CA (Apply at;
www.riversideca.gov/human)
Riverside, California
Job Id: 13384510

GeoScience

Exploration Geologists/
Geophysics
Brunel Energy
Houston, Texas
Job Id: 14157335

Exploration Geoscientist —
Prospect Evaluator

Shell

Houston, TX

Job 1d: 13858645

Geologist — Modeling
Shell
Calgary, AB, Canada
Job 1d: 14190669
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Geologist, Core Logging Senior Geoscientist Manager, Engineering and - :
Canadian Natural Resources Limited | Galp Energia Reliability PCPS Reservoir Engineer
Calgary, AB, Calgary, AB, CA Lisbon, Portugal TransAlta (Senior) Reservoir Engineer - Re-

Job Id: 14223714

Job ld: 13187490

Fort McMurray, Alberta, Canada
Job Id: 14104849

search (NL)
Shell
Rijswik, Netherlands

Geophysical Advisor Structural Geologist }
Subsurface Consultants & Associ- BP Reliability Specialist JobId: 13910930
ates, LLC Houston, TX TransAlta
Houston, TX Job Id:; 14314822 Duffield, Alberta, Canada Reservoir Engineer
Job Id: 6641774 Job Id: 14106521 Shell

Health & Safety

Rijswik, Netherlands
Job Id: 14190659

Gegsﬂsg;gce Technician - WTX HES Specialist I\p/,’-g{;eactement
Denver CO Occidental Petroleum Corp. ’ g i _ Reservoir Engineer
. Carlsbad, New Mexico 0il Sands Project Integration RC
Job Id: 13198695 .
Job Id: 7588106 Engineer Casper, Wyoming
Geoscientist ihg"ld — Jobld: 13392944
: ob ld:
Subsurface Consultants & Associ- Pro¢_:ess Safety Consulting
ates, LLC Engineer ) ) Reservoir Engineer
Haouston, TX aemtens . Pr()égct Engineer Goodrich Petroleum Corporation
' ousion, exds Houston, Texas
Job I 6641748 Job Id: 13527808 Houston, TX

Geotechnical Engineer
Brunel Energy
Calgary, Alberta, Canada
Job Id: 14315461

HR Generalist - New Iberia, LA
NATCO
New Iberia, LA
Job Id: 14327404

Project Safety Advisor
Brunel Energy
Calgary, Alberta, Canada
Job Id: 14315118

Safety Manager
Holcim (US), Inc.
Holly Hill, South Carolina

Job Id: 14129092

Project Engineer, Mechanical,
Gas/Hydro

TransAlta

Calgary, Alberta, Canada

Job Id: 14105685

Project Manageer - Utility

Job Id: 13526706

Sales & Marketing

Account Executive - Utilities
ESRI
Minneapolis, Minnesota
Job Id: 13861866

Business Development Manager

Job Id: 10352999 Generator Engineering Metal Systems
orcanic Geoshomi Siemens . Multiple locations
rgsahg:lc eochemist Safety, Health & Environment Sggr:g.ﬁ? 321532 403e1r0\|na Job Id: 14177675
New Orleans LA (SHE) Coordinator '
JobId: 1 40?8975 DNV ] Equipment Sales Specialist
Houston, TX Project Manager Tampa Armature Works, Inc.
) Job Id: 14304566 Dynegy Tampa, Florida
Petroleum Geologist Houston, Texas Job Id: 14202481
thrgs H%;;SLLC Seniqr §afety and Health Jobld: 14064327
Job | d 14063074 Specialist Marketing and Sales Manager
Cramer-Krasselt Project Manager Il John M Campbell & Co.
Phoenix, Arizona NATCO Norman, Oklahoma
PHLLC Senior Geophysicist Job Id: 13264756 Houston, TX Job Id: 13435697
Petro-Hunt LLC Job Id: 14327399
Dallas, Texas

Job Id: 14281608

Performace &

0il & Gas Key Account Manager

Reliability Engineer Project Planner/Scheduler Endress-+Hauser
_ _ . Brunel Energy Houston, Texas
Senior Geologist gssiztégl:me Thermal Performance Job Id: 14157341 Job Id: 14247399
Goodrich Petroleum gSiemens

Houston, Texas
Job 1d: 13408091

Senior Geologist - East Texas
Chesapeake Energy

Orlando, Florida
Job Id: 13423146

Long Term Optimization

Oklahoma City, OK En%i;eer APS
Job1d: 9700730 Whing, N

Job Id: 14032751

Sr. Project/Applications Engineer
FMC Corporation
Philadelphia, Pennsylvania
Job Id: 13214895

Regional Sales Manager North
Central US

Hitachi America

Basking Ridge, NJ

Job Id: 11990588

[ For full job descriptions and to apply for these opportunities, visit www.PennEnergyJOBS.com ]
and search for the specific listing by job listing number, job title, or company name.
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Sales Engineer - Refinery & VP of Business Development

Petrochemical Shell Ad Index Sales Index
Company Confidential Houston, TX .

Netherands Job Id: 14328602 Advertiser Page # EE—
Job Id: 14120991 If you are interested in
ABIOMBK v 5 advertising in the
: . Training & Education PennEnergyJOBS

Sales Engineer - Refinery & —

Petrochemical Sr Training Coordinator - Alberta Employment Imm\gratlom """"""""" BC EnergyWorkforce,
TriStar Global Energy Solutions International Decision Stratedies Inc 10 please contact
Germany Noble Energy, Inc. GBS INC o oovvvvrvrsssssienn
Job ld: 14121040 Slggs‘é?q’ Iggajgﬁ DEVON ENEIGY ... 1 Stephanie Brown

Account Executive;

Sales Manager- MAPSearch EIPaSO COMD..ovvvveceeeeecee s IFC Recruitment Advertising
PennWell Corporation 918.832.9228
Houston, Texas ) N
Job Id: 14198200 Fluor Corporation..............cooovvevvvviin, 13 sbrown@pennwell.com

Newfield Exploration CO.....ovovvvviviiiivininn, 9

Sr. Business Development Brent Eklund

Coordinator Clark Reliance CO oo IBC Account Executive;
Epic Energy Resources Recruitment Advertising
Job Id: 14086281 Pride |meyfnaﬂona|Y NG, 7 720-535-1264

beklund@pennwell.com
SAMSON L., 15 _—

[

For full job descriptions and to apply for these opportunities, visit www.PennEnergy]OBS.com
and search for the specific listing by job listing number, job title, or company name.

]

Join our growing family!

Email your resume to hr@clark-reliance.com

[

ST

Delivering Excellence

Clark-Reliancer

Clark-Reliance Corporation is a global leader in filtration and level
instrumentation who is dedicated to supplying the largest product line

People for all types of level measurement, control and process filtration to the
Products oil & gas, petrochemical, waste water, and power industrial markets.
Clark-Reliance Corporation, 16633 Foltz Industrial Parkway, Strongsville, Ohio 44149,
Performance Phone: (440) 572-1500 Fax: (440) 238-9218 Email: hr@clark-reliance.com
EnergyWorkforce www.PennEnergyJOBS.com 25
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Work Hard. Play Hard.

Alberta, Canada is a global energy leader, using its world-class knowledge,
expertise and leadership to develop the vast energy resources of the
province and to market these to the world. Alberta’s vibrant economy offers
thousands of job opportunities and plenty of excitement for your days off.

Call 1-780-427-6419 and quote PennEnergy Almrq

AlbertaCanada.com/work Canada I+l

OIL&GAS

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


http://www.qmags.com/clickthrough.asp?url=www.AlbertaCanada.com/work&id=13254&adid=PPEJ_Supp COVER 4A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13254&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13254&adid=logo

	Untitled

	Zoom In: 
	Contents: 
	Zoom Out: 
	For navigation instructions please click here: 
	Search Issue: 
	Next Page: 
	http://www: 
	qmags: 
	com/clickthrough: 
	asp?url=www: 
	ogjonline: 
	com&id=13254&adid=logo: 

	qmags: 
	com&id=13254&adid=logo: 





	Previous Page: 
	Front Cover: 
	Page 44: 
	Page 12: 
	Page 14: 
	Page 33: 
	Page 64: 
	Page 65: 
	Page 66: 
	Page 69: 
	Page 71: 
	Page 72: 
	Page 52: 
	Page 5: 
	Page 16: 
	Page 22: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 
	Page 43: 
	Page 18: 
	Page 31: 
	Page 34: 
	Page 58: 
	PEJ_Supp 12: 
	PEJ_Supp 22: 
	PEJ_Supp 25: 
	PEJ_Supp 4: 
	PEJ_Supp 8: 
	p1: 
	POP-UP: 
	PEJ_Supp 3: 
	PEJ_Supp 2: 


