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The power and brains for
transport and storage

Answers for energy.

Transportation and storage of crude oil and natural gas involves operating

and maintaining vast infrastructures. 

From compression and pumping, power generation and distribution to

water management, automation and control, industrial IT and life-cycle

services, Siemens’ midstream solutions are fully integrated to ensure 

ultimate supply and demand management. 

www.siemens.com/oil-gas
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C O V E R

Equipment innovation and building programs continue to supply 
new tools and drilling rigs to the industry. The special report begins 
on p. 41, describing the fi rst of four new jack ups under construc-
tion for Maersk Contractors. Researchers consider alternate materi-
als to source drilling consumables, such as aluminum pipe and 
tubulars, in an article beginning on p. 46. On the cover, Pioneer 
Natural Resources Co. drills the Hansen No.1A-L1 well in August 
2007 with Rowan Drilling Co. Inc.’s Rig 68 on Alaska’s Kenai 
Peninsula. The well reached TD at 22,650 ft, with a 5,800-ft 
lateral section. Pioneer tested oil in one new zone in this Cosmo-
politan unit well in the Cook Inlet. Photo by David Hart, Pioneer 
Natural Resources.
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A significant new way

to enhance operations

InnerArmor™is a major

advance: a patented new way to put hard,

smooth, chemically-inert coatings on the

inside of virtually everything—from small

parts to industrial pipe.

Reducing costs, improving performance

in a spectrum of industries...

From oil and gas to pulp and

paper. From food processing

to chemical processing... 

Wherever there’s internal corrosion, erosion

or wear, InnerArmor can help: Cutting costs,

extending service life, reducing problems. It

provides unprecedented sliding-wear properties.

And wherever fouling and

friction are slowing the flow

through pipelines and systems,

InnerArmor can improve throughput and

enhance performance, often significantly.

Remarkable new technology

InnerArmor coatings have no

porosity, no pinholes. So they

create a very smooth, virtually impenetrable

barrier against corrosion, erosion and wear.

InnerArmor coatings can be created from

a wide range of materials, titanium

nitride to diamond-like carbon.

Plus, different materials may

be layered to create unique coating

characteristics for your specific applications. 

Multiple solutions for multiple needs... 

There’s never been anything like InnerArmor.

Might it solve some of your problems?

To learn more about what this advanced

technology could do for you, just go to the

website. Or call: (925) 924-1020, ext.132. 
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Breakthrough coating technology brings huge benefits to many industries

InnerArmor: The world’s most advanced
coatings for internal surfaces
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 © 2008 Halliburton. All rights reserved.

SECURITY DBS DRILL BITS

HALLIBURTON

The results are in. With their enhanced hydraulic performance and drilling 

fl uid effi  ciency, the Security DBS QuadPack® Plus roller cone bits reliably 

deliver higher ROP, extended bit life and more effi  cient cuttings removal.

Th e secret to their success? Engineered hydraulics—not the standard 

“point-the-nozzle” method. With Security DBS Drill Bits, you’re not buying 

a bit; you’re taking delivery of a solution. A solution that combines superior 

bits with industry-leading experts who not only know your fi eld, but also 

continually model and measure your bit’s progress—thereby optimizing 

performance every inch of the way. 

Get a solution—not just a tool. To learn more, go to 

www.halliburton.com/quadpackplus.

Unleash the energy.™

QuadPack® Plus Engineered Hydraulics Bits from Security DBS.

Bit Cleaning with Enhanced Flow—Higher ROP

New Forging Design—Engineered Lifting Surfaces

Directed Nozzles

Controlled Upward Flow—Effective Cuttings Removal
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G e n e r a l  I n t e r e s t  —  Quick Takes

Ecuador hails ‘integration’ with Venezuela
Ecuadorian President Rafael Correa, while accepting drilling 

services offered by Venezuela at a discounted rate, has hailed his 

country’s oil and gas “integration” with its South American neigh-

bor.

State-owned Petroecuador will use two Venezuelan rigs, one of 

which is drilling the Guanto Dureno well in the province of Lago 

Agrio. The other is to arrive next month.

Petroecuador and Petroleos de Venezuela SA also will establish a 

joint company for development of Sacha oil fi eld and in June will 

begin construction of a 300,000-b/d refi nery in the province of 

Manabi.

The Ecuadorian leader cited the support of Venezuelan Presi-

dent Hugo Chavez in offering the two oil rigs and accompanying 

technicians at a discounted rate, covering all expenses for mainte-

nance, operations, and administration.

Correa said the rig’s rental came to $8,000/day, compared with 

what he called the international market rate of $30,000/day. He 

also pledged that Petroecuador’s crude oil production would even-

tually increase to 190,000 b/d from 173,000 b/d.

Taxes, mature fi elds vex Russia’s oil industry
High taxes are threatening the future development of Russia’s 

oil and gas industry as production growth stagnates from mature 

fi elds, speakers warned last month at International Petroleum Week 

in London.

“There is no clarity until the new government comes into 

power,” said Tony Considine, TNK-BP downstream executive vice-

president.

Russia’s prospective fi elds in Siberia and offshore in the Arctic 

require huge investments and pose major development and fi nan-

cial risks.

Favorable tax rules make it attractive for companies to invest 

in refi ning rather than export the oil. Russia also has encouraged 

the creation of petroleum products because it adds value to oil. 

About 100 mini refi neries have sprung up, but future growth is 

being jeopardized by a shortage of skilled personnel and a lack of 

fi nancial investment, Considine said. “We are cautiously optimistic; 

we can be competitive with European refi neries if oil prices are at 

$60/bbl.”

Refi ners are under great pressure to change the specifi cation of 

petroleum products in Russia, with different requirements set for 

2009, 2010, and 2013, Considine said, criticizing the timetable as 

“aggressive.”

Mark Gyetvay, chief fi nancial offi cer of Russian gas independent 

Novatek, told OGJ it does not expect the forthcoming government 

to severely increase mineral extraction taxes, as large investments 

are required for projects. None of the presidential candidates, who 

will fi nish their campaigns in March, has indicated that he would 

change the investment climate to benefi t independents, which are 

expected to be important players in supplying oil and gas to the 

market in the midterm.

“Gazprom’s supply will be relatively fl at because a lot of these 

projects won’t start until 2013, and they are capital intensive proj-

ects, so the growth in Russia will be driven by the independents,” 

he added.

Novatek represents 29% of non-Gazprom production, a volume 

expected to rise to 40% within the next 5 years. Novatek enjoys 

higher-than-average gas prices on the domestic market because it 

does not have to sell gas at fi xed prices as Gazprom does.

Gyetvay said Gazprom has purchased gas from Central Asia to 

supply its customers, but these countries also are pursuing strate-

gies to export gas to Asia and bypass Russia, leaving the market 

unclear about the level of Central Asian gas available.

NOCs, IOCs need to fi nd new partnership models
National oil companies are delivering higher levels of growth 

in market capitalization compared with international oil compa-

nies, and new models of collaboration are necessary to deliver se-

cure and sustainable energy supplies to the global market, speak-

ers told delegates last month at International Petroleum Week in 

London.

In 2007 NOCs held 65% of the world’s reserves, offering lim-

ited equity access, according to Robin West, chairman of consul-

tancy PFC Energy. Full IOC access to reserves was 7%. “It’s their 

oil,” West said, “and this is the new reality.”

By 2030, global energy demand is expected to increase by 40% 

compared with 2008—driven mainly by economic growth and 

population increases in developing countries, according to Exxon-

Mobil Corp. fi gures. The growth of the transportation sector will 

account for the rise over the next 2 decades, with oil remaining a 

crucial part of the energy mix.

Because of high oil prices, producing countries are awash with 

cash and are confi dent about developing energy projects without 

the assistance of IOCs. However, they are seeking technology trans-

fers, skills training, infrastructure support, and economic develop-

ment.

Tighter fi scal regimes are making it more diffi cult for IOCs to 

propose economically attractive projects. West called on IOCs to 

fi nd ways to align themselves with building the gross national 

products of their host governments in accessing new resources. He 

told OGJ that BP PLC has found ways to develop the infrastructure 

in Azerbaijan to help grow its economy. ✦
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You need more efficient drilling and production techniques

to increase recovery rates and enhance productivity.

Weatherford has spent years building a product and service

portfolio committed to improving your drilling and

production efficiency. Whether used discretely or combined

into complete integrated systems, our full range of

technologies and services will help you get the most out of

every well and every formation. To find out how we can help

you build more value into your well, visit weatherford.com.

better recovery.Build
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Build....

Drilling Directional Drilling Drilling Tools Controlled Pressure Drilling®

Cementation Expandable Solids Mechanized Rig Systems Drilling with

Casing Wellheads Evaluation Open-hole Wireline Cased-hole Wireline Core

and Reservoir Evaluation Services Geoscience Completion Sand Control

Cased-hole Completion Specialty Chemicals Intelligent Completion

Production Fracturing Technologies Artificial Lift Systems Production

Optimization Systems Pipeline & Specialty Services Intervention Casing

Exits Fishing Thru-tubing Decommissioning

© 2008 Weatherford International Ltd. All rights reserved. Incorporates proprietary and patented Weatherford technology.
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BAKER HUGHES INTERNATIONAL RIG COUNT: TOTAL WORLD / TOTAL ONSHORE / TOTAL OFFSHORE

3,300

3,000

2,700

2,400

2,100

1,800

1,500

1,200

900

600

300

603 647

3,296

2,944

353

Aug. 07July 07Feb. 07 Mar. 07 Nov. 07 Dec. 07 Jan. 08Apr. 07 May 07 June 07Jan. 07 Sept. 07 Oct. 07

Note: End of week average count

BAKER HUGHES RIG COUNT: US / CANADA

Note: Monthly average count

2/22/08

12/21/0712/7/07

2/8/082/23/07 12/14/07 1/25/0812/28/07 1/11/08

2/1/08 2/15/081/4/08 1/18/082/2/0711/19/061/5/07

2/9/07

12/8/06

12/15/06 1/26/0712/29/06 1/12/07

12/22/06 2/16/07

1,754
1,800

1,400

1,771

8 Oil & Gas Journal / Mar. 3, 2008

US INDUSTRY SCOREBOARD — 3/3

4 wk. 4 wk. avg. Change, YTD YTD avg. Change,
Latest week 2/15 average year ago1 % average1 year ago1 %

Demand, 1,000 b/d

Motor gasoline 9,000 8,958 0.5 9,055 8,958 1.1
Distillate 4,349 4,434 –1.9 4,312 4,434 –2.8
Jet fuel 1,570 1,626 –3.4 1,559 1,626 –4.1
Residual 673 849 –20.7 731 848 –13.8
Other products 5,084 5,048 0.7 5,087 5,049 0.7
TOTAL DEMAND 20,676 20,915 –1.1 20,744 20,915 –0.8

Supply, 1,000 b/d

Crude production 5,022 5,172 –2.9 5,028 5,172 –2.8
NGL production2 2,609 2,235 16.7 2,451 2,235 9.6
Crude imports 10,102 9,621 5.0 10,109 9,650 4.8
Product imports 3,621 3,275 10.6 3,475 3,283 5.9
Other supply3 852 1,007 –15.4 1,039 1,046 –0.7
TOTAL SUPPLY 22,206 21,310 4.2 22,102 21,386 3.3

Refining, 1,000 b/d

Crude runs to stills 14,834 14,560 1.9 14,834 14,712 0.8
Input to crude stills 15,015 15,293 –1.8 15,015 15,087 –0.5
% utilization 86.1 87.8 — 86.1 86.4 —

Latest Previous Same week Change,
Latest week 2/15  week week1 Change year ago1 Change %

Stocks, 1,000 bbl

Crude oil 305,274 301,070 4,204 327,583 –22,309 –6.8
Motor gasoline 230,264 229,236 1,028 222,115 8,149 3.7
Distillate 122,527 126,973 –4,446 128,290 –5,763 –4.5
Jet fuel-kerosine 39,803 41,093 –1,290 39,133 670 1.7
Residual 36,915 36,893 22 38,666 –1,751 –4.5

Stock cover (days)
4 Change, % Change, %

Crude 21.0 20.6 1.9 22.3 –5.8
Motor gasoline 25.6 25.6 –– 24.4 4.9
Distillate 28.2 30.0 –6.0 27.5 2.5
Propane 20.5 21.7 –5.5 18.6 10.2

Futures prices
5 2/22 Change Change %

Light sweet crude, $/bbl 99.45 94.12 5.33 58.51 40.84 69.7
Natural gas, $/MMbtu 9.00 8.56 0.44 7.33 12.67 22.8

1Based on revised figures. 2Includes adjustments for fuel ethanol and motor gasoline blending components. 3Includes other hydro-
carbons and alcohol, refinery processing gain, and unaccounted for crude oil. 4Stocks divided by average daily product supplied 
for the prior 4 weeks. 5Weekly average of daily closing futures prices. 

Sources: Energy Information Administration, Wall Street Journal
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E x p l o r a t i o n  &  D e v e l o p m e n t  —  Quick Takes

Tullow gauges light oil discovery off Ghana
Tullow Oil PLC said it gauged light, 29º gravity oil in the Gulf of 

Guinea off Ghana in an exploratory well that opens a new play.

The Odum-1 discovery on the West Cape Three Points License 

is a stratigraphic trap in a Campanian age fan system and opens 

a second new play fairway in the Tano basin, the company said. 

The company has identifi ed further prospectivity in the Campanian 

play on the West Cape Three Points and Deepwater Tano licenses.

Odum-1, drilled to 3,387 m in 955 m of water 13 km from 

Jubilee fi eld, encountered 22 m of net pay in a 60-m gross oil col-

umn. It is suspended as a future development well.

The Songa Saturn drillship will move to drill Mahogany-2, the 

next appraisal well in Jubilee fi eld.

“While appraisal of the upside of Jubilee is ongoing, the fi eld 

partnership is also working on plans for a phased development 

of the fi eld. The Eirik Raude fi fth-generation semisubmersible has 

been contracted for a minimum of 3 years and is a critical element 

in our plan to target fi rst oil in 2010,” Tullow said.

Meanwhile, Tullow plans to redrill its Ngassa-1 high-angle well 

on Block 2 in Uganda from an alternative location. TD is 1,635 m.

The well cut 6 m of net gas bearing sands, and thick claystone 

seals provided good encouragement about underlying oil prospec-

tivity. However, the primary and secondary oil objectives weren’t 

reached due to persistent borehole instability.

Mariner starts gas fi eld in Atwater Valley
Mariner Energy Inc., Houston, started gas production Feb. 15 

from two-well Bass Lite fi eld in the deepwater Gulf of Mexico.

The wells, in 6,750 ft of water on Atwater Valley Block 425, 

represent one of the gulf’s deepest deepwater developments. Initial 

production of 60 MMcfd of biogenic gas fl ows via a 56-mile sub-

sea tieback to the Devil’s Tower spar on Mississippi Canyon Block 

773.

Mariner, operator with 42.2% working interest, discovered 

the fi eld in 2000 and estimated it will attain peak output of 125 

MMcfd later in 2008. The initial rate is limited by the production 

system designed to achieve early production pending further top-

side upgrades. Eni SPA of Italy owns the other interest.

Mariner said Bass Lite “employs the second longest fl owline for 

a subsea tieback and the longest umbilical utilizing fi ber optics for 

primary control ever deployed in the Gulf of Mexico. Additionally, 

the steel catenary riser used to tie in to the Devil’s Tower produc-

tion facility appears to be the fi rst designed and approved in accor-

dance with the new MMS storm criteria for the Gulf of Mexico.”

Continental touts Michigan TBR program
Continental Resources Inc., Enid, Okla., plans to drill fi ve more 

wells in the second and third quarters in an Ordovician Trenton-

Black River oil and gas play in Hillsdale County, Mich.

Continental said its McArthur 1-36 discovery well is fl owing 

260 b/d of oil and has been assigned gross proved reserves of 

824,000 boe. A second well, Anspaugh 1-1, encountered similar 

type pay and is fl ow-testing 200 b/d.

A third well, Wessel 1-6, is fl ow-testing at rates as high as 100 

bbl/hr during clean-up.

Continental has participated in two nonoperated TBR wells. 

Young 10-34 had encouraging shows and is awaiting completion, 

and Clark 1-36 is on test at low rates.

The company owns 29,200 net acres in the TBR play and has 

shot, processed, and interpreted 11 sq miles of 3D seismic. It plans 

to shoot 20 sq miles more in March and more later in 2008.

UK offers 2,297 blocks in licensing round
The UK government has launched its 25th licensing round 

where operators can bid for acreage in the North Sea. About 2,297 

blocks will be available, and 72 blocks, originally classifi ed as fal-

low, have been relinquished in time to be offered in this licensing 

round.

Alongside the traditional licenses, operators can apply for fron-

tier licenses to develop diffi cult areas and promote licenses aimed 

at smaller companies to work up prospects.

Offshore trade association Oil & Gas UK welcomed the an-

nouncement, saying companies would ensure long-term develop-

ment of the mature basin.

Malcolm Webb, Oil & Gas UK’s chief executive, said, “Nearly 

a third of all exploration and appraisal drilling over the last year 

was on acreage that had passed through the ‘fallow’ and ‘promote’ 

initiatives, which highlights the benefi ts to be gained from gov-

ernment working closely with industry in encouraging maximum 

recovery of the UK’s oil and gas reserves.”

The deadline for applications is May 19. ✦

Aramco lets contract for Tarzan-class rig
Saudi Aramco has let a 3-year drilling contract to Rowan Cos. 

Inc. for offshore work starting in the second quarter.

Bob Keller, a Tarzan-class jack up rig, is now en route to the 

Middle East. Rowan expects total revenues of $201 million from 

the contract, which has an option to be extended another year.

The contract expands Rowan’s presence in the Middle East to 

nine jack ups, Chairman and Chief Executive Offi cer Danny Mc-

Nease said. “Our Tarzan-class rigs, in particular, have demonstrated 

drilling capabilities that are well-suited to this environment, and all 

three of these rigs will soon be working offshore Saudi Arabia.”

Africa Oil to use new rig for Puntland wells
Africa Oil Corp., Vancouver, BC, will use a new rig under con-

tract from Energi Tata Persada Pte. Ltd. (ETP), Singapore, for its 

drilling program in the Puntland area of Somalia (OGJ, Sept. 3, 

2007, p. 34).

ETP Rig. No. 3, under construction in the Shengli fabrication 

D r i l l i n g  &  P r o d u c t i o n  —  Quick Takes
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yard in Dongying, China, is scheduled for delivery in mid-May. It’s 

a 1,500-hp top-drive unit with three 1,600-hp pumps.

Africa Oil’s day-rate contract covers two wells with a two-well 

option. Under a farmout from Range Resources Ltd., Perth, it will 

earn an 80% participating interest by drilling two wells each in the 

Puntland area’s Nogal and Dharoor basins (OGJ, Mar. 26, 2007, p. 

33).

It plans to spud the fi rst Somali well in July.

ETP, a wholly owned subsidiary of Catur Khita Persada of Indo-

nesia, owns four land rigs.

Neptune Marine to buy, reactivate semi
Neptune Marine Oil & Gas Ltd., Nicosia, has agreed to buy the 

Atlantic Venture semisubmersible drilling rig, former Sedco 708, 

and plans to reactivate it.

It signed a memorandum of agreement with Cypriot-based Ze-

lie Industrial Ltd. to buy the rig, which was built in 1977, for $67 

million. Transocean Inc. removed the Sedco 708 from its fl eet in 

2003.

Neptune Marine, a subsidiary of Jasper Investments Ltd., plans 

to refurbish the unit for work as a dynamically positioned semi 

able to drill to 25,000 ft in 5,000 ft of water.

The 345 ft by 245 ft vessel will have maximum displacement of 

16,519 tonnes, displacement lightship of 9,307 tonnes, and vari-

able load of 4,500 tonnes.

The agreement calls for Neptune Marine to take delivery of the 

semi in Cape Town, South Africa, by Apr. 7.

Previously, Neptune Marine acquired for upgrade two drill-

ships, the Neptune Discoverer and Neptune Explorer (OGJ, May 

8, 2006, p. 43).

US drilling activity dips
US drilling activity dipped lower during the week ending Feb. 

22 with 1,771 rotary rigs working, 2 less than a week prior but up 

from 1,754 during the same period a year ago, said Baker Hughes 

Inc.

Land activity accounted for the loss, down 3 rigs to 1,694 units 

drilling. Inland water activity increased by 1 rig to 22 making hole. 

Offshore was unchanged at 55 rigs drilling, including 54 in the 

Gulf of Mexico.

In spite of the low net loss nationwide, Texas’ weekly rig count 

fell by 9 to 866 drilling. Colorado was down 6 to 112. New Mexico 

declined by 2 rigs to 65. However, that was partly offset in Okla-

homa where the rig count increased by 6 units to 201. Alaska was 

up 2 to 11, while Wyoming and California gained 1 rig each to 

respective counts of 74 and 33. Louisiana was unchanged with 144 

rigs working. ✦

P r o c e s s i n g  —  Quick Takes

Abu Dhabi to build 417,000 b/d refi nery at Ruwais
Abu Dhabi will build a 417,000 b/d refi nery, further boosting 

the emirate’s existing 485,000 b/d refi ning capacity, reported the 

Emirates News Agency.

Quoting Jasem Ali Sayegh, general manager of Abu Dhabi Oil 

Refi ning Co. (Takreer), the agency said the facility will be com-

pleted by 2013. Sayegh was speaking at the Middle East Refi ning 

Conference in Abu Dhabi.

While still in the design phase, the new refi nery will be built in 

Ruwais about 240 km from Abu Dhabi City, Sayegh was reported as 

saying. Abu Dhabi has two existing refi neries: one at Ruwais with 

400,000 b/d of refi ning capacity and a second at Um Al Nar with 

85,000 b/d capacity.

An interrefi nery pipeline will be built between the two Ruwais 

facilities, Sayegh said, “to eliminate the need for shipments as well 

as to connect Ruwais and Abu Dhabi.”

Abu Dhabi’s refi ning capabilities are run by Takreer, which took 

the responsibility of refi ning operations from Abu Dhabi National 

Oil Co.

Motor Oil (Hellas) expands Corinth refi nery
Motor Oil (Hellas) Corinth SA, Maroussi, Greece, is expanding 

its 110,000 b/d refi nery in Corinth about 70 km from Athens.

The company let contract to Technip for engineering, procure-

ment, and construction management of a 60,000 b/d crude oil 

distillation unit to be operational early in 2010. It estimates the 

investment at €180 million.

The expansion follows an upgrade centered on the addition of 

a 37,000-b/d mild hydrocracker brought on stream in November 

2005.

In that project Motor Oil also added a 32,000-b/d gas oil des-

ulfurization unit and a 65,000-cu m/hr hydrogen production 

unit. ✦

T r a n s p o r t a t i o n  —  Quick Takes

Excelerate commissioning LNG port off Boston
Excelerate Energy LLC has begun commissioning its Northeast 

Gateway deepwater port in Massachusetts Bay.

The work, which includes testing of port equipment and sys-

tems, began after the Excelerate regasifi cation vessel arrived on 

site.

The port employs Excelerate’s Energy Bridge system for revapor-

izing LNG offshore and injecting it into a marine pipeline through 

a submerged turret loading buoy. The company is using the system 

at its Gulf Gateway deepwater port off Louisiana.

Northeast Gate, 18 miles east of Boston, will be able to handle 

peak deliveries of 800 MMcfd of gas through two turret buoys and 

under normal operations will deliver about 500 MMcfd (OGJ, June 

4, 2007, Newsletter).
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StatoilHydro ships fi rst LNG cargo to US
StatoilHydro AS has delivered its fi rst cargo of LNG from the 

Hammerfest liquefaction plant in Norway to Cove Point in the US.

The cargo arrived on Feb. 21 and marked the fi rst export of 

European LNG to the US.

Cove Point is undergoing an expansion program and Statoil-

Hydro has secured all of the new capacity. It will acquire 10 billion 

cu m/year of gas capacity from 2009.

Snohvit gas fi eld is in the Norwegian Barents Sea. StatoilHydro 

will market a total of 4 billion cu m/year of gas at the fi eld’s full 

capacity.

Rune Bjørnson, StatoilHydro’s executive vice president for the 

natural gas business area, said that he was confi dent that trading of 

LNG would become as fl exible as oil–globalizing the market.

Snohvit fi eld licencees are StatoilHydro (operator) 33.5%, Pe-

toro 30%, Total E&P Norway 18.4%, Gaz de France 12%, Hess 

3.3%, and RWE Dea Norway 2.8%.

PTT lets contract for Thailand’s fi rst LNG terminal
PTT PLC has awarded a $600 million contract to South Korea’s 

GS Engineering & Construction Corp. to build Thailand’s fi rst LNG 

receiving terminal on the eastern coast.

Construction of the 5 million tonnes/year facility in Rayong, 

about 200 km southeast of Bangkok, is due to start shortly for 

completion in mid-2011, PTT said.

PTT, through subsidiary PTT LNG Co., plans to double the ter-

minal’s capacity to 10 million tpy in a later stage as it ramps up 

LNG purchases from several sources to meet the country’s rising 

gas demand.

PTT recently signed an agreement to import 1 million tpy of 

LNG from Qatargas Operating Co. for 10 years starting in early 

2011 with an option to increase the volume to 2 million tpy (OGJ, 

Feb 11, 2008, Newsletter).

PTT also has been in talks with other LNG suppliers in Indone-

sia, Australia, and the Middle East, as price disputes have bogged 

down the fi nalization of the 20-year supply of 3 million tpy from 

Iran’s Pars LNG project.

US LNG imports in 2007 surpass 2006, review says
The US, listed as the world’s fourth-largest LNG importer in 

2007, received much more LNG last year than it did in 2006 and 

paid less for it, reported Pan EurAsian Enterprises Inc. in its yearend 

review of US LNG imports.

US LNG imports were 770.8 bcf, not including 26.3 bcf import-

ed into Puerto Rico, vs. 583.5 bcf in 2006, and the year weight-

ed average cost in 2007 was $6.66/MMbtu vs. $6.82/MMbtu in 

2006.

This 15% increase was achieved because of an import surge 

during March-September 2007, which offset the falloff of activity 

during the fourth quarter of 2007 when LNG imports were 79.3 

bcf vs. 134.7 bcf the same quarter in 2006, Pan EurAsian said.

BG remained the largest importer of LNG into the US at the 

Trunkline LNG terminal at Lake Charles, La., with a 54.7% market 

share in 2007. BG controls 100% of the capacity and throughput 

rights at Lake Charles, but does not own the terminal. Suez Energy 

NA was the second-largest importer, with 23.8% of the imports at 

its Everett terminal in Boston.

Pan EurAsian reported that overall average capacity utilization of 

the US LNG import terminals in 2007 was about 39.7%, accord-

ing to the North American Terminal Survey (NATS) regasifi cation 

data. However, the daily rate for capacity utilization varies widely 

around that number.

Overall LNG imports in countries of the Atlantic Basin (except 

Italy and Portugal, which are not covered) were up 15% over 2006. 

The US imported 17.1% of the Atlantic Basin volume (OGJ Online, 

Feb. 11, 2008). Spain remains the largest LNG importer in the At-

lantic Basin with 44.5% of all the imports.

Trinidad and Tobago, with 58.5% of market share, remain the 

largest single country of origin for US LNG imports. Egypt and 

Nigeria were close seconds. However Trinidad and Tobago was the 

most costly source of supply. The least costly LNG came from Equa-

torial Guinea, a new entrant into the LNG supply picture in 2007.

A major component of the LNG business in 2007 was the more 

aggressive use of gas storage, and NATS calculates that storage 

played a major role in the surge of imports at Lake Charles during 

March-September.

The outlook for 2008 LNG imports is not thought to be as ro-

bust as it was in 2007, according to Pan EurAsian. The price profi les 

are not as supportive now as last year at this time, it said. Japan’s 

need for LNG supplies to displace nuclear electricity generation 

capacity this year may keep LNG global prices far enough above 

US market prices to reduce the summer and storage replenishment 

surge that will occur.

TransCanada plans direct oil line to Gulf Coast
TransCanada Corp. said it is considering building an oil pipeline 

directly to the US Gulf Coast from Alberta’s oil sands, press reports 

said Feb. 21.

An alternative would be to connect Alberta oil sands with Gulf 

Coast refi neries by converting underused natural gas pipelines for 

part of the route, Chief Executive Offi cer Hal Kvisle was reported 

as saying.

Nearly half of total US refi ning capacity is on the Gulf Coast, 

but the lack of pipeline connections from Canada results in most 

Canadian oil sands exports’ being sent to the US Midwest.

TransCanada and ConocoPhillips, in a 50-50 joint venture, al-

ready are planning the 590,000 b/d Keystone oil pipeline to the 

US Midwest from Alberta, and plan to extend Keystone to the Gulf 

Coast refi ning hub. The $5.2 billion Keystone line is expected to 

come into service in late 2009. TransCanada will convert existing 

gas pipelines in Canada to oil shipping for much of Keystone’s 

Canadian section.

“But if the demand for transportation materializes more quick-

ly, we would look at building a direct line,” Kvisle was quoted as 

saying. “Either way, the discussions are well advanced, and this is 

one of the future projects that we will be bringing forward here in 

the months ahead.”

The proposed pipeline would be competing with others planned 

by Enbridge Inc., ExxonMobil Corp., Kinder Morgan Canada, and 

Altex Energy Ltd., each of which is proposing an oil pipeline from 

Alberta to the Gulf Coast. ✦
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L e t t e r s

Uninvited observations

I understand that the Association for 
the Study of Peak Oil & Gas (ASPO) will 
not always be invited to speak at CERA 
Week (Cambridge Energy Research 
Associates annual conference in Hous-
ton), but if I had been invited I could 
have discussed the CERA 2006 forecast 
of future oil production (Journal of 
Petroleum Technology, February 2007). 
CERA’s prediction is divided into con-
ventional and unconventional oil, and 
if we sum the CERA-predicted crude oil 
consumption to 2070 we get a number 
in the region of 2,000 billion bbl, twice 
as much as has been consumed to date. 
Production of 70 million b/d in 2070 
requires reserves of the order of 500 bil-
lion bbl, and current crude oil reserves 
are 800 billion bbl. Adding the numbers, 
500 billion bbl plus 2,000 billion bbl, 
less 800 billion bbl, we arrive at a fi gure 
of 1,700 billion bbl. This is the amount 
of oil that must be found and developed 
during the next 62 years, or 27 billion 
bbl/year. For these fi gures to work the 
oil industry needs to get out and start 
looking for oil like crazy.

If we just look 3 years ahead to the 
end of 2010, CERA perceives that crude 
oil production is set to be 80.8 million 
b/d. This is an increase of 8 million b/d 
when compared with today’s produc-
tion. In 2002 ExxonMobil presented a 
fantastic graph in their magazine The 
Lamp. They showed that the decline in 
existing oil and gas fi elds was expected 
to be 4-6%/year for the next 20 years. 
Last year CERA presented a detailed 
study of the decline in existing oil fi elds 
based on a study of 811 fi elds, and that 
gave an average decline rate 4.5%/year. 
We at Uppsala Hydrocarbon Depletion 
Study Group have made a study of de-
cline in giant oil fi elds using data from 
333 fi elds, representing 60% of global 
oil production, and CERA’s stated decline 
for large fi elds is of the same order as 
our fi gure for decline. For argument’s 
sake, let us use the CERA number for the 
rest of our discussion. 

CERA’s decline rate for 2008, 2009, 
and 2010 means that the industry needs 
to fi ll a gap of 10 million b/d by the end 
of 2010. If we then add the increase in 

_____________
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production of 8 million b/d that CERA 
predicts, we fi nd that the world requires 
new production in the order of 18 mil-
lion b/d in just 3 years. Is this really 
possible?

First we have to turn to Saudi Arabia 
and Saudi Aramco as they have the 
largest reserves. According to a semi-
nar given in Washington in 2004, they 
have 700 billion bbl in place, and the 
cumulative production for Saudi Arabia 
to date is 119 billion bbl. Out of the 
reported 260 billion bbl of reserves 
they reported in 2004, they labeled 131 
billion bbl as developed, and the deple-
tion rate of developed production was 
2.7%/year. A realistic assumption is that 
the depletion rate should be no higher 
the 3% in 2010. The fact that Aramco 
claims to have 700 billion bbl in 
ground, have produced 119 billion bbl, 
and have 260 billion bbl in reserves 

gives a recovery factor of 54%.
Saudi Aramco Chief Executive Offi cer 

Abdallah Jum’ah was invited to CERA 
2008 and said that new investment is 
expected to boost the company’s oil 
production capacity to 12 million b/d 
by the end of 2009. With a depletion 
factor of 3%, this means that Aramco 
must increase their developed reserves 
from 131 billion bbl in 2004 to 146 bil-
lion bbl in 2010. In 1998 Aramco added 
the Shaybah fi eld and 500,000 b/d. 
Aramco’s promises amount to new pro-
duction equal to four Shaybahs and still 
require compensation for the decline of 
other fi elds. 

Adding the new Saudi oil to the 
expected increase of production in new 
deepwater projects of around 4 million 
b/d plus other new projects providing 
an additional 2 million b/d, we end up 

with a fi gure of 8 million b/d of the 
18 million b/d needed. We still have to 
fi nd 10 million b/d to fi ll the gap in the 
CERA forecast.

If invited I would have covered many 
other interesting aspects of future oil 
production, but now I would just like 
to agree with the invited speaker John B. 
Hess, chairman and chief executive of 
Hess Corp.: “Given the long lead times 
of at least 5-10 years from discovery to 
production, an oil crisis is coming and 
sooner than most people think. Unfortu-
nately, we are behaving in ways that sug-
gest we do not know there is a serious 
problem (OGJ Online, Feb. 15, 2008).”

Kjell Aleklett

President, ASPO

Professor, Uppsala University

Uppsala Hydrocarbon Depletion Study Group

Uppsala, Sweden 

_____________________
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Fishing tools…

…and more!
Logan Oil Tools manufactures a complete line of quality � shing tools and 

related products, including internal and external catch � shing tools; junk catchers; 

accessory tools; drilling, milling, and cutting tools; repair and remedial tools; and 

now, power swivels too!

New! Compact Power Swivels

Our new, hydraulic motor-driven Power Swivels provide smooth shock-free torque. 

The compact swivel head design � ts many drilling and workover masts.

The PS85 85-Ton Power Swivel weighs only 1,163 lbs. It is rated to support 

tensile pipe loads of 85 tons at zero rpm and 45 tons dynamic load at 100 rpm. 

A 2-1/4" bore gooseneck and washpipe assembly allows circulation through the 

2" ID stem while rotating or in static mode.

The PS120 120-Ton Power Swivel weighs only 2,000 lbs. It is rated to support 

tensile pipe loads of 120 tons at zero rpm and 65 tons dynamic load at 100 rpm. 

A 2-3/4" bore gooseneck and washpipe assembly allows circulation through the 

2-11/16" ID stem while rotating or in static mode.

For product information, call 281.219.6613, contact sales@loganoiltools.com

or go to www.loganoiltools.com

Trailer-mounted 85-Ton Power Swivel

Skid-mounted 120-Ton Power Swivel
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Paula Dittrick
Senior Staff Writer

Oil sands and sustainability

Canada’s oil sands projects some-
times are portrayed as looming envi-
ronmental villains. Much of the main-
stream media are missing the likelihood 
that oil sands producers could prove to 
be leaders in advancing carbon capture 
and sequestration (CCS) technology.

Oil companies are involved in car-
bon capture research as part of diverse 
efforts to curb greenhouse gas (GHG) 
emissions that can contribute to climate 
change.

Industry alliances aim to help fi nance 
and organize large-scale CCS pilots. 
Enbridge Inc. plans to lead a group of 
19 oil companies and electric utilities in 
the Alberta Saline Aquifer Project, which 
will identify potential storage forma-
tions and later design sequestration sites 
(OGJ, Feb. 11, 2008, Newsletter). 

Saskatchewan offi cials tell OGJ that a 
similar alliance is in the planning stages 
there. 

Integrated CO
2
 Network (ICO

2
N)

was formed in late 2007 to develop an 
Alberta carbon capture network and 
pipeline. Members include Canadian 
Natural Resources Ltd., ConocoPhillips, 
Husky Energy Inc., Imperial Oil Ltd., 
Nexen Inc., Shell Canada Ltd., Syncrude 
Canada Ltd., and Suncor Energy Inc.

Suncor’s goal
ICO

2
N founding member Suncor 

voluntarily reports its GHG emissions 
as part of a 10-year-old climate action 
plan, which Suncor calls key to “be-
coming a sustainable energy company.”

The Calgary fi rm’s 2007 Progress Re-

port on Climate Change reports a 26% 
companywide reduction in GHG emis-
sion intensity (emissions per bbl of oil) 
from 1990 baseline levels. For Suncor’s 
oil sands operations alone, emission 
intensity has fallen 51% since 1990.

Richard L. George, Suncor president 
and chief executive offi cer, believes 
climate change requires determined and 
collective action. “The energy industry 
has a particular responsibility—and 
opportunity—to respond,” he said.

Suncor calculates that management 
of its GHG emissions prevented 53.1 
million tonnes of CO

2
 from entering 

the atmosphere through yearend 2006 
compared with the 1990 baseline.

Every quarter, Suncor’s senior man-
agement team reviews company GHG 
emissions statistics.

Suncor aggressively pursues tech-
nologies, including CCS, to transform 
its GHG emissions profi le, George said. 
This includes improved energy effi cien-
cy and reduced reliance on natural gas.

“Technologies such as petroleum 
coke gasifi cation could further reduce 
our reliance on natural gas,” said the 
company’s latest climate change report, 
which acknowledges “a new era of 
GHG regulation.

“In particular, we are encouraged by 
plans to establish funds that large emit-
ters such as Suncor can contribute for 
development of transformative tech-
nologies,” the company said.

On Feb. 1, a joint federal-provincial 
government panel recommended that 
Canadian governments invest $2 bil-
lion (Can.), to be matched by industry 
funding, toward CCS research. The 
initial goal is to sequester 5 million 
tonnes/year of CO

2
 by 2015 (OGJ, Feb. 

11, 2008, p. 21).
As part of OGJ’s health, safety, and 

environment coverage, this reporter 

will watch closely to see how industry 
might transfer lessons from Alberta’s oil 
sands to oil and gas fi elds worldwide.

GHG contributors
Oil sands promise a steady, reliable 

source of energy for decades that will 
supplement conventional oil and gas 
reserves.

Currently, the oil sands industry ac-
counts for less than 3% of Canada’s total 
annual GHG emissions. Suncor’s opera-
tions accounted for 1.3% of Canada’s 
total GHG emissions during 2005, the 
company reported.

New technology is being tested that 
could reduce GHG emissions from oil 
sands extraction facilities. 

Suncor believes the integration of 
electric power utilities and heat systems 
could lower GHG emissions compared 
with current technologies. 

Geothermal energy is being consid-
ered as a low-emissions alternative to 
gas, currently used to provide heat and 
steam for oil sands extraction.

Water could be pumped several kilo-
meters below ground where it absorbs 
heat from hot rock. Then, the water 
would be returned to the surface where 
the heat could be extracted and used to 
produce steam. 

This OGJ writer looks forward to 
reporting oil sands producers’ prog-
ress toward safe, cost-effective, and 
long-term carbon mitigation, manage-
ment, and storage. In short, this is what 
Suncor’s chief executive calls industry’s 
responsibility to sustainability.

“We know a signifi cant portion of 
GHG emissions from each barrel of oil 
comes from its production. However, 
approximately four times more GHGs 
are emitted once it is used as a fuel,” 
George said. “That means there are clear 
opportunities to make substantial sus-
tained GHG reductions both when oil is 
made and used.” ✦
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NFS-BlackSeal
™

Prevention is the Greatest Cure for Losses

      * Prevents and controls seepage loss 

      * Provides lubricity 

      * Easy mixing through the mud hopper 

      * Single sack blend 

      * Water and oil dispersible; can be used in a broad range of fluid

         applications 

      * Total resiliency 

      * Environmentally compliant (meets LC50 requirements)

      * Broad PSD range

New Fluid Solutions, Inc. is also offering other exciting new technologies to the oil and gas drilling industry. 

Please visit our website at www.newfluid.com

     The Fluid Specialists 
SM

6161 Savoy Dr., Suite 248 � Houston, TX 77036 

713.780-3600 � Fax 713.780.3611� 1.877 NEWFLUID (877.639.3584) � www.newfluid.com 
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The surges in Iraq
Thanks to success of the surge dominating 

news from Iraq, the time approaches to reconsider 
another surge now largely forgotten. The fates of 
both surges are linked. The forgotten one relates to 
oil production.

Fear once was widespread that Iraqi oil would 
gush into the market and crush prices after the fall 
of President Saddam Hussein. It was groundless. 
Even before the war, the need for repair and mod-
ernization of the Iraqi producing industry was 
obvious; postwar examination of Iraq’s decrepit 
oil fi elds showed it to be greater than originally 
thought. A surge in Iraqi oil production was never 
going to come about quickly enough to reverse a 
tightening of the oil market under way when the 
invasion of Iraq began.

Security need
Because the invasion gave way to the bloody 

mire of counterinsurgency that continues even 
now, work to raise Iraq’s production capacity be-
came wholly contingent on security. To the global 
public and parts of the oil industry, therefore, 
prospects for a surge of Iraqi oil have slipped from 
mind. That the Iraqi industry has been able to keep 
average production near 2 million b/d despite 
countless attacks and to push recent output close 
to capacity of 2.5 million b/d is, in fact, heroic.

But security is improving because the military 
surge is working, nay-saying by opponents of the 
Bush administration notwithstanding. That surge 
gets its name from a force build-up and strategy 
adjustment implemented early last year. After an 
early burst of retaliation, Iraq’s plague of violence, 
while not ceasing, is losing its virulence.

Washington Post columnist Charles Krautham-
mer recently catalogued other reasons for hope: 
signs of reconciliation between Sunni and Shiite 
groups, including in incendiary Anbar Province; 
normalcy in much of Baghdad; vanishing sup-
port for the insurgency; “despair” expressed in 
captured letters of al-Qaeda leaders; and passage 
by the Iraqi parliament of laws defi ning provincial 
powers, granting partial amnesty to mostly-Sunni 
prisoners, and approving a national budget that 
allocates revenue among provinces. Though still far 
from total success, this is progress.

The improvement makes questions about a 

potential surge in Iraqi oil output reasonable to 
ponder. By how much might the country raise 
production? When and under what circumstances 
might the increase occur?

Iraq has an estimated 115 billion bbl of underde-
veloped oil reserves, and some observers think the 
number might eventually reach 200 billion bbl. So a 
longstanding production target of 6 million b/d is 
geologically feasible, though not quickly achievable. 
In much less time the country could push produc-
tion capacity to 3.5 million b/d.

Timing for either goal, though, remains uncer-
tain. While the requisite security is coming into 
view, the terms under which foreign companies 
might invest in Iraqi production projects are not.

Iraq has discussed but not enacted a hydrocar-
bon law. Complicating the politics of that effort is 
the Kurdistan Regional Government’s preemptive 
opening of exploration and production in terri-
tory it governs in the north. After enacting its own 
hydrocarbon law, the KRG signed several contracts 
with foreign oil companies, which are providing 
early evidence that estimates of Iraq’s exploratory 
potential haven’t been overstated.

The autonomous welcome to international oil 
companies has put the KRG in confl ict with the 
Iraqi government and, some say, delayed prog-
ress on the federal hydrocarbon law. Apparently 
responding to the pressure, the federal oil ministry 
last month conducted a registration exercise for 
companies interested in future licensing rounds, 
whatever the terms might be (OGJ, Jan. 21, 2008, 
p. 38). Here, too, is progress shy of success.

A third surge
While Shiite, Sunni, and Kurdish factionalism 

complicates the jurisdictional dispute, the market 
is giving Iraq another important surge: in revenue 
from oil exports. A US government report says 
elevated oil prices might net the country an extra 
$19.2 billion this year (OGJ, Feb. 11, 2008, p. 32).

The money can help speed reconstruction, 
improve Iraqi living conditions, and keep the 
country on course toward stabilization. That there 
would be even more money if Iraq produced more 
oil should be all the encouragement Iraqi offi cials 
need to settle differences and promptly pass a 
hydrocarbon law. ✦
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David M. Weinberg
Practical Risk LLC
Albuquerque, NM 

Glenn H. Coplon 
Independent research analyst
Falls Church, Va.

Jack F. Williams 
Georgia State University College of Law 
Atlanta

 Oil industry has new
 risk factor: terrorism

Although the oil and gas industry 
has always encountered elements of 
risk, traditional risk meant dry holes, 
foreign investments, unstable nation 
states, new ventures, and the occasional 
natural hazard. Man-made catastrophic 
events were not part of the risk profi le 
and merited little attention beyond risks 
associated with insider sabotage or van-
dalism. The terrorist attacks of Sept. 11, 

2001, in New York and Washing-
ton, DC, changed that environment 
dramatically and added sharp new 
focus to the industry’s approach to 
risk.  

For reasons ranging from 
legal to fi duciary, quantifying 
and systematically analyzing this 

newly recognized risk have become 
increasingly important to an industry 
with physical assets around the world. 
Unfortunately, typical techniques and 
analytic approaches used by businesses 
to consider a proper business case for 
risk have proven diffi cult to apply in 
this new environment. 

For operators, including terrorism 
risk seems daunting. The nature of the 
risk complicates its analysis. Compa-
nies may fi nd it diffi cult to confront 
this new environment of adaptive and 
thinking adversaries and scarce relevant 
data and incorporate it into the context 
of risk management. 

However, the industry can sharpen 
its approach to this important area by 
understanding defi nitions and quantita-
tive techniques evolving in antiterror-
ism work. This article suggests ways to 
estimate and manage terrorism risk in 
oil and gas operations.

Lack of data
Quantifi cation of this “new” type of 

risk has become increasingly important, 
but terrorism risk computations suffer 
from a lack of relevant statistical data. 
One cannot use classical probabilistic 
risk assessment tools such as those used 
in accident analyses where vast databas-
es of component failures exist to enable 
rigorous models to be constructed. 

At fi rst glance, it appears there is 
ample statistical data to employ classic 

probabilistic models. For example, Rand 
Corp. has more than 30,000 terrorist 
actions around the world in its database. 
The Memorial Institute for the Preven-
tion of Terrorism includes over 34,000 
terrorist actions committed since 1968 
(Fig. 1).1 And the National Consortium 
for the Study of Terrorism and Respons-
es to Terrorism includes over 80,000 
terrorist actions since 1970.2 Even with 
what appears to be these impressive 
databases of terrorism events, Rand 
acknowledges that “the lack of histori-
cal data makes the use of experts the 
only way for modelers to determine the 
likelihood of new attacks.”3

There are a number of problems, 
pitfalls, and defi ciencies associated with 
these databases. For example, a quick 
read of reported terrorist events exposes 
the diffi culty of separating terrorist acts 
from criminal acts. Such fundamental 
problems of defi nition, the variety of 
terrorist organizations and motives, 
and the adaptability of terrorist meth-
ods and tactics make looking backward 
problematic in predicting future events. 
Data insuffi ciency poses problems for 
actuarial fi rms that provide risk models 
for the insurance underwriting industry, 
primarily because their contemporary 
best practices are based, in large part, 
on statistical approaches.4

Dating to 1977 is an exemplar dis-
cussion of some problems associated 
with risk related to such rare events 
within the energy industry as an attack 
on LNG facilities.5 In looking at terrorist 
attacks as both extreme and catastrophic 
events, Y.Y. Haimes says, “...no single 
probability density function…can be 
assigned to represent credible knowl-
edge of the likelihood of such [terror-
ist] attack scenarios.”6

Defi nition of terms
Much confusion surrounding the 

topic of terrorism risk stems from the 
lack of consistent defi nitions of terms. 
The Security Analysis & Risk Manage-
ment Association is attempting to 
standardize various terms in a lexi-
con that may or may not be adopted.7

Occasionally, the US Department of 
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Homeland Security (DHS) publicizes 
glossaries, but these tend to be adapted 
to fi t a particular topic and often are 
inconsistent with other DHS publica-
tions. Developing a working glossary is 
clearly a project in itself and is beyond 
the scope of this article; thus, the terms 
used here will rely on common usage 
or will be defi ned within the context of 
this discussion.

Consistent with traditional literature 
on risk, DHS identifi es three compo-
nents: 

• Threat. 
• Vulnerability. 
• Consequence.  
To capture the statistical nature of 

risk, the risk function classically is rep-
resented as the product of the probabil-
ity and results of a particular outcome. 
However, as noted by many authors, 
using probabilities based on prior his-
tory for dealing with adversaries, e.g., 
Al Qaeda, Hezbollah, or even the Earth 
Liberation Front, is limited by their 
ability to be adaptive and creative in 
devising new attacks. The adaptability of 
terrorists in varying tactics, target sets, 
diversions, and simultaneity compound 
the problem. Further, statistical proba-
bility implies that all possible outcomes 
are known. Such is certainly not the 
case with terrorist attacks. 

With these limitations in mind, DHS 
created a surrogate for probability. This 
surrogate comprises threat and vulner-
ability. Along with consequence, this 
becomes a type of conditional risk that 
is a function of many other variables, 
only a few of which can be addressed 
here.

The US Department of Defense 
(DOD) identifi es threat as an adversary 
having intent, capability, or opportu-
nity to cause loss or damage.7 However, 
recent work by J.F. Williams indicates 
that, with respect to radical Islamic ter-
rorism, there is a third component to 
threat space—authority.8 This additional 
threat element has both an internal and 
external function. 

Internal authority is necessary in order 
for a terrorist organization to sustain 
its activity on a global level, to main-

tain membership and support, and to 
provide religious cover to terror agents 
whose actions are viewed as sacramen-
tal duties rather than acts of violence. 

External authority, better understood 
as legitimacy, is necessary to attract 
recruits and supporters, to convince 
the group’s audience of the legitimacy 
and acceptability of target and attack 
modes, and to justify the magnitude of 
the attack. In fact, Williams’ concept can 
probably be expanded to nearly any ter-
rorist organization because, save for the 
lone wolf, someone must decide and 
commit to carrying out the attack in 
some form of cultural threat space. 

National security considerations are 
not conducive to information-sharing 
with the oil and gas (or any private) 
industry. Only recently has DHS been 
able to participate with fusion centers 
in various states, but most personnel 
manning these sites deal in classifi ed 
intelligence information, which is fed 
as appropriate to local law enforce-
ment and national authorities. Gleaning 
the intent, capability, and authority of 
any given threat stream from such rare 
and necessarily nonspecifi c unclassi-
fi ed reports can be nearly impossible. 
However, some sources of unclassifi ed 
information —open source intelli-
gence—can help operators develop 
profi les of possible threats in their areas 
of operation.  

If intent, capability, and authority 
are known, the precise means, often 
referred to as attack mode, may rep-
resent a critical independent variable 
in an overall estimation of threat. For 
instance, Al Qaeda professes that it 
would use weapons of mass destruction 
(WMD) against the US. While having 
the intent and religious authority to do 
so, however, at present it appears that it 
does not have the capability. Conversely, 
the use of improvised explosive devices 
(IEDs) of varying sizes is a well-used 
tactic, but their effect is less than that of 
WMD. 

Even if information were available 
to estimate the likelihood of a given 
type of terrorist attack such as an IED 
or vehicle-vessel borne IEDs (VBIED), 
questions remain as to selection of the 
most cost-effective array of coun-
termeasures. This is because details 
necessary to fully determine the likely 
delivery “character” of an attack are 
seldom discussed. For example, what 
is the blast area of a given IED charge 
in the target area? Or what is the likely 
delivery mode of a VBIED: a lone panel 
truck? a convoy with sniper prepara-
tory fi re to pin down facility security 
personnel?

In many instances, such information 
is available, or could be, but doesn’t 
seem to be considered newsworthy. As a 
result, even facility owners determined 

WORLDWIDE TERRORISM INCIDENTS* Fig. 1

Source: Data from Memorial Institute for the Prevention of Terrorism
*Jan. 1, 1968-Jan. 1, 2008.
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to take action are left to wonder which 
specifi c countermeasures to choose.

Although there is no assurance that 
available attack characteristics will 
defi ne a future attack, there is merit in 
using them when considering coun-
termeasures. As a general proposition, 
terrorists tend to develop an approach 
that works and then stick to it; in fact, 
they train on it. Constructing IEDs is 
often tricky work, and those who can 
often build and provide a steady supply 
for delivery; their techniques are taught 
in training camps. 

Delivery tactics, on the other hand, 
are more often adaptive and tend to re-
main unchanged until countermeasures 

used against them force it. Following 
the evolution of both bomb-making 
and delivery techniques can provide 
useful tools when considering cost-
effective countermeasures. 

Vulnerabilities of any given physical 
or cyber asset are often uncovered dur-
ing safety and security analyses. Making 
assessment an even greater challenge, 
recent work regarding hurricane dam-
age to offshore platforms suggests that 
vulnerability to damage is asset-specifi c 
as well as attack specifi c.9 10 Quantify-
ing vulnerability is tedious work and 
remains something of an art form.11 12 13

Methodologies such as DOD’s criticality, 
accessibility, recuperability, vulnerabil-

ity, effect, and recognizability (CARVER) 
have been found to be of limited value 
when comparing vulnerabilities across 
a spectrum of assets in various geogra-
phies.14

In business, consequences of a ter-
rorist attack are usually measured in 
dollars and casualties, which can be 
converted to dollars. Other aspects 
such as capacity to perform mission or 
psychological impacts cannot easily be 
quantifi ed, though these can and do 
impact continuity of operations, and 
therefore profi tability. How companies 
approach potential losses is reasonably 
well established if the loss is part of an 
understood threat. Hurricanes do not 
learn from previous storms, nor do they 
target specifi c assets to maximize de-
struction. Unfortunately, the same can-
not be said of terrorists, the one class 
of threat agent that learns and adapts to 
developments. 

Security as a cost
In some ways security is similar to 

other costs of doing business such as 
sales, administration, maintenance, and 
environmental and regulatory compli-
ance. It competes against other expen-
ditures, and tradeoffs are made in the 
corporate interest. But in other ways, 
security is very different. Maintenance 
problems do not learn, nor are they 
deterred. Regulations generally do not 
focus solely on single facilities within a 
complex so only maximum disruption 
is prevented.

Security costs, like the others 
mentioned, should be considered in a 
cost-benefi t analysis and factored in like 
any other sunken cost as a normal cost 
of doing business. Performing such an 
analysis of terrorist attacks, however, 
is problematic because at whatever 
scale (unit, site, region, state, country, 
worldwide), assets prioritization is 
required. This implies that quantifi -
cation of risk—and, as importantly, 
quantifi cation of countermeasures and 
response capabilities—is necessary. In 
other words, risk management should 
be quantifi ed as much as possible if de-
pendable estimates of cost-benefi t ratios 

TERRORISM THREAT’S AFFECT ON COMPANY RISK PROFILE

Fig. 2a
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concentrated infrastructure could have 
greatly disproportionate effects, with 
costs potentially running into billions 
of dollars and spreading far beyond the 
immediate area of disturbance.”21

Risks to all assets of one type within 
an area are not identical. For instance, 
assuming that threat and vulnerability 
values were equal, the risk from attacks 
to petrochemical plants along the Hous-
ton Ship Channel could differ greatly 
because the potential consequence to 
human health will vary by individual 
specifi c asset. A truly comprehensive 
risk assessment would sum the risk 
of all possible combinations of threat, 
vulnerability, consequence, and attack 
mode—clearly an overwhelming task.

Other considerations include both 
spatial and functional interdependen-
cies. Spatial interdependency is the 
collocation of two infrastructures, a 
common example being telecommu-
nication lines “hosted” by vehicular 
bridges. There is no relation between 
the two other than their location at the 
same place on the ground. Should an at-
tack occur that involves, say, explosives, 
both infrastructures could be affected, 
regardless of the intent of the perpe-
trator. Functional interdependencies 
are too often illustrated by cascading 
failures such as happened in the 2003 
Northeast blackout.

Another major parameter baffl ing 
risk analysts is how to measure risk 
reduction from implementing various 
types of protective or countermeasures 
or increasing response capabilities. 
With the possible exception of nuclear 
material facilities, workers in the fi eld 
have been largely unable to quantify the 
value of countermeasures or capabili-
ties across the risk spectrum and have 
therefore been unable to measure risk 
reduction—the defi ning and singularly 
important task in the overall risk man-
agement. This problem further plagues 
our ability to justify investments in a 
conventional cost-benefi t sense.

Ranking assets
From an operator’s standpoint, the 

issue of terrorism risk can be addressed 

of consideration either because their 
consequences are so low as to be insig-
nifi cant or because the attack is of such 
enormous magnitude (i.e., a nuclear at-
tack) as to make preparations essentially 
impossible or irrelevant, at least within 
the realm of the private sector.

It is unlikely that many operators 
have built and maintain databases that 
have even a small fraction of all the data 
required for making such a calculation 
even for a single asset, much less for a 
site, region, or global portfolio of assets.

Some challenges
The 9/11 Commission Report and 

other writings have documented a 
number of intelligence community 
failures to “connect the dots” prior to 
the 9/11 attacks.17 18 While federal in-
telligence groups seek to improve their 
methods in this regard, the missions of 
the various agencies and their previ-
ously embedded culture of secrecy sug-
gest it may be some time before such 
improvements are realized.19

While there is a need for secrecy 
of classifi ed information, a robust 
open source intelligence process may 
well provide suffi cient information to 
perform risk assessments. Intelligence 
gathering has long been performed by 
the private sector, and carefully focusing 
some of that capability towards po-
tential terrorist threats within areas of 
concern may serve operators well. How-
ever threat information may remain the 
most uncertain of the data needed for 
quantitative terrorist risk assessments, 
in large part because threat information, 
unlike vulnerability and consequence 
information, is solidly within the hands 
of the adversary.20

The problem of uncertainty is not 
only manifested in threat. Typically, 
there also are more than one asset type 
in any given geographic area. “Critical 
infrastructure is often geographically 
concentrated, so it may be distinctly 
vulnerable to events like natural disas-
ters, epidemics, and certain kinds of 
terrorist attacks,” said P. Parfomak in a 
report of the Congressional Research 
Service. “Additionally, disruption of 

and security investment prioritizations 
are to be made. 

Insurance underwriters strongly 
support the Terrorist Risk Insurance 
Act of 2002 (reauthorized in 2005 and 
2007) because it limits their exposure 
to claims in the event of a terrorist 
attack having signifi cant losses.15 The 
Mortgage Bankers Association notes: 
“As real estate capital markets continue 
to weather industry turmoil, extending 
terrorism risk insurance will resolve 
an important area of capital market 
uncertainly [sic]—the long-term avail-
ability of terrorism insurance.”16 Self-
insured oil and gas operators may run 
signifi cant risks if terrorist attacks are 
not included in their risk profi le. Fig. 
2a shows a notional risk profi le for a 
company regarding typical interruption 
events, and Fig. 2b illustrates how a risk 
profi le can change when an imminent 
threat is identifi ed.

Because quantifi cation of terror-
ism risk is not especially amenable to 
conventional probabilistic tools, pri-
oritization of security investments and 
insurance coverage are also uncertain. 
However, some inroads to this chal-
lenge are being made.

Risk computation
Within the terrorism risk commu-

nity—a discipline essentially born on 
9/11—there is debate about what are 
the proper mathematical operations that 
relate to the variables of threat, vulner-
ability, and consequence. 

One can argue that if any of the 
values that make up terrorism risk is 
zero, the risk is either nonexistent or 
of little concern. That is, if a particular 
asset is perfectly invulnerable, regardless 
of how valuable it may be, how many 
people want to destroy it, or how many 
threats against it have been document-
ed, its risk is of no real concern. Implic-
itly, this statement converts to a simple 
formula of risk being the product of 
threat, vulnerability, and consequence. 

While it is improbable that any of 
the threat, vulnerability, or consequence 
variables truly would be zero, some 
attacks can realistically be taken out 
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mann, Burlington, Mass., 2006.
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ist Risk Assessment,” Risk Management 
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Quantitative_Terrorism_Risk_Assess-
ment.pdf), 2007.
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nerability Assessment Model (I-VAM),” 
Risk Analysis, Vol. 27, No. 3, 2007.

14. US Department of Defense spe-
cial operations forces acronym (CARV-
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er—Al-Qaeda and the Road to 9/11,” 
Vintage Books, New York, 2006.

19. Clark, R.M., “Intelligence 
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(2nd ed.), CQ Press, 2007.

20. Williams, J.F., “The Nature of the 
Terrorist Threat “Proc. of Conference 
Board of Canada—Targeting the World’s 
Transportation Systems: 2007.

plined, and problematic. By embracing 
a more robust approach to risk through 
the aggressive management of risk’s 
components, a company may begin to 
understand, respond to, and manage its 
own threat and risk profi le. 

Until then, companies in an industry 
that terrorist groups have identifi ed as a 
high-value target will maintain inad-
equate security programs where the 
absence of an attack is mistaken for an 
effective antiterrorism security pro-
gram. ✦
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using an approach as described above 
tuned to specifi c circumstances. The ac-
curacy and precision of “risk numbers” 
must be considered as highly uncertain 
but perhaps no more so than new ex-
ploration ventures.

Like other investments, the risk 
prioritization approach will provide a 
relative ranking. Getting started is usu-
ally the biggest hurdle because it seems 
overwhelming. However, close col-
laboration within a company’s security, 
fi nance, human resources and other 
departments and among companies 
within a particular region will better 
prepare everyone for potential losses. 

With no statistically valid basis for 
estimating a probability of attack, we 
are unable to defend a classical cost-
benefi t approach. 

However, some method must be 
used to rank or prioritize assets, if only 
locally, to ensure prudent security in-
vestments. Consider the following along 
with standard continuity of operations 
planning:

• What attack types concern me 
most?

• Who are the potential perpetrators, 
and what is driving them? It may help 
to adopt an “observed or worst-case 
terrorist tactic” approach, with different 
tactics for each entity (asset-site-region-
operator-country-portfolio).

Close cooperation between, and 
acceptance by, each faction of the 
company is necessary to maximize risk 
management, including threat identi-
fi cation and vulnerability and conse-
quence mitigation.

While quantifi cation of risk can 
be diffi cult, the discipline of working 
through it for the company’s most im-
portant assets is essential to long-term 
security.

Risk is ubiquitous. For this industry, 
avoiding it is not a luxury. Although risk 
assessment as a tool of understanding 
and managing risk through remediation 
or loss-transference is as much an art 
as it is a science, operators should not 
ignore the science dimension. Present 
private sector risk models assessing ter-
rorism threats are incomplete, undisci-
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Bush sending mixed signals about SPR, alternate fuels
Nick Snow
Washington Editor

The administration of President 
George W. Bush sends confl icting signals 
when it wants to expand purchases for 
the Strategic Petroleum Reserve despite 
unusually high prices while vigorously 
promoting alternatives to end the na-
tion’s “oil addiction,” Democrats on the 
Senate Energy and Natural Resources 
Committee charged.

“There’s a carnival of speculation in 
the markets. Prices for both crude oil 
and gasoline are bouncing around at 
high levels, yet we’re taking oil off the 
market and into the ground,” said Sen. 
Byron L. Dorgan (D-ND) during the 
committee’s Feb. 26 hearing on US oil 
inventory policies and the SPR.

A US Department of Energy offi cial 
testifi ed that expanding the reserve is 
required under the 2005 Energy Policy 
Act, that it’s part of a comprehensive 
national energy policy, and that the pur-
chases are so small relative to the total 
global oil market that they don’t have 
a noteworthy impact. Some Republi-
cans on the committee suggested that 

continued fi ll is prudent given many 
overseas suppliers’ uncertain political 
situations.

Katharine Fredriksen, principal dep-
uty assistant secretary in DOE’s policy 
and international affairs offi ce, said the 
Bush administration’s objectives for the 
SPR are to achieve 727 million bbl in 
storage in 2009, 1 billion bbl in 2019 
and 1.5 billion bbl in 2029. “Expansion 
of the SPR is essential to meeting the 
nation’s future energy needs,” she said.

Currently, SPR supplies roughly equal 
58 days of domestic demand. Higher 
SPR inventories are necessary because 
domestic demand and imports have 
increased, Fredriksen said. The reserve 
achieved its originally mandated goal of 
90 days of import protection in 1983 
and reached 118 days’ supply in 1985 
before Congress discontinued funding 
to buy oil and purchases were suspend-
ed in 1994, she said.

“The amount currently being placed 
in the SPR of 70,000 b/d of royalty-
in-kind oil is less than one tenth of 
one percent of the daily global demand 
of 85 million b/d and is well within 
producers’ existing excess production 

capacity. The modest fi ll rate does not 
put undue pressure on markets,” Fre-
driksen said.

Strategy questioned
Frank A. Verrastro, director and se-

nior fellow of the Energy and National 
Security Program at the Center for 
Strategic and International Studies, said, 
“I understand [that] arithmetic. The 
question is the philosophy of taking 
oil off the market at all when prices are 
so high and both President Bush and 
Energy Secretary [Samuel W.] Bodman 
have asked Middle East members of the 
Organization of Petroleum Exporting 
Countries to produce more so prices 
will come down,” he said.

Sen. John Barrasso (R-Wyo.) also 
questioned the strategy. “The main 
question is whether taxpayers are get-
ting the most for their money. It seems 
to me that continuing to buy oil at 
these high prices means that we either 
expect prices to go up more or we per-
ceive a threat,” he said.

Melanie A. Kenderline, a former 
DOE policy offi ce director and current 
associate director of the MIT Energy Ini-
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tiative, said the money could be better 
spent on energy effi ciency programs, 
where spending has plummeted in 
recent years.

Other alternatives
Frank Rusco, acting director for 

natural resources and environment at 
the Government Accountability Offi ce, 
told the committee GAO recommends 
purchasing more heavy crude, which 
would both save money and provide 
standby supplies for refi neries confi g-
ured to run more sour grades.

DOE should also consider using 
dollar values instead of barrels in fi ll-
ing the reserve because it would let it 
buy more oil when prices are low, he 
indicated. “GAO found that if DOE had 
used this purchasing approach from 
October 2001 through August 2005, it 
would have saved approximately $590 
million, or over 10%, in fi ll costs. 
GAO’s simulations indicate that DOE 
could save money using this approach 
for future SPR fi lls, regardless of 
whether oil prices are trending up or 
down as long as there is price volatil-
ity,” Rusco said.

Fredriksen countered that DOE 
plans to buy some heavier grades as it 
expands the reserve. It currently buys 
light and medium crude because they 
refl ected the US refi nery confi guration 
when the program began. The 11 US 
refi neries that are confi gured to process 
sour crude would still be able to refi ne 
a limited amount of SPR crude and 
maintain their full gasoline production, 
she added.

Committee chairman Jeff Bingaman 
(D-NM) said he convened the hearing 
because SPR policies had been inconsis-
tent not only across administrations, but 
also sometimes during a single ad-
ministration. “We also need to discuss 
whether we should be adding more 
crude oil inventories or storing refi ned 
products instead, and whether we 
should have the government own all of 
the oil or whether there are other, more 
market-friendly approaches to increas-
ing our supply cushion,” he said.

Democrats on the committee sug-

Governors push

alternative energy

O
il and gas were pushed to the 
sidelines during the National 

Governors Association’s 2008 winter 
meeting in Washington, DC. But a few 
states’ chief executives acknowledged 
that traditional energy sources will 
have to come off the bench to meet 
energy and environmental challenges.

Tim Pawlenty, Minnesota’s Repub-
lican governor and NGA’s 2007-08 
chairman, unveiled a year-long 
initiative, “Securing a Clean Energy 
Future,” with goals similar to those 
of Congress and the Bush adminis-
tration: reducing US dependence on 
imported oil and cutting greenhouse 
gas emissions by developing more 
environmentally benign, domestically 
produced alternatives.

SCEF would use states’ positions as 
utility regulators and their universi-
ties to advance research into energy 
alternatives and create fi nancial 
incentives for their development. 
Governors and outside speakers em-
phasized that business can’t continue 
as usual.

‘Can fi ll the gap’
But other governors warned that 

traditional energy sources should 
not be marginalized in the drive 
for alternatives. “Natural gas, being 
clean-burning, should be included in 
a greener energy future,” observed 
Alaska Gov. Sarah Palin, a Republican 
who is the NGA Natural Resources 
Committee’s vice-chair, as its meeting 
began on Feb. 24. “The conventional 
resources we have can fi ll the gap be-
tween now and when new technolo-
gies become economically competi-
tive and don’t require subsidies.”

Edward M. Kelly, a midstream gas 
specialist at Wood Mackenzie Ltd. in 
Houston, told the committee that 

the country faces energy inevitabili-
ties including continued US reliance 
on imported oil, domestic oil and 
gas production remaining vital with 
more reliance on unconventional 
sources, and increased use of gas 
instead of coal to generate electricity.

But Wyoming Gov. Dave Freuden-
thal, a Republican, warned that using 
more gas to generate power won’t 
totally solve the greenhouse gas emis-
sions problem. “It’s troubling because 
it can lead to production from deeper 
formations, which could include as 
much carbon dioxide as from coal 
and which should include the same 
restrictions,” he said.

‘Problems can come up’
Following the meeting, he told 

me that ExxonMobil Corp.’s pro-
duction from deep gas formations 
at Short Creek vents 2 Mcf of CO

2

for every 1 Mcf of methane that is 
recovered. “They’re using some of it 
for enhanced recovery, but problems 
still can come up with deep gas. All 
natural gas is not the same in terms 
of carbon emissions impacts,” Freu-
denthal said.

Colorado Gov. Bill Ritter, a Demo-
crat, suggested that roles for oil, gas, 
and coal might need to be addressed 
later.

Palin said Ritter might be right. “I 
just don’t want things to get out of 
hand with incentives for renewables, 
particularly since they imply sub-
sidies, while ignoring the fuels we 
already have on hand,” she told me.

Convincing other US governors 
that oil and gas still have an important 
place in the national energy future 
will take time, Palin said. “It’s a differ-
ent ballgame with this group than in 
Alaska. We’re in the minority here.” ✦
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chases for a year, restoring them only 
if oil prices fall below (a negotiable) 
$50/bbl. Money now being spent on 
SPR fi ll could be better used, he said, 
for domestic ultradeep and uncon-
ventional drilling research, which the 
administration repeatedly “zeros out” 
and which he keeps having to put back 

into DOE’s budget.
“We can expect some push-back 

from the administration,” he told 
reporters. “I understand that a substan-
tial portion of this is coming from the 
vice-president’s offi ce.” Following the 
hearing, Dorgan said there are several 
bills to which his measure could be at-
tached as an amendment. ✦

gested that SPR fi ll money could instead 
be added to alternative fuels research 
and development, while Republicans 
said it should be used to determine 
how much crude oil actually is on the 
US Outer Continental Shelf and in the 
Arctic National Wildlife Refuge.

In a bill he introduced on Feb. 6, 
Dorgan calls for suspension of SPR pur-

Poor capital effi ciency affects UKCS competitiveness 
Uchenna Izundu
International Editor

Falling capital effi ciency for op-
erators on the UK continental shelf 
(UKCS) is threatening the area’s global 
competitiveness for upstream invest-
ment, offshore trade association Oil & 
Gas UK has warned.

According to its Activity Survey 2007 
report, cost infl ation of 15-20%/year is 
reducing the effi ciency of investment, 
with companies having to spend more 
money to maintain production from 
this mature basin. Four years ago, the 
industry invested £3.4 billion (2003 
money) to develop and deliver 1.3 bil-
lion bbl of reserves over time. In 2007, 
£4.9 billion was invested to deliver 
just 600 million bbl of oil and gas over 
time.

Operators spent £12 billion last 
year to explore, develop, and extract 
the UK’s oil and gas reserves. The as-
sociation believes that investment will 
remain strong over the next 10 years 
but stressed that it is important that 
the UKCS remain competitive to secure 
interest. The high tax regime is of par-

ticular concern to operators and needs 
to be changed.

The survey shows there are oppor-
tunities to sustain investment of £29 
billion over the next 10 years, said Mike 
Tholen, OGUK’s economics director. Of 
that investment, £12 billion is secured, 
but getting approval for the remaining 
£17 billion and the development of the 
associated 2.7 billion bbl of production 
“will depend on these possible projects 
competing favorably with those in other 
basins around the world,” Tholen said.

Companies have also seen their 
operating costs for existing assets rise 
steeply in 2007. “The new report shows 
operating expenditure rose by £500 
million in 2007 to £6.2 billion and is 
expected to rise further to around £6.5 
billion in 2008, refl ecting a steady but 
substantial increase in expenditure on 
asset integrity as well as further infl a-
tionary pressure on the UKCS,” OGUK 
said.

Gas production fell by 5% in 2007 
because of natural decline, Norwe-
gian and Dutch gas imports, and mild 
weather, which dampened demand. 

Meanwhile, oil production responded 
to the start-up of 20 new fi elds in 2007 
and over the year, remained static at 1.6 
million bbls. OGUK said 15 more fi elds 
are scheduled to come on stream in 
2008, and overall production is expect-
ed to decline at only 4%/year until the 
end of the decade.

While exploration and appraisal 
drilling activity rose in 2007 to 111 
wells from 70 wells, the increase was 
largely the result of appraisal drill-
ing instigated by the need to reduce 
technical and commercial risks in such 
a high-cost environment. Operators are 
fi nding it very expensive to develop 
small discoveries on the UKCS.

OGUK said, “Exploration drilling 
in pursuit of new oil and gas reserves 
increased in 2007 to 34 wells from 29, 
two thirds of which were drilled near 
existing fi elds. Initial indications are 
that the accompanying 60% increase in 
spending on exploration and appraisal 
to £1.3 billion resulted in 13 discover-
ies totaling 300-400 million bbl of oil 
and gas. Despite the increase in spend-
ing, however, this was less than was 
discovered in 2006.” ✦

European biofuels policy fraught with problems
Uchenna Izundu
International Editor

Quantity targets to introduce biofu-
els into the European Union’s energy 
mix should be scrapped in favor of a 

low-carbon policy approach, according 
to a senior environmentalist.

Speaking at International Petroleum 
Week in London, Jos Dings, director of 
the European Federation for Transport 
and Environment, said biofuel produc-

ers were confused about whether to 
invest in “cheap or clean biofuels” be-
cause member state governments have 
changed their biofuel targets, creating 
uncertainty in the market.

Dings said under a low-carbon ap-
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W A T C H I N G T H E  W O R L D
E r i c  W a t k i n s ,  S e n i o r  C o r r e s p o n d e n t

proach, which is being developed in 
California, companies would be given 
signals to invest in low-carbon methods 
at the cheapest cost. The European Com-
mission has proposed that it will review 
the fuel quality directive to see if it can 
use this method instead.

Last month, EC proposed that 20% of 
its energy mix comes from renewable 
sources by 2020 compared with 8.5% 
today. It published a directive to remove 
the barriers to the growth of the renew-
ables industry so that it can enhance its 
energy security. EC’s proposals will be 
debated by the Parliament and Council 
later this year before a decision can be 
mde on whether they will be adopted 
or not.

But £30 billion/year to 2030 of 
investment is required to just build 
conversion facilities for biofuels, said 
Peter New, president of global biofuels 
at BP PLC. “That means building a 300 
million gal plant every 5-6 days.”

The UK faces a 303 million l. short-
fall in biofuel capacity as it aspires to 
meet its target of 5% of transportation 
fuel from biofuels by 2010, warned 
John Seed, managing director of Helius 
Energy. But producers and the supply 
chain can deliver the raw materials, he 
added, because of innovative technol-
ogy.

Bioethanol and biodiesel are likely 
to compete against each other de-
pending on oil prices, incentives for 
developments, and penalties, New 
said. Challenges facing growth of the 
industry include regulation, terminal 
investment, forecourt investment, and 
product quality. “I think these will be 
resolved but it will be a bumpy road,” 
New admitted.

New told OGJ that dialogue was 
essential with the automobile industry 
to coincide its timetable on produc-
ing cars for biofuels. About 80% of the 
EU’s car fl eet will turn over in the next 
13-15 years. However, the car industry 
is split among those looking at biofuels 
and those continuing with diesel-based 
cars. Views differ also about what work 
needs to be completed under EU regu-
lations.

Chavez wants

to dump Citgo

I
s Venezuela’s President Hugo 
Chavez selling off his country’s 

oil and gas assets to pay off debts? 
Reports say his government is selling 
overseas assets owned by Petroleos 
de Venezuela SA (PDVSA) and its US-
based refi ning branch, Citgo Petro-
leum Corp.

In fact, a share of the proceeds 
from such sales has been earmarked 
for the National Development Fund, 
a mechanism that is increasingly used 
to pay off domestic expenses.

In net terms, after discounting taxes 
and standing debts, ever since 2006 the 
combined revenues from asset sales of 
PDVSA and Citgo have totaled $3.42 
billion, of which $2.77 billion has 
actually entered Venezuela or is in the 
process of entering the country.

Most of this money comes from 
the 2006 dissolution the Lyondell-
Citgo association, netting Venezu-
ela about $1.31 billion, which was 
deposited into the NDF.

Selling the silverware
One year later, Citgo sold its 6.8% 

stake in the Explorer oil pipeline, as 
well as a 15.8% share in Colonial 
products pipeline. Both stakes were 
valued at $765 million.

A few months later, Citgo sold 
Nustar, owner of the Paulsboro and 
Savannah refi neries. According to 
Energy and Petroleum Minister Rafael 
Ramirez, the $600 million from the 
sale would be deposited in the NDF.

But a wrinkle has appeared in the 
sell-off plan in the form of a lawsuit 
fi led in the US by Road Ranger, a 
chain of travel centers and conve-
nience stores.

Road Ranger became a franchisee 
of Citgo in 1991 and, in the next 14 

years, expanded from four Citgo-
branded gas stations to 39, helping 
build the Citgo brand in America’s 
heartland of Illinois, Wisconsin, Indi-
ana, and Iowa.

Road Ranger has fi led claims 
against Citgo for breach of contract 
and violations of the Petroleum 
Marketing Practices Act caused by the 
Venezuelan fi rm’s unnecessary failure 
to supply gasoline to Road Ranger 
gas stations, for damaging the Citgo 
brand, and for dealing in bad faith.

Damage to Road Ranger
Citgo’s actions threatened the 

existence of the Midwestern chain 
and caused damages estimated by 
Road Ranger to be in excess of $30 
million. Road Ranger will also be 
seeking punitive damages under the 
Petroleum Marketing Practices Act for 
Citgo’s dishonest conduct.

In fact, Road Ranger claims that 
Chavez further damaged the Citgo 
brand when he engaged in “vitriolic” 
personal attacks against the US and 
President George W. Bush.

“These unrelenting attacks pro-
voked an organized consumer boycott 
against Citgo gas stations in the US, 
including boycotts of Road Ranger 
stores by its customers,” the suit states.

“Despite 14 years of promises and 
its contractual responsibility to sup-
ply Road Ranger with gasoline, when 
we needed them most, Citgo did not 
even try to help us,” said Dan Arnold, 
Road Ranger’s founder and president.

There’s a lesson here, we think, es-
pecially for those countries, govern-
ments, and corporations around the 
world who think they can do busi-
ness with Chavez. That lesson is very 
simple indeed: “caveat emptor.” ✦
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“Energy effi ciency is paramount to tackling carbon emis-
sions rather than rushing to biofuels,” Dings said. “Debating 
about the distinction between fi rst-generation and second-
generation biofuels is useless. The issue should focus on 
whether biofuels require new land as this is a sustainability 
issue,” he said.

Consolidation of biofuel companies is likely in the 
future, said Melissa Stark, partner of energy strategy at 
Accenture. She told OGJ that ageing technology would be 
a driver in bringing companies together. “Infrastructure 
development and fi nancial markets will be critical for the 
next 5 years. People want to see volumes on the market to 
see prices.” ✦

Eric Watkins
Senior Correspondent

Russia has signed several agreements for oil and gas with 
Serbia, largely aimed at underscoring its political support for 
the Balkan country.

In the main development, Russia and Serbia signed an 
agreement to create a joint company that will build the Ser-
bian stretch of the South Stream gas pipeline.

According to Dmitry Medvedev, the apparent successor to 
Russian President Vladimir Putin, the South Stream pipeline 
deal, valued at some $1.5 billion, will “form the foundation 
of energy stability for all of Europe in the future.”

The statement, alluding to the European need for such gas, 
followed the decision by the US and several member states of 
the European Union to recognize the declaration of indepen-
dence made by the former Serbian state of Kosovo.

Russia sided with Serbia and said it will block Kosovo from 
joining the United Nations or other international organizations.

Russia’s Putin said Kosovo’s declaration represented “a ter-
rifying precedent,” and he warned the West that the decision 
would “come back to knock them on the head.”

On his visit to Belgrade, Medvedev said Kosovo’s declara-
tion of independence violated international law “absolutely,” 
and he insisted, “Serbia needs support now.”

That view was rejected by the US Department of State, which 
said Kosovo will never be part of Serbia again, but that Washing-
ton would keep working on the issue with Belgrade and its ally 
Russia, both of which oppose Kosovo’s independence.

“We are going to continue to try to work with both the 
Russians and the Serbs on this but I think that it ought to be 
clear to everybody at this point that Kosovo is never going 
to be a part of Serbia again,” said DOS spokesman Tom Casey 
after Medvedev’s visit to Belgrade.

FILL UP

START BUILDING

If your company isn’t running on a full tank, you need to 
get moving on your recruiting. Visit CareerBuilder.com, 
the #1 resource for fi nding more qualifi ed candidates in 
the oil and gas industry.

ON PREMIUM TALENT

 > buildmydreamteam.com or 1-877-Fill-A-Job

Russia, Serbia sign natural gas 

pipeline deal, create new fi rm

______________________
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Total SA plans a $19 billion capital 
expenditure for this year, with refi n-
ing and marketing accounting for $2.5 
billion and petrochemicals $1.3 billion. 
The balance is dedicated to upstream, 
where a $1.8 billion sustained explora-
tion effort is planned.

Other oil and gas companies have 
recently released their spending plans 
for 2008. These include:

• Marathon Oil Corp. announced 
an $8 billion capital, investment, and 
exploration budget for 2008 compared 
with 2007 spending of $4.8 billion.

• Suncor Energy Inc., Calgary, has 
approved a $7.5 billion (Can.) capital 
spending budget for 2008, about 80% 
of which will target growth in oil sands 
projects.

• Anadarko Petroleum Corp. has 
approved total capital expenditures of 
$4.5-4.7 billion for 2008, including 
about 20% for exploration.

• Houston independent Newfi eld 
Exploration Co. announced a $1.6 
billion capital investment program for 
2008, of which $620 million is allo-
cated to the US Midcontinent region.

• Fort Worth independent Range Re-
sources Corp. reported capital spending 
plans totaling $1.065 billion for 2008. 

This represents an 18% increase over 
the company’s 2007 budget.

• Petrohawk Energy Corp., Houston, 
boosted its 2008 capital budget to $800 
million from $700 million last year.

• Houston independent Ultra Pe-
troleum Corp. approved a 2008 capital 
budget of $755 million compared with 
$714.5 million spent in 2007.

• Brigham Exploration Co. said its 
board approved a $134.4 million capital 
expenditure budget for 2008.

Total
Last year, Total dedicated $16 billion 

and added 1 billion boe from explora-
tion. Total Chief Executive Christophe 
de Margerie said, “We will fi nd barrels 
by exploration and not acquisition.”

Total’s upstream production last year 
grew by 1.5% over 2006 to 2.39 mil-
lion boe/d, de Margerie reported.

De Margerie maintained his expecta-
tions of an average 4%/year produc-
tion growth to 2010 based on $60/bbl 
Brent crude. At $80/bbl, production 
would be less by 50,000 b/d in 2010 
under production-sharing contracts.

De Margerie said although 2008 
production is uncertain because of the 
current economic and geopolitical en-

vironment, “even at an $80/bbl, [2008 
production] will exceed that of 2007.” 
Total is banking on new fi elds due on 
stream in Yemen and Congo, and the 
ramping up of Anguille in Gabon, Dol-
phin in Qatar, and Rosa in Angola.

The group’s proved reserves replace-
ment rate fell to 23% from 102%, 
partially because renegotiation of the 
Sincor contract in Venezuela reduced 
Total’s stake to 30% from 47%.

Maintaining a proved reserve life 
of 12 years and proved and probable 
reserve life over 20 years will require 
development of new capacities, he said. 
Numerous projects extending to 2015 
should bring production close to 3.3 
million boe/d.

Marathon Oil
Marathon’s increased spending stems 

primarily from a 180,000 b/cd expan-
sion at its 245,000 b/cd Garyville, La., 
refi nery, the Athabasca oil sands project 
in Alberta, and an associated expansion 
and heavy oil upgrade at its 100,000 
b/cd Detroit refi nery (OGJ, Nov. 12, 
2007, Newsletter).

Clarence P. Cazalot Jr., Marathon 
president and chief executive offi cer, 
noted that “reinvestment in the business 

Total reveals $19 billion capital budget for 2008

COMPANY NEWS

Regarding the South Stream agree-
ment signed by OAO Gazprom Chief 
Executive Alexei Miller and his Srbijagas 
counterpart, Sasa Ilic, the new company 
would draft all details for the pipeline 
over the next 18 months, including the 
rights and obligations of the Russian-
Serbian enterprise.

“We allocate 3 months for the cre-
ation of the company, and another 18 
months for the feasibility study,” said 
Gazprom spokesman Sergei Kupriyanov. 
“We expect construction to start no 
later than 24 months after the feasibility 
study has been completed,” he said.

Kupriyanov said it is important to 
negotiate with all the countries partici-
pating in the pipeline project—Russia, 
Italy, Bulgaria, and Serbia, with Bosnia 
and Greece as possible partners—“so 
that the feasibility study is integrated.”

The $14.65 billion South Stream 
project by Gazprom and Italy’s Eni SPA 
is designed to carry Siberian gas to 
Western Europe at a capacity of at least 
10 billion cu m/year.

Russia also will invest a further €900 
million in Serbia’s energy industry, said 
Medvedev during a visit to a major Ser-
bian oil refi nery in Pancevo. He did not 

detail the expenditures.
However, refi nery general director 

Serzan Bosnjakovic told Medvedev that 
a facility would be built at the refi nery 
with Russian help by 2010 that “will 
cost about €500 million” and “meet top 
modern standards.”

“We hope that, with your help, the 
capacity of the refi nery will grow to 7 
million tonnes of oil a year,” said Bosn-
jakovic. The refi nery currently processes 
5 million tonnes/year of oil.

Medvedev said all the documents on 
the investment plan had been drafted 
and would be signed “very soon.” ✦
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will contribute much-needed growth in 
US refi ning capacity.”

Marathon’s 2008 worldwide explo-
ration and production budget of $3.2 
billion is a 23% increase over last year’s 
E&P budget. Worldwide production 
capital spending in 2008 is projected at 
$2.1 billion, up 37% from last year.

Refi ning, marketing, and transporta-
tion spending is expected to total $3.5 
billion in 2008, up from $1.7 billion in 
2007.

Suncor Energy
Suncor’s budget for oil sands projects 

will enable the expansion this year of 
in situ bitumen production capacity 
to 350,000 b/d and support future 
construction of a third upgrader to 
increase oil sands production capacity 
to 550,000 b/d in 2012.

Another $1.5 billion is allocated for 

existing operations. About $1.2 billion of 
that will enable construction of Suncor’s 
North Steepbank mine extension (which 
will replace bitumen from mined-out 
areas), a planned maintenance shut-
down of Upgrader 1 in the second 
quarter, projects to improve reliability 
and productivity of oil sands assets, and 
emissions-control equipment.

About $275 million also will sup-
port production of 205-215 MMcfd of 
gas equivalent in 2008.

Downstream plans this year call for 
$225 million for sustaining operations 
following growth projects at two refi n-
eries during the past 2 years at Sarnia, 
Ont., and Commerce City, Colo.

Anadarko Petroleum
Anadarko expects 2008 oil and gas 

production to reach 205-210 million 
boe and says it will bring Blind Faith 

fi eld in the deepwater Gulf of Mexico 
on stream.

Of the company’s proposed outlays, 
30% will be spent in the Rocky Moun-
tains, 20% in the US Southern region, 
25% in the deepwater Gulf of Mexico, 
15% for international and frontier activ-
ities, and 10% for midstream facilities.

Anadarko plans to drill 2,700-3,000 
development wells in resource plays 
onshore in the US—85% in the Rocky 
Mountains, and 15% in its Southern 
region, including the Delaware basin, 
Eastern Chalk, and Carthage areas of 
Texas.

In the Rocky Mountain region 
Anadarko also will add a cryogenic 
processing facility at its Chapita plant 
in Greater Natural Buttes to double 
processing capacity to 500 MMcfd, 
and will add 400 MMcfd of gathering 
capacity at the Fort Union system in the 
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Imperial appoints successor to retiring chairman, CEO

Imperial Oil Ltd., Calgary, has named 

B.H. March, currently president, to suc-

ceed current Chairman and Chief Execu-

tive Offi cer T.J. Hearn, who will retire 

Mar. 31.

March also serves as director of refi n-

ing for Europe, Africa, and the Middle 

East for ExxonMobil Petroleum & Chemi-

cal BVBA in Brussels. Previously he has 

held management positions in ExxonMo-

bil’s refi ning, supply, and environment, 

health, and safety divisions.

Other moves
Bois d’Arc Energy Inc. promoted Greg 

T. Martin to chief operating offi cer.

Martin joined Bois d’Arc Offshore in 

July 1998. Before joining Bois d’Arc, he 

worked for Amerada Hess and Newfi eld 

Exploration Co.

Separately, the company promoted 

James P. Perkins to vice-president, land.

MegaWest Energy Corp., Calgary, has 

appointed R. William Thornton president 

in addition to his duties as chief operat-

ing offi cer.

Thornton has been MegaWest’s 

chief operating offi cer since Jan. 1, 

2007. George T. Stapleton II will remain 

MegaWest chairman and chief executive 

offi cer.

Previously, Thornton was Western Oil 

Sands general manager of petroleum 

engineering. Prior to that, he worked for 

Petrovera Resources, Gulf Canada, and 

Murphy Oil.

Penn West Energy Trust, Calgary, has 

appointed Murray R. Nunns president 

and chief operating offi cer.

Separately, David W. Middleton was 

promoted to executive vice-president, 

operations and business development. 

Middleton has worked in Penn West’s 

senior management since 1999.

Nunns has 29 years of oil and natural 

gas experience. Since 2003, he has been 

involved in the formation and manage-

ment of several public and private oil and 

gas companies.

From 1992 to 2002, Nunns held vari-

ous management positions at Rio Alto 

Exploration Ltd., including executive vice-

president of exploration and development 

as well as chief operating offi cer.

Houston independent 

Yuma Exploration & 

Production Co. has pro-

moted Michael F. Conlon

to president and chief 

operating offi cer. Conlon 

joined Yuma in November 

2002 as vice-president, 

exploration. Conlon has 

more than 35 years of US and internation-

al experience in oil and gas exploration.

Before joining Yuma, Conlon worked as 

vice-president, exploration, for Pluspetrol 

SA in Buenos Aires.

National Fuel Gas Co. (NFGC), Wil-

liamsville, NY, has named David F. Smith

chief executive offi cer.

Smith, who joined NFGC in 1978, will 

continue to serve as president and chief 

operating offi cer. Smith also has served 

as president of National Fuel Gas Supply 

Corp., Empire State Pipeline, National 

Fuel Resources Inc., and National Fuel Gas 

Distribution Corp. (NFGD).

Separately, current Chief Executive 

Philip C. Ackerman will retire effective 

June 1 but will retain his role as chairman. 

Ackerman, who joined the company in 

1968, previously served as president, chief 

fi nancial offi cer, and president of Seneca 

Resources, NFGD, and Horizon Energy 

Development Inc.

Enid, Okla., independent Ward Pe-

troleum Corp. has named Mark Jopling

operations manager.

PERSONNEL MOVES AND PROMOTIONS Jopling was initially employed by Hal-

liburton Services Co. as a fi eld and district 

engineer in various locations in north 

Texas and northwest Oklahoma where 

he designed and implemented cement 

work, fracture stimulations, and drillstem 

testing.

He joined Ward in April 1981 as a 

staff engineer, primarily with drilling and 

completion responsibilities, and later 

became a senior staff engineer assisting 

with daily operations.

BreitBurn Energy Partners LP, Los 

Angeles, reorganized its operations group 

into Western, Central, and Eastern divi-

sions and set up an operations manage-

ment team led by Mark L. Pease, chief 

operating offi cer since December 2007.

Chris Williamson was promoted to 

senior vice-president, production opera-

tions and Western division. He will be 

responsible for companywide production 

operations. He was vice-president, opera-

tions, and joined BreitBurn in 1994.

Dave Baker was promoted to vice-

president, reservoir engineering and 

Central division. He will be responsible for 

companywide reservoir engineering and 

evaluation of existing properties and ac-

quisition candidates. He will manage the 

Wyoming, Texas, and Florida asset teams. 

He joined BreitBurn in 1999.

Dwayne Stewart was promoted to 

vice-president, geosciences and Eastern 

division, and will manage geoscience 

work in all of the company’s asset teams. 

His geographic responsibility is Michigan, 

Indiana, and Kentucky. He joined Breit-

Burn in 2006.

Williamson, Baker, and Stewart will 

work from BreitBurn’s Houston offi ce.

Hyperdynamics Corp., Sugar Land, 

Tex., has named Jim Spear vice-president 

and chief geologist. Spear joined the com-

pany in November 2007.

Hyperdynamics is an oil and gas ex-

ploration company founded in 1996 and is 

currently exploring off Guinea. It holds the 

largest exploration license in West Africa, 

covering 31,000 sq miles.

Conlon
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of the budget is attributable to the US 
Southwest region, 40% to the Appala-
chian region, and 4% to the Gulf Coast 
region.

Included in the budget are 187 net 
coalbed methane, tight gas, and shale 
wells in Nora-Haysi fi eld in Virginia, 92 
net Barnett shale wells in the Fort Worth 

Powder River basin, bringing its total 
capacity to 1.3 bcfd.

In the deepwater gulf Anadarko will 
focus on development drilling, par-
ticularly in the eastern gulf and the K2 
unit, and will drill 6-8 exploration and 
appraisal wells targeting Miocene and 
Lower Tertiary objectives.

Anadarko has allocated most of its 
international capital toward projects 
in Brazil, Alaska, Algeria, and China, 
including deepwater activities in West 
Africa, the South China Sea, and Per-
egrino fi eld off Brazil.

Newfi eld Exploration
Newfi eld plans to devote $460 mil-

lion of its Midcontinent spending to the 
Woodford shale in southeastern Okla-
homa’s Arkoma basin. The company 
has 165,000 net acres in the Woodford 
shale.

The Woodford program calls for 
Newfi eld to drill and operate 100 
horizontal wells this year. Newfi eld also 
plans to participate in 60-70 nonoper-
ated wells there.

Newfi eld plans to spend $310 mil-
lion in its Rocky Mountain region 
operations, $245 million on land wells 
across Texas, and $240 million on Gulf 
of Mexico projects.

Internationally, Newfi eld plans to 
spend $155 million. In Malaysia, New-
fi eld plans to start production this year 
in Puteri and East Belumut-Chermingat 
fi elds.

Range Resources
Range Resources’ budget this year 

includes $783 million for drilling and 
recompletions, $109 million for land, 
$51 million for seismic surveys, and 
$122 million for the expansion and 
enhancement of gathering systems and 
facilities.

Of the drilling and recompletion 
capital, 95% is attributable to lower-risk 
development and exploitation activities, 
and 5% is attributable to exploration 
projects, Range said.

This year Range expects to drill 968 
gross (715 net) wells and undertake 
82 (66 net) recompletions. About 56% 

basin, and 60 net Marcellus shale wells 
in Appalachia.

The remaining 376 net wells are 
primarily tight gas and oil wells in the 
company’s other core areas.

Petrohawk Energy
Petrohawk raised its spending plans 
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gas acreage holding.
The company, which was operating 

18 rigs in late January, expects the 2008 
program to involve 22 operated rigs to 
drill 350 operated wells.

The Elm Grove budget is $293 mil-
lion for 140 planned operated wells. 
Petrohawk closed a $169 million 

acquisition of properties in the fi eld. It 
has spud an offset to its fi rst horizontal 
Lower Cotton Valley Taylor sand well, 
Killen 13-3H, which came on line at 
16.5 MMcfd at yearend 2007.

The Fayetteville shale budget is $278 
million for 150 operated and 50 non-
operated wells. The company brought 
on production 20 wells in 2007 in 
the Hurricane prospect in Van Buren 
County that averaged 2.3 MMcfd/well 
for 30 days.

Ultra Petroleum
Ultra expects its 2008 production to 

reach 135-140 bcf of gas equivalent, 
18-22% higher than its 2007 produc-
tion. Ultra plans to drill 26 delineation 
wells in 2008 under its 5-year plan to 
drill 120 delineation wells.

Michael Watford, chairman, presi-
dent, and chief executive offi cer, said 
the company plans to drill 240 gross 
(113 net) wells in Wyoming. About 
20% of the net wells will be devoted to 
delineation.

“It is extremely important for us to 
continue defi ning the Pinedale fi eld so 
we can get our arms around the actual 
size of the resource,” Watford said.

Ultra develops long-life natural 
gas reserves in Pinedale and Jonah 
fi elds. The company increased its 2009 
production target to 170-175 bcf of 
gas equivalent from its previously an-
nounced target of 160-165 bcf of gas 
equivalent.

Brigham Exploration
The Austin, Tex.-based independent 

plans to spud 33 wells in 2008 with an 
average working interest of 54%. About 
76% of the 2008 capital budget is al-
located to drilling expenditures, a 6% 
increase compared with 2007.

Brigham plans to spend $52.4 mil-
lion on its Rocky Mountain region 
where it expects to drill 17 wells in 
the Williston basin. The company also 
will spend $51.7 million on its on-
shore Gulf Coast region. Another $13.6 
million of the 2008 exploration and 
development capital expenditures will 
be allocated to the Anadarko basin. ✦

based on several corporate develop-
ments, including recent acquisitions 
that provide growth opportunities, 
expansion on exploratory success at 
Elm Grove and Terryville gas fi elds in 
northwestern Louisiana, and initial 
positive drilling results in the northern 
part of the Arkansas Fayetteville shale 
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 Pinedale, Jonah gas fi elds
 see expanding development

nary 200-205 bcfe in 2010.
It plans to drill 26 delineation wells 

in 2008 as part of a 5-year, 120-well 
delineation program.

Ultra’s yearend 2007 proved reserves 
were 2.98 tcf of gas equivalent, up 25% 
on the year.

“More importantly,” the company 
said, “the third party identifi ed, engi-
neered, and economic resource base net 
to Ultra in Wyo-
ming has grown 
from 9.9 tcfe to 
10.7 tcfe, well on 
our way to the 12 
tcfe target.”

The company 
identifi ed 5,300 
undrilled locations at the end of 2007, 
up 650 from a year earlier.

Ultra calculated its 2007 fi nding 
and development costs at 98¢/Mcf, 
down from $1.10 in 2006. The $4.66/
Mcf realized gas price in 2007 was a 
22% decline from 2006, but Ultra’s net 
income margin from continuing opera-
tions was 32% and its return on capital 
27%. The company sold its China Bohai 
Bay interests, which did not contribute 
to fourth quarter 2007 production.

Ultra’s fourth quarter production 
totaled 32 bcf of gas and 255,300 bbl 
of condensate. Fourth quarter conden-
sate price was $79.84/bbl in 2007 and 
$57.06/bbl in 2006.

Field operations
Ultra-interest Pinedale completions 

in 2007 averaged initial fl ow rates of 
8.8 MMcfd with a maximum of 20.8 
MMcfd from Upper Cretaceous Lance, 
Watford said.

The formation averages 1,400 ft 
of net pay in a 5,600-5,700-ft gross 
interval.

After 20-25 large fracs at $100,000/
stage, the typical well comes on at a 
high rate, produces 20% of estimated 
ultimate recovery in the fi rst 2 years, 
declines rapidly for 2-3 years, and then 
fl attens for an expected 40-50-year 
producing life.

Ultra drilled 212 gross (105 net) 
wells in 2007. Its Pinedale drilling aver-

Rapid development progress at giant 
Pinedale and Jonah gas fi elds in South-
west Wyoming is evident in the year-
end fi nancial and operating fi gures of 
Ultra Petroleum Corp., Houston.

The two Green River basin fi elds 
rank among the top six US gas fi elds by 
reserves, said Michael D. Watford, Ultra 
chairman, president, and chief execu-
tive offi cer.

EnCana Corp. and BP PLC have the 
two largest positions in Jonah, and Ultra 
is third. Jonah fi eld, with 1,000 wells 
on 36 sq miles, has an estimated 13.6 
tcf in place, of which EnCana estimates 
slightly more than 60% will be recov-
ered, Watford said.

Pinedale, where Ultra has the largest 
land position, covers 90 sq miles and 
began to develop 4-5 years after Jonah. 
Pinedale has 48 tcf of OGIP, and EnCana 
suggests 57% recovery there. Pinedale is 
only 8% developed.

Each fi eld is producing more than 1 
bcfd of gas.

Ultra in 2008 looks forward to more 
year-round fi eld access at Pinedale and 
plans to accelerate delineation drilling, 
continue development drilling, work 
on a downspaced 5-acre pilot, evaluate 
nonsand pay projects to add incremen-
tal reserves, and explore deeper forma-
tions, Watford said.

The company, envigorated by start-
up of the Rockies Express pipeline to 
the eastern US, will nearly double in 
2008 the number of Pinedale delinea-
tion wells it drilled in 2007.

Ultra is the only entity with produc-
tion in both fi elds, Watford said, but 
Newfi eld Exploration Co., Houston, is 
now drilling in both.

2008 status
Ultra’s board in late February ap-

proved a 2008 capital budget of $755 
million, up from the $714.5 million 
spent in 2007.

The company forecasts that its pro-
duction, which comes from Pinedale 
and Jonah, will total 135-140 bcfe 
this year compared with 114 bcfe in 
2007. Its forecast is for production of 
170-175 bcfe in 2009 and a prelimi-
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EOG Resources Inc. booked 21 mil-
lion boe of proved reserves in Parshall 
fi eld in the North Dakota Bakken shale 
oil play by yearend 2007 and is still 
comfortable with its previous estimate 
that net reserves will eventually reach 
80 million bbl.

The multiyear Williston basin play is 
the major driver of EOG’s 36% growth 
target in oil and condensate production 

aged 35 days/well from spud to total 
depth, compared with 61 days in 2006.

It drilled the Warbonnet 4D1-9 well 
from spud to TD 13,175 ft in 17.5 
days, surpassing the previous 18.6-day 
record, and drilled 75% of the 2007 
Pinedale wells in 40 days or less. Before 
2007, 41 days was the record.

Ultra attributed the improvement to 
the use of oil base mud, new drillbit 
technology, and rig fl eet upgrades.

The company placed on production 
193 gross (90 net) wells in 2007 vs. 
124 (57) in 2006 in Wyoming.

Delineating Pinedale
Ultra had 11 operated rigs and 

another 12 nonoperated rigs running 
at Pinedale at the end of 2007. Five rigs 
are on delineation wells, and the com-
pany has identifi ed 100 quarter sections 
for delineation drilling at Pinedale.

“Current plans call for continuing 
the delineation drilling effort for at least 
the next 5 years in ongoing efforts to 
fully defi ne the ultimate potential of 
this gigantic asset,” the company said.

Ultra said 13 of the planned 17 de-
lineation wells for 2007 had suffi cient 
production history by late February 
2008 to estimate reserves. For those 13 
wells, reserves averaged 31% better than 
the 2006 yearend reserve estimates by 
consulting engineers. Early 2008 delin-
eation results continued to show great 
success, the company added.

Consulting engineers assigned 
Boulder 9B1-19, a delineation well in 
east-central Pinedale, 8.6 bcfe of EUR 
after it came on at 11.6 MMcfd. Farther 
south, Boulder 10D-32 came on at 11.9 
MMcfd and was assigned 6.8 bcfe of 
EUR.

“The combination of these wells on 
the east side of Pinedale expands Ultra’s 
reserve mapping and removes the area 
previously known as the ‘Boulder Gap,’” 
the company said.

Meanwhile, Riverside 10C1-25 on 
Pinedale’s western edge came on at 9.8 
MMcfd.

Nonsand and deep work
Ultra said its program to return to 

in 2008, the company told investment 
analysts earlier this month. EOG aver-
aged 24,600 b/d of crude and conden-
sate in the US in 2007 and 27,600 b/d 
in the quarter ended Dec. 31.

The company’s best horizontal wells, 
in the northern part of the play, have 
had initial production rates of 2,000 
b/d, and the last 10 completions aver-
aged 1,700 b/d and 700,000 bbl/well 
of reserves.

older Pinedale wells to stimulate and 
complete nonsand intervals, although 
still early, indicates that the bypassed 
pays “appear to add materially to the 
overall reserves and production at only 
the additional cost of the extra frac 
jobs.”

It may take 18-24 months to un-
derstand how much more reserves are 
being added, Watford said. Early results 
indicate the cost to be about $1/Mcf.

By late February, Ultra had complet-
ed 19 wells in nonsand intervals and 
run production logs of 12 of them.

“These production logs indicate that 
the fl ow rates from the 63 additional 
frac stages pumped in this test have 
averaged over 100 Mcfd/stage,” Ultra 
said.

On 8 of the 12 logged wells, a sec-
ond production log confi rmed that the 
nonsand stages are performing similarly 
to typical Lance sand intervals.

Separately, the Ultra and Shell 
Western E&P Mesa 10D-33 exploration 
well in central Pinedale was drilling 
at 17,878 ft in the Blair in late Febru-
ary after topping Blair at 16,204 ft. It 
is expected to TD at 19,500 ft by early 
March.

The Blair section appears to contain 
a large thickness of potential pay sand 
with better porosity than encountered 
at the Questar Corp. Stewart Point 
15-29 well (OGJ, Dec. 4, 2006, p. 35). 
That well proved gas in the Cretaceous 
Blair and Hilliard shales, Watford noted, 
but had mechanical problems and was 
completed uphole in the Lance.

Land and pipelines
Pipeline capacity and land ac-

cess both appear to be opening up at 
Pinedale fi eld.

With start-up of the Rockies Express 
pipeline in early 2008, Ultra is “getting 
the best gas prices we ever received in 
the Rockies, well above $7,” Watford 
said.

Rockies Express is important to 
Ultra, an anchor shipper, because it en-
ables the company to deliver gas east of 
the Rocky Mountains for the fi rst time. 
Within weeks, the pipeline will become 
fully operational from Opal, Wyo., to 
a connection with Panhandle Eastern 
Pipeline near Columbia in Audrain 
County, Mo.

Not long ago, the northern Rock-
ies had 6.6 bcfd of takeaway capacity. 
Rockies Express added 1.5 bcfd and 
will expand to 1.8 bcfd. Several other 
systems are planned, perhaps led by El 
Paso Corp.’s 1.2 bcfd Ruby pipeline to 
northern California, and another pipe-
line of similar size to Chicago is under 
discussion.

A fi nal environmental impact state-
ment regarding Pinedale, expected in 
the second half of 2008, is likely to 
authorize year-round access to drill and 
complete wells in most parts of the fi eld 
while still leaving some large areas for 
wildlife migration, Watford noted.

The EIS envisions as many as 40-45 
rigs operating at Pinedale, compared 
with the 28 working today, he said. ✦

EOG to corner North Dakota Bakken play
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Drilling successes come from the right combination of people and products.

At Varel, our innovative PDC and Roller Cone drill bits are backed by an experienced support team 

that’s ready to deliver for you. Simply put, you get more with Varel drill bits:

Let us apply our mindset to your drilling needs. Visit us at www.varelintl.com/innovation.

Performance-driven products for your application

Increased speed and extended durability

Local applications knowledge coupled with

global experience
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Philadelphia operator Atlas Energy 
Resources LLC said it has determined 
that it could ultimately recover 4 to 6 
tcf of natural gas from the Devonian 
Marcellus shale on its properties mostly 
in southwestern Pennsylvania.

Atlas Energy controls 483,000 acres 
in Pennsylvania, New York, and West 
Virginia and is aggressively adding land.

After reviewing the length of its 
hydraulic fracs, the company said 
it believes it will be able to develop 
the formation with vertical wells on 
40-acre spacing. That would give it 
4,000 to 6,000 potential locations in 
southwestern Pennsylvania, where it 
is concentrating on 224,000 acres and 
where it has drilled all but one of its 
Marcellus wells.

Almost all of the southwestern 
Pennsylvania acreage has ample pipeline 
capacity that is controlled by the com-
pany’s affi liate, Atlas Pipeline Partners LP.

Atlas Energy has drilled 27 vertical 

“We feel we have a considerable 
amount of technically proven but un-
booked reserves in the Bakken, Barnett, 
and Uinta basin plays,” said Mark Papa, 
EOG chairman and chief executive of-
fi cer.

EOG said it has 24 producing wells 
on more than 175,000 acres in what it 
believes is the most economic area, is 
acquiring more acreage, and plans to re-
veal more about the play in late Febru-
ary. It said it has leased the vast majority 
of the play area.

The company, which is still defi ning 
the productive area’s extent, is drilling 
its fi rst 320-acre downspaced well in 
the play, explored so far on 640-acre 
spacing. Recovery factors at 640-acre 
wells are very low, and it will be late 
December before it can observe the 
downspaced well’s fl ow rates relative to 
offset wells, EOG said.

The company said it is seeing de-
clines of 5-10% lately in rig rates and 
stimulation costs compared with 2007 
in the Bakken.

wells to date, 21 of which are produc-
ing into a pipeline. The other six are 
to be connected shortly. The company 
believes it has largely delineated its 
acreage.

Analysis by consulting engineers 
implies fi nding and development costs 
of about $1/Mcf, said Richard D. Weber, 
Atlas Energy president and chief operat-
ing offi cer.

Weber said, “While the fi nding and 
development costs of our vertical drill-
ing program compare favorably with 
the reported results from horizontal 
drilling of other shale operators in the 
Appalachian basin and elsewhere, we 
believe that our horizontal drilling pro-
gram has the potential to even further 
enhance our economic returns from the 
Marcellus shale.” 

Atlas Energy, which has drilled one 
horizontal Marcellus well in south-
western Pennsylvania with an industry 
partner, plans to drill at least four more 

It plans to start up a gas processing 
plant in March because the Bakken cas-
inghead gas is especially high in natural 
gas liquids content.

EOG said it is exploring in other 
“shale and unusual rock plays” in the 
US that involve horizontal drilling and 
will only discuss those efforts after 
they have been technically proved and 
the company has leased the acreage it 
seeks.

EOG is experimenting with hori-
zontal drilling in a couple of resource 
plays in the East Texas-North Louisiana-
Mississippi area, which are run from its 
Tyler, Tex., offi ce. It said drilling in these 
plays has been 100% vertical to date, 
and Papa said it might have some good 
results to report in 2008.

In a joint venture, EOG and National 
Fuel Gas Co., Buffalo, NY, have drilled 
vertical and horizontal wells to Devo-
nian Marcellus shale in the northern 
Appalachian basin, but it is too early to 
discuss results, Papa said. ✦

horizontal wells in 2008.
Consulting engineers Wright & Co. 

Inc. assigned 961 bcf/well of proved 
reserves to Atlas Energy’s fi rst 14 south-
western Pennsylvania Marcellus wells, 
including fi ve initial wells to which 
the company applied fi rst-generation 
completion techniques.

For the nine later wells where the 
company used advanced drilling, 
completion, and production techniques, 
the consultant assigned reserves that 
averaged 1.3 bcf/well and were as high 
as 1.8 bcf.

Since adopting the advanced tech-
niques, the company’s initial 24-hr 
rates into a pipeline have averaged 1.3 
MMcfd and have been as high as 2.6 
MMdfd.

“Based on published reports, to 
the company’s knowledge, these are 
the best initial daily production rates 
of any vertical wells in the Marcellus 
play. In response to these results, Atlas 
Energy plans to drill and complete at 
least 150 vertical Marcellus shale wells 
over the next 18 months,” the com-
pany said. ✦

Atlas sees 4-6 tcf recovery from Marcellus shale

OGJ author’s
guide available

The Oil & Gas Journal 
exploration editor is pleased 
to receive manuscripts on all 
exploration related subjects 
from new or experienced 
authors worldwide. OGJ 
accepts exclusive articles 
and manuscripts condensed 
from oral presentations. A 
brief author’s guide outlining 
our needs and answering 
other questions is available 
from: Exploration Editor, Oil 
& Gas Journal, 1455 West 
Loop South, Suite 400, 
Houston, TX 77027; Ph. 
(713) 963-6292; Fax (713) 
499-6310; email to alanp@
pennwell.com
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Nina M. Rach
Drilling Editor

Dubai contracts fi rst
 new Maersk jack up

Maersk Contractors is 
building four identical in-
dependent leg cantilever 
jack ups with an innova-
tive XY cantilever design 
at Keppel FELS in Sin-
gapore. The fi rst rig, the 
Maersk Resilient (Fig. 1), 
was named on Jan. 30, 2008, and will 
travel 3,472 nm nautical miles to Dubai 
for a 3-year contract with state-run 
Dubai Petroleum Establishment (DPE).1

The rig should arrive in Dubai by the 
end of this month, following a 3-week 
mobilization to the Persian Gulf.”

Design
The design team for the MSC CJO-

X100 MC project (Fig. 2) included 20 
experienced jack up rig crew and en-
gineers from Maersk and Netherlands-
based Marine Structure Consultants 
(MSC). The team incorporated features 

from two existing ultraharsh environ-
ment jack ups, Maersk Innovator and 
Maersk Inspirer, in the new design. 

The new rigs have a large, open 
deck space of 2,143 sq m and will be 
equipped to drill deep, diffi cult wells, 
and handle high temperature and high-
pressure conditions. The design includes 
automated systems that will speed up 
the drilling process and make it safer 
for righands. Dual assembly lines with 
45-ft and 60-ft mouse holes will make 

it more effi cient to build stands offl ine. 
The derrick is tall enough to accommo-
date drill pipe in stands of four joints 
(“fourbles”), although offl ine pipe han-
dling and storage is limited to stands of 
three joints.

XY cantilever
The XY cantilever design was pio-

neered on the Maersk Innovator.1 The 
cantilever can skid transversely (X) 
as well as longitudinally (Y) and 
eliminates the need for a transverse 
skidding substructure. The rig can 
skid transversely and the rig can move 
with pipe in the derrick, saving time 
between wells, Maersk says.

The XY cantilever has a 70-ft reach 
from stern to well center and a trans-
verse reach of 46 ft. Maersk can alter 
the design further, “similar to what was 
done to Maersk Inspirer,” where canti-
lever reach was extended to 100 ft from 

the original 90 ft.1

The cantilever deck is raised more 
than 3 m above the main deck, and the 
space underneath is available for stor-
age. The length of the cantilever accom-
modates two pipe racks with capacity to 
store 30,000 ft of drill pipe (31⁄2-in. to 
65⁄8-in. diameter) and up to 13,330 ft of 
casing simultaneously.

Fluids
The rig has a 7,500-psi mud system 

Drilling

S P E C I A LSSSS P E C I A L

Practical Drilling Technology
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with three Wirth TPK 71⁄2-in. x 14-in., 
2,200-hp pumps, and a slurrifi cation 
unit with a 2,500-bbl slurry holding 
tank. There are 12 mud pits, including 4 
slug or chemical pits and 4 mud storage 
tanks, with a total capacity of 6,000 bbl. 
There is an auto mixing system that re-
duces or eliminates manual mixing and 
a chemical dosing system that reduces 
human exposure to chemicals.

To handle mud returns, there are 
four Swaco BEM 650 shale shakers and 
two Swaco vacuum degassers.

A dual drilling fl uid system allows 
rig hands to “hot swap” or easily change 
between mud and completion fl uids.

Safety
A computer-assisted drilling system 

and mechanized pipe handling will 
provide a safer working environment 
on these new rigs. Maersk crews are 
being trained with 3D simulators that 
allow them to practice with software 
controlling all rig fl oor equipment. 

Workers also train on full-scale equip-
ment at vendor sites.2

The drilling instrumentation system, 

Drill View, was designed by Maritime 
Hydraulics and is operated from chairs 
with joysticks and touch screens in an 

Maersk Resilient is the fi rst of four new jack ups, shown here at Keppel FELS in 
Singapore (Fig. 1, image from Maersk Contractors).

Marine Structural Consultants BV and Maersk designed the new 350-ft CJ-
0-X100 MC cantilevered jack up (Fig. 2, image from Maersk).

The drill fl oor of the Maersk Resilient includes the new Torque Master iron roughneck, which can handle 
drill pipe, collars, casing, tubing, and liners up to 20-in. diameter (Fig. 3, image from Maersk).

Special Report
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The first of the InSite™ generation of logging-while-

drilling systems, the InSite ADR sensor from 

Sperry Drilling Services provides a new level of

knowledge about your reservoir. The perfect sensor

for geosteering and putting the well in the optimum

position, it dramatically improves production and

extends the life of the field.

Get more InSite into your reservoir.™ 

Visit us at www.halliburton.com/adr.

© 2008 Halliburton. All rights reserved.

Introducing the InSite ADR™

Azimuthal Deep Resistivity sensor

from Sperry Drilling Services.

>> InSite into your reservoir.™

Unleash the energy.™

Sense something 

new on the horizon?

Deeper reading

Higher resolution

Faster telemetry 

Greater reliability

InSite generation:
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air-conditioned driller’s cabin. A CCTV 
camera is programmed to automatically 
follow the drilling sequence in order to 
offer the driller the best view of opera-
tions.

Handling
Tubulars are managed with a knuckle 

boom crane, automated pipe handler, 
block retract system, top drive, and 
Torque Master iron roughneck. The 
knuckle boom crane is installed on 
the cantilever deck and moves indi-
vidual pipe joints to the tubular feeding 
machine; this eliminates the need for 
manual handling when pipe stands are 
made up or broken out. Stands are as-
sembled and can also be stored on the 

cantilever deck.
The knuckle boom crane can also 

move nontubular equipment (subs, 
elevators) between the drill fl oor and 
the heavy tool storage area inside the 
cantilever.

The pipe racker can handle tubulars 
in the range of 31⁄2-in. to 14-in. diam-
eter.

The Torque Master is a new hybrid, 
which makes up drill pipe and casing 
and is equipped with a torque and turn 
system. It can handle tubulars in the range 
of 27⁄8-in. to 20-in. diameter (Fig. 3).

The Maritime Hydraulic DDM-750-
AC top drive is powered by a single air-
cooled AC motor. The drawworks and 

traveling block are grooved for 13⁄4-in. 
drill line.

The deck cranes have a static lift 
capacity of 80 tonnes and a dynamic lift 
capacity of 40 tonnes and are capable of 
lifting any coiled-tubing unit.

Comparison
The new MSC CJ50-X100 design is 

comparable to the Friede & Goldman 
(F&G) JU-2000A/E jack ups.3 4 The 
MSC and the JU-2000A are designed 
for 350-ft water depth (300 ft in harsh 
environments) and can drill to 30,000 
ft. The JU-2000E is an extended-leg 
design and rated for 400 ft water depth. 
They all have triangular truss legs, an 
accommodation module that wraps 
around the forward leg, and deck cranes 
mounted on the jacking structures, 
increasing available deck space. The JU-
2000A legs are slightly longer than the 
MSC design (493 ft vs. 479 ft) and the 
JU-200E legs are even longer at 548 ft.

The cantilever is slightly longer on 
both JU-2000 designs (75 ft vs. 70 ft 
for the CJ50-X100). Drilling capacities 
(cantilever and hook loads) are similar 
for the MSC design and the JU-2000A 
but slightly higher on the JU-2000E.

The Wirth drawworks of the CJ-
0-X100 offer 4,500 hp, but the draw-
works on the JU-2000E are 3,000 hp.

The MSC design also has a taller der-
rick (210 ft vs. 170 ft on both JU-2000 
designs) and accommodates 20% more 
personnel than the JU-2000A. But the 
JU-2000E is designed for a 750-tonne 
top drive, while the new MSC jack ups 
will have only 680-tonne top drives.

There is a large disparity in the fl uid 
capacities. The MSC design includes 
larger storage for potable water (2,750 
bbl vs. 1,531 bbl) and has slightly 
more bulk storage capacity (7,050 
cu ft cement and 10,550 cu ft bulk 
mud)––17,600 cu ft vs. only 15,750 
cu ft on the JU-2000A. The MSC design 
also has larger liquid mud capac-
ity—6,000 bbl vs. only 3,745 bbl on 
the JU-2000A.

But the JU-2000 stores 21,270 bbl 
of drill water, considerably more than 
the 8,645 bbl (5,500 bbl drill water 

MAERSK CONTRACTORS HIGH-EFFICIENCY JACK UPS

Design MSJ CJ50-X100 MC
Hull dimensions 70 m x 68 m x 9.5 m 

 (229 ft x 223 ft x 31 ft)
Leg length 146 m (479 ft)
Jacking speed 1.47 fpm
Rated water depth 350 ft; 300 ft harsh environment
Rated drilling depth 30,000 ft
Derrick 64 m x 14 m x 14 m

 (210 ft x 45 ft x 45 ft)
Cantilever reach
  Stern to well center 21.3 m (70 ft)
  Center line to side 14 m (46 ft)
Combined cantilever load 1,240 tonnes
Racking capacity 30,000 ft drill pipe + 13,300 ft casing
Variable load 4,500 tonnes, incl. combined drilling load
Hoisting capacity (static hook load) 1.5 million lb
Drawworks
  Wirth GH 4500 EG-AC 4,500 hp; 3 AC motors
Traveling block
  Maritime Hydraulic AS 680 tonnes
Top drive
  Maritime Hydraulic DDM-750-AC 680 tonnes

 Max. continuous torque 64,400 ft-lb
 Max. intermittent torque 87,800 ft-lb

Rotary table
  Maritime Hydraulic type RTSS 49.5-in., 99,500 ft-lb torque, 40 rpm, max. load 800

 tonnes
Iron roughneck
  Maritime Hydraulic Torque Master Handles 27⁄8-in. to 20-in. diameter tubulars
Cranes
  Main Two, each with 155 ft boom, 80 tonne static load, 40

 tonne dynamic load
  Knuckle boom 82 ft reach, 12 tonne load, 5 tonne winch
Power supply
  Generator sets Four A. Van Kaick/DSG 114M1, each 2,655 kva@cosq 

 0.9; total 10 mW
Well control equipment
  Hydril compact, 183⁄4-in., single-stack BOP One 10,000 psi annular preventer
BOP Two 15,000 psi double-ram preventers
Diverter system 500 psi
Cement system:
  Cement pump 15,000 psi
Bulk cement capacity 200 cu m (7,050 cu ft)
Mud system:
  Wirth TPK 71⁄2-in. x 14-in. pumps Three, 2,200 hp, 7,500 psi rating
  Swaco BEM 650 shale shakers Four
  Swaco vacuum degassers Two
  Bulk mud capacity 300 cu m (10,550 cu ft)
  Liquid mud capacity 6,000 bbl
Fluid capacities
  Drill water 5,500 bbl
  Brine 3,145 bbl
  Potable water 2,750 bbl
  Slurry tank 2,500 bbl
Accommodation 120 people

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

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

OIL GAS&
JOURNAL B

A

M SaGEF

OIL GAS&
JOURNAL B

A

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13215&adid=logo


Oil & Gas Journal / Mar. 3, 2008

and 3,145 bbl brine) on the MSC CJ-
0-X100.

Dubai
Last year, the Emirate of Dubai 

took control of its four offshore fi elds 
(Falah, Fateh, SW Fateh, Rashid) and 70 
platforms from Dubai Petroleum Co., a 
consortium led by ConocoPhillips (OGJ, 
Nov. 5, 2007, p. 66). UK-based Petrofac 
Ltd. and newly acquired subsidiary SPD 
LLC began a turnkey contract with the 
government to manage Dubai’s offshore 
facilities, production, and well opera-
tions on Apr. 2, 2007.

On Jan. 18, Petrofac announced a 
joint agreement with DPE to establish 
the Dubai Petroleum Training Center 
(DPTC) at DPE’s offi ce in Dubai. The 
center will provide safety and technical 
training and will open mid-2008.

Fleet
Maersk owns and operates a fl eet 

of 18 drilling units, including one 
semisubmersible, one 375-ft jack up, 6 
ultraharsh environment jack ups, and 
10 drilling barge rigs.

The company has eight additional 
rigs under construction, including the 
four new high-effi ciency 350-ft jack 
ups discussed in this article, one new 
375 ft jack-up rig, and three deepwater 
development semisubs.

The next three MSC 350-ft jack ups 
will be delivered from Keppel FELS over 
the next 15-20 months. All the other 
rigs will be delivered by 2010. ✦
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Houston

This article examines 
the difference in axial stresses of alumi-
num and steel tubulars during drilling 
and concludes that aluminum tubu-
lars can reduce cost and extend the 
reach of drilling operations.

The cost of drilling depends on 
the size and weight of the equip-
ment employed to drill the well. 
Density of tubulars is an impor-
tant parameter that has signifi cant 
impact on the capacity and size 
of drilling equipment required. It 
may be possible to reduce drilling 
costs by employing oil well tubulars 
made of materials lighter than steel.

It is well known that aluminum 
is widely available and less expen-
sive than steel. So for the purpose of 
reducing drilling costs, why not use 
aluminum tubulars in oil well drilling?

The choice of material dictates both 
the tubular stresses and strength. This 
article discusses the technical viability 
of employing aluminum-based tubulars 
in oil well drilling and assesses the tu-
bular stresses expected during common 
drilling operations with aluminum and 
steel tubulars.

Design
When designing a drilling tool and 

components, engineers take anticipated 
loads and stresses into consideration 
and select components to meet or ex-
ceed the maximum anticipated stresses. 

The required strength of oil well 
drilling equipment depends primarily 
on maximum anticipated stresses and 
safety factors. These stresses include ten-
sion, compression, pressure, bending, 
and torsion.

Axial stress (tension and compres-
sion) is important, either directly or in-
directly, in a number of design aspects. 
For instance:

• The hanging weight of casings 
and drillstrings sets the requirements 
for axial strengths of downhole tubu-
lars and the sizes of the drilling lines 

that are strung through the crown and 
traveling block.

• Derrick legs are in compression 
during drilling due to hook loads that 
are also a function of tubular weight 
and dynamic running conditions. Proj-
ect staff must determine the maximum 
amount of compression acting on a 
derrick leg to choose the required der-
rick capacity.

• Axial stress is an 
important input to 
correct tubular rat-
ings for collapse and 
burst. 

• The use of 
lighter pipe, with 
consequently less 
axial stress, allows for 
larger diameter drill-
strings to be selected, 
reducing parasitic 
pressure losses and 
providing greater 
hydraulic horsepower 

to the BHA components and bit.
• The fatigue failure of drill pipe 

resulting from rotating tubulars in 
doglegs or under buckling conditions 
for extended periods under stress is 
proportional to the axial stress magni-
tude and type.

The design of lightweight alumi-
num-based drill pipe (LADP), drilling 
practices, and analytical studies have 
shown that LADP strings have techni-
cal and technological benefi ts when 
compared with steel strings. LADP may 
reduce the cost of extended reach drill-

Aluminum tubulars make effi cient drillstring

Based on and updated from two presentations: 
IADC/SPE Asia Pacifi c Drilling Technology
Conf., Jakarta, Sept. 7-9, 1998 (IADC/SPE 
47823-MS) and SPE Asia Pacifi c Oil & Gas 
Conf. and Exhibition, Perth, Oct. 12-14, 1998 
(SPE 49957).

Drilling
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Practical Drilling Technology
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Centrilift subsea booster systems deliver 
unmatched design, service and support to help 
operators meet production performance objectives.

Centrilift’s full line of seabed multi-phase pressure boosting systems, 

in-well electrical submersible pumping (ESP) systems, and riser deployed

ESP systems offer a range of options to increase production from 

subsea fields. These high volume, efficient, cost effective production

solutions provide operators significant economic benefits, including: 

Maximized recoverable reserves

Increased asset net present value

Increased step out range, providing reduced infrastructure CAPEX■
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Visit Baker Hughes
Centrilift at the
Subsea Tieback Forum
and Exhibition, 
March 3-5, in
Galveston, Texas, at
the Moody Gardens
Hotel & Convention
Center booth #1201.
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ing projects and permit longer displace-
ments.1

The objective of this study is to 
investigate the changes in magnitude 
of axial stress when aluminum or steel 
tubulars are used in the drilling process.

It shows the advantages and dis-
advantages of using aluminum-based 
composite materials by comparing the 
results of stress and strength require-
ments of aluminum and steel-based 
materials in different drilling aspects, 
such as derrick loads, bending loads, 
buckling loads, stress and strain, and 
hydraulics.

Derrick loads
The derrick supports the weight of 

drillstring, casing strings, drilling lines, 
blocks, and tackle. The sum of all these 
loads is the derrick load. Total derrick 
load is not shared equally by each leg. 
One leg (with the dead line anchor at-
tached) will always support more of the 
total load than the three others. Con-
servatively, the equivalent derrick load, 
equivalent to four times maximum leg 
load, generally determines the required 
minimum derrick capacity.

Equivalent derrick load depends on 
hook load and the number of drilling 

lines. It can be calculated with Equation 
1.2

For comparison, we determined the 
equivalent derrick loads for aluminum 
and steel drillstrings (Table 1). The table 
shows that equivalent derrick loads can 
be reduced 65% if aluminum is used 
for drill and casing strings instead of 
steel in an 8,200 ft well.

Bending stresses—yield
Hole curvature is a signifi cant 

wellbore parameter that contributes to 
drill pipe failures in deviated boreholes. 
There are two types of drill pipe failure 

Special Report

EQUATIONS

FEDL = n
(n + 4)

# FHL (1)

vvM = 0.5 (va + vb - vt)
2 + (va + vb - vr)

2 + (vr - vt)
2 + 6(xa

2 + xr
2 + xt

2) (2)

vb =

tanh 6L
EI
Fa; E

1,308 # do # LB2J #
EI
Fa

(3)

va =
r (d0

2 - di
2)

4 # Fa
(4)

vr =
(do
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# Pi - do
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dR
2

di
2
# do

2

# (Pi - Po); E
(5)

vt =
(do
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2)
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2
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xr , 0 (8)
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# (do
4 - di
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T
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2)
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L
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(11)

DL =

4
r

(do
2 - di

2)
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#

E
L

(12)

PB = 0.875 # vYPa #
do

2tc m (13)

vYPa = vY # 1 -
4
3
#
vY

vab l2

+
2
1
#
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va< F (14)

PC = 2vYPa

t
dob l2

t
do - 1

(15)

vYPa = vY # 1 -
4
3
#
vY

vab l2

-
2
1
#
vy

va< F (16)

BF = 1 -
tM

MW
(17)

Nomenclature
n = Number of drilling lines
F

EDL
 = Equivalent derrick load

F
HL

 = Hook load
σ = Principal stress
τ = Shear stress
d = Diameter of pipe
L = Length of pipe string
F

a
= Axial force (hanging weight)

E = Modulus of elasticity
I = Cross-sectional moment of inertia
T = Tension
BF = Buoyancy factor
MW = Mud weight
ρ

M
 = Mud density

Subscripts
a = axial
b = bending
B = burst
B2J = between two joints
bt = bit
C = collapse
CBL = critical buckling load 
EDL = equivalent derrick load 
ECD = equivalent circulating density 
HLT = hook load and weight of tackle 
i = inner
m = material (steel or aluminum) 
o = outer
r = radial 
t = tangential
R = generic (between inner and outer) 
vM = von Misses
y = yield strength
Ypa = adjusted yield points (API 5C3)
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REGISTER TODAY!

For the 16th SPE Improved Oil Recovery Symposium

Renaissance Hotel & Conference Center

Tulsa, Oklahoma      April 19-23, 2008

- A dynamic plenary session keynoted by top industry figures, including a 
keynote address by SPE President William Cobb.

- Over 120 papers and poster sessions on advanced IOR and EOR technology.

- Special sessions on massive IOR efforts in China's Daqing oil field—the
"world's largest field experiment in IOR/ EOR"—and  the "Best of Budapest"  
from the 2007 European EOR Symposium.

- 11 top-notch short courses in IOR/EOR taught by a stellar group of experts.

- Dozens of exhibits featuring the latest cutting-edge technologies.

- Special luncheon honoring a new slate of "IOR Pioneers."

-  An exciting "Casino Night."

- A fun "Beer & Brats" evening, where regional SPE awards will be presented.

Don't miss out on the biggest IOR Symposium in years:

Take home the kind of information and business
connections that could help advance your career.

Register online now for the 
16th Improved Oil Recovery Symposium at:  

www.speior.org/registration.asp

Keep track of IOR program offerings and activities as they take shape by
visiting the  IOR 2008 website,  now under development at www.speior.org________________
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in curved holes: yield and fatigue. Yield 
occurs as soon as von Misses stress3

exceeds the yield strength of pipe. It can 
occur even in static conditions. To avoid 
this type of failure, engineers make sure 
the maximum anticipated von Misses 
stress is less than the yield strength of 
every tubular.

Equation 2 is based on the maxi-
mum strain energy of distortion and 
this equation can be used to determine 
von Misses stress.3

Bending stress is at a 
maximum at the outer sur-
face of pipes, as shown by 
Equation 3.4 5 As we see from 
Equation 3, bending stress 
is a function of the hanging 
weight and the modulus of 
elasticity, E.

Table 2 provides details 
of a sample problem that 
illustrates the difference in 
bending stresses in alumi-
num and steel strings. In 
this example, a dogleg at the 
top of the hole has a sever-
ity of 7.5º/100 ft. The data 
show that bending stresses 
are similar for both strings. 
This is because the reduction 
in axial force in aluminum 
strings is offset by the reduc-
tion in modulus of elasticity.

Experience has shown 
that as much as 60% of the 
hook load comes from drag 
forces, primarily related to 
the weight of the drillstring. 
As the weight of drillstring 
decreases, so does the drag 
force. This will infl uence bending stress-
es as well. One can expect much smaller 
bending stresses during trips with alu-
minum drillstrings due to much smaller 
drag forces on aluminum, or smaller F

a

in the previous equation.
Similar to bending stress, axial stress 

and axial shear stress are also weight-
dependent parameters. Equations 
4-9 are used to determine these two 
stresses.

Table 3 shows another example that 
illustrates the difference in aluminum 

and steel strings based on von Misses 
stresses. In this instance, note that the 
required minimum yield strength of 
drill pipe in a steel drillstring is 55,259 
psi, whereas the yield required for alu-
minum is only 36,519 psi.

Fatigue failure
Another consequence of borehole 

curvature is fatigue failure that shows 
up under dynamic conditions when 

pipes are rotating. Fatigue failures can 
even occur in boreholes in which the 
von Misses stress is less than the pipe 
yield strength. It is a time-dependent 
phenomenon.

Two borehole parameters—dogleg 
severity and tension—play important 
roles in determining fatigue life of drill 
pipe. Fatigue life shortens as the dogleg 
severity and tension increase. Using 
aluminum pipe in drillstrings reduces 
tension considerably and it’s reasonable 
to predict a longer string fatigue life.

Buckling loads
Drillstrings buckle when compres-

sion exceeds critical buckling load. 
Critical buckling load is defi ned as the 
load at which tubulars have no resis-
tance against lateral displacement. Even 
though lateral displacement of pipe 
during the initial stages of buckling is 
terminated by the clearance between 
the wellbore and pipe, some research-
ers believe this initial buckling, usu-

ally 2D, is followed by 3D 
helical buckling.6 Therefore, 
compression should be kept 
below the critical buckling 
load.

In order to determine 
critical buckling loads of 
aluminum and steel pipes, 
researchers studied 2D, 
non-linear buckling using 
fi nite-element analysis (Table 
4).6 Predictably, steel pipe 
can handle twice as much 
compression as aluminum 
without initiating buckling.

Stress, strain
The relation between stress 

and strain is expressed by 
Hooke’s law, shown in Equa-
tions 10-12.

One might expect larger 
stretch in aluminum strings 
as compared with steel pipe. 
However, because alumi-
num strings weigh less, their 
stretch will not be as large as 
expected. Table 5 illustrates 
that both aluminum and steel 
materials stretch close to the 

same amount for a given pipe length.

Frictional pressure losses
Parasitic pressure losses in down-

hole tubulars due to fl uid fl ow depend 
on fi ve main parameters: pipe length, 
diameter, fl ow rate, density, and viscos-
ity. With all other parameters constant, 
pressure losses can be determined as 
a function of pipe diameter. Fig. 1 il-
lustrates pressure losses vs. OD of pipe 
using the data from Table 6.

With the rest of the parameters held 
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constant, pressure losses increase as 
outer diameter increases. This is simply 
because of decrease in hole-pipe clear-
ance.

To produce the data necessary to 
generate Fig. 1, we determined the 
pressure losses for pipe with outer di-
ameters from 5 in. to 6.5 in., in 0.1-in. 
increments. We see that the annular 
pressure drop increases to 105 psi from 
51 psi.

Fig. 1 also illustrates pressure losses 
for different internal pipe diameters. 
Contrary to the previous case, as the 
internal diameter increases, pressure 
losses decreases. This can be attributed 
to smaller Reynolds numbers at larger 
diameters. 

In this example, increasing the inter-
nal diameter to 5.776 in. from 4.276 
in. caused a reduction in pressure loss 
to 88 psi from 332 psi.

An important observation here is 
that the overall effect of increasing pipe 
inner and outer diameters is a decrease 

in cumulative pressure loss. In this 
case, overall pressure drop was 190 psi 
(about 42%).

Tubular sizes are generally specifi ed 
after examining stress loads, derrick 
load capacity, and drilling fl uid hy-
draulics. As mentioned above, using 
aluminum tubulars in place of steel 
can signifi cantly reduce derrick loads 
and tubular stresses. This allows the 
use of larger diameter pipes that will 
have lower parasitic pressure losses and 
satisfy the required hydraulics with a 
smaller slush pump.

Pressure loading
Any analysis of pressure loading on 

pipe must consider internal yield pres-
sure, collapse pressure (Lame’s equa-
tion), and plastic collapse pressure. 

Internal yield pressure is the mag-
nitude of internal pressure that leads 
to the internal yield failure (burst) of a 
pipe under axial stress, calculated with 
Equations 13-14.

Table 7 shows the differences in in-
ternal yield pressure of aluminum and 
steel pipes. Aluminum and steel pipes 

have different adjusted yield strengths. 
For this case, the yield strength of N-80 
steel casing is considered to be 80,000 
psi and the strength of aluminum-based 
alloy is 69,618 psi. The yield strength 
value of E-75 steel drill pipe is consid-
ered to be 75,000 psi.

Collapse pressure-API Bulletin 5C3 
recommends four equations for com-
puting the collapse pressure resistance 
of tubulars.7 The choice of equations is 
based only on the inside diameter to 
wall thickness (D/t) ratio of the tubular. 
The fi rst equation is a theoretical equa-
tion based on the yielding of the inner 
wall of a tubular. It is known as Lame’s 
equation in the mechanics of materials.3

The second equation is empirical, 
derived from collapsing 2,488 tubes of 
three different grades: K-55, N-80, and 
P-110. API calls these values the “plastic 
collapse pressure” of tubes.

The third equation is an arbitrary 
equation generated by associating the 
plastic collapse equation with the elastic 
collapse. It holds no theoretical or em-
pirical substance.

The last equation, Equation 15, is 

EQUIVALENT DERRICK LOADS Table 1

String size Drill pipe Casing
L: 8,200 ft d

o
: 5 in. d

o
: 7 in.

d
bt

: 12 in. d
i
: 4.276 in. d

i
: 6.276 in.

––––––––––– lb ––––––––––––

Steel 196,208 280,817
Aluminum 67,999 97,321

BENDING STRESSES Table 2

String size Drill pipe Casing
L: 8,200 ft d

o
: 5 in. d

o
: 7 in.

𝛂: 0.075°/ft d
i
: 4.276 in. d

i
: 6.276 in.

––––––––––– psi –––––––––––

Steel 27,352 27,232
Aluminum 26,846 26,767

VON MISSES STRESSES Table 3

d
o
: 5 in.

d
i
: 4.276 in. Steel Aluminum

L: 8,200 ft drill- drill-
𝛂
∙ : 0.075º/ft string string

Pipe weight, lb/ft 17.95 6.219
F

a
, lb/ft 147,156 50,996

σ
a
, psi 27,352 9,669

σ
r
, psi 0 0

σ
t
, psi 0 0

σ
b
, psi 36,373 26,846

τ
a
, psi 548 190

τ
t
, psi 0 0

τ
r
, psi 0 0

σ
vM

, psi 55,259 36,519

CRITICAL BUCKLING LOADS Table 4

d
o
: 5 in.

d
i
: 4.276 in. Steel Aluminum

L: 8.5 ft drill- drill-
𝛂
∙ : 0.01º/ft string string

Pipe weight, lb/ft 17.95 6.219
E, psi 30,000,000 10,880,000
μ 0.3 0.33
F

CBL
, lb 1,071 508

ELONGATION Table 5

Drillstring Drill pipe Casing
stretch d

o
: 5 in. d

o
: 7 in.

L: 8,200 ft d
i
: 4.276 in. d

i
: 6.276 in.

––––––––––– in. –––––––––––

Steel 91.5 91.5
Aluminum 88.1 88.1

MUD PROPERTIES, FLOW DATA Table 6

Symbol Unit Value

ρ ppg 11
PV cp 43
Yp lb/100 sq ft 20
L ft 8,200
d

bt
in. 10.5

Q gpm 300

INTERNAL YIELD STRENGTH Table 7

E-75 drill pipe N-80 casing
d

o
: 5 in. d

o
: 7 in.

d
i
: 4.276 in. d

i
: 6.276 in.

––––––––––– psi –––––––––––

Steel 7,917 7,328
Aluminum 9,661 5,655

COLLAPSE STRENGTH Table 8

–––– Steel casing (d
o
: 7 in., d

i
: 5.92 in.) ––––– –––– Aluminum casing (d

o
: 7 in., d

i
: 5.92 in.) ––––

37.29 lb-ft Grade Eqn. P
c
, psi 12.92 lb-ft σ

y
 psi Eqn. P

c
, psi

P-110 Plastic 13,244 69,618 Yield 9,152
C-95 Yield 11,949 
C-90 Yield 11,225 
N-80 Yield 9,773
C-75 Yield 9,044
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2. Drillstring axial and bending 
stresses are lower due to the smaller 
buoyancy factor and smaller drag forces 
for aluminum. This means pipe can be 
run into higher-angle doglegs more 
safely.

3. Von Misses stress can be reduced, 
which suggests fewer axial failures.

4. Aluminum pipe stretch, under its 
own weight, is less than that of steel.

5. Running larger-diameter alumi-
num pipe in place of smaller-diameter 
steel pipe can reduce frictional pressure 
loss in the wellbore during circulation. 
This results in a lower equivalent cir-
culating density and requires a smaller 
pump.

6. Collapse strength of casing can 
increase as weight decreases.

There are some disadvantages to 
using aluminum pipes as well. For 
instance, the burst strength of pipes is 
reduced as weight decreases, and the 
critical buckling load in aluminum 
pipes is less than that of steel pipes. This 
could be major drawback in extended 
reach drilling. ✦
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Calculating von Misses stress for a 
curved well showed that the required 
minimum yield strength for aluminum 
pipes is 52% less than steel (Table 3). 
Results of stress and stretch calculations 
based on Hooke’s law proved that alu-
minum strings do not stretch more than 
steel strings under their own weight 
(Table 5). Collapse resistance of casings 
is determined with Lame’s theoreti-
cal equations for some d/t ratios. Table 
8 shows that with 8,200 ft of casing 
hanging in the hole, aluminum casing 
has greater collapse resistance than C-75 
steel casing.

As mentioned, by using an alumi-
num string we can employ tubulars 
with a larger outer diameter in place 
of smaller-diameter steel, since derrick 
loads and tubular stresses can be offset. 
This allows for lower parasitic pressure 
losses (Fig. 1).

On the other hand, quantitative 
analysis indicated that there are some 
disadvantages to using aluminum pipes. 
For example, critical buckling load for 
aluminum pipe is about 50% less than 
steel pipes (Table 4).

This means aluminum pipe can 
buckle into a helix more easily than 
steel pipe. A “lockup” condition may 
occur more frequently in aluminum 
tubulars. The internal yield strength 
of aluminum pipe is slightly less than 
steel when there is no tension acting on 
the tubulars (Table 7). We expect that 
as weight increases, this difference be-
comes more pronounced as the tension 
increases the internal yield strength of 
tubulars.

Results
The design of drilling components 

utilizes strength and stress material 
attributes and there are signifi cant dif-
ferences between aluminum and steel 
strings. When aluminum strings are 
substituted for steel, stresses are reduced 
and strength is increased in a number 
of drilling designs. For instance:

1. Equivalent derrick loads can be 
reduced. This means operators can use 
a smaller rig and smaller diameter drill-
ing line.

a theoretical equation based on the 
bifurcation of the wall of the tubular 
without yielding. Equation 15 includes 
the parameter σYPa, defi ned in Equa-
tion 16. In the example, we chose cas-
ing dimensions that allowed us to use 
the elastic collapse equation, as there 
is no empirical collapse equation for 
aluminum tubulars at this point.

Table 8 shows that an aluminum 
casing segment in suspension, with 
8,200 ft of casing hanging from it, can 
resist up to 9,152 psi collapse pressure. 
Therefore, using aluminum casing in 
this hole is more favorable than using 
C-75 steel, as steel casing can only sup-
port 9,044 psi.

Buoyancy
The buoyancy factor of drillstring in 

mud is determined with Equation 17.
The buoyancy factor of aluminum 

drill pipe plunged into 10 ppg mud is 
0.57, while the buoyancy factor of steel 
pipe in the same mud is 0.85. This is 
a positive attribute of aluminum; the 
weight of aluminum drillstring in 10 
ppg mud is barely more than half of 
what it weighs in air.

Aluminum advantage
Using aluminum-based alloys in 

drillstring can reduce the need for more 
expensive, stronger drilling compo-
nents for two main reasons:

1. Lighter drillstring decreases the 
maximum anticipated stresses, such as 
the axial stress acting on casing and-or 
drillstrings, hook load acting on drilling 
lines, derrick loads acting on derrick 
legs, and bending stresses acting on 
downhole tubulars.

2. The collapse strength of alumi-
num-based drillstrings is higher than 
that of steel strings. This is because col-
lapse strength of casing is a function of 
the tension within them.

Quantitative analyses indicate that 
aluminum tubulars are superior to steel 
ones in different design cases. For ex-
ample, equivalent derrick loads can be 
reduced 65% by using aluminum drill 
and casing strings instead of steel ones 
(Table 1).
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William Morris
Consultant
Wilmington, Del.

 Aromatics increase
 rvp blending value

This article describes 
a procedure to include 
the effect of aromatics 
on rvp blending cal-
culations and presents 
the pertinent data for 
these calcula-
tions. Refi ners that 
account for this 
aromatics effect 
can blend slightly 

more normal 
butane into the 
gasoline pool 
while meeting 
the same rvp 
specifi cation.

In refi neries, 
the rvp blending 

behavior of pressurizing agents is usu-
ally based on standard blending values 
or on linear blending of the rvp index, 
which typically is rvp to the power of 
1.5. The rvp blending values, however, 
of pressurizing agents increase with the 
aromatic content of the gasoline. 

Effect of aromatics
The results of a comprehensive 

blending study showed a considerable 
difference in rvp blending values of 
normal butane with different gasoline 
components.1 Table 1 shows the results 

of this study.
The blending value range of 54-66 

psi is much greater than errors of 2-3 
psi that could be expected with the old 
rvp test.

The highest blending values were in 
the two reformate components. This is 
consistent with the well-known non-

Refining

RVP EFFECT OF NORMAL BUTANE Table 1

–––––––––––––– rvp, psi –––––––––––––
90% com-
ponent +

10% normal Blending
Component Component butane Difference value

Cat cracked gasoline 4.8 10.6 5.8 63
Reformate A 2.1 8.3 6.2 64
Reformate B 1.0 7.5 6.5 66
Raffi nate 2.3 8.0 5.7 59
Alkylate 9.1 14.2 5.1 60
Straight-run gasoline 7.9 12.5 4.6 54

Source: Reference 1

ACTIVITY COEFFICIENTS Fig. 1
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ideal blending behavior of nonaromat-
ics with aromatics.2

Luskin and Morris developed a 
chemical engineering model of the rvp 
test based on molar blending, account-
ing for the vapor space in the rvp test 
and coeffi cients to correct for nonideal 
blending.3 The model predicted the 
rvp of 10 pure hydrocarbon blends of 
paraffi ns, olefi ns, and naphthenes with 
a standard error of 0.15 psi, using an 
activity coeffi cient of 1.0 (ideal solution 
behavior).

For 18 blends of aromatics with 
nonaromatics, incorrectly assuming 
ideal behavior led to an underpredic-
tion of rvp of as much as 3.1 psi. Given 
appropriate activity coeffi cients, the 
standard error was only 0.15 psi.

The effects of aromatics on the activ-
ity coeffi cients of normal butane and 
isobutane are larger than the effects 
for other nonaromatics. The effects are 
based on activity coeffi cients estimated 
by back-calculation, the chemical engi-
neering model of the rvp test, and data 
obtained on blends with up to 40% 
aromatics.

The previously unpublished results 
in Table 2 show that isobutane is the 
most responsive to aromatics. Its rvp 
blending value increases about 1 psi 
for each percent increase in aromatic 
content. It is important to minimize the 
isobutane content of gasoline, and this 

butane in low-aromatic gasoline grades 
will minimize its rvp blending value, 
resulting in a slight increase in gasoline 
volume. Because of other factors present 
when refi ners optimize the composi-
tions of different gasoline grades, this 
effect will be small, perhaps up to 0.1%.

This upgrading of normal butane 
over time, however, can become quite 
profi table.

Acknowledgment
This article is based mainly on work 

is particularly true 
for the higher-
aromatic grades.

Table 3 shows 
the data used 
to develop the 
activity coeffi cient 
relationship with 
aromatic content 
for normal butane. 
Fig. 1 shows the 
activity coeffi cient 
curve.

Application
To apply the ac-

tivity coeffi cients 
and the chemi-
cal engineering 
model, we use the 
BLENRVP pro-
gram4 to calculate 
rvp for appropriate 
blends. The BLEN-
DRVP program 
uses the rvp results 
to obtain inter-
action blending 
equations, which 
can be applied in 
the same way as 
octane and ASTM 
distillation interac-
tion equations.

We used pres-
surizing agent gas 
chromatograph 
composition data 
for 13 different 
constituents in-
cluding those that 
will be present only in trace amounts.

Table 4 lists the constituents and 
typical octane and rvp blending values.

Refi ners can use these data to 
estimate blending effects of pressur-
izing agents, but they can obtain better 
rvp results when accounting for the 
aromatic content of the gasoline being 
blended.

Exploiting aromatic effects
Maximizing the use of normal 

HYDROCARBON

ACTIVITY COEFFICIENTS

Table 2

Hydrocarbon Activity coeffi cient

Ethane1 0.74
Propene1 0.74
Propane1 0.74
Isobutane 0.75 + 0.0154 × %

 aromatics
n-Butane 0.85 + 0.0045 × %

 aromatics
trans-2-Butene2 0.96 + 0.0032 × %

 aromatics
cis-2-Butene2 0.96 + 0.0032 × %

 aromatics
Isobutene2 0.96 + 0.0032 × %

 aromatics
Aromatics 1.50 – 0.0081 × %

 aromatics
Nonaromatics3 1.00 + 0.0016 × %

 aromatics

10.74 for propane at 20% aromatics. Effect of aro-
matic content not determined. Ethane and propene 
assumed the same as propane. 2Data for trans-2-
butene assumed to apply to the other two olefi ns. 
3Isopentane and higher-boiling hydrocarbons behave 
as typical nonaromatics.

NORMAL BUTANE, ACTIVITY VS. AROMATICS Table 3

Calculated
Compo- Aro- activity
sition, matics, coeffi -

Mixture vol % mole % rvp cient

Iso-octane, n-butane 90/10 0 7.84 0.845
85/15 0 10.7 0.843

n-Heptane, n-butane 90/10 0 7.50 0.890
n-Hexane, n-butane 90/10 0 9.79 0.869
Iso-octane, toluene,
 n-butane 85/5/10 7.1 7.91 0.876

80/10/10 13.9 7.84 0.890
75/15/10 20.3 8.10 0.953
70/20/10 26.4 8.00 0.964
65/25/10 32.3 8.09 1.005
55/35/10 43.2 7.91 1.033
50/35/15 42.1 10.9 1.028
40/45/15 51.9 10.9 1.084
30/55/15 61.0 10.9 1.136
20/65/15 69.3 11.0 1.204

n-Hexane,
 pseudocumene,
 n-butane 60/30/10 28.1 9.30 0.984

50/40/10 37.6 9.10 1.021
40/50/10 47.3 8.87 1.056
30/60/10 57.0 8.71 1.102
20/70/10 66.8 8.64 1.170
10/80/10 76.7 8.51 1.237

Pseudocumene,
 n-butane 80/20 74.4 15.4 1.238

90/10 86.8 8.55 1.344
Toluene,
 pseudocumene,
 n-butane 40/40/20 76.9 15.0 1.290
Toluene, m-xylene,
 n-butane 40/40/20 78.2 14.1 1.283
Toluene, n-butane 80/20 79.0 14.3 1.315

85/15 84.2 11.4 1.374
90/10 89.4 8.30 1.453

TYPICAL BLENDING VALUES Table 4

––––––– Blending values –––––––
Component rvp, psi rvp RON MON

Ethane 730 474 110 101
Propene 226.4 216 102 85
Propane 190.0 173 112 97
Isobutane 72.20 91.1 107 96
Isobutene 63.40 82.3 136 97
Butene-1 63.05 82.0 118 86
n-Butane 51.60 59.6 94 89
trans-2-Butene 49.80 67.0 107 88
cis-2-Butene 45.54 63.3 108 87
Isopentane 20.44 22.7 91 87
n-Pentane 15.57 17.6 60 66
C

5
 olefi ns 16.46 18.5 111 86

C
6+

6.77 6.9 73 76

Note: C
5
 olefi ns in FCC proportion. C

6+
 data for 2-methylpentane.
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posium, Dallas, Dec. 6, 1973.
4. www.gasolineblendingplus.com.

done by Michael M. Luskin at the Du-
Pont Co. Petroleum Laboratory. ✦
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NELSON-FARRAR COST INDEXES

Refi nery construction (1946 Basis)
(Explained on p.145 of the Dec. 30, 1985, issue)

Nov. Oct. Nov.
1962 1980 2004 2005 2006 2006 2007 2007

Pumps, compressors, etc. 

222.5 777.3 1,581.5 1,685.5 1,758.2 1,787.0 1,861.6 1,862.6
Electrical machinery 

189.5 394.7 516.9 513.6 520.2 527.3 514.1 511.9
Internal-comb. engines 

183.4 512.6 919.4 931.1 959.7 963.8 977.7 977.7
Instruments

214.8 587.3 1,087.6 1,108.0 1,166.0 1,220.4 1,283.5 1,281.4
Heat exchangers 

183.6 618.7 863.8 1,072.3 1,162.7 1,179.4 1,374.7 1,374.7
Misc. equip. average 

198.8 578.1 993.8 1,062.1 1,113.3 1,135.6 1,202.3 1,201.6
Materials component 

205.9 629.2 1,112.7 1,179.8 1,273.5 1,295.7 1,350.6 1,356.9
Labor component 

258.8 951.9 2,314.2 2,411.6 2,497.8 2,550.0 2,645.8 2,661.3
Refi nery (Infl ation) Index

237.6 822.8 1,833.6 1,918.8 2,008.1 2,048.3 2,127.7 2,139.5

Refi nery operating (1956 Basis)
(Explained on p.145 of the Dec. 30, 1985, issue)

Nov. Oct. Nov.
1962 1980 2004 2005 2006 2006 2007 2007

Fuel cost 

100.9 810.5 971.9 1,360.2 1,569.0 1,473.1 1,374.7 1,647.5
Labor cost 

93.9 200.5 191.8 201.9 204.2 213.1 201.4 230.5
Wages 

123.9 439.9 984.0 1,007.4 1,015.4 1,072.0 958.6 1,106.9
Productivity

131.8 226.3 513.3 501.1 497.5 503.1 476.1 480.3
Invest., maint., etc. 

121.7 324.8 686.7 716.0 743.7 758.6 785.1 789.5
Chemical costs  

96.7 229.2 268.2 310.5 365.4 363.2 392.5 415.1

Operating indexes 
Refi nery 

103.7 312.7 486.7 542.1 579.0 580.0 581.0 620.6
Process units* 

103.6 457.5 638.1 787.2 870.7 845.0 816.4 922.1

*Add separate index(es) for chemi-

cals, if any are used. See current 

Quarterly Costimating, fi rst issue, 

months of January, April, July, and 

October.

These indexes are published in the 

fi rst issue of each month. They are 

compiled by Gary Farrar, Journal 

Contributing Editor.

Indexes of selected individual items 

of equipment and materials are also 

published on the Costimating page 

in the fi rst issue of the months of 

January, April, July, and October.

___
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T R A N S P O R T A T I O N

Pipelines

Peter Verkiel
Brenntag Nederland BV
Dordrecht, the Netherlands

Proper chemicals 
allow safe and economi-
cal cleaning and emp-
tying of a large crude 
line using compressed 
air, rendering the line 
hydrocarbon free with a 
lower explosion level for the air inside 
the line of 0%. 

Brenntag Oil & Gas Europe cleaned 
a 140-km, 24 in. OD crude transport 
line for the Total refi nery in Vlissingen, 
Netherlands, using N-SPEC cleaning 
chemicals. Brenntag applied compressed 
air as a propelling agent to transport 
pigs through the pipeline, a technique 
rarely used in Europe due to the rela-

tively high risks. Brenntag, however, 
succeeded in removing all hydrocar-
bons from the pipeline, bringing the 
LEL down to a unique 0%. 

Background
The crude transport line required 

modifi cation in two places, and some 
block valves needed to be overhauled 
to safeguard its operation. Performing 
these ac-
tivities ne-
cessitated 
emptying
and clean-
ing the 
transport 
line, ensur-
ing the safety of its internal environ-
ment to eliminate danger of explosion 
during welding and cutting. 

The maximum allowed LEL was 10% 
or less, which had to be achieved with 
the following additional requirements:

• A time frame of about 5 weeks to 
complete the project.

• Application of compressed air to 
transport pigs through the pipeline.

• Minimum waste disposal.
• Specifi c safety precautions set by 

the client.

Start-up
Prior to performing the cleaning, 

Brenntag and Visser & Smit Hanab, the 
pipeline’s main contractor, developed 

 Chemicals improve compressed-
 air European crude line cleaning

Precleaning of Total’s 140-km crude transport line to its refi nery in Vlissingen, 
the Netherlands, removed the wax and paraffi n shown here in a trap at the 
refi nery (Fig. 1).

DISPERSANT, TYPICAL

PHYSICAL PROPERTIES

Table 1

Appearance Liquid, mild scent,
 clear amber

Specifi c gravity, 20° C. 0.87
Flash point, °C. >300
Pour point, °C. –6
pH n/a
Solubility Oil soluble
Sulfur, % <0.01

MULTIPURPOSE CLEANER,

TYPICAL PHYSICAL PROPERTIES

Table 2

Appearance Liquid, lemon scent,
 clear dark blue

Specifi c gravity, 20° C. 0.95
Flash point, °C. >200
Pour point, °C. –9
pH 6-6.5
Solubility Water soluble, oil

 dispersible
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a project execution plan, documenting 
all elements of the project, and a risk 
inventory and evaluation, analyzing all 
possible risks and measures to reduce 
them to a level acceptable to both 
Brenntag and VSH. 

The plan split the project into three 
phases:

• Phase 1: online precleaning with 
several pigging runs.

• Phase 2: removal of the crude and 
offl ine cleaning of the pipeline in a sin-
gle pigging run using Brenntag’s agent, 
followed by cutting-welding services.

• Phase 3: refi lling the line with 
crude.

Phase 1
The fi rst phase involved preclean-

ing. Lab tests showed a special wax and 
paraffi n dispersant (Table 1), and a 
multipurpose cleaner (Table 2), would 
be most effective for this type of con-
tamination and for the total removal of 
hydrocarbons. 

Brenntag carried out the precleaning 
online to avoid downtime and produc-
tion losses. Several pig runs removed 
the fi rst levels of wax and paraffi n (Fig. 
1). Brenntag monitored all runs, gain-
ing a good indication of the contamina-
tion inside the transport line. During 
the week before the turnaround, Brenn-
tag executed a pig run using 15,000 l. 

of the dispersant, 
with the line still 
in service.

The refi nery 
can process the 
dispersant as a 
hydrocarbon 
without disturb-
ing downstream 
processes as far as 
experience shows. 
All removed wax 
and paraffi n, 
therefore, includ-
ing the dispersant, 
continued into 
the storage tanks 
at the refi nery, 
allowing the entire 
precleaning pro-
cess to take place 

with both the pipeline and the refi nery 
remaining online.

Phase 2
The second phase of the project 

involved removal of the crude and all 
remaining wax, paraffi n, and heavy car-
bons inside the line, a total of 40,000 
cu m.  After taking the line out of 
service and depressurizing it, Brenntag 
established a pig train, consisting of 
four designated pigs interspersed with 
a column of the required chemicals and 
water (Fig. 2). Compressed air acted as 
a propelling agent, reducing waste dis-
posal and the time required to complete 
the project. Also, unlike nitrogen, it has 
no issues with cold temperatures.

Injecting water in the fi rst compart-
ment, in combination with two desig-
nated bidirectional sealing pigs, avoided 
any contact between air and crude, 
thereby reducing risk. The pigs also 
lacked metal parts that could contact the 
inner pipe wall.

Injecting 26 cu m of the dispersant 
into the second compartment, removed 
all remaining wax and paraffi n. The 
third bidirectional pig created agitation 
in this column of fl uid, enhancing the 
dissolving and dispersal of wax and 
paraffi n. 

Injecting 3 cu m of Brenntag’s mul-
tipurpose cleaner, diluted by 27 cu m 
of water, into the third compartment 
dispersed all heavy carbons. The fourth 
pig used the same agitation technique 
as the third to optimize the chemical’s 
dispersing qualities.

Launching the pigs occurred individ-
ually, with the required fl uids injected 
between (Fig. 3). The launch of the 
fi rst pig took place with water, to avoid 
any contact between the crude and the 
compressed air. The fi rst and the fourth 
pig used transponders, allowing them 
to be tracked between the Maasvlakte 
Oil Terminal (Rotterdam) and Vlissin-
gen. The complete pig train launch used 
fi ve compressors at a pressure of 10 bar 
and the train traveled at 0.94 m/sec.

The total journey took 41 hr and 25 
min, yielding a chemical-deposition 
contact time calculated to be effective. 

Brenntag used this 24-in. pig launcher at the Maasvlakte Oil Terminal to 
launch the four-pig train used to clean Total’s crude transport line. This picture 
also shows the chemical units that injected dispersant and cleaning agents 
between the pigs and the compressor units used to push the train towards the 
refi nery with compressed air (Fig. 3).

Flow direction

Dispersant Pig 2 Water Pig 10% LEL air Pig 4
Multipurpose

cleaner
Pig 3 Crude

104 m fluid 90 m fluid 98 m fluid

3 cu m cleaner, 

27 cu m water

26 cu m dispersant 28 cu m water

PIG TRAIN Fig. 2
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The water also cleaned all chambers 
of the block valves, which were thor-
oughly fl ushed as the chemicals did 
their work.

At the Vlissingen receiving site 
Brenntag created a steel dump line from 
the receiver to a temporary knock-
out vessel connected to containers. 
Equipping the pigs with transponders 
allowed the velocity of the pig train to 
be reduced to about 0.5 m/sec near 
the refi nery. The fi rst pig, including the 
column of water, followed the normal 
fl ow direction into Total’s storage tanks 
during collection. Arrival of the second 
pig triggered a closing of the normal 
fl ow direction, with a temporary dump 
line opened to collect the rest of the 
fl uids and debris via the knockout ves-
sel into the storage containers. Receipt 
of the third and fourth pig followed the 
same pattern. 

The conclusion of pig collection 
required a second line depressuriza-
tion. A knockout vessel equipped with a 
20-in. demister accomplished the bulk 
of depressurization over 6 hr.  

Marsac measured the LEL of the out-
fl owing air during depressurization at 
three sites, fi nding 0% LEL at each of 
them:

• The launching site at MOT in Rot-
terdam. 

• The receiving site in Vlissingen.
• Block valve station S3.  
This safe inside-line environment 

helped VSH perform required cutting 
and welding activities within the bud-
geted time-frame without any spillage 
or emission to the environment.

Phase 3
Restart of the line following cleaning 

required refi lling it with crude from the 

MOT in Rotterdam to Total’s refi nery in 
Vlissingen. Two bidirectional separa-
tion pigs interspersed by a column of 
water of about 24 cu m helped accom-
plish refi ll, again using the demister. All 
out-coming air entered the environ-
ment without spray. The internal LEL 
remained 0%. ✦

The author
Peter Verkiel (pverkiel@
brenntagoil&gas.com) is 
European product manager for 
N-SPEC products and services 
at Brenntag Oil & Gas Europe, 
in Dordrecht, the Netherlands. 
He has also served as pipeline 
and construction engineer at 
Shell-NAM and as area man-
ager at A. Hak. He holds a degree in mechanical 
engineering.

____________________________
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All-metal progressing cavity pump handles hot fl uids
Here’s the Vulcain progressing cavity 

pump, a new product with an all-metal 
design that is capable of pumping hot (as 
high as 660° F.) and viscous fl uids. It’s 
suited for use in thermal recovery of heavy 
oil. 

The company says that the rotary action 
of its pump outperforms beam pumps in 
overall system effi ciency and is less fragile 
than electric submersible pumps. The 
pump provides low submergence pro-
duction capability and can operate at low 
downhole pressures and higher viscosities.

The pump’s seals reduce the risk of on-

site leakage, and the compact installation 
footprint reduces its visual impact on the 
landscape, the fi rm notes. 

Source: PCM, 17 rue Ernest Laval, 
92170 Vanves, France.

New shaft seal pumps lubricant back to bearing
New low-friction Waveseal shaft-sealing 

solutions feature a specially molded lip to 
form a sinusoidal or wave pattern around 
the shaft surface.

Seals enable lubricant to be pumped 
back to bearings and protect against 
contaminants in applications including 
gearboxes, motors, transmissions, drive 
systems, speed reducers, and pumps.

This pattern enables lubricant to be 
pumped back to the bearing for optimized 
lubricant retention while pushing dirt 
away from the lip-shaft surface (regard-
less of which way the shaft is turning) to 
protect against contamination.

The specially designed lip addition-
ally generates 25-35% less heat at the 
contact point (minimizing premature 

seal failure due to heat checking, blister-
ing, hardening, or lubricant breakdown); 
generates 20% less friction torque or drag; 
curbs shaft wear; and provides greater lip 
lubrication compared with standard lip 
versions, the fi rm says.

Source: SKF USA Inc., 1510 Gehman 
Rd., Kulpsville, PA 19443.

E q u i p m e n t / S o f t w a r e / L i t e r a t u r e

__________________________

______________________
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MESA Products Inc.
Tulsa, has appointed 

Charles L. Hall as direc-
tor, business development. 
He will be responsible for 
business development for 
the construction, engi-
neering, technical services, 
and materials groups.  Hall 
has more than 30 years 
experience in the pipeline industry at 
both operator and service company levels. 
He is active in the corrosion community, 
serving on several NACE technical com-
mittees. In addition, MESA has named 

Marty Fourkiller man-
ager of technical service 
for MESA Corrosion in 
the North Texas area. In 
2007, he became district 
manager of the newly 
opened MESA Dallas-Fort 
Worth offi ce.  Fourkiller 
has an associate’s degree in 

drafting and design from Oklahoma State 
University-Okmulgee and was employed 
as a corrosion technician in the oil and gas 
industry through 1989 before developing 
his own business as a independent-con-
tractor corrosion technician in 1990. He 
joined MESA Products in 2004. Fourkiller, 
a member of NACE International since 
1984, also serves as secretary for the 
Dallas-Forth Worth NACE section.

MESA Products provides engineering, 
installation, and materials for cathodic 
protection systems for a wide variety of 
applications in the oil and gas industry.

Industrial Scientifi c Corp.
Pittsburgh, has elected 

Justin McElhattan to the 
newly created position of 
president and COO. He 
will be responsible for in-
tegrating and growing the 
corporation’s worldwide 
gas monitoring business. 
Since joining Industrial 
Scientifi c in 1998, McElhattan has served 
as North America sales manager, general 
manager of service operations, director 
of global operations, vice-president of 
operations, and president of Industrial 
Scientifi c Americas. He holds a BS from 
Penn State University and an MBA from 
Carnegie Mellon University.

Industrial Scientifi c provides gas detection 
and monitoring equipment worldwide.

Paradigm BV
Amsterdam, has appointed James Lamb 

as U.S. regional vice-president and Serge 
Sauvagnac as vice-president, business 
development-premier partners. Previ-
ously, Lamb was vice-president of business 
development leading the premium partners 
program and regional vice-president of 
Paradigm’s Canada region. He holds a BS in 
geophysics from the University of Canada 
and has more than 16 years of experience 
in the E&P industry. Sauvagnac previously 
was global account manager and country 
manager of Paradigm Indonesia. With more 
than 17 years of experience in E&P global 
account management, he has a BS in com-
puter science and a master’s in hydrogeol-
ogy from the Paris School of Mines

Paradigm provides enterprise software 
solutions to the global oil and natural gas 
exploration and production industry.

Knight
Lafayette, La., has ap-

pointed Gaylen Ramm 
corporate sales represen-
tative focused on fi sh-
ing services and rental 
tools. He will be based in 
Knight’s Houston offi ce 
and represent the sales 
force throughout the 
Houston area. Previously, Ramm worked 
in corporate sales for Key Energy Services. 
He has undergraduate and master’s degrees 
from Stephen F. Austin State University.

Knight’s operating units include Knight 
Oil Tools, Knight Fishing Services, Knight 
Well Services, and Knight Manufactur-
ing. The company is the largest privately 
held rental tool business in the oil and gas 
industry.

Expro International Group PLC
Reading, UK, has signed a letter of in-

tent with Aker Oilfi eld Services Ltd., Oslo, 
to jointly market Expro’s proprietary AX-S 
rigless intervention technology together 
with Aker’s fl eet of well intervention ves-
sels. The goal would be to develop a global 
alliance to procure the two fi rms’ com-
bined capabilities in a seamless, integrated 
manner. Aker is investing in a fl eet of state-
of-the-art subsea intervention vessels due 

for delivery beginning in 2009.
Expro is a market leader in well fl ow 

management services and products. Aker 
Oilfi eld Services offers fully integrated sub-
sea and well intervention services from its 
fl eet of monohull well intervention units.

SulphCo Inc.
Houston, has appointed M. Clay Cham-

bers COO. He has more than 35 years 
experience in the refi ning and petrochem-
ical industry, having worked for UOP Inc., 
Coastal Corp., El Paso Corp., and Texas City 
Refi ning. Chambers has a degree in chemi-
cal and petroleum refi ning engineering 
from the Colorado School of Mines and an 
MBA from the University of Houston.

SulphCo provides a process employing 
ultrasound technology to desulfurize and 
hydrogenate crude oil and other oil prod-
ucts, thereby helping to upgrade sour, heavy 
crude oils into sweeter, lighter crude oils.

InterMoor Inc.
Houston, has named 

Harry Urech business 
development manager. 
He will be responsible for 
developing and imple-
menting the company’s 
business plans for current 
and new lines of busi-
ness, including expanding 
InterMoor’s service offerings. Previously 
Urech was offshore sales manager for 
Samson Ropes and was vice-president of 
sales and marketing for Franklin Offshore 
Americas.

Meantime, InterMoor has earned two 
Safe Work Recognition awards for safe prac-
tices and no incidents or lost time while 
performing mooring and anchoring opera-
tions on the Transocean Marianas semisub-
mersible drilling rig in the ultradeepwater 
US Gulf of Mexico. To date the 243-day 
work phase has involved 10 InterMoor 
crews and a total of 99 men, performing 
mooring installation, hookup, disconnect, 
and recovery without incident—helping In-
terMoor to reach an unprecedented 5 years 
without a lost-time incident. 

InterMoor, an Acteon company, is a 
leading supplier of mooring technology, 
providing innovative solutions for rig 
moves and mooring services, including 
engineering and design, fabrication, and 
subsea installation. 

Hall

McElhattan

Fourkiller
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Additional analysis of market trends is available 
through OGJ Online, Oil & Gas Journal’s electronic 
information source, at http://www.ogjonline.com.

IMPORTS OF CRUDE AND PRODUCTS

— Districts 1-4 — — District 5 — ———— Total US ———— 
2-15 2-8 2-15 2-8 2-15 2-8 *2-16
2008 2008 2008 2008 2008 2008 2007
—–––––––––––––––––––––––– 1,000 b/d ––––––––––––––––––––––––—

 Total motor gasoline .......................  827 841 –– –– 827 841 948
 Mo. gas. blending comp..................  394 453 –– –– 394 453 437
 Distillate ..........................................  381 282 –– –– 381 282 334
 Residual ...........................................  404 200 –– –– 404 200 369
 Jet fuel-kerosine .............................  71 103 –– 54 71 157 221
 Propane-propylene ..........................  174 139 26 21 200 160 107
 Other ................................................  1,233 1,210 60 60 1,293 1,270 924

 ––––– –––– –––– –––– ––––– ––––– –––––
 Total products ...............................  3,484 3,228 86 135 3,570 3,363 3,340

 Total crude ....................................  9,034 8,414 1,068 1,323 10,102 9,737 9,742

 Total imports .................................  12,518 11,642 1,154 1,458 13,672 13,100 13,082

 *Revised. 
 Source: US Energy Information Administration
 Data available in OGJ Online Research Center.

OGJ CRACK SPREAD

*2-22-08 *2-23-07 Change Change,
 ————$/bbl ———— %

SPOT PRICES
 Product value 109.83 72.25 37.58 52.0
 Brent crude 98.76 59.17 39.59 66.9
 Crack spread 11.07 13.08 –2.01 –15.4

FUTURES MARKET PRICES
One month
 Product value 110.81 71.86 38.95 54.2
 Light sweet
 crude  99.45 60.06 39.39 65.6
 Crack spread 11.36 11.80 –0.44 –3.7
Six month
 Product value 112.04 75.36 36.68 48.7
 Light sweet
 crude  97.41 63.45 33.96 53.5
 Crack spread 14.63 11.91 2.72 22.8

*Average for week ending.
Source: Oil & Gas Journal
Data available in OGJ Online Research Center.

CRUDE AND PRODUCT STOCKS

—–– Motor gasoline —––
Blending Jet fuel, ————— Fuel oils ————— Propane-

 Crude oil Total comp.1 kerosine Distillate Residual propylene
District  ———————————————————————————— 1,000 bbl ——————————————————————————

PADD 1 .....................................................   14,829 63,884 33,291 9,426 45,141 14,683 3,870
PADD 2 .....................................................  63,130 56,017 19,410 8,466 29,740 1,545 10,667
PADD 3 .....................................................  158,958 69,622 32,848 11,707 30,963 14,849 18,160
PADD 4 .....................................................  12,382 6,960 2,208 525 3,065 410 11,108
PADD 5 .....................................................  55,975 33,781 26,729 9,679 13,618 5,428 —

 ––––––– ––––––– –––––– –––––– ––––––– –––––– ––––––
Feb. 15, 2008 ...........................................  305,274 230,264 114,486 39,803 122.527 36,915 33,805
Feb. 8, 2008 .............................................  301,070 229,236 113,555 41,093 126,973 36,893 36,813
Feb. 16, 20072 ..........................................   327,583 222,115 98,962 39,133 128,290 38,666 34,680

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.

REFINERY REPORT—FEB. 15, 2008

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 –––––––––––––––––––––––––––––––

PADD 1 ............................................................. 1,175 1,214 1,628 69 387 103 60
PADD 2 ............................................................. 3,228 3,199 2,291 214 973 58 213
PADD 3 ............................................................. 6,926 6,872 3,116 708 1,887 269 673
PADD 4 ............................................................. 536 540 308 23 168 11 1134
PADD 5 ............................................................. 2,697 2,639 1,497 434 595 169 —

–––––– –––––– ––––– ––––– ––––– –––– –––––
Feb. 15, 2008 ................................................... 14,562 14,464 8,840 1,448 4,010 610 1,080
Feb. 8, 2008 ..................................................... 14,834 14,561 8,909 1,441 4,091 649 1,106
Feb. 16, 20072 ..................................................  14,828 14,420 8,640 1,398 3,839 637 1,008

17,436 operable capacity 83.5% utilization rate

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.

PURVIN & GERTZ LNG NETBACKS—FEB. 22, 2008

–––––––––––––––––––––––––––– Liquefaction plant ––––––––––––––––––––––––––––––––
Receiving Algeria Malaysia Nigeria Austr. NW Shelf Qatar Trinidad
terminal –––––––––––––––––––––––––––––––– $/MMbtu ––––––––––––––––––––––––––––––––––––

Barcelona 7.76 5.56 6.89 5.45 6.20 6.80
Everett 8.59 6.21 8.18 6.27 6.87 8.91
Isle of Grain 8.17 5.52 7.53 5.40 6.33 7.50
Lake Charles 6.41 4.22 6.14 4.41 4.72 7.10
Sodegaura 6.67 8.42 6.63 8.43 7.68 5.64
Zeebrugge 7.72 5.60 7.04 5.56 6.22 7.05

Defi nitions, see OGJ Apr. 9, 2007, p. 57.
Source: Purvin & Gertz Inc.
Data available in OGJ Online Research Center. 

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

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

OIL GAS&
JOURNAL B

A

M SaGEF

OIL GAS&
JOURNAL B

A

M SaGEF

http://www.qmags.com/clickthrough.asp?url=http://www.ogjonline.com&id=13215&adid=P64E1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13215&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13215&adid=logo


Oil & Gas Journal / Mar. 3, 2008 65

OGJ GASOLINE PRICES 

Price Pump Pump
ex tax price* price
2-20-08 2-20-08 2-21-07
————— ¢/gal —————

(Approx. prices for self-service unleaded gasoline)
Atlanta ..........................  271.6 311.3 218.1
Baltimore ......................  255.5 297.4 220.1
Boston ..........................  265.4 307.3 218.3
Buffalo ..........................  272.0 332.1 240.2
Miami ...........................  275.9 326.2 237.8
Newark .........................  259.6 292.5 216.6
New York ......................  247.2 307.3 227.8
Norfolk ..........................  252.0 289.6 213.8
Philadelphia ..................  262.5 313.2 242.2
Pittsburgh .....................  258.6 309.3 223.9
Wash., DC.....................  270.9 309.3 228.9
 PAD I avg. .................  262.8 308.7 226.1

Chicago .........................  291.1 342.0 253.2
Cleveland ......................  253.9 300.3 229.2
Des Moines ..................  258.6 299.0 220.2
Detroit ..........................  257.0 306.2 230.0
Indianapolis ..................  258.3 303.3 235.1
Kansas City ...................  253.0 289.0 213.6
Louisville ......................  268.3 305.2 232.7
Memphis ......................  250.6 290.4 213.1
Milwaukee ...................  251.3 302.6 232.8
Minn.-St. Paul ..............  256.9 297.3 227.7
Oklahoma City ..............  252.4 287.8 213.0
Omaha ..........................  257.4 303.8 224.3
St. Louis ........................  250.2 286.2 219.1
Tulsa .............................  252.3 287.7 210.1
Wichita .........................  245.6 289.0 220.5
 PAD II avg. ................  257.1 299.3 225.0

Albuquerque .................  263.6 300.0 218.8
Birmingham ..................  260.5 299.2 214.7
Dallas-Fort Worth .........  253.5 291.9 217.6
Houston ........................  256.8 295.2 212.5
Little Rock .....................  251.7 291.9 216.5
New Orleans ................  256.9 295.3 219.4
San Antonio ..................  251.2 289.6 208.9
 PAD III avg. ...............  256.3 294.7 215.5

Cheyenne ......................  246.9 279.3 208.9
Denver ..........................  251.6 292.0 219.9
Salt Lake City ...............  260.3 303.2 217.4
 PAD IV avg. ..............  252.9 291.5 215.4

Los Angeles ..................  252.0 310.5 271.3
Phoenix .........................  251.9 289.3 229.6
Portland ........................  259.4 302.7 250.0
San Diego .....................  259.0 317.5 272.5
San Francisco ...............  284.2 342.7 293.7
Seattle ..........................  261.3 313.7 260.2
 PAD V avg. ...............  261.3 312.7 262.9
Week’s avg. ................  258.8 302.4 228.4
Jan. avg. .....................  260.9 304.5 225.3
Dec. avg. .....................  257.0 300.6 228.5
2008 to date ................  259.2 302.8 —
2007 to date ................  181.8 225.4 —

*Includes state and federal motor fuel taxes and state 
sales tax. Local governments may impose additional taxes. 
Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

BAKER HUGHES RIG COUNT 

 2-22-08 2-23-07

Alabama ............................................ 3 3
Alaska ................................................ 11 14
Arkansas ............................................ 43 41
California ........................................... 33 32
 Land ................................................. 32 28
 Offshore .......................................... 1 4
Colorado ............................................ 112 95
Florida ................................................ 0 0
Illinois ................................................ 0 0
Indiana ............................................... 1 1
Kansas ............................................... 10 14
Kentucky ............................................ 8 10
Louisiana ........................................... 144 206
 N. Land ............................................ 48 57
 S. Inland waters .............................. 19 26
 S. Land ............................................ 28 49
 Offshore .......................................... 49 74
Maryland ........................................... 0 0
Michigan ........................................... 1 2
Mississippi ........................................ 9 16
Montana ............................................ 10 22
Nebraska ........................................... 0 0
New Mexico ...................................... 65 85
New York ........................................... 7 9
North Dakota ..................................... 57 33
Ohio ................................................... 12 13
Oklahoma .......................................... 201 182
Pennsylvania ..................................... 19 13
South Dakota ..................................... 1 0
Texas.................................................. 866 812
 Offshore .......................................... 5 11
 Inland waters .................................. 3 2
 Dist. 1 .............................................. 21 24
 Dist. 2 .............................................. 34 30
 Dist. 3 .............................................. 64 51
 Dist. 4 .............................................. 90 94
 Dist. 5 .............................................. 178 159
 Dist. 6 .............................................. 128 126
 Dist. 7B ............................................ 30 41
 Dist. 7C ............................................ 43 48
 Dist. 8 .............................................. 131 109
 Dist. 8A ........................................... 16 28
 Dist. 9 .............................................. 44 34
 Dist. 10 ............................................ 79 55
Utah ................................................... 42 45
West Virginia..................................... 28 29
Wyoming ........................................... 74 69
Others—NV-5; TN-6; VA-3 ................. 14 8 ——– ——–
 Total US ....................................... 1,771 1,754
 Total Canada............................... 647 603 ——– ——–
 Grand total .................................. 2,418 2,357
Oil rigs ............................................... 333 278
Gas rigs ............................................. 1,430 1,472
Total offshore .................................... 55 89
Total cum. avg. YTD ....................... 1,757 1,725

Rotary rigs from spudding in to total depth.
Defi nitions, see OGJ Sept. 18, 2006, p. 42.

Source: Baker Hughes Inc.
Data available in OGJ Online Research Center.

OGJ PRODUCTION REPORT 

12-22-08 22-23-07
–—— 1,000 b/d —–—

(Crude oil and lease condensate)
Alabama ........................................  14 19
Alaska ............................................  689 753
California .......................................  649 667
Colorado ........................................  47 37
Florida ............................................  5 6
Illinois ............................................  25 23
Kansas ...........................................  94 95
Louisiana .......................................  1,319 1,316
Michigan .......................................  14 16
Mississippi ....................................  49 55
Montana ........................................  90 94
New Mexico ..................................  165 161
North Dakota .................................  113 116
Oklahoma ......................................  170 173
Texas..............................................  1,329 1,335
Utah ...............................................  44 53
Wyoming .......................................  142 144
All others .......................................  59 66 ——– ——
 Total .........................................  5,017 5,129

1OGJ estimate. 2Revised.

Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

US CRUDE PRICES

$/bbl* 2-22-08

Alaska-North Slope 27° .......................................  80.63
South Louisiana Sweet ........................................  101.50
California-Kern River 13° .....................................  86.15
Lost Hills 30° ........................................................  94.25
Southwest Wyoming Sweet ................................  90.31
East Texas Sweet .................................................  94.75
West Texas Sour 34°............................................  87.75
West Texas Intermediate .....................................  95.25
Oklahoma Sweet ..................................................  95.25
Texas Upper Gulf Coast ........................................  91.75
Michigan Sour ......................................................  88.25
Kansas Common ...................................................  94.50
North Dakota Sweet ............................................  87.00

*Current major refi ner’s posted prices except North Slope lags 
2 months. 40° gravity crude unless differing gravity is shown.

Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

WORLD CRUDE PRICES

$/bbl1 2-15-08

United Kingdom-Brent 38° .....................................  95.41
Russia-Urals 32° ....................................................  90.75
Saudi Light 34° .......................................................  89.64
Dubai Fateh 32° .....................................................  88.42
Algeria Saharan 44° ...............................................  94.96
Nigeria-Bonny Light 37° .........................................  96.00
Indonesia-Minas 34° ..............................................  94.17
Venezuela-Tia Juana Light 31° ..............................  89.00
Mexico-Isthmus 33° ...............................................  88.89
OPEC basket ...........................................................  91.58
Total OPEC2 .............................................................  90.23
Total non-OPEC2 ......................................................  89.51
Total world2 ............................................................  89.91
US imports3.............................................................  85.50

1Estimated contract prices. 2Average price (FOB) weighted by 
estimated export volume. 3Average price (FOB) weighted by 
estimated import volume. Source: DOE Weekly Petroleum 
Status Report.
Data available in OGJ Online Research Center.

US NATURAL GAS STORAGE1

2-15-08 2-8-08 2-15-07 Change,
–——––—— bcf —––——– %

Producing region ..................  606 643 625 –3.0
Consuming region east .......  975 1,072 1,018 –4.2
Consuming region west ......  212 227 255 –16.9 ——– ——– –––– ––––
Total US ..............................  1,793 1,942 1,898 –5.5

 Change,
 Nov. 07 Nov. 06 %

Total US2 .............................. 3,456 3,407 1.4

1Working gas. 2At end of period.
Source: Energy Information Administration. 
Data available in OGJ Online Research Center.

SMITH RIG COUNT 

 2-22-08  2-23-07
Proposed depth, Rig Percent Rig Percent

ft count footage* count footage*

0-2,500 73 5.4 50 —
 2,501-5,000 109 52.2 100 57.9
 5,001-7,500 213 21.1 224 18.3
 7,501-10,000 446 4.4 426 3.9
 10,001-12,500 436 4.3 418 3.8
 12,501-15,000 307 0.3 279 1.0
 15,001-17,500 94 — 109 1.8
 17,501-20,000 74 — 78 —
20,001-over   38 — 39 —
 Total  1,790 8.1 1,723 7.9

INLAND 32 38
LAND 1,706  1,622
OFFSHORE 52 63

*Rigs employed under footage contracts.
Defi nitions, see OGJ, Sept. 18, 2006, p. 42.

Source: Smith International Inc.
Data available in OGJ Online Research Center.

REFINED PRODUCT PRICES

2-15-08 2-15-08
¢/gal ¢/gal

Spot market product prices
Heating oil

Motor gasoline  No. 2
 (Conventional-regular)     New York Harbor.....  264.28
 New York Harbor..........  246.04  Gulf Coast ...............  262.20
 Gulf Coast ....................  246.29  Gas oil 
 Los Angeles..................  255.54  ARA .......................  274.74
  Amsterdam-Rotterdam-     Singapore ..............  264.33
 Antwerp (ARA) ...........  237.39 
 Singapore .....................  250.10 Residual fuel oil
Motor gasoline ...............   New York Harbor.....  170.76
 (Reformulated-regular)   Gulf Coast ...............  172.93
 New York Harbor..........  242.79  Los Angeles.............  179.03
 Gulf Coast ....................  245.79  ARA .........................  188.23
 Los Angeles..................  260.54  Singapore ................  179.23

Source: DOE Weekly Petroleum Status Report.
Data available in OGJ Online Research Center.
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S t a t i s t i c s

PACE REFINING MARGINS

Dec. Jan. Feb. Feb. 2008 vs. 2007
2007  2008 2008 2007 Change Change,

——––—––––— $/bbl –––––––––—— %

US Gulf Coast
 West Texas Sour ............................... 9.53 9.20 12.36 11.78 0.58 4.9
 Composite US Gulf Refi nery ............. 13.01 10.55 12.10 12.40 –0.31 –2.5
 Arabian Light ..................................... 15.39 10.03 8.84 13.70 –4.87 –35.5
 Bonny Light ....................................... 3.39 5.22 4.64 6.15 –1.51 –24.5
US PADD II
 Chicago (WTI) .................................... 6.87 5.32 5.30 11.33 –6.03 –53.2
US East Coast
 NY Harbor (Arab Med) ...................... 12.64 9.46 7.55 10.54 –3.00 –28.4
 East Coast Comp-RFG ....................... 11.40 6.72 7.07 9.17 –2.10 –22.9
US West Coast
 Los Angeles (ANS) ............................ 12.31 6.36 12.79 23.96 –11.17 –46.6
NW Europe
 Rotterdam (Brent) .............................. 2.57 0.59 0.81 2.93 –2.12 –72.3
Mediterranean
 Italy (Urals) ........................................ 7.44 6.30 8.84 7.99 0.85 10.6
Far East
 Singapore (Dubai) ............................. 3.65 1.89 5.08 2.84 2.24 78.9

Source: Jacobs Consultancy Inc. 
 Data available in OGJ Online Research Center.

WORLDWIDE NGL PRODUCTION

11 month Change vs.
average previous

Nov. Oct.  –– Production ––  –— year —– 
2007 2007 2007 2006 Volume,
——————— 1,000 b/d ——————— %

Brazil ......................................... 88 85 84 86 –2 –2.2
Canada ..................................... 668 678 692 673 18 2.7
Mexico ...................................... 364 371 397 430 –33 –7.7
United States  .......................... 1,868 1,837 1,772 1,739 33 1.9
Venezuela ................................. 200 200 200 200 — —
Other Western
 Hemisphere .......................... 210 209 205 215 –10 –4.6

Western
  Hemisphere ................... 3,398 3,379 3,350 3,344 6 0.2

Norway ..................................... 316 296 283 284 –1 –0.2
United Kingdom ........................ 174 154 142 152 –10 –6.4
Other Western
 Europe .................................. 10 10 10 10 — –2.1
   Western Europe .............. 500 460 436 446 –10 –2.3

Russia ....................................... 424 428 426 416 10 2.5
Other FSU ................................. 160 160 160 160 — —
Other Eastern
 Europe .................................. 15 14 15 17 –3 –15.2
   Eastern Europe ................ 599 602 601 593 8 1.3

Algeria ...................................... 347 345 341 308 33 10.7
Egypt ......................................... 70 70 70 73 –3 –4.1
Libya ......................................... 80 80 80 86 –6 –7.0
Other Africa .............................. 188 187 187 191 –4 –2.2
 Africa .................................. 685 682 678 658 20 3.0

Saudi Arabia ............................. 1,427 1,427 1,427 1,427 — —
United Arab Emirates ............... 250 250 250 250 — —
Other Middle East .................... 871 871 870 905 –34 –3.8
 Middle East ....................... 2,548 2,548 2,547 2,582 –34 –1.3

Australia ................................... 68 73 74 81 –7 –8.6
China ........................................ 180 180 180 180 — —
India .......................................... — –– 3 41 –38 –91.6
Other Asia-Pacifi c ..................... 174 174 177 185 –9 –4.7
 Asia-Pacifi c ....................... 422 427 434 488 –53 –10.9
 TOTAL WORLD .................. 8,151 8,099 8,046 8,110 –64 –0.8

Totals may not add due to rounding.
Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

US NATURAL GAS BALANCE

DEMAND/SUPPLY SCOREBOARD

Oct. Total YTD
 Nov. Oct. Nov. 2007-2006 ––– YTD ––– 2007-2006
 2007 2007 2006 change 2007 2006 change
——————————— bcf ——————————— 

DEMAND
 Consumption ...................... 1,811 1,633 1,761 50 20,638 19,537 1,101
 Addition to storage ............ 148 334 159 –11 3,082 2,827 255
 Exports  .............................. 66 59 70 –4 696 652 44
  Canada  ............................ 38 30 45 –7 390 294 96
  Mexico  ............................ 25 25 20 5 262 301 –39
  LNG  ................................. 3 4 5 –2 44 57 –13
 Total demand ................... 2,025 2,026 1,990 35 24,416 23,016 1,400

SUPPLY
 Production (dry gas) ...........  1,614 1,637 1,532 82 17,383 16,904 479
 Supplemental gas .............. 5 4 6 –1 57 60 –3
 Storage withdrawal ........... 255 76 206 49 2,688 2,050 638
 Imports ............................... 346 343 338 8 4,163 3,803 360
  Canada ............................. 319 309 290 29 3,413 3,262 151
  Mexico ............................. NA 2 1 –1 NA 9 –9
  LNG .................................. 27 32 47 –20 750 532 218
 Total supply ..................... 2,220 2,060 2,082 138 24,291 22,817 1,474

 NATURAL GAS IN UNDERGROUND STORAGE
 Nov. Oct. Sept. Nov. 
 2007 2007 2007 2006 Change
—————————— bcf ——————————

Base gas 4,238 4,236 4,232 4,216 22
Working gas 3,456 3,567 3,316 3,407 49
 Total gas 7,694 7,803 7,548 7,623 71

 Source: DOE Monthly Energy Review. 
 Data available in OGJ Online Research Center.

US HEATING DEGREE-DAYS

2008 % 
change Total degree-days % change

Jan. Jan. from ———–– July 1 through Jan. 31 ––——— from
2008 2007 Normal normal 2008 2007 Normal normal

New England ................................................................  1,130 1,106 1,246 –9.3 3,503 3,227 3,708 –5.5
Middle Atlantic ............................................................  1,023 979 1,158 –11.7 2,963 2,778 3,349 –11.5
East North Central ........................................................  1,216 1,112 1,302 –6.6 3,477 3,378 3,774 –7.9
West North Central ......................................................  1,367 1,277 1,390 –1.7 3,900 3,740 4,085 –4.5
South Atlantic ..............................................................  609 509 643 –5.3 1,503 1,477 1,726 –12.9
East South Central .......................................................  825 706 820 0.6 1,991 2,047 2,230 –10.7
West South Central ......................................................  582 630 593 –1.9 1,365 1,451 1,498 –8.9
Mountain ......................................................................  1,011 50 951 6.3 2,940 3,084 3,098 –5.1
Pacifi c ...........................................................................  627 626 564 11.2 1,849 1,749 1,817 1.8

 US average* ..........................................................  883 835 917 –3.7 2,455 2,390 2,656 –7.6

*Excludes Alaska and Hawaii.
Source: DOE Monthly Energy Review.
Data available in OGJ Online Research Center.

OXYGENATES

Nov. Oct. YTD YTD

2007 2007 Change 2007 2006 Change

 ———————––—––– 1,000 bbl –––—————————

Fuel ethanol

 Production ...................  14,356 14,018 338 139,255 104,581 34,674

 Stocks .........................  11,194 11,423 –223 11,194 9,212 1,982

MTBE

 Production ...................  1,734 1,632 102 21,024 29,195 –8,171

 Stocks .........................  1,216 1,454 –238 1,216 1,460 –244

 Source: DOE Petroleum Supply Monthly.

 Data available in OGJ Online Research Center. NOTE: No new data at presstime.
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WHY ATTEND OFFSHORE ASIA?

• Choose from various tracks offering inside expertise in the offshore  
 industry, including Multiphase Pumping and Technologies 

• Match your information and learning needs, and help you tackle  
 everyday challenges 

• Gain global and regional perspective through keynote addresses on the  
 state of the industry as well as emerging trends 

• Extend your personal knowledge of offshore technology and trends 

• Bene�t from networking by sharing information 

• Discover and evaluate products and services 

• Examine the latest products, meet with the manufacturers to learn the  
 bene�ts you will get from their use 

• Take advantage of the knowledge transfer with the best and brightest in the  
 offshore industry 

• Become an integral part of the region’s fastest growing Conference 
 and Exhibition 

E&P ISSUES • CHALLENGES • SOLUTIONS

17 - 19 March 2008
Kuala Lumpur  

Convention Centre,  
Kuala Lumpur, Malaysia

www.offshoreasiaevent.com

R

Owned & Managed by:

Flagship Media Sponsors:

For Event Information and Registration Visit:
www.offshoreasiaevent.com

Incorporating:

NEW GROWTH, TECHNOLOGY 
& MARKET CHANGES

REGISTER NOW ONLINE
WWW.OFFSHOREASIAEVENT.COM

___________________________

_____________________________________________
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Sr. Engineer, Instrumentation & Controls

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.

• 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.

• 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.

• COMPANY LOGO: Available with undisplayed ad for $80.00. Logo will be centered

  above copy with a maximum height of 3/8 inch.

• NO SPECIAL POSITION AVAILABLE IN CLASSIFIED SECTION.

• PAYMENT MUST ACCOMPANY ORDER FOR CLASSIFIED AD.

C l a s s i f i e d  A d v e r t i s i n g
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EQUIPMENT FOR SALE

SURPLUS GAS PROCESSING/REFINING

EQUIPMENT

NGL/LPG PLANTS:  10 - 600 MMCFD

AMINE PLANTS:  120 – 1,000 GPM

SULFUR PLANTS:  10 - 180 TPD

FRACTIONATION:  1000 – 25,000 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

REFRIGERATION AND J.T. PLANTS

7.5 MMSCFD, 1000 PSI, NATCO

4.0 MMSCFD, 1000 PSI, NATCO

6.5 MMSCFD, 1250 PSI X 400 PSI, H&H J.T.

2.0 MMSCFD, 1000 PSI, PROCESS EQPT.

OTHERS AVAILABLE

PLEASE CALL 318-425-2533, 318-458-1874

regardres@aol.com

REAL ESTATE

Stable Income Stream

Medical offi ce projects throughout the Southwest 
and Southeast available for cash investment or 
1031 Exchange.  Developer with 24 years 
experience.  Portfolio or single property 
investment available.
Contact Jim 847-824-6650 or jtwalesa@core.com

FOR SALE / RENT
5.2 MW MOBILE GEN SETS

CALL: 800-704-2002

SOLAR
TAURUS 60

DIESELS • TURBINES • BOILERS

24/7 EMERGENCY SERVICE
IMMEDIATE DELIVERY

www.wabashpower.com | info@wabashpower.com
Phone: 847-541-5600  Fax: 847-541-1279

• GAS - LOW NOx (OIL)
• 60 Hz - 13.8KV or 50 Hz - 11KV
• LOW HOUR - SOLAR SERVICED

444 Carpenter Avenue, Wheeling, IL 60090
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EMPLOYMENT

ConocoPhillips Company in Houston, TX seeks 
LNG Process Engineer.  Qualifi ed applicants will 
possess a bachelor’s degree in chemical engineer-
ing and four years experience in natural gas pro-
cessing facility operations, fi eld operations and 
refi nery operations.  To submit resume please visit 
www.conocophillips.com/careers.  Put job code 
003SA on resume.

Aggressively growing privately held drilling 
industry capital equipment manufacturer with 
operations in the US, Europe and the Middle 
East are seeking Senior Managers, Engineers, and 
Purchasing Professionals with 20 plus years expe-
rience. International experience a plus. Attractive 
salary and benefi ts. Please submit CV with salary 
history to petroleumclassifi eds@pennwell.com for 
immediate consideration referencing Box 0303A 
as the subject.

EQUIPMENT FOR SALE

Process Units

Condensate Stabilizer
      6,500 BPSD

200 T/D Methanol Plant

FCCU UOP
17,000 – 22,000 BPSD

BASIC Engineering, Inc.
Please Call: 713-674-7171
Tommy Balke
tbalkebasic1@aol.com
www.basicengineeringinc.com

EQUIPMENT FOR SALE

OGJ Classifi eds Get Results
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CONSULTANTS

Privett and Cox

Attorneys-at-Law

Litigation/securities/oil & gas practice/

title examination/contracts/security offerings/

mergers and acquisitions

Offi ces:  Tulsa, OK & Pawnee, OK 918-762-2705

Oklahoma-US-International

kprivett@sbcglobal.net

NOTICE OF SALE

THE TEXAS A&M UNIVERSITY SYSTEM

NOTICE OF SALE OF OIL, GAS, AND SULPHUR 

LEASE

The Board of Regents of The Texas A&M University 
System, pursuant to provisions of V.T.C.A., Education 
Code, Chapter 85, as amended, and subject to all poli-
cies and regulations promulgated by the Board of Re-
gents, offers for sale at public auction in Suite 2079, 
System Real Estate Offi ce, The Texas A&M University 
System, A&M System Building, 200 Technology Way, 
College Station, Texas, at 10:00 a.m., Wednesday, April 
2, 2008, an oil, gas and sulphur lease on the follow-
ing described land in Victoria County, Texas.  The 
property offered for lease contains 205.03 mineral 
acres, more or less, and more particularly described 
as follows:

205.03 acres of land, more or less out of the T&NO 
RR Co. Survey, Section No. 5, Block No. 3, Abstract 
No. 357, Patent No. 575, Volume 26, dated January 
17, 1878 and out of the Day Land & Cattle Co. Survey, 
Abstract No. 509, Patent No. 160, Volume 8, dated 
September 12, 1894, Victoria County, Texas, said 
205.03 acres also being parts of Farm Lots 99, 100, 
102, 103, 121 and 194 of W. A. Wood’s Subdivision 
as show by plat of record in Volume 35, Page 1, Deed 
Records of Victoria County, Texas.

For inquiries on minimum lease terms, please call:

Melody Meyer

The Texas A&M University System

System Real Estate Offi ce

200 Technology Way, Suite 2079

College Station, Texas 77845-3424

979-458-6350

BUSINESS OPPORTUNITIES

Want to purchase minerals and other oil/gas 

interests.  Send details to:  P.O. Box 13557,

Denver, CO 80201.

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 

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

EQUIPMENT FOR SALE

AUCTIONS

DAKIL AUCTIONEERS, INC 
405 751-6179 

www.dakil-auction.com 

Wed, March 26, 2008 @ 2:00 PM 
200 NW 114th St, Okla. City, OK

For Complete Brochure & Info for online bidding, 

see Website or Contact 

LARGE OIL & GAS ROYALTY AUCTION
FOR U.S. BANKRUPTCY COURT of OKLAHOMA 

Statistical
Tables

for your
Analysis

PLANNING AND FORECASTING 

JUST BECAME EASIER!

Over 150 key statistical indicators 

for analysis in all segments of the 

oil, gas and energy industries are 

available for one time purchase, 

or with unlimited access.

• Immediate download with credit 

card at www.ogjresearch.com

• Current data plus extensive 

history for all tables.

• Cost effective price per table, 

or unlimited access 

subscription basis.

• View samples at 

www.ogjresearch.com

Click on Statistics. 

Downloadable at

OGJResearch.com

Demand & Consumption

Energy

Exploration & Drilling

Imports & Exports

Natural Gas

Offshore

Weekly Stats

OGJ Statistical Tables

Price & Capital Spending

Production

Refi ning

Reserves

Stocks

OGJ Online Research

Statistical 

Energy Segments
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SUBSEA TIEBACK 
Forum & Exhibition

www.subseatiebackforum.com

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

PennWell invites you back to the 8th annual Subsea Tieback Forum & Exhibition.  

SSTB has become the premier event for one of the fastest growing fi eld 

development segments. This year’s SSTB is scheduled for March 3 – 5, 2008 in 

Galveston, TX at the Moody Gardens Hotel & Conference Center. Over 2,000 

people and 150 exhibitors are expected at this year’s conference. You can’t 

afford to miss it.

As our industry confronts new challenges, it has never been more important 

to submerse yourself in them. This year’s theme is “Subsea is here, the game 

is changing.” As our game 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 benefi ts, 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.

March 3 – 5, 2008  /  Moody Gardens Hotel & Convention Center, Galveston, Texas
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A d v e r t i s i n g  S a l e s  /  A d v e r t i s e r s  I n d e x

This index is provided as a service.  The publisher does not assume any liability for 
errors or omission.

Houston
Regional Sales Managers. Marlene Breedlove; Tel: (713) 
963-6293, Fax: (713) 963-6228, E-mail: marleneb@pen-
nwell.com. Charlene Burman; Tel: (713) 963-6274, Fax: 
(713) 963-6228; E-mail: cburman@pennwell.com. Renee 
Rubens-Muhammad; Tel: (713) 499-6334, Fax: (713) 
963-6228: E-mail: reneerm@pennwell.com.  PennWell - 
Houston, 1455 West Loop South, Suite 400, Houston, 

TX 77027.

Southwest / South Texas/Western States/
Gulf States/Mid-Atlantic
Marlene Breedlove, 1455 West Loop South, Suite 400, 
Houston, TX 77027; P.O. Box 1941 Houston, TX 77251; 
Tel: (713) 963-6293, Fax: (713) 963-6228;  E-mail: marle-

neb@pennwell.com.

Northeast/New England/Midwest/North Texas/
Oklahoma/Alaska/Canada
Charlene Burman, 1455 West Loop South, Suite 400, 
Houston, TX 77027; Tel: (713) 963-6274, Fax: (713) 

963-6228; E-mail: cburman@pennwell.com.

Scandinavia/The Netherlands/Middle East/Africa
David Betham-Rogers, 11 Avenue du Marechal Leclerc, 61320 
Carrouges, France; Tel: 33 2 33 282584, Fax: 33 2 33 274491;  
E-mail: davidbr@pennwell.com.

United Kingdom
Linda Fransson, Warlies Park House, Horseshoe Hill 
Upshire, Essex EN9 3SR, UNITED KINGDOM Tel: +44 
(0) 1992 656 665; Fax: +44 (0) 1992 656 700;  E-mail: 
lindaf@pennwell.com.

France/Belgium/Spain/Portugal/Southern
Switzerland/Monaco
Daniel Bernard, 8 allee des Herons, 78400 Chatou, France; 

Tel: 33 (0)1 3071 1224, Fax: 33 (0)1 3071 1119; E-mail: 

danielb@pennwell.com, France, Belgium, Spain, Portugal, 

Southern Switzerland, Monaco.

Germany/Austria/Denmark/Northern
Switzerland/Eastern Europe/Russia
Verlagsburo Sicking, Emmastrasse 44, 45130, Essen, 
Germany.  Tel: 49 0201 77 98 61, Fax: 49 0201 781 741; 
E-mail: wilhelms@pennwell.com. Wilhelm F. Sicking, 
Germany, Austria, Denmark, Northern Switzerland, Eastern 

Europe, Russia, Former Soviet Union.

Japan
e. x. press Co., Ltd.,  Hirakawacho TEC Building, 2-11-11, 

Hirakawa-cho, Chiyoda-ku, Tokyo 102-0093, Japan, Tel: 81 

3 3556 1575, Fax: 81 3 3556 1576; E-mail: manami.koni-

shi@ex-press.jp; Manami Konishi.

Brazil
Grupo Expetro/Smartpetro, Att: Jean-Paul Prates and 

Bernardo Grunewald, Directors, Ave. Erasmo Braga 22710th 

and 11th floors Rio de Janeiro RJ 20024-900 BRAZIL; 

Tel: (55-21) 3084 5384, Fax: (55-21) 2533 4593; E-mail: 

jpprates@pennwell.com.br and bernardo@pennwell.com.br.

Singapore/Australia/Asia-Pacific
Michael Yee, 19 Tanglin Road #09-07, Tanglin Shopping 
Center, Singapore 247909, Republic of Singapore; Tel: (65) 
6 737-2356, Fax: (65) 6 734-0655; E-mail: yfyee@singnet.

com.sg. Singapore, Australia, Asia Pacific.

India
Rajan Sharma, Interads Limited, 2, Padmini 
Enclave, Hauz Khas, New Delhi-110 016, India; Tel: 
+91-11-6283018/19, Fax: +91-11-6228928; E-mail: 

rajan@interadsindia.com.

Italy
Vittorio Rossi Prudente, UNIWORLD MARKETING, Via 
Sorio 47, 35141 PADOVA - Italy; Tel:+39049723548, Fax: 
+390498560792; E-mail: vrossiprudente@hotmail.com.
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Baker Hughes Incorporated
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M a r k e t  J o u r n a l  by Sam Fletcher, Senior Writer

T h e  E d i t o r ’ s

P e r s p e c t i v e
by Bob Tippee, Editor

From the Subscribers Only area of

CBO: CO2 tax

the best move on 

climate change

The Congressional Budget Offi ce is right 

to favor a tax on carbon dioxide over other 

possible US responses to climate change. 

But it omits an important reason.

In a February report, CBO compares a 

CO
2
 tax with an infl exible cap and two cap-

and-trade systems.

It uses three criteria: effi ciency, imple-

mentation considerations, and consistency 

with mitigation efforts elsewhere in the 

world.

CBO considers a CO
2
 tax the best option. 

Net benefi ts of a tax could be fi ve times 

those of an infl exible cap, the worst option, 

CBO says.

Second-best, according to the agency, 

would be a cap-and-trade system with a 

price ceiling plus either a price fl oor or 

banking provisions. Cap-and-trade schemes 

set limits on total CO
2
 emissions and assign 

emission allowances to regulated compa-

nies. The companies can sell allowances 

they don’t use and buy extra allowances 

they need.

A price ceiling would limit unexpected 

cost surges and help coordinate a US 

system with those in use elsewhere. Under 

banking provisions, companies could hold 

allowances for use in the future.

Third-best in CBO’s ranking is a cap 

varying with the price of allowances along 

with banking plus either of two other 

features: a limit on how much the cap could 

tighten if allowances exceeded a certain 

price or the ability, adjustable by govern-

ment, to borrow future allowances for 

earlier use.

Obviously, the cap-and-trade schemes 

require government intervention. CBO 

doesn’t say so, but so large an offi cial hand 

in potentially so large a market would cre-

ate opportunities for corruption. Small de-

tails about system design, implementation, 

and operation could be worth big money to 

people willing to pay for advantage.

But that’s not the missing reason to fa-

vor a straight-up tax as a tool for discourag-

ing CO
2
 emissions.

However they came about, meaningful 

cuts in CO
2
 emissions would be painfully 

expensive. People, not businesses, would 

bear the burden. Infl exible caps and cap-

and-trade schemes are just camoufl age.

Governments determined to require CO
2

cuts despite questions that the effort can 

affect global temperature must warn people 

about the cost. Proposing a tax is the clear-

est way to do it.

It is, in fact, the only honest option.

(Online Feb. 22, 2008; author’s e-mail: 

bobt@ogjonline.com)

Crude closes above $100/bbl

For the fi rst time ever, a front-month contract for benchmark US light, sweet 
crudes closed above $100/bbl Feb. 19—at $100.01/bbl, up $4.51 for the day—after set-
ting a new intraday record of $100.10/bbl on the New York Mercantile Exchange.

The expiring March contract hit a subsequent high of $101.32/bbl in intraday 
trading Feb. 20 before closing at a record $100.74/bbl in New York, having climbed 
more than $10/bbl over the seven previous sessions as Venezuela announced it 
would halt direct oil sales to ExxonMobil Corp. (OGJ Online, Feb. 13, 2008). The new 
front-month April contract closed unchanged at $99.70/bbl after fl uctuating between 
$97.99/bbl and $100.86/bbl in the same session, but its “ability to rebound from the 
day’s low” demonstrated “its remaining intrinsic strength,” said Olivier Jakob at 
Petromatrix, Zug, Switzerland. With this strong technical rally, NYMEX crude futures 
prices moved to the top of the wider $86-100/bbl range that has been in place since 
October. Jakob said, “It is one thing to trade technically within a range, but it takes 
conviction to break it.” 

Crude futures fi rst touched $100/bbl in intraday trading Jan. 2 during the fi rst 
NYMEX session of 2008, then climbed a few cents above that historic high in the 
next session before falling back in subsequent weeks. But it fl uctuated generally at 
$85-95/bbl for several weeks prior to the latest price run-up.

Prices climbed as several recent incidents reminded traders that petroleum sup-
plies are nearly always at risk. Four workers were injured Feb. 18 in an explosion 
and fi re at Dallas-based Alon USA Energy Inc.’s 70,000 b/d sour crude refi nery in 
Big Spring, Tex. (OGJ Online, Feb. 19, 2008). The entire refi nery was damaged in the 
mishap, offi cials said, and may resume only partial operations in 2 months.

Henry Okah, leader of the Movement for the Emancipation of the Niger Delta, 
was extradited from Angola to face charges in Nigeria for murder, arms dealing, oil 
smuggling, and other crimes. That could ignite a new round of violence by militants 
that would derail peace talks between the Nigerian government and the rebels.

Energy prices pulled back Feb. 21 with crude down to $98.23/bbl, ending a 
6-session rally, when the Energy Information Administration reported a larger-than-
expected increase in US crude inventories. But on Feb. 22, the April contract pushed 
as high as $99.37/bb before closing at $98.81/bbl. None of these incidents materially 
affected market fundamentals of supply and demand. But as often happens, they 
provided the excuse for traders to move in the direction toward which they were 
already inclined.

US inventories 
EIA reported crude inventories rose 4.2 million bbl to 305.3 million bbl in the 

week ended Feb. 15, up from a Wall Street consensus of a 2.7 million bbl increase. 
Gasoline inventories gained 1.1 million bbl to 230.3 million bbl in the same week vs. 
Wall Street expectations of a 500,000 bbl increase. Distillate fuel inventories fell 4.5 
million bbl to 122.5 million bbl, more than the expected decline of 1.7 million bbl. 
Imports of crude into the US increased by 365,000 b/d to 10.1 million b/d. The input 
of crude into US refi neries fell, however, down 97,000 b/d to 14.5 million b/d with 
refi neries operating at 83.5% of capacity that week. Gasoline production declined to 
8.8 million b/d, with distillate fuel production down to 4 million b/d.

Michael C. Schmitz, Banc of America Securities LLC, New York, said, “The larger-
than-expected build [in crude] was primarily due to a decline in refi nery utilization 
from 85.1% the prior week to 83.5% (the lowest since March 2006) due to seasonal 
maintenance, combined with an increase in imports to 10.1 million b/d from 9.7 
million b/d the prior week. Thus, current crude inventories of 305 million bbl, which 
equate to about 21 days of demand coverage, were 6.8% below last year and 0.6% 
above the 10-year average. Gasoline production averaged 70,000 b/d lower than 
the prior week with low utilization being partially offset by above-normal product 
yields....Total [gasoline] imports remained essentially fl at.”

Jacques H. Rousseau, an analyst at Soleil-Back Bay Research., noted that refi ned 
product inventories of gasoline, distillate, and jet fuel dropped 4.7 million bbl (1.2%) 
vs. the prior week, marking “the fi rst decline in 9 weeks.” Rousseau said, “We expect 
this positive trend to continue due to seasonal rising demand (which increased 6% 
week-over-week) and lower supply. We view falling inventories as a leading indica-
tor for improvements in refi ning margins and share prices.” He said refi ned product 
inventories should decline by 10% by the end of the fi rst quarter.

(Online Feb. 25, 2008; author’s e-mail: samf@ogjonline.com)
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Who is going to help fuel the additional 450 million 

vehicles expected by 2030?

Join us, and you will. 

CHEVRON is a registered trademark of Chevron Corporation. The CHEVRON HALLMARK and HUMAN ENERGY are trademarks of Chevron Corporation.
©2007 Chevron Corporation. All rights reserved. 

At Chevron, you can be part of a team of engineers that

thrives on solving the toughest problems. With a work

environment as big as the world and with challenges to

match, you’ll have the resources and support you need

to succeed. Find out how your expertise can help move

the world. Visit us online today.
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Yeah, cheap 
imitations

make us 
laugh, too.

Pretenders have tried to match the performance of our Tricone bits. 
And why not? Hughes Christensen has defined the industry standard for 
roller cone bits since, well, since we created the first one back in 1912. 

Of course our commitment to improvement and the industry’s largest 
R&E spend make Tricone a pretty tough act to follow. After all, there is 
only one king.

Thank you…thankyouverymuch.

There is only one.
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