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African energy leaders launch
massive investment drive
By Tom Nicholls and NJ Watson 

AA
FRICA’S leading oil and gas pro-
ducers yesterday unveiled plans
to draw tens of billions of dollars
of new investment into a range of

energy projects over the next few years.
Nigeria, the continent’s largest oil pro-

ducer, hopes to attract investments of
$67bn to its oil and gas industries by
2008 in an ambitious bid to accelerate
upstream and downstream development,
Funsho Kupolokun, managing director of
Nigeria National Oil Corporation
(NNPC), told delegates at yesterday’s
plenary session on Africa. 

Libya, the country with the continent’s
largest oil reserves, hopes to attract
around $7bn in upstream investment over
the next 10 years and to add 20bn barrels
of oil equivalent (boe) to its reserves,
according to Tarek Hassan Beck, plan-
ning and IT director at Libya’s National
Oil Corporation (NOC). 

Angola, whose deep-water industry has
boomed in recent years, will to lift its oil
production by 0.7m barrels a day (b/d) to
2m b/d within the next few years, said
Syanga Abilio, vice-president of Sonangol.

Sipho Mkhize, managing director and
CEO of South Africa’s PetroSA, a world
leader in gas-to-liquids (GTL) develop-
ments, said Africa’s proved gas reserves
could amount to as much as 18 trillion
cubic metres (cm) by 2010, giving the
continent “great potential” to establish a
major GTL industry.

Nigeria

Much of the investment the Nigerian
authorities hope to attract will be upstream.
The government and state-owned NNPC
aim to boost national oil production capac-
ity to 4.5m barrels a day (b/d) and oil
reserves to 40bn barrels by 2010. 

At present, Nigerian output is 2.4m b/d
– slightly above the country’s Opec quota
of 2.306m b/d – from proved crude
reserves of 30bn barrels and condensate
reserves of 5bn barrels. Kupolokun
underlined the prospects for deep-water
exploration, pointing out that deep-water
acreage had yielded 7bn barrels of oil
reserves and 19 trillion cubic feet (cf) of
gas reserves over the last decade. 

Kupolokun said a “significant supply
capacity increase is key for global energy
stability” and that Abuja wants to see
energy initiatives drive a doubling in
Nigerian GDP over the next 10 years. Oil
is critical to the economy, accounting for
32% of GDP and 70% of government rev-
enues. It is also also fundamental to
regional stability and prosperity, he told
delegates, arguing that continued rapid
improvement in Nigeria’s socio-econom-
ic conditions is “critical” for the econom-
ic survival and for maintaining democra-
cy in the west and central African regions. 

The government also plans to transform
its oil-dominated energy industry into an
“integrated oil and gas industry” through a
mixture of liquefied natural gas (LNG),
gas-to-liquids (GTL) and pipeline develop-
ments. Gas reserves amount to a prodigious
187 trillion cf – 89 trillion cf of which is
non-associated gas – but they are under-
utilitised and Kupolokun says there is a
sufficient market for Nigeria to boost gas
sales from 1.5bn cf/d to 25bn cf/d by 2025. 

LNG will account for the bulk of gas

development. The country has the sec-
ond-fastest growing LNG business in the
world, with three new plants in develop-
ment. Nigeria LNG continues to expand –
its 4.6m tonnes a year (t/y) Train 6 should
start up in 2007 and Trains 7 and 8, which
would add a further 8m t/y, are being
evaluated, said Kupolokun. He added that
the Chevron-led Olokola LNG plant,
which will have a capacity of 20m t/y,
should start operating in 2009. 

New pipeline projects are also being
considered. Feasibility studies for the
2bn cf/d Trans Sahara gas pipeline,
which would link Nigeria with Algeria –
and beyond to European markets – are
continuing. The GTL industry is also
growing, led by Chevron’s 34,000 b/d
Escravos GTL plant, for which EPC
contracts were awarded in April.
Kupolokun also said that there are major
investment opportunities downstream

and the authorities would like to attract
investments that would add 0.6m b/d of
refining capacity to help the country
slash its import bill.

Libya

Libya’s exploration business was given a
major boost in January when foreign
investors flocked to the country’s first
licensing round since US sanctions were
lifted. Tripoli will hold its second licens-
ing round under the Epsa-4 model next
week and competition among private
investors is expected to be intense. 

In addition, the country, which has 261
blocks that have not yet been offered to
explorers, plans to hold a further five or
six upstream licensing rounds, Hassan
Beck told delegates. NOC hopes oil and
gas output will hit 3m boe/d by the end of
the decade. Continued on p2
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At present, the country’s proved
reserves amount to 39.5bn barrels of oil
and 54 trillion cubic feet (cf) of gas.
Against an Opec quota of 1.5m barrels a
day (b/d), oil production is 1.6m b/d, but
Tripoli has the capacity to boost that to
1.8m b/d, said Hassan Beck. But he added
that the country’s six producing gasfields
yield just 1.4bn cf/d and developing the
natural gas business is a priority. 

NOC is also eager to pull foreign dol-
lars into the downstream business and
estimates it will cost $1.8bn to upgrade
the 220,000 b/d Ras Lanuf refinery and
just over $0.5bn to upgrade the 120,000
b/d Az Zawiya refinery. Some analysts
suggest refining investments could help
companies gain access to more lucrative
upstream opportunities because that
would be looked upon favourably by the
authorities. 

Angola

Angola’s Abilio said the government
hopes a new petroleum law passed by
parliament last year will help the country
maintain its exponential rate of upstream
growth. The government hopes the grant-

ing of new licences through an open-bid
process will increase the level of compe-
tition among foreign firms and new local
businesses, opening up new offshore
blocks for development.

In the early 1970s, Angola produced
just a few thousand barrels a day, but pro-
duction has soared to 1.3m b/d and is
expected to hit 2m b/d in three years’ time
as a series of major deep-water fields
enter production, Abilio told delegates.
Angola is the second-largest producer in
sub-Saharan Africa, with oil accounting
for 90% of the country’s export earnings
and 80% of its tax revenues. 

Gas also features high on the govern-
ment’s agenda. Until now, the country’s
gas reserves have been left largely
untapped. Proved reserves are estimated
at 1.6 trillion cubic feet (cf), but new
discoveries could push the total to 9.5
trillion cf, and possibly as high as 25
trillion cf.

Given there is no real domestic mar-
ket, Antonio Orafo of Sonangol told del-
egates at a separate technical session
that 40% of Angola’s gas is flared and
the other 60% is used for fuel for oil
production and gas injection. 

Sonangol has decided to create a new
subsidiary to manage its gas business, the
largest of which is Angola LNG, a pro-
jected 5m tonnes a year plant that will
process gas from offshore oil fields for
export. The facility, at Soyo, will use gas,
which is now flared, from Blocks 1, 2, 3,
4, 15, 16, 17 and 18. Chevron and
Sonangol are leading the project, with
ExxonMobil, BP and Total as investors.

“Angola LNG is the cornerstone of
government policy to develop and exploit
the country’s gas resources,” said Orafo.

South Africa

PetroSA’s Mkhize said GTL can go a
“significant way” to reducing Africa’s
energy-import bill and harnessing the
continent’s vast upstream resources.
“There has been insufficient investment
in downstream and logistics. We can par-
ticipate together in building the industry
and benefiting from African reserves
[development].” 

GTL, said Mkhize, has become “fairly
competitive” with traditional oil-refin-
ing technology because of high oil
prices, generating compelling invest-
ment opportunities.

South African companies would be like-
ly to play an influential role in the growth
of a continent-wide GTL business. The
country is already a world leader in syn-
fuels technology. Sasol produces around
150,000 barrels a day (b/d) of synthetic
fuels – nearly a third of the country’s ener-
gy needs – at its plant in Secunda, 150 km
from Johannesburg. Using Sasol technol-
ogy, PetroSA produces 45,000 b/d at its
GTL Mossgas facility. 

Meanwhile, Mthozami Xiphu, recently
appointed CEO of Petroleum Agency SA,
delivered an upbeat message about South
Africa’s upstream prospects. Eleven
international oil companies are showing
“immense interest” in the country’s deep-
water acreage and there are encouraging
E&P prospects in the east coast’s Durban
basin that will be offered shortly in a
licensing round.
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By NJ Watson

WITH larger gas reserves than
Europe and North America com-
bined and gas markets across the

globe deregulating, Africa has an out-
standing opportunity to develop its con-
siderable gas resources, a variety of
speakers told delegates yesterday.

“Deregulated markets offer opportuni-
ties for competitive resources ready for
development, but time is of the essence.
This window of opportunity should not
be missed,” Jean Privey, senior vice-pres-
ident for Africa E&P at Total said at the
seminar, Natural Gas and Africa: A
Growing Role and Impact.

Africa, with reserves of 500 trillion cubic
feet (cf), compared with North America
and Europe’s reserves of only 493 trillion
cf, is ideally located to serve those two
markets, which will increasingly look to
meet domestic demand with imports. 

By 2015, Total forecasts that west
Africa will supply 1.8 trillion cf/y to the
US – a third of its import needs – and
another 1.2 trillion cf/y to Europe. North
Africa will supply 0.53 trillion cf/y to the
US and a huge 4.6 trillion cf /y to Europe
by 2015. Africa’s gas reserves are concen-
trated in five countries – Algeria, Angola,
Egypt, Libya and Nigeria – which togeth-
er account for 94% of the total. 

In anticipation of rising domestic con-
sumption across the continent from
today’s meagre 2.6 trillion cf/y and a

deepening of regional integration,
African governments are planning build
new pipelines to transport gas. “There’s
lots of projects because there’s lots of
reserves,” said Privey.

Nevertheless, Victor Eromosele, of
Finance National Petroleum Investment
Management Services, a subsidiary of
Nigeria National Petroleum Corporation,
said the window of opportunity to devel-
op the continent’s gas resources will
close unless financing can be raised. 

Securing money 

Yet despite well known difficulties such
as corruption, Eromosele said the experi-
ence of Nigeria, which raised $2.7bn for
three gas projects in two years, suggests
that other budget-constrained African
producers will be able to secure money
for well-planned projects.

Eromosele, who worked on all three of
the country’s structured finance deals,
said the first deal, a $1bn facility for
Nigeria LNG, was two years in the mak-
ing and proved such a success that it
opened the floodgates for other deals.
“Success begets success,” he said.

Eromosele added that it is the perfect
time for Africa to seek financing for gas
projects because the continent is consid-
ered by Washington to be of strategic
importance to its energy security needs, so
US-based institutions are more likely to
look favourably on financing initiatives.

Africa urged to take 
advantage of gas opportunity

By Tom Nicholls

EEGYPT is in talks with European offi-
cials that may lead to the Arab Gas

Pipeline being extended beyond Turkey
to Europe, Hussein Hamouda, vice-chair-
man for agreements and exploration at
Egyptian General Petroleum Corporation
(EGPC), said yesterday. 

“We are thinking about increasing the
capacity of the Arab Gas Pipeline and
extending it to the European network,” he
said, adding that EGPC and Egyptian
Natural Gas Holding Company have held
talks with European financing bodies
about the plan. 

Supplementing its booming liquefied
natural gas (LNG) industry, this summer
Cairo became a small-scale pipeline-gas
exporter, supplying 35bn cubic feet a year
(cf/y) to the Aqaba power station in
Jordan. There are plans for the pipeline’s
flow to double with the construction of an
extension to the Rihab power station in

northern Jordan and, in a further phase of
development, to extend to pipeline to
Syria and Lebanon. Hamouda added that
“serious talks” are under way with the
Turkish authorities about extending the
pipeline to Turkey, which would then
enable Egypt to tap into the lucrative
western European market. 

Separately, Hamouda denied sugges-
tions that rising Egyptian gas demand
could mean supplies being diverted
away from gas-export projects to serve
the domestic market. “We have more
than enough proved gas reserves for
domestic gas supply and for existing
export projects.” 

He also said there is enormous scope
for further discoveries, which would
enable the gas-export industry to contin-
ue to expand. Proved gas reserves amount
to 66 trillion cf, but the authorities say
there are a further 120 trillion cf of gas to
be discovered in the Nile Delta, the
Mediterranean and the Gulf of Suez.

Egypt targeting Europe with piped gas

African energy leaders launch
massive investment drive
continued from page 1

Sipho Mkhize, managing director and CEO of
PetroSA. GTL can go a "significant way" to
reducing Africa's energy-import bill

A gas utilisation plant at the Jakhira oilfield, Libya © Wintershall



It took us 125 years to use
the first trillion barrels of oil.

We’ll use the next trillion in 30.
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Energy will be one of the defining issues of this ce
ntury. One thing is clear:

the era of easy oil is ov
er. What we all do next will determ

ine how well we

meet the energy needs of the entire world in this century and beyond.

Demand is soaring like never before. A
s populations grow and economies

takeoff,millions inthedeve
lopingworldare

enjoyingtheben
efitsofa lifestyle

that requires inc
reasing amounts of energy

. In fact, some say that in 20
years

the world will consume 40%more oil than it does today. A
t the same time,

manyof theworld
’s oil and gas fiel

ds arematuring. Andnew
energy discover

ies

are mainly occurring in places where resources are difficult to extract,

physically, econ
omically and even politically. When growing demand meets

tighter supplies
, the result is more competition for the same resources.

We can wait until a crisis forces us
to do something. Or we can commit to

working togeth
er, and start by asking the tough questions: How

do we

meet the energy needs of the developing world and those of industrialize
d

nations?What role will ren
ewables and alt

ernative energi
es play?What is

thebestwaytop
rotectourenviro

nment?Howdoweaccelerate
ourconservation

efforts?Whatever actions
we take, wemust look not just

to next year, but
to

the next 50 years.

At Chevron, we
believe that innovation

, collaboration and conservation are

the cornerstones on
which to build this new world. We cannot do this alone.

Corporations, g
overnments and every citizen of this planet m

ust be part of

the solution as surely as the
y are part of the

problem. We call upon scientists

and educators, polit
icians and policy-makers, environm

entalists, leader
s of

industry and each one of you to be part of reshapin
g the next era of energy.

So why should you care?
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ExxonMobil has unveiled $1.5m in
new grants to help fight malaria in
Africa and two community investment
grants, worth $3m, under its new
Educating Women & Girls initiative. It
said the malaria grants would be
“focused on vaccine development and
supporting African health practitioners
and researchers in their efforts to pre-
vent, diagnose, treat and control malar-
ia”. The educational programme, which
will be directed at communities in
Equatorial Guinea and Indonesia, will
“focus on keeping girls in school and
career development for women”. 

BP is planning a new world-scale
petrochemicals plant in China, the UK
major said yesterday. The 0.9m tonnes a
year (t/y) unit will be the company's
second PTA (purified terephthalic acid)
plant at its BP Zhuhai Chemical
Company site in Guangdong province.
BP Zhuhai, a joint venture between BP
(85%) and Fu Hua Group (15%),
already operates a 350,000 t/y PTA
plant at the site. Subject to final
approval from the government, the
plant is expected to come on stream at
the end of 2007 to meet PTA demand
growth in China. 

Incorporating

GAS WORLD
INTERNATIONAL

POWER
ECONOMICS

www.petroleum-economist.com

©
 S

ta
to

il

Are you an

authority on

energy?

Petroleum Economist gives you:

■ The leading Energy magazine
■ Free Energy maps and supplements
■ Electronic access to 5 years of back-issues 

powered by GoogleTM

News in brief

By NJ Watson

TT
HE GLOBAL demand situation
for natural gas could see the
Atlantic region in oversupply by
2015, in contrast to a shortage of

supply in the Pacific region by the same
date, delegates were told at a technical
programme seminar yesterday entitled –
gas supply and demand: getting the bal-
ance right.

Phillippe Sauquet, vice-president of
strategy at Total, said that assuming all
the large number of liquefied natural gas
(LNG) projects planned for the Atlantic
region come on stream, there could be an
oversupply of gas, particularly from the
Qatargas 3 and 4 projects.

By contrast, there are a relatively limit-
ed number of LNG supply projects for the
Pacific region. And even if all these proj-
ects come on stream there might still be a
shortage. “To remedy this, prices should
show signals to the market to build new
projects,” said Sauquet.

Melanie Kenderdine, vice-president at
the Washington-based Gas Technology
Institute (GTI), agreed that achieving a
balance in the world’s gas markets can be
summed up in one word: “price”.
Allowing the market to develop liquid
spot markets will represent the ultimate
stage of liberalisation and the resulting
price signals will direct investment behav-
iour and allocate resources efficiently.

While the market can be counted on to
balance supply and demand eventually,

Kenderdine said public policy has a vital
role to play in the sector. For example, it
can design environmental regulations that
could encourage gas-to-liquids (GTL)
developments, which would be especially
valuable to Asia, where the air quality in
major cities is often bad. Diesel derived
from gas is considerably less polluting
that that derived from oil.

A force for good

However, while the public sector can be a
force for good, it can often be misused
and misdirected, leading to damaging dis-
tortions in market. “A good example of
this is the subsidies for corn-based
ethanol in the US,” said Kenderdine.

The reasons for these distortions caused
by public policy are that the energy poli-
cies of governments are not always
rational and decisions are often based on
incomplete or inaccurate data, she said.

The speakers said LNG will form the
cornerstone for the world’s future gas
demand, as it is competitive compared
with pipeline supplies and offers more
flexibility of destination. According to
Total’s Sauquet, this strong segment of
the market will grow at 12% a year
between 2004 and 2010 and increase at
6% a year between 2010 and 2015.

Sauquet said the Middle East will show
“a more and more prominent role” in sup-
plying the world’s gas needs at the
expense of Asia, and will account for
about a third of demand by 2015.

The world requires a
gas balancing act

The LNG carrier British Trader. LNG will form the cornerstone for the world’s future gas
demand © BP plc

By Tom Nicholls

OIL SANDS production in the Canadian
province of Alberta could treble to 3m
barrels a day (b/d) in the next 10 years
and reach 5m b/d by 2030, says the
province’s government.

Indeed there are so many large projects
in the planning stages, says Ralph Klein,
Alberta’s premier, that the state’s infra-
structure may not be able to “handle any
more” proposals. In total, some $68bn-
worth of new oil-sands projects are in the
development cycle, he said. 

France’s Total became the latest high-
profile investor to invest in Alberta’s oil
sands, buying 78% of Deer Creek Energy,
a Canadian oil-sands producer, for about
$1.3bn. It says it will probably spend
$8bn-10bn on the development. 

Earlier this year, China’s Sinopec paid
C$105m ($84m) for a 40% interest in
Synenco Energy’s Northern Lights oil-
sands assets, which includes 1.5bn bar-
rels of recoverable bitumen. Synenco
plans a C$4.5bn capital investment to
produce 100,000 b/d from the Alberta oil
sands by 2010. 

Although interest in Canada’s oil sands
is running high, some potential investors
remain concerned that the prospect of so
much competition for skilled construc-
tion labour and materials, notably steel –
the factors that have caused multi-billion-
dollar cost overruns in the last five years
– will continue to drive up costs. 

Yet the size of reserves and their long-
life potential remains alluring to upstream
developers. Alberta’s proved oil-sands
reserves amount to a staggering 175bn bar-
rels, placing the province second only to
Saudi Arabia in terms of oil reserves, said
Alberta’s energy minister, Greg Melchin.
And the proved reserves total accounts for
just 10% of the province’s total estimated
reserves potential, he added. 

Melchin said the province is also keen
to exploit its prodigious coal reserves and
plans to encourage investment in clean-
coal technology, as well as other non-gas
forms of electricity generation, including
hydro-electric power. 

Reserves to rival Saudi

Alberta citizens to
receive C$400 apiece
THE ALBERTA government has decided
to give all its citizens a rebate of around
$400 each because high energy prices
will result in a higher-than-expected
budget surplus this year. Alberta’s pre-
mier, Ralph Klein, said the budgeted sur-
plus in this financial year is C$2.8bn, but
the real surplus will probably be between
C$4bn and C$7bn. Klein said some of
that will be put aside for future social
investments, some will be spent on phys-
ical infrastructure and some will be
“given back. We think it will be about
C$400 per man, woman and child.”
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Q How did you put together the pro-
gramme for the WPC and what are the
themes that you wanted the Congress
to address in particular?
A I chair the Congress programme com-
mittee, consisting of 14 members whose
combined experience and expertise cover
all areas of the petroleum industry.
During our initial planning meeting three
years ago, we focused on delivering a
meaningful and relevant theme for the
18th Congress. The World Summit on
Sustainable Development (WSSD) had
recently concluded at the venue in which

the 18th Congress was to be held and we
felt it appropriate that the international
petroleum industry respond to the chal-
lenges that emerged from the WSSD.
Among them was the identification of
partnerships among stakeholders as being
a critical factor in the quest to achieve
sustainability. The international petrole-
um industry recognises its role in terms of
meeting society’s growing demand for
energy as well as tackling technical,
social, economic and environmental chal-
lenges in partnership with others; hence
the theme: “Shaping the energy future:
partners in sustainable solutions.”

Q What do the organisers hope this
conference will achieve?
A Enhanced recognition of Africa as a
key component of meeting future energy
demand. 

The big issue

Q What do you see as the most impor-
tant issue facing the energy industry? 
A There are many important technical
and management issues facing our
industry – ultra-deep-water exploration
and production, cleaner fuels, alterna-
tive energy, climate change and

HIV/Aids and Malaria, to name just a
few. However, I feel that the big issue is
our reputation and credibility with our
many stakeholders, including con-
sumers, non-governmental organisa-
tions, international institutions, host
communities and governments. We are
part of the solution to meeting future
energy demand in a manner that is eco-
nomically viable, environmentally
sound and socially acceptable. These
activities will strongly contribute
towards achieving solutions to global
issues, such as poverty alleviation and
equitable wealth distribution.  

Nexen: The quest to achieve sustainability

A problem for
the future
By Anne Feltus 

THE Gulf of Mexico is home to about
4,000 oil and gas platforms, but at least a
quarter of them are more than 25 years
old, the fields from which they produce
are becoming depleted and the cost of
operating them will soon exceed the
income from production. 

Most GoM oil and gas production plat-
forms in water depths of less than 600
feet will probably become idle in the next
10-15 years. Instead of assets, they will
become liabilities, candidates for decom-
missioning. In shallow waters, the
process of removing a bottom-supported
production platform is relatively routine,
but fixed platforms in deeper waters are
difficult to remove because of their sheer
size. Also, contractors have to switch to
remotely operated vehicles (ROVs) with
special tooling for completing the under-
water work a diver would do manually
and at a lower cost. 

Instead, many of these obsolete facilities
are being converted into permanent artifi-
cial reefs to provide a habitat for marine
life. Even when platforms are in full oper-
ation, plants and invertebrates affix them-
selves to the hard steel surfaces and even-
tually become part of a complex food
chain. These structure are critical to the
ecosystem of the GoM, because its flat,
featureless seabed, composed primarily of
mud, clay and sand, has very little natural
rock bottom and reef habitat. According to
the MMS, marine researchers say fish pop-
ulations are 20-50 times denser at petrole-
um platforms than in nearby open water. 

There is a benefit for oil operators too
– the cost of converting a structure into
an artificial reef is less than half the cost
of bringing it to shore. And by leaving
their facilities in place, oil and gas oper-
ators would have the option of recom-
missioning the platform if technology
advancements make it profitable to
recover more oil and gas from the field.
Another option, being examined by at
least one major energy company, is to
install wind turbines on them.
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By James Gavin

IRAQI OFFICIALS are increasingly
confident that the revival in oil produc-
tion registered since July 2005 will

continue throughout the rest of the year,
raising exports to 2m barrels a day (b/d)
by year-end. Shamkhi Faraj, director gen-
eral of economics at the oil ministry, has
forecast that exports could rise from the
present level – around 1.6m b/d – to 2m
b/d as long as the Kirkuk-Ceyhan export
pipeline remains free of sabotage. 

Since mid-2005, crude exports have
increased by around 200,000 b/d as a
result of improved flows through the
northern pipeline. Even if attacks on the
pipeline continue, Faraj claims exports
would reach 1.7m-1.8m b/d based on
increases expected in the southern fields.

The award early this month of a field-
development services contract to Irish
minnow Petrel Resources has also raised
hopes that the oil ministry will start to
make greater headway in raising produc-
tion capacity. The project involves devel-

oping existing proved reserves at the
Subba and Luhais fields in the south of
the country, with the aim of increasing
output from 50,000 b/d to 200,000 b/d
within three years. 

Still possible to work

Petrel’s managing director, David Horgan,
says the Subba and Luhais projects are in
relatively stable areas where it is still pos-
sible to work. The fields are also expected
to produce a combined 100m cubic feet a
day of gas. The contract is worth $197m
and was awarded by State Company for
Oil projects. Petrel is also involved in a
programme to explore and develop Block
6 in the Western Desert, although the
company says security problems have pre-
vented it from starting work. 

The contract award, only the third since
Saddam Hussein’s regime was over-
thrown in 2003, had been expected earli-
er this year, but was delayed by concerns
that important upstream contracts were
being awarded to small and inexperi-

enced firms. However, the majors remain
reluctant to return to Iraq because of the
continuing insurgency.

International oil companies have yet to
even establish a presence on the ground
in Iraq, although they are contributing
their expertise remotely. BP and Royal
Dutch Shell were awarded two contracts
in January to carry out integrated reser-
voir studies for the oil ministry, in the
southern Rumaila fields and at Kirkuk in
the north respectively. Shell is already
offering free assistance to the ministry to
help it draw up a gas masterplan. 

Chevron, meanwhile, is training Iraqi
oil-company employees outside the coun-
try as part of a technical service agree-

ment with the oil ministry. And, last
month, Russia’s Lukoil said it had sent
$5m-worth of aid to Iraq, as part of a
goodwill gesture to help revive the con-
tract it signed in 1997 to explore in the
giant West Qurna field. It will also train
150 Iraqi oil workers a year in Russia
over a five-year period.

But it may take more than goodwill for
Lukoil to make progress with the West
Qurna development, given the Iraqi
authorities’ opposition to Russia’s links
with Saddam Hussein’s regime. Iraq’s
president, Jalal Talabani, a long-time
Kurdish opponent of the former regime,
said in an interview with Russia’s
Interfax news agency on 12 September
that Lukoil had been dealing “with
Saddam, not with Iraq”. He also said par-
liament had discussed scrapping all con-
tracts signed with the previous regime.

Until Iraq ratifies the new draft consti-
tution, which envisages greater powers
for regional authorities in controlling oil
resources, analysts do not expect any new
deals to be concluded.

Iraq: Progress of sorts 

By Tom Nicholls

WHOEVER coined the term super-
major should have kept some
superlatives in reserve. Oil com-

panies may rank as some of the biggest
private-sector corporations, but when it
comes to oil reserves, ExxonMobil and
BP are dwarfed by the heavyweight
national oil companies (NOCs) such as
Saudi Aramco, Iraq National Oil
Company and Kuwait Petroleum. 

Half of the biggest 50 oil firms are fully
or majority state-owned. Ranked by oil
reserves, nine out of the top 10 are NOCs.
It is eight in the case of gas reserves. Five
of the world’s biggest 10 oil producers
are state-controlled corporations. 

For international oil companies (IOCs),
there is not much chance of the situation
improving. Undeveloped reserves to
which they have full access make up a
mere 7% of the world total, while two-
thirds of the world’s reserves are off-lim-
its to IOCs.

Narrowing the gap

It hardly used to matter that the NOCs
owned the oil. They needed the IOCs’
financial muscle, technical capabilities and
market savvy – what Vahan Zanoyan, chief
executive of Washington-based consultan-
cy PFC Energy, refers to as “above-ground
resources”. But NOCs have narrowed the
gap on their illustrious private-sector coun-
terparts in operational terms and, because
of sustained high oil prices, have greater
financial flexibility. “Several NOCs have
spent enormous amounts of money in the
last few years developing above-ground
resources, mostly in the upstream oil sec-
tor,” says Zanoyan. “IOCs no longer
monopolise above-ground resources.” 

Brazil’s Petrobras, for example, can lay
reasonable claim to being the most suc-
cessful developer of deep-water oil-pro-
duction technology in the world. Its gen-
erous, $200m annual research and devel-
opment (R&D) budget signals its inten-
tion to remain at the forefront of innova-

tion. Malaysia’s Petronas and Norway’s
Statoil debunk the obsolete perception
that a state-run company must be ineffi-
cient. Few companies – if any – can
match Saudi Aramco’s technical capabili-
ties in the management of complex
onshore oil projects. 

“You are going to see the ascendancy of
the well-organised NOC and it’s going to
change the shape of the industry going
forward,” says Peter Roberts, a partner
specialising in oil and gas at the Jones
Day law firm. “They are going to want to
see a bigger slice of a finite pie.” 

Access to reserves is being made more
problematic for IOCs by the expansion of
NOCs outside their home markets. NOCs,
especially Chinese and Indian firms, are
providing stiff competition for IOCs in a
growing number of licensing opportuni-
ties and energy projects around the world.

Unfettered by shareholder pressure to
deliver large profits and dividends, NOCs
are prepared to accept lower rates of
return than IOC shareholders will toler-
ate. In addition, IOCs are subject to other
shareholder pressures that generally do
not bother governments and their NOCs.
Canada’s Talisman Energy eventually
pulled out of Sudan because of unrelent-
ing pressure from human-rights groups.
India’s Oil and Natural Gas Corporation
(ONGC) filled the gap. 

As state representatives, NOCs have
another advantage, says Roberts.
Whereas IOCs may sometimes be at risk
from problems such as expropriation of
assets or changes in the law, host govern-
ments are less likely to cause problems if
the counterparty is an NOC. “They can
play the semi-sovereign card,” he says. 

But while Aramco, Petrobras, Petronas
and Statoil can consider themselves mod-

ern, sophisticated oil companies, capable
of operating energy projects to the stan-
dards of an IOC, the same cannot be said
of all NOCs. For example, CNPC,
CNOOC and Sinopec have expanded at
an astonishing rate overseas, but are still
adrift of this elite group because, while
rich in ambition and cash, they lack proj-
ect experience and technology. Russia’s
Gazprom is also behind, but with its vast
gas reserves and access to lucrative

European markets will catch up quickly.
It has made no secret of its ambitions and
its international influence will grow as it
brings North American and east Asian
markets into its orbit.

The differences between these various
companies in terms of their operations,
their role within the economy of their home
country and their spread of assets reflect
the little NOCs have in common, apart
from being state-owned or state-controlled.

For example, Petrobras has to supply a
country with a surface area of 8.5m
square km and a population of 185 mil-
lion consuming 1.8m barrels a day (b/d).

Qatar Petroleum (QP) has to contend with
a population of under 1 million consum-
ing around 40,000 b/d in an area of
11,400 square km. 

Yet this diversity may prove advanta-
geous – increasingly, NOCs are working
together more closely and are sharing
their skills and experiences. Another dif-
ference between NOCs is the degree to
which the state is involved in the compa-
ny’s day-to-day operations. While some –
such as Statoil – are allowed a large
degree of financial and managerial auton-
omy, others, such as Mexico’s Pemex or
Venezuela’s PdV are hamstrung by gov-
ernment priorities.

Operational independence 

It is exactly that – operational independ-
ence – that thriving NOCs pinpoint as the
secret of their success. If political interfer-
ence is kept in check, says Saudi Arabia’s
oil minister, Ali al-Naimi, an NOC can be
efficient. That Riyadh has the flexibility to
act as the world’s only swing oil producer,
turning the taps on and off at will, is down
to Aramco’s technical proficiency, says al-
Naimi. That, he argues, is the result of
independent financial and managerial
structures, as well as plenty of funding.

Yet while the influence of IOCs is being
checked by resurgent NOCs, big oil is not
about to disappear. NOC expertise general-
ly tends to concern oil projects. With
exceptions, such as Sonatrach and Statoil,
they are less adept at handling gas ventures.
For example, the sophisticated technology
needed to launch LNG and gas-to-liquids
projects, the high capital costs involved and
the need to gain market access, means IOC
participation suits Qatar’s QP. 

IOCs have other advantages over
NOCs. They can, for example, diversify
more easily into other business areas,
such as power generation and supply, and
alternative energies. And forward-think-
ing IOCs can also reassert themselves by
developing new above-ground competen-
cies. Says Zanoyan: “IOCs need to widen
the gap again.”

NOCs are the new IOCs

Workers at the Heidrun oil and gas field.
Statoil is a modern, sophisticated oil compa-
ny that operates energy projects to the stan-
dards of an IOC © Statoil

NOCs are prepared to
accept lower rates of
return than IOC share-
holders will tolerate

IOCs have yet to even
establish a presence on
the ground, although
they are contributing their
expertise remotely
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King Abdullah hits the ground running
By James Gavin 

SS
AUDI Arabia’s newly installed
king has moved swiftly to stamp
his authority, reasserting a
reformist political agenda, hav-

ing waited patiently in the wings for the
past 10 years as King Fahd’s crown
prince and heir apparent. Fahd’s death,
announced on 1 August, has given his
successor the opportunity to demonstrate
that there is a marked difference between
acting as de facto ruler and ruling as king. 

King Abdullah’s first move was indica-
tive of his perception of the kingdom’s
major problems, releasing three political
dissidents who were arrested in contro-
versial circumstances last year.  

This was followed by a royal decree
ordering a 15% increase in public salaries,
a move that appears to reflect Riyadh’s
confidence in the continued strength of oil
prices. Although Abdullah has been
instrumental in shifting Saudi spending
patterns over the past decade, urging a
more cautious macro-economic strategy
than under previous oil booms, the feeling
that the government has not done enough
to spread the oil surplus more widely
among the population will have weighed
heavily on the new king’s mind. 

Long-term stability 

But the kingdom’s long-term stability
also depends on the succession to
Abdullah – who is reported to be 81 – and
whether he can assert his authority in the
post-Fahd House of Saud. Abdullah is not
one of the powerful Sudairi Seven
princes – the seven sons of the favourite
wife of Saudi Arabia’s founder, Abd al-
Aziz – and faces a wider range of threats
and challenges than his predecessors. 

Analysts say Abdullah needs the support
of the Sudairi princes, including the con-
servative Interior Minister Prince Naif, in
order to have a chance of governing with
authority. But this alliance also risks expos-
ing divisions within the House of Saud. “It
is no longer possible to hide the divisions
regarding the pace of real reform,” says
Mai Yamani, of the Royal Institute for
International Relations. “While Abdullah
talks about national dialogue, impartial
municipal elections, female participation in
the 2009 elections, Naif makes statements
opposing these initiatives.”

Reformists hope that Abdullah is
grooming a successor clad in his
reformist colours. A younger king is
seen as more likely to be able to connect
with Saudis, 60% of whom are under 30.
In addition, such an appointment would
show the al-Sauds are united in their
commitment to reforming their single-
family rule, the powerful Wahhabi cler-
gy, opaque public finances, and political
disenfranchisement – without which
public resentment in the kingdom will
continue to mount. 

Some commentators view long-term
instability as inevitable. But, Kiren
Chaudhry, associate professor of politi-
cal science at Berkeley, California, says
“any sight of regime instability will
make oil prices rise, which plays into its
hands as it can keep the population quiet
with that money.”

The oil boom has ensured that the new
king has a large treasure chest to fall

back on. Saudi American Bank forecasts
oil export revenues for the kingdom will
reach $157bn this year, a 48% increase
on 2004. The normally cautious bank
predicts this year will be the best in the
kingdom’s economic history, with both
the budget and current accounts register-
ing record surpluses. 

But Saudi policymakers are aware that
the country’s position as the world’s dom-
inant oil producer could also be threatened
by long-term instability. Though the threat
of al-Qaeda attacks on Saudi oil installa-
tions has been much exaggerated in the

Western media, the Saudi leadership has
little option but to continue the reform
agenda if it is to undermine the support
base of Jihadist militancy. 

Worst-case 

A significant danger for the kingdom
would be for prices, driven by continued
political instability, spiralling to a height
that would precipitate a potentially dis-
astrous collapse in demand. This is a
threat that influential figures such as for-
mer Saudi oil minister Sheikh Zaki

Yamani, now head of CGES, have fre-
quently warned about. 

The Saudi leadership is increasingly
confident high oil prices will be sustained
over the medium term, which has prompt-
ed it to propose expenditure of some
$50bn in the next few years in expanding
oil-production capacity. It now evidently
believes the slate of new projects it is
fast-tracking – dominated by the large-
scale Khursaniyah and Khurais oilfield
developments – will not present any sub-
stantial downside oil-price risk, even as
these add 1.7m b/d of capacity by 2009.
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By Michael Waddacor

TT
HE ORIGINS of GTL technology
date back to 1913, when a
German company discovered the
probability of mixtures of higher

hydrocarbons and oxygenated com-
pounds being produced through the cat-
alytic reaction of hydrogen (H2) and car-
bon monoxide (CO).

This vision was realised when two
chemists in Germany, Franz Fischer and
his Czech-born partner, Hans Tropsch,
developed a unique chemical process to
produce synthetic fuels (synfuels) from
coal in the 1920s. In 1923, Fischer and
Tropsch published the first findings of
their results of producing synthesis gas
(syngas) from coal using an alkali-iron
catalyst. They continued their research
and development (R&D), experimenting
with different catalysts, pressures, tem-
peratures and reactor designs.

The FT process was used extensively
in Germany between 1932 and 1945 to
produce synthetic petroleum and diesel.
In this process, coal – in the presence of
steam (H2O) and oxygen – is gasified to
produce syngas, the primary building
block that is purified and converted to
produce liquid synfuels and other
hydrocarbons. 

Interest in the FT process subsequently
spread to several industrial nations,
including the UK, France, the US, Japan
and China, during the 1930s and 1940s,
when experimental work was conducted
at bench and pilot-plant scale. 

By late-1955, the first Sasol synfuels
complex was operating at Sasolburg in
South Africa, converting low-grade coal,
mined in Free State, into high-grade syn-
thetic gasoline, synthetic diesel, chemi-
cals feedstock and related products at a
rate of 8,000 barrels a day (b/d). 

In the aftermath of the international
oil crisis of 1973 and the Iranian
Revolution of 1979, a resurgence in gas-
based conversion technologies further
galvanised  momentum in the research
laboratories of some of the world’s lead-
ing energy companies, including those
of BP, Exxon and Shell.

Now, with ConocoPhillips, ExxonMobil,
Sasol and Shell being the first companies to
commit themselves to building GTL plants

in Qatar, it is safe to assume the interna-
tional commercial era of GTL will com-
mence in earnest over the next five or so
years as these and other players start to
bring GTL production capacity on line and
GTL products to an eco-conscious market.
One big question, however, remains unan-
swered. How big will the world’s fledgling
GTL industry become relative to installed
oil refining capacity? 

The answer is anyone’s guess, but there
is little doubt that Qatar is offering a bold,
new challenge to the world’s gas-rich
nations. Find positive, new ways to mon-
etise gas, diversify your economies,
strengthen security of energy supply and
join the global crusade to lower the future
output of crude-based emissions – or run
the risk of entering the potentially excit-
ing world of GTL technology too late.

Oryx GTL: making history
By Chris Turner, general
manager, Oryx GTL

FFROM ITS inception, the Oryx GTL
joint venture in Qatar was going to

make history. It began when Qatar
Petroleum (QP) and Sasol came together
with the intention to build and operate a
GTL plant. It was conceived from the out-
set as a commercial proposition that would
pay for itself over its lifecycle and deliver
the returns expected of any large-scale
capital investment operating in the world’s
highly competitive energy industry. 

Initial concept discussions for Oryx
began in the late 1990s. Sasol was explor-
ing ways of internationalising its experi-
ence in the production of synthetic fuels
and Qatar was looking to find ways of
maximising the value and diversifying the
output of its giant North Field gas reserves. 

Oryx GTL was designated as a 34,000
b/d facility. The plant will use the Sasol
Slurry Phase Distillate™ (SPD™)
process – a three-stage process involving:
gas reforming; Fischer-Tropsch synthe-
sis; and hydroprocessing. The proprietary
technologies that make up the SPD™
process are owned by Haldor Topsøe,
Sasol Technology and Chevron Research
& Technology. 

The plant’s products slate is mainly
GTL diesel, with GTL naphtha and a
small quantity of LPG. In 2003, the engi-
neering, procurement and construction
contract (EPC) was awarded to Technip. 

With the development of GTL produc-
tion capability part of the overall Qatari
gas plan, the progress of Oryx GTL was
further accelerated by easy access to Ras
Laffan Industrial City. It offers a tailor-
made site for GTL development. 

With a strategy for GTL identified, the
infrastructure in place and with Sasol
achieving the necessary technical
progress for commercialisation of the

technology, the final step for Oryx was to
convince the financial markets that GTL
was a viable investment. 

For the GTL industry, the successful
financing of Oryx GTL marked a major
milestone. For the first time, a GTL proj-
ect had received third-party endorsement
that the technology could deliver, that a
market for GTL products existed and was
accessible, and that potentially con-
tentious issues, such as intellectual prop-
erty rights, could be managed. 

The construction of Oryx – due for com-
missioning early 2006 – is an immense
undertaking. Oryx GTL requires a con-
struction workforce of up to 5,000 and will
require 17m man hours from the sub-con-
tractor’s workforce plus an additional
0.92m man hours in management time.
Impressive though this is, it is small in
scale compared with what is planned next.

By securing the endorsement of financial
markets, awarding EPC and beginning
construction, Oryx GTL triggered a series
of project announcements from some of
the world’s largest energy firms. 

It had always been envisaged that Oryx
would be a foundation plant that would
be expanded over time. The second
phase, Oryx 2, is at the MOU stage, as is
the addition of an 8,000-8,500 b/d high-
quality GTL base oils production facility,
planned for start-up in 2008. Oryx 2 will
bring plant capacity to just under 100,000
b/d and further expansions are possible. 

The integrated plant is a departure from
the early vision of GTL as a purely down-
stream proposition and there are a range of
proposed integrated projects that vary in
size from 130,000-150,000 b/d or more.
While none have progressed as far as
Oryx, consumers and regulators across the
world can see that GTL production will
not be limited to a couple of companies.
This is important if the market is to have
confidence in the security of GTL supply.

The world’s commercial GTL era will start in 2006

ExxonMobil scientists are investigating ways to maximise the benefits of GTL diesel blended with
more traditional oil-based streams

There is little doubt that
Qatar is offering a bold,
new challenge to the
world’s gas-rich nations
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Following in Qatar’s footsteps
By Tom Nicholls

THE CREATION of a GTL industry
is gathering pace. Industry leader,
Qatar, will bring its first GTL plant

on stream next year – Sasol Chevron’s
34,000 barrels a day (b/d) Oryx scheme.
Other projects and expansions have been
sanctioned by Doha, which has
embraced GTL as part of its drive to
commercialise North Field natural gas.
Together, their output capacities amount
to almost 0.8m b/d.

Despite the number of projects being
implemented, Qatar is not the industry
pioneer. That title falls to Malaysia,
where Shell operates a 12,500 b/d plant
in Bintulu, the world’s first commercial
GTL project. Opened in 1993, it con-
verts 100m cf/d of gas into high-quality
synthetic oil products and specialty
chemicals.

Enthusiasm spreading 

Enthusiasm for GTL is spreading beyond
Qatar and Malaysia. Nigeria looks set to
emerge as another pioneer with Chevron
and Syntroleum pushing projects in the
Niger Delta to reduce gas-flaring and sup-
ply liquid products outside the country’s
Opec crude-production quota. 

US-based Syntroleum and its partners –
which hope to develop a GTL scheme at
Nigeria’s Aje field over the next four
years – say they have identified gasfields
in the country that could lead to liquids
production of 1.4m b/d.

Most advanced is the 34,000 b/d
Escravos GTL project owned by Chevron
Nigeria and Nigerian National Petroleum
Corporation. Sasol Chevron, the 50:50
GTL venture between Sasol and
Chevron, will provide technical and mar-
keting support.

More projects look set to be announced
in Nigeria, possibly by an increasingly
gas-focused Chevron. EGTL, says Sasol
Chevron’s chief operating officer, Mark
Koelmel, “is only the beginning” for
Nigeria’s GTL industry. 

Chevron and its partners are moving
ahead with EGTL, despite high con-
struction costs, because of soaring oil
prices, says Rajnish Goswami, an ana-
lyst at Wood Mackenzie. “Until two
years ago, people were asking whether
GTL projects would be profitable at $16
or $17 a barrel. If your baseline assump-
tion is now $25/b, GTL starts to look
like a very attractive gas-commerciali-
sation option.”

And Goswami says the project financing
of Qatar’s Oryx GTL plant will prove to
have been a “catalytic event” in encourag-
ing the development of a global GTL busi-
ness. “It indicates the banks are happy
with the technology and commercial risk.” 

For now, most developments will continue to
be dominated by the biggest energy firms
because of the large capital requirements and
the technology and operational experience
needed. In addition, with industry development
still at an early stage, banks will feel more com-
fortable financing projects to which the biggest
and richest oil firms are signed up. 

One exception could be Syntroleum,
which is targeting smaller gasfields than
the worldscale schemes that have been
announced in Qatar. 

As for the next wave of GTL plants, Russia,
Iran and Australia – in addition to Nigeria – are
obvious candidates given most developers are
focused on larger gasfields. However, while
there are a multitude of potential locations,
many analysts expect more schemes to be
announced in the Middle East before other
countries jump on the bandwagon. Certainly,
for the time being, Qatar will dominate the
GTL industry’s production capacity.

By Tony Pytte, Sasol Chevron 

OVER THE last decade, Europe has
led the world in developing policy
and incentives to ensure it meets

sustainable transport objectives in the
near to medium term. The pathway iden-
tified as best delivering these objectives
involves ultra-clean diesel fuels and
advanced diesel-engine technologies. 

With world diesel demand rising at
about 3% a year for the past decade, inter-
est in GTL diesel is now gathering pace. 

GTL technology has not been used on a
global scale before simply because oil
supplies have been abundant and refining
has been less expensive. But the cost of
GTL technology today is increasingly
competitive with oil refining because
refining costs for cleaner fuels are rising
and because GTL producers can target the
products slate to produce diesel and other
middle distillates, for which demand
growth is highest. 

In addition, GTL diesel is already ultra-
clean, with virtually no sulphur or aro-
matics. Because of this, there is continu-

ing R&D focus on GTL technology to
further lower capital and operating costs. 

GTL diesel has already demonstrated
its potential in the global transport mar-
ket. The availability of fuel from Bintulu
in Malaysia has allowed the product to be
tested extensively in international mar-
kets. GTL diesel from Bintulu is being
used in the Thai, Japanese and
Californian markets, and has been intro-
duced to a bus trial in central London.
GTL fuels produced in South Africa are
consumed domestically. 

EU legislation

The EU is now finalising legislation that
will mandate sulphur-free diesel for on-
road use by 2009. The US, Japan and
Australia are all heading the same way. At
the end of the 1990s, clean diesel around
the world still contained about 500ppm
sulphur, highlighting the magnitude of
clean-fuel advances in recent years.

Significant refinery investment will be
required to meet the sulphur-free specifica-
tions. GTL diesel could play a significant
role in assisting refiners in terms of quanti-

ty and quality. Typically, the diesel yield of
GTL plants is around 70%, much higher
than refineries at around 40%. 

In terms of quality, GTL diesel fits the
future. With virtually no sulphur or aro-
matics and a very high cetane level, of
over 70, GTL diesel exceeds the clean-
fuel specifications of tomorrow. It can
also be used as a neat fuel or as a fuel
blend in existing diesel engines and
future advanced diesel, diesel-electric
hybrid and some fuel-cell technologies. 

The properties of GTL diesel make it an
ideal blending component to upgrade
lower-quality middle-distillate streams to
on-road diesel quality. This could be par-
ticularly valuable in Europe where refin-
ery configurations make upgrading these
streams increasingly difficult and expen-

sive. On a volume basis alone, GTL
diesel will allow refiners to increase their
diesel output.

A frequently raised concern about the
GTL process is that it produces more car-
bon dioxide (CO2) than oil refining,
although the end use of GTL fuels is more
efficient. In 2002, PricewaterhouseCoopers
was commissioned by Sasol Chevron to
conduct a lifecycle assessment of trans-
portation fuel processes, including a mod-
ern complex refinery and a GTL produc-
tion facility. The finding was that GTL
offers substantial air-quality benefits com-
pared with an oil refinery as a result of its
lower sulphur dioxide, nitrogen oxides
(NOx) and hydrocarbons emissions. These
benefits are achieved without incurring a
GHG penalty compared with oil refining.

GTL diesel: the
way forward 

Toyota cars operating on 100% GTL diesel were loaned to voluntary organisations in London
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Meeting security challenges
By Paul Hueper 

MM
ITIGATING physical security
risks in the world’s oil and gas
provinces is a challenge ener-
gy companies have grappled

with for decades. However, there is often
a knowledge gap about the similarities of
attacks and repercussions for energy
facilities across the world. 

A lack of a comparative database means
lessons learned are not analysed and
applied to the development of risk-miti-
gation strategies by companies and host
governments. In many instances, knowl-
edge garnered from pipeline attacks in
Pakistan or Guatemala is not conveyed to
operations in Sumatra; experience with
personnel security in Assam is not
applied to kidnap prevention in Ecuador
or Chad; and successful community rela-
tions strategies deployed in Papua New
Guinea are not used in Nigeria, Myanmar
(Burma) or Yemen. 

Since the Cold War, the security of oil
from the Mideast Gulf has been of para-

mount concern to Western nations.
During the Cold War, security concerns
also existed outside the Gulf. After the
start of oil production in the North Sea,
Nato paid significant attention to pro-
tecting the area’s offshore oil infrastruc-
ture. The superpower rivalry also led to
intelligence operations that attempted to
exploit weaknesses in energy infrastruc-
ture. In the late 1950s, the Soviet Union
sent “sabotage and intelligence groups”
to the US and its Nato allies to conduct
reconnaissance for various levels of
sabotage. 

Between the 1950s and 1980s, the Cold
War was often played out in countries in
sub-Saharan Africa, Asia and Latin
America. Independence movements and
superpower-backed civil wars in Africa
and Asia led to cases of sabotage and
destruction of energy infrastructure. 

Economic drivers

Destruction and sabotage of energy infra-
structure may also be driven by econom-
ic factors, or linked to local political and
ethnic disputes. In the Niger Delta, take-
overs of flow stations and wellheads by
militant youths are correlated, either
directly or indirectly, by the lack of the
region’s economic prospects and long-
standing ethnic rivalries. 

Kidnapping is an increasing problem
and Colombia has the world’s highest
risk. Since the early 1980s, kidnappings
by ELN and Farc have earned millions of
dollars. Iraq has become the world’s high-
est risk area for energy operations, which
are placed at risk by a lethal combination
of threats. 

Although the international terrorist
threat has been present since the 1970s,
the development of radical Islamic mili-
tant groups has introduced an era in
which energy infrastructure and person-
nel must be protected from a new kind of
hostile element. 

Virtually all energy infrastructure is
vulnerable to sabotage. Traditional meth-
ods of leak detection, such as pressure-
loss and volumetric calculations, can lead
to significant delays in incident response
as well as difficulty in pinpointing a rup-
ture. Additionally, small leaks – less than
0.25% of volumetric throughput – may
remain undetected under traditional mon-
itoring techniques and lead to millions of
dollars of lost revenue. 

Cost and disruption

Despite the large number of attacks on
oil and gas pipelines, damage to other
kinds of infrastructure can result in
greater repair costs and disruption.
Damage to pumps and compressors,
electronic monitoring and control sys-
tems and transformers can be debilitating
to energy production and transmission
operations. Other vulnerable infrastruc-
ture includes well casings, manifolds and
electricity systems. 

Protecting upstream infrastructure is
challenging. Geophysical-survey equip-
ment, drilling rigs and personnel can be
highly vulnerable during onshore explo-
ration. An ambush of a US oil firm’s con-
voy in Niger, in 1997, is an example of
how both targeted attacks and random ban-
ditry can undermine exploration efforts. 

A threat assessment is the start of a

continuing and lengthy security-evalua-
tion process. Understanding the motiva-
tions and modus operandi of hostile ele-
ments is essential for a cost-benefit
analysis that takes into account not only
the likelihood and type of an attack, but
also the cost of using possible alternative
security measures. Ideally, security plan-
ning is included in the front-end engi-
neering and design stages of a project,
with engineers and security professionals
working in tandem. 

By Gretchen Gillis,
Schlumberger

TTHE DIFFICULTY of producing from
carbonate reservoirs is often underes-

timated because of the tremendous pro-
ductivity of Middle East carbonate reser-
voirs. However, even in countries with
prolific carbonate reservoirs, such as
Saudi Arabia and the UAE, new technol-
ogy is the key to reservoir management. 

Advances in well-logging technology,
rigorous petrophysical analysis, validation
of petrophysical techniques using cores
and sophisticated probabilistic techniques
are improving understanding. These
advances lead to more efficient reservoir
management and increased production.

Despite the hydrocarbons wealth they
hold, carbonate rocks endure a bad repu-
tation for having either complicated rela-
tionships, or no relationships at all,
among porosity, permeability and other
reservoir properties. Understanding these
relationships are important challenges in
carbonate reservoir characterisation. 

Historically, operating and services
companies have attempted to create com-
plete solutions for carbonate petrophysi-
cal analyses, only to have the reality of
extreme heterogeneity of the pore sys-
tems nullify their efforts. Consequently,
E&P companies have had to confront pro-
duction challenges in carbonate reser-

voirs with less than ideal information.
In recent years, scientists and engineers

have applied many techniques to charac-
terise carbonate reservoirs. The continued
absence of a universal procedure to solve
every problem is not for lack of effort. A
major obstacle persists: the heterogeneity
of carbonate pore systems makes perme-
ability prediction incredibly difficult. A
particular technique might not be suitable
at all relevant scales of investigation; what
works at one wellbore might be inadequate
for others. But the situation is not hopeless.

Bahrain Petroleum (Bapco) used fluid
characterisation from Schlumberger’s
Combinable Magnetic Resonance (CMR)
and Magnetic Resonance eXpert (MRX)
tools to re-evaluate producibility of the
Aruma carbonate zone in the Bahrain
field. Aruma-zone oil was widely
believed to have a viscosity as high as
20,000 cP because earlier drilling often
indicated the presence of tar. 

Bapco acquired conventional core, a
Schlumberger Platform Express integrated
wireline logging tool suite and borehole-
image and CMR logs in one well to deter-

mine lithology, porosity, tar content and
permeability, and to better predict flow. In
a second well, it acquired the same data in
addition to MRX data. The reservoir team
evaluated porosity and tar volume by care-
ful integration of the data, especially
nuclear magnetic resonance (NMR) data
that indicated the presence of economically
producible saturations of movable oil.
Based on this revised assessment of the
Aruma zone, Bapco plans additional com-
pletions in the Aruma reservoir.

NMR measurements and borehole-
image data, plus a porosity interpretation
from log-analysis software, may be intro-
duced into new petrophysics software for
carbonate rocks. These data are combined
with lithology and fluid-saturation inter-
pretations to divide the porosity into dis-
tinct pore-size components. The porosity-
partitioning application then reconstructs
the permeability. The final output can
assist decision-making for testing, perfo-
rating or stimulation.

Petrophysicists from Abu Dhabi’s Adco,
working with Schlumberger, acquired
core measurements and used the new soft-
ware to complete development of the
method. The interpretation team selected a
well with extensive data, including cores
and a full suite of logs, but was concerned
about the well’s wide range of permeabil-
ity – 0.1-5,000 mD. They knew that high-
permeability intervals could strongly

influence production during water-flood-
ing. Ultimately, the team found the best
estimate of permeability came from inte-
grating NMR data with the image log.

Experts are applying old and new tech-
nology to better effect. Researchers at
Schlumberger Cambridge Research in the
UK are applying computerised tomogra-
phy and immersive visualisation tech-
niques to examine the grains, cements and
pore systems from thin-section to whole-
core scales. Scientists at the Schlumberger
Dhahran Carbonate Research in Saudi
Arabia are studying onshore seismic appli-
cations, geology and petrophysics of car-
bonate rocks, fluid dynamics and advanced
production technologies.

NMR studies will help optimise car-
bonate-reservoir evaluation by offering a
clearer picture of pore sizes and distribu-
tions. Probability techniques will contin-
ue to play a role in estimating permeabil-
ity in carbonate reservoirs because of the
heterogeneity of the pore systems.

The lack of a one-size-fits-all solution
forces scientists and engineers to honour
all data at all scales in carbonate rocks.
Integrated studies drawing on advanced
technology will aid more effective man-
agement of carbonate reservoirs.

Managing carbonate reservoirs more effectively

Integrated studies drawing
on advanced technology
will aid effective reservoir
management 

Vulnerable energy infrastructure 
● Crude oil and dry gas trunk pipelines 
● Crude oil, dry gas and multiphase
flow/gathering lines
● Refined products and LPG pipelines
● Oil and gas field infrastructure, particu-
larly wellheads
● Oil pumping, gas-compression, pres-
sure-reduction and repeater stations
● Metering stations, manifolds and pro-
cessing facilities
● Oil refineries and topping plants
● Crude, refined products, LPG and LNG
storage tanks
● Oil, LPG and LNG export/import termi-
nals and mooring buoys
● Crude, refined products, LPG and LNG
tankers
● Offshore oil and gas platforms, and serv-
ice/supply vessels and helicopters
● Offshore flow stations
● FSO and FPSO vessels
● Power-generation facilities
● Substations, particularly transformers
● Transport and distribution infrastructure,
particularly pylons and conductors
● Central control facilities and power houses
● Equipment and support infrastructure

The Fundamentals of Energy
Infrastructure Security: Risk Mitigation
in the International Environment is a
unique work – the result of more than a
decade of research. It will help compa-
nies and governments pool information
about energy-sector attacks around the
world and significantly enhance their
ability to make accurate threat assess-
ments, optimise security planning and
protect facilities more effectively. 
Copies are available from: 
www.petroleum-economist.com

Read more on this subject at:
www.oilfield.slb.com/or_spring05 
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Looking for the next market
By James Gavin

BB
ANKERS looking for the next
big energy-financing market
may feel compelled to stick with
what they know. “What’s the

next big market after Qatar? Qatar,” quips
the head of a major European energy
project-finance team. However, banks’
growing familiarity with Qatar’s lique-
fied natural gas (LNG) industry is
fuelling interest in other arms of its
widening energy portfolio. “We can build
relationships and become comfortable
with the country risk,” says the head of an
energy project-finance team of a
European bank. “But we also like to
diversify a bit as, sooner or later, credit
will raise concerns about the concentra-
tion of risk in one country.”

The Middle East …

The Middle East’s hydrocarbons expan-
sion plans will remain a major draw for
project financiers over the next two
years, with ABN Amro estimating that
more than $34bn will be required in the
region over the next two years to finance
energy projects. 

Although Qatar’s dominant share of the
market is likely to be impinged upon by
the rise of Saudi Arabia – which ABN
Amro thinks will need $13.8bn, mainly
for refining and petrochemicals schemes
– Doha is still likely to garner a large
slice of the non-recourse lending heading
for the region: nearly $12bn for various
LNG and GTL schemes. 

Further south in the Mideast Gulf,
Oman’s project portfolio presents further
opportunities for financiers. Oman secured
tight pricing on a $175m loan for the third
LNG train at its Qalhat plant late last year. 

“The next raft of deals could be in
Oman’s downstream. Projects are coming
up that will receive a lot of interest,” says
Hurbinder Mudan, senior director, oil and
gas, at Royal Bank of Scotland. 

Robust oil prices have injected new liq-
uidity into the project-finance market in
the Middle East. Research group Dealogic
says the volume of project finance in the
Middle East North Africa region rose by
68% last year, to $18.5bn. 

But the Middle East’s array of gas-
based projects have typically involved
tight pricings. A project financier at a

European bank says the unattractive pric-
ing on Qalhat LNG, at around 45-55 basis
points over Libor, caused his bank to drop
out at the sub-underwriting stage. 

… and beyond

Outside the Middle East, there is interest
in the Royal Dutch Shell-sponsored 9.6m
tonnes a year (t/y) Sakhalin LNG plant in
Russia. The sponsors are looking to raise
more than $5bn.

West Africa is a major prospect for
lenders. Nigeria LNG is looking to facili-
tate a financing structure for its sixth
train, while Equatorial Guinea is building
a 3.4m t/y LNG plant that will also need
a commercial debt component. 

But the upstream is also gaining atten-
tion. “In addition to Nigeria LNG, there
are at least three other projects involving
national oil companies and different
groups of majors,” says Peter Goodall,
head of project finance at Calyon. “West
Africa is one of the areas with upstream
growth potential.”

Niche players are likely to make the run-
ning in Nigeria, particularly with the Niger
Delta posing a number of reputational risks
for banks. The Caspian is also likely to fig-
ure in bankers’ plans, says Goodall. “A lot
of the investment there to date has been on
the basis of equity provided by sponsors
and a certain amount of capital-market
financing through the bond market.” 

Further ahead, financiers also expect
Canada’s oil-sands developments to
attract commercial bank debt. 

Total building impressive results
By NJ Watson

TOTAL IS A favourite among equity ana-
lysts for its strong business mix and geo-
graphically dispersed operations. While the
French firm leaves the plaudits to others, it
puts its healthy position down to continued
investment in E&P at a time when many of
its peers reined in upstream spending.

When prices fell to around $10/b in the
late 1990s – says Christophe de Margerie,
president of Total’s E&P group – Total
continued with projects that it felt could
survive the low-price environment. When
prices recovered, that meant the firm had
greater capacity to take advantage of high
prices. “Our competitors had to restart pro-
duction, but they lost time and did not
have all the benefit of additional produc-
tion at the higher prices that we had.” 

Strong performance

Refining and marketing are performing
strongly too, reaping the benefits of the Elf
and Petrofina mergers at the end of the
1990s, he says. With 13 refineries, the new
group now holds 18% of European
throughput capacity. Nonetheless, produc-
tion remains Total’s main business and the
firm, like other IOCs, has arrived at a cru-
cial juncture. As oil prices have enriched
national oil companies, the majors are
finding that they are increasingly barred
from reserves that are easy to develop. 

In common with other majors, Total has
been forced to concentrate on investment
opportunities in regions, such as west
Africa, that present greater exploration
and political risks, as the potential of

established areas, such as the North Sea
and Gulf of Mexico, has declined. But de
Margerie challenges the view that oppor-
tunities for explorers are rapidly shrinking
– technology and the end of the cold war
have opened up vast new areas, he argues. 

As well as leading the push into ultra-
deep water, unconventional hydrocarbons
are becoming an increasingly important
part of Total’s business. This year, it

expanded capacity at the Sincor upgrader
in Venezuela from 185,000 b/d to 215,000
b/d. The firm is also working on the first
phase of the Surmont project in Alberta, in
which it holds a joint 50% share with
ConocoPhillips after acquiring an addi-
tional stake of 6.5% earlier this year. 

Total is also investing heavily in LNG
and says its experience of developing
large-scale infrastructure projects and of
marketing will stand it in good stead. This
year it has made progress on projects in
Iran, Angola and Qatar and Yemen, which
finally approved the development plan for
the 6.7m t/y Yemen LNG project, in which
Total is the leading shareholder.

Woodside energy: African expansion
By NJ Watson

Interview with Don Voelte, Chief
Executive Officer of Woodside Energy.

Q What are Woodside’s exploration
and production (E&P) plans over the
next three to five years?
A Our project list has eight approved
developments over the next three years
worth nearly $10bn. We are on track to
see production in 2008 top 100m barrels
of oil equivalent.
Q Which parts of Africa does
Woodside see the most potential?
A Woodside plans eight exploration wells
in Africa in 2005, including up to six off-
shore Mauritania. We are planning a
deep-water well off Kenya and at least six
offshore wells in Libya from 2006-07.
We continue seismic studies off Sierra
Leone and Liberia, and may drill there if
we like what we see.

Libya: a prolific province

Libya is one of the most prolific oil and
gas provinces. Twelve of Libya’s fields
each have reserves of 1bn barrels or
more. The Sirte and Murzuq basins have
undiscovered potential of about 35bn bar-
rels, and we have exposure to 55,000
square kilometres across 10 blocks in
these basins. We have up to 19 wells
planned onshore and offshore over the
next four years.
Q Woodside recently employed
ElectroMagnetic GeoService to carry

out a survey offshore West Africa.
What is the potential for electromag-
netic (EM) technology?
A EGMS completed their survey work
for us in Mauritania in April. These sur-
veys were done over known fields and
exploration prospects. We are evaluating
the results and see EM as another tool to
help us build a bank of information on
prospects. Technology will continue to
open up new frontiers, if history is any
guide, particularly in deep water. Three-
dimensional seismic was the previous
great leap forward in exploration and
controlled source electromagnetics is
showing excellent promise.
Q How important is LNG to
Woodside’s plans over the next
decade?
A The North West Shelf Venture has
underpinned our growth for 25 years and
will continue to be a major driver for at
least another 30 years. The completion of
Train Five at the North West Shelf in
early 2008 will increase production to
about 16m tonnes of LNG a year. We
recently announced plans for a stand-
alone LNG development based on our
100% owned Pluto discovery in north-
west Western Australia, which could be
delivering gas by late 2010.  

The Browse LNG project should come
on stream between 2011 and 2014.
Another potential LNG project, Sunrise,
remains stalled until the governments of
Australia and Timor-Leste agree on mar-
itime boundaries. We are hopeful agree-
ment will be reached soon.

Concrete gravity-based structures for the
Lunskoye and Piltun Astokhskoye gasfields,
which will supply the Sakhalin 2 LNG project
©Sakhalin Energy Investment Company

GDP: $82bn  Population: 32 million  Exports: Petroleum, gas, petroleum prod-
ucts  Imports: Capital goods, foodstuffs, consumer goods  Petroleum minister:
Chakib Khelil (since 1999)  NOC: Sonatrach (founded 1963)
Oil
Reserves: 11.8bn barrels  Production (2004): 1.9m b/d  Opec quota: 0.89m b/d
Consumption (2004): 246,000 b/d  Exports (2004): 1.68m b/d  Refining capac-
ity: Skikda (300,000 b/d); Algiers (60,000 b/d); Arzew (60,000 b/d); Hassi
Messaoud (30,000 b/d)
Natural gas
Reserves: 4.55 trillion cm  Production (2004): 82.0bn cm  Pipeline exports
(2004): 35.12bn cm  LNG terminals: Arzew (GL1Z) 10.7bn cm; Arzew (GL2Z)
10.7bn cm; Skikda (GL1K) 3.5bn cm (down from 6.5 after destruction of 3 trains
Jan 2004 – 4.4bn cm train being built); Arzew (GL4Z, Camel) 1.3bn cm.  LNG
exports (2004): 25.75bn cm 
Licensing rounds 
Sixth round (April 2005). Blocks awarded: BP (3), Shell (2), BHP Billiton (2), Gulf
Keystone (2). Seventh round to be held late 2005 (under new Hydrocarbons law).

Algeria facts

Table 1: Total – financial data

Euro bn 2004 2003 % chg
Operating income 

from business segments* 17.12 13.00 31.7
Net income (group share)† 9.04 7.34 23.1
Total expenditures 8.67 7.73 12.2
Return on equity 31% 26% 19.2
*Adjusted for special items †Adjusted for spe-
cial items and adjusted for equity in amortisa-
tion of goodwill and intangible assets related to
the Sanofi-Aventis merger

Source: Company reports
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WPC Excellence Awards Meet the president

Big in gas, big in oil

Ali al-Naimi
(right), Saudi
Arabia’s oil minis-
ter, and Abdullah
Bin Hamad Al-
Attiyah, Qatar’s
energy minister

Eivald Røren (left), the outgoing president of the World Petroleum Council,
with Randy Gossen, following his election to the position yesterday 

The winners of the WPC Excellence Awards, 2005 (Social): Statoil, large
company (left); Nexen, small company. For full details of the award win-
ners and more photographs visit: www.wpc-news.com after the conference

Let the show begin




