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Shell begins Nigeria ops
cost-cutting program to
offset costs

oyal Dutch ShelllRDSB.LN)}said it has started implementing a

mber of cosi cuts to its operations in Migeria, which are likely

to include job cuts to combat rising costs and falling oil revenues caused

A Shell spokesman in the Netherlands said the changes were underway

and follow an internal announcement May 30 in which the company told

its roughly 4,500 Nigerian emplovees that it would implement a"series of
measures™to cut cost and boost productivity.

The changes amoum™an austerity program for three years, “the com-
pany said in the announcement, which wasa't made public but was made
available to Dow Jones Newswines,

"The measures will demand significant step change
in performance o personal and organizational
. levels as well as focus on how to reduce costs,
f--' y "the company said at the time. The annoance-

mient didn’t indicate what cost savings Shell
hoped 1o sirip out of its Nigerian operations.
Shell is the bigpest western oil company in
Nigeria, Africa’s largest oil producer, through its
30% stake in & government-run veniure known as
the Shell Petroleum Development Co,

The spokesman declined to comment on what
exact measures the cost-cutting program en-
taibed, bat a Migerian news report said several
hundred job cuts were planned. The spokes-

man declined to confirm or deny the contents

of that report.”We don't comment on the de-
tails of these plans, “the spokesman said.

Shell has borne the brunt of attacks by mili-
tants on oil installations in Nigeria during the
past 18 months which have cost it and the Nige-
rian government hundreds of millions of dol-
lars in oil revenues. Around 475,000 barrels a
day of oil operated by Shell, through the Shell
Petroleum Development Co. has been shut in
Migeria since February 2006,
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Supply good
despite Nigera
output problems

bobal crude supply is “good” de-

spite ongoing production prob-
lems in Nigeria that have cut cutput by
a third becayse of ongoing violence, Al-
gerian oil minister Chakib Khelil zaid.

Asked if the Nigeria production prob-
lems would affect OPEC deciszon to
maimain production cuts ahead of the
LS. driving season, Khelil said Migerian
production "has been down for a while
nonw, and it hasot affected supphy”

*So we still have good supply and are
meeting demand, "the minister said,
speaking on the sidelines of an Alge-
rian-L.5, conference here.

Ulnrest over the past few wecks has
shuttered about 220,000 barrels a day
of Nigerian oil output. About a third
of Nigeria's pumping capacity of about
2.5 million barrels a day has been shut
down by vielence,

The Internstional Energy Agen-
cy predicted in #s monthly report a
tightening product market in June and
questioned the ability of refiners and
the willingness of the Organization of
Petroleum Exporting Couniries (o meest
a 1.6 million barrels a day jump in ol
product demand in June.

Although OPEC officials, the IEA and
U5, Department of Energy officials say
prwch of the product tightness & caused by
bow refinery utilization rates on plinned
and unplanned maintenance, the [EA has
also warned OPECs cuts are contributing
1o falling global crude stocks.




raqi expmrf§ hit
2007 high

rag's crude oil exporis rose in May to their highest rate since Sep-
tember 2006 due 1o increased shipments from Basra.its main
terminal shipping sources said.

Seaborne exports in May climbed to 1.63 million barrels per day from
1.49 million bpd in April, according to shipping data compiled by Reuters,
That was the most since 1.64 million bpd last September.

Irag relies on its southern export route because shipments through a pipe-
line from its northern fields 1o the port of Ceyhan are often hit by sabotage.

There were no sales of crude from the north in May,although Irag did
pump some o4l along the pipeline into storage in Turkey during the month,
according to industry sources.

An American official, meanwhile, said the US was holding 1alks with Irag
and Turkey to drum up investment to restart [ragi gas production and ex-
ports to Europe 1t could be linked wp to the(Azeri-TurkishyBaku-Errerum
pipcline, "US State Department Deputy Assistant Secretary Matthew Bryvza
told a conference in Baku,

“The US is hurrying 1o create the conditions in Irag for investors to want
to put money into restarting gas production there, he said.

Turkey, Irag and the US planned 1o continoe talks on developing Irag's
energy secior, having held an earlier round of talks in March, he said.

“There are not yet any asdessments of the investiment nesded for Irag's
gas infrastructure. But it will be necessary to invest in improving the cxist-
ing gas infrastrocture,” he said.

Azeri president Ilham Alivev told the same conference his country will
increase gas outpul 1o 16 billion cubic metres in 2008 from 12 bem this year
and star large-scale exporis to Europe via the Baku-Erserum pipeline.

The pipeline will get most of its volumes from the giant Azeri Shakh-
Deniz field on the Caspian Sea.

Indian cos have to
bid for Iraq oll, gas
reserves

Ind:ia.n companies waniing (o se-
cure much sought-after righis for
ol and gas exploration and produc.
tron blocks in Irag will have 1o com-
pete with rival bidders from othes
| countries, Irag's oil minister said,

This rule would also apply 1o India's
Reliance Indostries Lid, and ONGC
Videsh Lid, '|.lr|'h:| had pn:vnnm.!}' nego-
tiated for the Tuba oil field, Hassem al
- Bhahristani told a press conference.
Shahristani is on a three-day official
visit to India.

Irng has the third-largest proven oil
reserves after Sandi Arabia and Iran
but enly 1074 of the country has been
explored according to the ULS, Ener
gy Information Administration.

However, US-led forces invaded
Irag before am agreement could be
reached with the regime of former
President Saddam Hussein.

Irag is currently engaged in draw-
ing up a draft bill that would provide
a framework for foreign investment
in the ol and gas exploration sector.

Uinder the law, all foreign compa-
nies would be required to bid for ol
ol gos assets,

Irag plans to announce a licensing
round for oil and gas blocks in the
second half of 2007, the minister said
without elaborating on the number of
blocks that could be offered.

A semior Iragi official said the
couniry 15 planning to offer 15 blocks
under the proposed roand.

For the new round 1o be announced,
Iraq has to approve the law, some-
thing which Shahristani hopes will
be done 2

However, the proposed legislation
wouldn't apply to exploration Block 8
that OMGC Videsh secured in 2001,
e s,
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OTC: Sri Lanka
prepares to
launch
icensing round

Srl Lanka is prepanng to lawnch
a licensing round and expecis
to have bid documents available in
August as it kicks off a road show in
Houston, said Meil DeSilva, director
general, Petroleum Resources Devel-
opment Secretarial.

Speaking May | at the Offshore
Technology Conference in Houston,
DeSilva, just one of several Sri Lankan
officials present, said in the upcoming
bid round, Sn Lanka will offer three
parcels in the Mannar basin. The basin
has been divided into eight blocks.

India and Ching's state oil companies
have been promised ooe block cach
DeSilva said Sr Lanka's oil and gas po-
tential 15 supported by its shared geolo-
EY with countries that have commercial

The Mannar basin has thick sedimen-
tary rocks with large structures that are
compared geologically 19 Brazl, he
said. [t also contains regrons of shallow
gas. The source rocks are of Crelaceous
and Jurassic age.

Petroleum Minister ALHM. Fowezie
said Sri Lanka is soliciting cooperation
from the US as it beging to develop its
oil and gas industry. He said the coun-
try needs technical resources 1o exploit
its oil and gas.

During 2001 and 2005 over 6,000 km
of 2D seismiic data have been acquired,
These data, along with interpretation
reports and well data, will be included
in the bid packages that will be avail-
able by midyear, De Silva said.

He explained that eardier exploration
efforts in Sri Lanka were unsuccessful
as they were in the shallowest parts of
thae basin.
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4 more offshore
exploration areas
for Australia

he federal govermment has re-

leased 34 mew offshore petno-
leum exploration areas to help assure
Australis’s long-term energy security.

Incdustry Minister lan Macfaslane
said the areas were located across six
basins of the Northern Territory, West
Australian and Victorian coastlines,

“Increasingly, global petroleumn ex-
plorers are viewing Australia as a big
gas opporiunily with low soverengn risk,
and Australia has sbrocted & number of
pew global explorers over the past two
vears, "Mr Macfarlane said.

The minister said the take-up rate for
new exploration areas has contimsed to
rise, from about 50% in 2002 to WP
im 2005,

Bids for 17 of the new areas will chose
on 18 October this yvear, with the re-
maining 17 closing on 17 April 2008,

Indonesia
well confirms
1974 Kutei gas find

abar Petreleum  Investments

Co, PISC, Abu Dhabi, gauged
gas at the Makassar Straits-4 well on
the 5920 =q km Scbuku production-
sharing contract, confirming for the
second time a 1974 Ashland Petroleum
dizcovery off East Kalimantan.

MS-4TD 5,367 f, cut 279 ft of pet
25 pay in a single reservoir and a total
of 318 ft of gross gas pay.M5-4 and the
earlier M3-1 well 1.2 km east proved a
combined 612 ft gas colummn,

M5-4 flowed 16 MMecfd and 23
MMcfd, respectively, on two drillstem
iests. The company said the strong
flow rates confirm excellent reservoir @0
propertses in the Lower Miocene Up-
per Beral carbonate rone.
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OPEC to dig In, won't pump
more oll pre-Summer

he Organization of Petroleum Exporting Countries will stand

firm on s view that global oil markets are amply supplied and
don't need an increased supply before the summer, a top official from
the group said.

"There's no need for ue (o do more, “Abdalla Salem El-Badri, OPEC's
Secretary-general, told Dow Jones Mewswires in an interview.

His remarks are the latest sign that OPEC wants to see crude oil stocks
being drawn down more a5 a way to shore up prices.

El-Badri said LS. grsodine stock levels are "acceptable™ despite the in-
dustry’s concern that inventories have fallen too low to meet the usual
SUrge i summer demand.

The 15.5. drving season unofficially begins with the weekend ahead of
Memorial Day, May 28,

With the U.5. oil refining sector struggling with a string of technical
troubles, gasoline stocks there have fallen well below the 210 million-
barrel mark that analysts say will be needed to see the market through
thie summer.

The LS. Department of Energy sasd stockpiles of the motor fuel rose
1.7 million barrels on-week to 195.2 million barrels, on higher domestic
refinery output and imports.

But demand stecd at a robust 9.4 million barrels a day,the data showed,

El-Badri is in the Indonesia resort island of Bali for two days of talks
with consumer nations led by the International Energy Agency. the Par-
is-based energy watchdog of the Organization for Economic Coopera-
tion and Development.

The discussions will be about the oil demand outlook in Asia rather
than OPEC policy, he said-a reference to repeated calls by the IEA for
COPEC 1o 1ake the lead in supplying more crude. The 12-member group
currently pumps just over 30 million barrels a day, about 40% of global
needs according to Dow Jones Newswires estimates.

El-Badri also said it's 1oo early fo talk about the agenda for OPEC's next
meeling.as members aren't scheduled to convene until Sept 11 in Vienna.

"A significant rise in OPEC output appears unlikely to us at current pric-
es, "analysls al investment bank Barclays Capital, led by Paul Horsnell,

warned in an overnight research report.
g "Without that increase, we expect the market to overbeat in the second
half of the year."
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among the bidders, said the official, how-
ever refusing to name the purchasers,

Roshandel said at least €450 million is
needed for exploratory operations.

Of the blocks, five are offshore and 12
onshore, spreading across nine provinces
ina 129,000km area.

Cuchan, Maft-Shahr, Ham, Danan, Fas-
sa, Bandar Abbas, Razi, Maraveh, Tap-
peh. Moghan | and 2, Kavir, Alvand, Fer-
dowsi. Laleh, Taban, and Deir constitute
the 17 blocks.

Companics may purchase tender docu-
ments at varying prices, but the maximu
m price i5 €38 thousand.

Iran expects to attract €46 million for
the Blocks, Roshande] sand.

Iran introduced 17 ol blocks for explo-
ration and development during a February
mecting in the Austrian capital Vienna.
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Environmental
review of Porcupine
basin ared

reland’s Minister for Communications,
Marine & Matural Resources, Noel
Dempsey, pnnounced the commencement
of o Strategic Environmental Assessmemt
{SEA) of the Porcupine Basin arca. The
comprehensive environmental assessment
isbninghdtlpdu{mmu;ﬂuntiunliﬂrﬁn
ing round later this year in which applica-
tions will be invited for licenses 1o explore
the potential of the Porcupine arca.
The SEA will primarily involve the gath-
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cring and analysis of a wide range of data

World record breaking deepwater
handling enabled by Bridon
international

ver wondered bow loads are accurately and safely lifted to the

sea bed in water depths of over 10,000ft? The answer is with spe-
cialist low rotation, high strengih wire ropes supplied by Bridon and
the expertise of deepwater construction companies such as Heerema
Marine Contractors.

In suppert of Heerema's deepwater operations Bridon International
has succeeded in breaking its own world record following the success-
ful manufacture of the World's largest picoe weight of steel wire rope
manufactured at Bridons manufacture plant in Germany. The single
piece was a 4000m(13,120f)length of 5%" diameter Bridon Big Hy-
dra product with a nett weight of rope in excess of 340 metric tonpes-
breaking Bridon's previous record.

The specialist low rotation deepwater handling rope is being supplied
by Bridon and its local representative United Offshore Services 1o Heer-
ema Marine Confractors for use on its decpwater construction vessel
Balder. A further 4000 metre length will be supplied later this year along
with several specialist crane ropes for the DCV Balder and Thialf,

The single, Bridon Big Hydra rope comprises of over 4.4 million me-
tres of wire spun together to a unigue low rotation construction 1o en-
able controlled handling while operating in deepwmters. I8 of Bridon's
most experienced emplovees worked for a period of over 5 weeks to
complete the manufacturing. The finished package weighed in at in ex-
cess of 370 meiric tonpes and measured over 7T¥metres {2411 in length.
A specialist logistics service was necessary to complete the overnight
movement from the factory fo the local port in Gelsenkirchen, Ger-
mapy. The full transport train, comprising
of a selfl propelled modular transporter
with 28 axles at each side (cach axle with |5
8 wheels), which measured over 250ft in 1)
length brought the town to a stand-still  Se v il
many pecple coming 1o watch the over- 51
night entertainment! Using spcmlm

eranes of 1000 tonne capacity. _@%
l:u.'
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subsea systems

MC technologies, Inc, announced

that it has received approval 1o
supply an additional 11 subsea trees and
associated structures and coninel sys-
tems for the Agbami project, offshore
Wigeria.The contract with Star Deep
Water Petroleum Limited, an affiliace of
Chevron corporation, has a valoe of ap-
proximately 354m in révenug o FMC
technologies.

The manufacture of these trees and
gystems is under an existing contract
to supply subsea equipment awarded to
FMC in 2005 Deliveries will be come-
pheted over a multi-year persod and are
scheduled to commence in the third
quarter of 2008,

"We are pleased to receive the ap-
proval to supply these additional trees,
“zaid John Gremp, cxeculive vice presi-
dent, FMC technologics. “0ur experi-
ence with the Agbami project combinied
with our growing local presence in M-
geria should contribute to the success-
ful execution of this contract.”

The Agbami ficld covers approxi-
mately 45,000 acres across OMLs 127
and 128, in water depths of approxi-
mately 4, 80001, 500m).The field is ap-
proximately 70 miles (113km)offshore
Migeria,in the central Niger delta area,
The Agbami field is operated by Star
Deep Water Petroleum Limited on
behalf of its partners, NNPC Famfa
(4l Limited, Statoil Migeria Limited,
Petroleo  Brasileiro Migeria Limited
and Texaco Migeria OQuter Shelf Incia
Chevron affiliate).
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Nova Scofia tries to be
more attractive to offshore
oil & gas exploration

he Canada-Nova Scotia Offshore Petroleum Board said that it

intends to make the provinee’s coast more attractive for ol and
gas exploration by introducing more flexible terms and conditions for
new exploration licenses.

"We want the offshore of Mova Scotia to be regarded as a part of the glo-
bal industry, not apart from it, "Diana Dalion, chair of the Canada-MNova
Scotia OfTshore Petroleum Board said in a speech to the Offshore Onshore
Technology Associstion of Nova Scotia

Dalton =asd that in the fuiure there will be a second type of exploration
license with a term of two o three years and with a lower cost of cniry.
This type of license will appeal to & broader range of oil and gas compa-
nies, allowing them to do preliminary work without wp-front, long-term
commitments, she sabd,

The board plans to appraise and evaluate data in areas thought to have
potential for oil and gas.The board then will package the information and
announce that the ared is open for exploration through a competitive call
for bids at regular intervals,

Agcording to Dalon the board also plans to begin using a new data man-
agement systemwhich is expected to be fully operational in October.

"We belicve the changes we've anpounced moday will get explorers ex-
ploring at minimal cost and provide valuable geosciences information on
the affshore, “she said. :

The Canada-MNova Scotia Offshore
Petroleum Board is a joint agency of [
the governments of Cannda and Nova
ScotiaThe board regulates petroleum L
activities offshore Nova Scotia.




B':"’"IIJfDIT sed erTHI ore lease
salegenerates $42m

il companies bid more than 342m for offshore leases in the
Beaufort Sea along Alaska's northern coast.

The federal Minerals Management Service, which offered the
lease zale in Anchorage, said it was pleased with the results [t was
the tenth federal offshore lease sale in the Beaufort Sea.

"The oil and gas resources present in the Beaufort Sea are wital
to our nation’s and Alaska's economy and we hope this will boost
future supplies inio the trans-Alaska pipeline, "Fohn Goll, regional
director for the agency, said in a statement.

Companies submitted bids totaling 542 3m on 92 Blocks covering
about 307 million acres off Alaska's Arctic Coast.Shell again was
the big bidder.accounting for more than 53%m in bids Shell Gulf of
Mexico, Inc., bid more than $14m to lease Flaxman Island northwest
of the Arctic National Wildlife Refuge.

"Shell is committed to Alaska for the long-term and is pleased 1o
be the apparent high bidder for a number of tracts in today’s Beau-
fort Sea Outer Continental Shelf Lease Sale 202° Shell spokeswom-
an Terzah Tippin Poe said.

Mot evervone was happy with the lease sale Earlier, Native Amer-
ican and conservation groups appealed a federal government deci-
sion to approve Shell Oil's exploration plan for the Beaufort Sea The
groups wanl 1o halt Shell exploration activitbes of T the norih coast
of Alaska that are scheduled to begin in June These beases were ap-
proved in 2005

The groups say in their lawsuit that the federal agency has failed
to consider the potential effects from a crude oil spill during explo-
ration. They fear a spill would be catastrophic, harming polar bears,
bowhead whales, walrus and other marine mammals,

Oil & gas UK
To represent
UK offshore
oil and gas
players

il & Gas UK, & new repre-

sentative body with mermber-
ship open 10 all companies active in
the UK offshore il and gas industry,
has been lounched The first board of
the new organisation is made wup of
16 leaders who have been selecied
from acrozs the industry.The new
association will unite all companies
with a stake in the future of the UK
offshore oil and gas industry in one
forum for the first time. These com-
pamies will range from super majors
to large condractor businesses and
from small independent oil compa-
nies (o smiall and mediom enterpris-
¢3 working in the supply chain.

The first joint charmen of the new
represzntalive body will be Dave
Blackwood, head of BP'% North Sea
Buziness and Tom Smith, managing
director of Nessco.The chief execu-
tive will be Makcolm Webd. who was
formerly chief executive of the UK
Oifshore Dperalors Association,

Mr. Webb sadd"0nl & Gas UK
continues & process started several
vears ago o give the UK oil and gas
industry a forward-looking and dy-
namic representative body with the
skifls and resources required to ad-
dress the full range of issues before
it.The association will operate from
premises in Aberdeen, London and
Brussels to develop and deliver pan-
industry policies to secure the long-
term health of the sector”™
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he Interior Department has
put the final touches on a
five-year plan to expand oil
and gas drilling in the Gulf
of Mexico and offshore from Alaska
and Virginia,
Interior officials said that the plan will
include more environmental buffer
zones around lease areas and make oth-
er minor changes to a previous draft.
Interior secretary Dirk Kempthorne
is scheduled to announce the majos
oil and gas development programme
soan,a department statement says.
The new leasing plan “would signifi-
cantly increase the nation's domestic

energy supplies while protecting the

coastal and marine environments,and |
| exist under those federal waters,

provide & major economic stimulus to
the nation and participating coastal
states’the statement said.

Details were sketchy,but in January,
Bush ended drilling bans in an area of
the central Gulf of Mexico and in Alas-

-

ka's Bristol Bay.That sclion cleared the
way for:

Making an area in the Gulf of
Mexico south of Flerida's panhan-
dle available for drilling=The "Lease
Area IB1' is a small part of a much
larger 8.2 million acres that Congress
approved for oil and gas development
in December.

» Opening 3.6 million acres to drill-
ing in waters northwest of the Alas-
kn Pepinsula known for endangered
whales and the world's largest run of
sockeye salmon-Interior plans to sell
leases there in 2010 and 2012 pend-
ing environmental reviews-an esti-
mated Z00 mallion barrels of ol and
five trillion cubic feet of natural gas

Interior’s plan would, for the first
tieme,allow drilling off Virginia's east-
ern shore, in & wedge-shaped area be-
tween the Maryland and MNerth Caro-
lina siate lines streiching 1o a pednt

about 200 miles east.

Congress put Alaska’s Bristol Bay
of limits to drilling in 1990 after the
devastating Exxon Valdez tanker oil
spill on the other side of the penin-
sulaThe bay is a major fishing area
for salmon,codred king crabhalibut
and herring. Congress lified that ban
in 2003 but the area remained under
a presidential drilling ban until Bush
lifted it in Jamuary.

Kempihorne has said his department
is leoking at conducting one or two
lease sales there over the next five
years,but only after thorough envi-
ronmental reviews,
Environmentalists say the proposed
leasing areas overlap the migratory
route for all the wild salmon returning
to Bristol Bay and the western Alaska
river system.

Congress will have until the end of
June to review the final drilling plans
for all three areas.
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hevron Corp. has shuat down
15,000 b'd of oil prodoction
in Migeria after one Nigeri-
an sailor was killed and six
foreign oil workers were kidnapped by
members of the Militant Movement for
the Emancipation of the Niger Delia
(MEND), who attacked Chevron's
Oloibin foating production, storage,
and offloading vessel off southern
Bavyelsa State.
A Chevron spokesperson said the firm
had shut down the production from Fu-
niwa oil field 10 avoid any additional
SECurity or nﬂty incidents following
the ‘attack. The EPS0 ﬂppﬂﬂl the Fu-
niwa oil field,
MEND spokesman Jomo Gbomo said
the hostages would be released, if ol

- companies and Bayelsa State govern-

ment officials made no attempt (o secure
their redease or offered ransom moncy.

Gbomo, who warned that such offers
Would Be- vieonhd &t 'n "slight” mﬂl
would "worsen the situation of these
hmm'id:nuﬁnd the men .uR;ale:
Pascariello, Alfonso Frawza, Ign.uzm

Gugliota, Mario ca&:ﬁ";m Sta-

pleton and Juricha Ruis.

Ghomo saikd the attack on Chevroa's
facilitics should also be interpreted as
& warming to Royal Duich Shell PLC,
which has recently returned to fields
in Bayelsa amd Delta states carlier at-
tacked by MEND. MEND is fighting
for more local control over the Miger
Dielta’s oil wealih.

The May | attack followed a nation-
al election Apr. 21 in which Katsina
State Gov. Umar Yar'adua and Bayel-
sa State Gov, Goodluck Jonathan were
voted in as Migeria's new president
and vice-president, -

But Gbomo said the election meant
nothing to MEND unless®it is accom-
pmndhylfulﬁllm:muﬁlt-:uudnm
we have pm'-wﬂgr given io the Nng:
rian i;b\'ﬁ:lﬁ:ﬂlnd ‘il companies for
peace is Wﬂw Miger Delta”

M I killing and kidnap-
plll: #"r:p:lrt by the Inter-
national. Maritime Bureau that oil
tankers and installations off Migenia
continue to be a main target of pirate
attacks, despite a downward trend
elsewhers around the globe,
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' Service Cos focus on refationships with

nationsl cnergy (Fms

REFORT.

Ervice Companies are strength-

ening their ties with national

encigy championd as the

halance of control over glo-
bal resceves tills away from the inte-
grated majors.

Al stake are revenue sireams pofen-
tially waorth billions of dollars. As oil-
rich countries move 1o shrink the roles
played by publicly traded multination-
als in favor of national oil companies,
or MOCs, their condinued need for ex-
pertise amd the katest techmological ad-
vances could see them relying more on
services companicswhich have mo de-
signs for the crude-oil and natural-gas
reservies they discover,

"Service companies must become
national,or local"saikd Bernard Dwu-
roc-Dannerchiel executive of Hou-
ston-based energy-services company
VWeatherfond International Lid.

{WFTL"We have o get involved in
the fabric of a society.”

When imegrated energy majors such

a5 Exxon Mobil Corpe  (NOM jand
Roval Dutch Shell PLC (RDSB.LN),
are granted the status of operator for a
project, they take on the responsibility
of arganizing the work and farming out
contracts 1o companics like Weather-
ford. As countries increasingly look to
their NOCs to take over operaling con-
trol, service companies s8¢ an Oppor-
tunity 1o s1ep up their involvement, For
example, instead of drilling according
to specific instruclions, service com-
panies could advise the operstors on
where and how to doll wells,

Evidence of closer ties to the NOCs
can be scen sector-wide, from Hal-
liburton Co. (HALpsetting up a new
headquarters in Dubai to Baker Hugh-
es Inc. (BHI) Chief Executive Chad
Deaten speaking of successful"Saud
lization"on & recent conference call,
where the company had increased
the proportion of local workers on s
Saudi Arabion projects to 6%, One
measure of Service COMpanes’ SUCCess

K OFFSHORE............

in penetrating the fast-growing Sibe-
rian market is how many Bussians they
v hared

The pew “intimacy and beeadth” in
the mlmi:mshlp, as Duroe-Danner pat it
on o ]:nm.-'l al the Offchore Tm."'.‘iﬂ.:ll-!‘sgg.-
Conference in Houston, is paving ofT
for both sides

Schlumberger Ltd, (SLB}, the largest
service company by marker capitaliza-.
tion amd the most geographically di-
verss, has nofched seven straight quars
fers of record profits.

MOCs say they benefit as wellgaining
techniological expertise from service
companies that have no claom of owner-
ship on reserves.

syanga Abilio, vice presdent of Sonan-
gol, the Angolan ol company, called for
an even greater degree of cooperation,

He said service compamies should
sign onto the national ol companies’
commitment o social and economic
development.

"Why not have lecal entreprencurs
partner with the service companies™ he
saud, speaking on the same panel as
Durse-Danner.

The chose partnership between NOCs
and service companies is Sl in its car-
ly stages.

Uroc-Danner said Weather ford’s busi-
ness with MOCs s growing faster than
mernational oil companies, but from a
smaller base, Like most of the largest
services flrms, Weatherford still derives
maore than 40% of its revenue from the
LS. il Canada, where infernational
oil companies dominate,

Mot =0 with the ofifshore drillers, No-
ble Corp, (MNE} earns 6% of its revw-
enpe from MOCs and s angling for
e Chief Executive Mark Jackson sad
of the sidelines of the Qifshore Tech-
r|L1II;I:H::|.' Conference, In one of the more
drarmatic illustmitons of the Gl teward
state-financed projects, the driller in
005 and 200G moved s ghallow-water
TS, ksown as _|.ﬁ|::|-c L, ol of the LLS.
Gl of Mexico. Han'r.-' fourred wock in
Mexican walers for state-owned Petro-
leos Mlexpeanos [*"]":."‘.-1:."I""'r']I or Peres.



BMOCKC Lid (08R3), Ching's

largest offshore oil pro-

ducer, posted a 1009 percent

drop in first-quarter rev-
enues-despite higher output-because of
falling odl prices.

For the three months ended March
i1, revenues fell to 14.85 billion yuan
(HES15.04 hillion) from 1666 hillios
yuan the previcus year. Med profit figures
wire ot released.

CHOOC S first-quarter todal owtpt of
oal and gas was 473, 280 barreks of ofl quiva-
lerta day, up 5.1 percem year on Y,

The Begjing-based il producer at-
tribated the growth 10 the 41 percent
increase in matural gas o 550 million
cubic feet, mainly driven by prodoc-
uon from Ausiralia's Morth West Shelf
project and Sowtheast Sumalra gas
project in Indonexia, chief financial of=
ficer Yang Hua said,

Of this amount, the outpat from ofl=
shore China declined by 3 percent to 353,
416 barrels, while the cutput from oversens
jumped 324 percent to 25, 315 barrels

Yang said he is positive on the outlook
OS TAOTE reserves ane explored

CHOOC, part of a maunland oil con-
glomerate that also ncludes PetreChina
(0R57) and Smopec (0385), aims to pro-
duce 162 mullwon to 170 million BOE m
2007 amd 190 million BOE in 2008,

o the Arst three months, 6 prodeced
550 mulhion cubic feet of natural gas per
day, wp from ¥ million cubic feet the
PIrEvIchS year,

CHNOOC spent 6.33 klhoen yuan as
capital investment in the first quarter,
T0.3 percent more than last year, main-
Iy for the exploration of its Akpo held
in Migeria.

Itz 45 percent-owned Akpo ficld 1=
expected (o begin production as sched-
uled by the end of 2008 Yang said, add-
ing that the deep-waier field will have
an output of 173,000 BOE a day when 1
reaches its peak.

He said more oil reserves may be foand
in the Bohai Bay area, but this can only
be confirmed after more exploratory
work is done.




ith an increase in the

demand and supply for

petrolewm and natural

gas products, and with

multiple new plavers entering the market,

the Indian government has enacted the

Petroleum and Matural Gas Regulatory
B‘nmdhﬂ.!‘llﬂﬁ{lhm]nlualm i b

« promote competition emong entithes,

« avord infructuous investment;

* maintain or increase supplies;

* gecure equitable distribution; and

+ gnsure adequate availability of pe-
troleum, petroleum prodects and natu-
ral gas nationwide.

The act is 1o provide for the establish-
mient of the Petroleum and Natural Gas
Regulstory Board (the'board’)in order
to regulate the refining, processing, stor-
age, transportation, distribution, mar-
keting and sale of petroleum, petroleum
products and natural gas, exchuding pro-
duction of crude ol and natural pas,

This 1% to profect the interesis of con-
sumers and entities engaged in specified
activities relofing to petroleum, petrode-
um products and natural gas, and io en-
sure uninterrupted and sdequate supply
of petroleum, petroleum products and
natural gas in all pars of the country
whilst promoting compelitive markets,

Foreign Direct Investment

The Ministry of Finance, Govern-
ment of India, now permits up to 100%
foreign direct investment{FDI)into the
petroleum and natoral gas sectosunder
the automatic approval route of the Re-
serve Bank of IndiaThe caps on FDI
are as follows:

* FDI up 1o 100% is permitted on the
automatic route on petroleum product
marketing.FDI for this sector wouald be
permisdable subject 1o the existing sec-
toral podicy and regulatory framework
in the oil marketing sector.,

* FIM up to 100% is allowed on the
aufomatic route in oil exploration in
both small and medium-sized felds,
subject 1o and under the policy of the
government on privale participation
in:{ Nexploration of oil and(Zjhe discos-
ered fields of national oil companies.

* FDI up to 100% is permitted on the

[IBtI'I“BlIIlI petroleum™"
|]I‘I][|l|[:ts & *'Ilﬂtlll'ill 1
= T (as I't‘.ﬂlI|HII[IIIS

= wm o ——

sutomatic route for petroleum product
pipelines subject to and under the gov-
ernment policy and regulations thereof.

* FDI up to 100% is permitted for
nafural gas’ ligueficd natural gas
(LNG) pipelines with prior govern-
ment approval.

* FDI up to 1004 is permitted in,
other than refining and including
market study and formulation; invest-
ment/financing. setting up infrasiruc.
ture for marketing in petroleum- and
natural gas sector subject to secioral
regulations, issued by the Ministry of
Petroleum & Matural Gas, and in the
case of actual trading and marketing
of petroleum products, divestment of
26% equity in favour of Indian part-
ner'pablic within five years.

* FDI up to 26% are permitted in the
refining sector in case of public sector
undertakings (PSUs), with prior ap-
proval of the Foreign Investment Pro-
motion Board (FIPB) and up to 100%%
in case of private companics under the
awtomatic route.

Policies and Procedures

A number of policy initiatives have

¢ OFFSHORE -...........

been taken by the Government of In-
dia for facilitating the inflow of foreign
capatal and for encouraging entrépre-
neurs o invest in India, such as

* gquity participation in commercial
and industrial ventures, which has
been freed from all restrictions, FDI is
now permitied up to 100%: in different
activities in the petroleum sector;

* rupee convertibility on the current
account;

= deregulation and delicensing of vari-
ous petroleumn products in the country;

* gradual decontrol of pricing and dis-
tribution;

* freedom to form joint veniure com-
panies (JVCs) for the development of
infrastructure and for marketing and
refining activities;and

* procedure for oblaining industrial
licences has been simplified by mak-
ing an application to the Secretariat
for Industrial Approvals(SIA), De-
partment of Industrial Policy & Pro-
modion, Ministry of Industry. Approv-
als will normally be available within
$ix to eight weeks under a fast time-
bound schedule.
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Geographic Information

Systems (GIS! in oil and
ort

R 0as transp

The herelits of géographic infarmation systemiGISecthnolepey in the oil
and gas fndusiry wre well understood.espécially in the local distrifiution
network.G1S technology has served s a valuablbe tonl for the efficient

and effective manapement of assets in the indastry for many years.From |
a cartographic and geaspatial data |'|-.-r'|.||1.-|.'li'n'.1||l e mafer strucoural ;|
dilferences distinguish the corridor-muppinge projecls per formed for pas!

and ail ;|'ri]1-|'li:11- EI,IIIT![I.Ini:I."\ [ram Traditional magppinge Fll'ﬁil."\.'t'l- i‘l-l‘.'d'l"lrrn'n.'ﬂ

for local gas distribution companics.municipalities and counties. teleplio I:I;.: {

and wtility companies and most ather private seclar companicsThe firse
difference isthe geometry of the netwark. The second difference isthe IH_:'-I"d
to suppert remole or llhrlg-ll:ihu:n e |]c"|i;;||.,||||||I|i[l:|rili|,; and malnienaivee
activities . The third difMference isthe need (o aceammodate often extreniely
wartablbe terruin conditions and :a|.'1.'|."b.\i|'|il't[_1. ETTTERANT, |I:|;|‘I h;l.kl.'-lll:lp data
collection. T hese differencecwhich afTeer the definftion and des I|‘.“|1I|:|r1]|.:.lr'|: o
appropriate G5, are the foces of this '.Inal|:|"-j~;.

e |
Metwark Geomefry
raditionally, local service
companics  have concen-

trated their efforts on the
provision of services within
relatively small conliguous service ar-
cas.Even in_situations where the cor-
porate entity provided service over a
large geographic area, the termitory was
tvpically contiguous and subdivided to
facilitate becal support and logistics.

In comirast, cormidor-based transmis-
sionnetworks are essentially concerned
with’ point-to-poant linkages over great
physical distances, For engineering de-
sign_purposessuch a network can be
thought of as one-dimensional. The ba-
s8¢ work unit is 4 line or link (the pape-
line} connecting nodes such as com-
pressor stations,

Cme significant result of this dif-




ference s the area covered by a hasic
work unit and therefore the method
of organising data and contracting for
enginecring and data conversion serv-
ices. Another result is reflected in the
arrangement and pumber of maps re-
quired for graphic display. A typical
local service gas company in the LIS
might serve an area of 15km by 20km
in: extentor approximately 300%m2.
The, GIS, for-this typial service grea
might use maps that are 200m {(north to
souith) by 106Kmndeast to west) There-
fore, approximately 600 maps would be
required 1o provide complete coverage.

The basic work unit for o cormidor-
based transmission -company is the
backbone projectywhich defines a link
berween two major sites (and perhaps.in
termediate stations A typical work umnit
might be a line of 1,200kmior more)in
length ond from 1-3m wide. The as-
baiilt records will provide information
only for a narrow swath, perhaps S0m
wide,of the project’s total length. There-
fore, the mapping area covered by this
work unit would be, in aggregate.only o
few doren square kilometres,

However,because this area might ex-
tend more than E200km, at beast 1,200
digital maps{30m by 1,0mpvould be
needed for complete coverage.

The phrase'at 'least’is an important
qualifier.]f the local service company
approach of panelling maps together is
used by a corridor-based transmission
company,and if the [, 200km route runs
siraight east 1o west ] 200 maps would
suffice If the route runs straight porth to
south, 2 400 maps would be needed.

[f the rouwte was markedly sinu-
ous, an even larger number of maps
might be needed.

Al this pointan objection might be
raised that panelling in this manner is
ol an efficient way to map corridor-
based transmission company facilities.
Although this is an option in some ¢ir-
cumstances, there are two fundamen-
tal reasons for retaining the panelling ap-

proech. First, corridor-based transmis-
sion company. systems often exhibit a
pattern of irregular growth {2t least in
terms of ancillary or secondary routes],
and the jigsaw puzzle-like petwork con-
timees o become more complex. Provi-
sion must be made in many cases for
the addition of new roule information
in some coherent and rational manner.
The same would be true in the case of
assel pcquisition or the management ‘of
multiple routes by a single owner.The
integration of geo-referenced * third-
party databases 15 accommodated most
easily by building the system using a
regular geographic co-ordinate system
and grid. This is particularly important
if secopdary uses such asg the addition
of fibre optic cables to pipeline corri-
dors are anticipated Regardless of the
approach to tiling, the question of tile
configuration must be explicitly consid-
ered for corndor-mapping.

Given the' theoretical length of the
projectthe GIS designer must also con-
sicer the probability that the project will
cross one or more central merihians
{longritude onigins) for a given projec-
tipn and co-ordinate system_ requiring

calculation of dual co-ordinates near
that line of longiude o accommodate
muhiple co-ordinate systems or zones,

Network Desiin and Monitering

GIS and computer-assisted mapping
offer geveral advantages over mandal
mapping and record- keeping. Among
these advantages is the system's ability
to incorporsls o coherent network-wide
geographic reference system. GIS tech-
nology supports storage and display of
multiple layers of informationThese
layers are independent,permitting pro-
duction of maps using any combina-
tion of information.This organization
of data permits production of cusiom-
purpose maps and reports for a variety
of end-users. In other words the system
supports production of hard-copy maps
with user-definable content on an as-
needed basis,

GIS technology suppons the genera-
tion of reports in summary form by op-
erating district and for the company as
a whade For example.a G5 can support
cost and’ capital expenditure analyses
and generate reports of those analyses,
The reports may condain information
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Irnditionally, local service prinpanies

havecinoenirated their eflgricon the =
[rros ision u[-:.-:;r'. ices within relatively

small,contiznogs service areas. Eyep
ipl siaemt lomns wherd-1he corporate
Emiil ELF I ided serviee over a lnrge
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on the costs of placement.cost of mate-
rials and types of facility.

Such reports typically would be taba-
lated or cross-referenced by project vear
of placement or other vanable(s).Al-
though terrain and physical environ-
ment are major factors in the tofal cost
of a project the methods used by a par-
ticular coniractor or engineer may be
more cost-effective than other methods.
Such efficiencies may be identified and
incorporated in standard procedures.

These and other benefits of GIS are
comman o both hocal service and cop-
ridor-based service companies.

However certain other benefits may be
wdentafied ag specific o ane of the other
tvpe of network,

Metwork design and engineering ac-
tivities performed by local gas service
companies tend 1o focus on upgrad-
ing and- maintaining the existing in-
frastructure Desagn tends 1o focus on
upgrades enhancements and compara-
tively modest growthwhile monitoring
and maintenance activities tend to oc-
cur within a well-defined focal area.

Designers ot local service companies
tend to live in relatively close proximity
to their peographic work orea and are
very familiar with hocal conditions and
the attributes of the networks, often fo-
cusing their attention solely on an even
smalier sub-area The local service com-
panics fend to have mainbenance and

| eeographic arca,the wrrflory Yas
typically contiguous and sabdivided (o
‘Eacilitate local support and logistics,

repair-stafl located in, vinually every
cornér of their service areas.

As a chrollary of this proximity, GIS
projects’ design for beeal service compa-
nies fend to be comparatively detailed,
They tend ‘to- be builti usingexisting
maps.cxisting . engineering - drawings
and multiple ‘data scts [n addition the
local service companies must consider
the proximity of assets belonging o
odker utilities mtdg-w:—mm:ni 't_r'iti:ics.

The costs of building a GIS reflect
the multiplicity of data soutces and the
meed 1o reconcile these sourtes.

The hepefits of GIS for pew desipn and
construction may be quité pronounced
in the case of corridor-based companies,
pasrticularly for relatively pew and grow-
ing networks. Here, the GIS database
is'compibed while the underlying soft-
ware is used 1o design, build, and man-
age the network. This organic approach
10 GIS development is economicatly at-
tractive, particularly in comparison with
the expense of cleaning. for example,
100 years or more of accumutated errars
embedded in the records of traditional
loeal service companizs. This approsch
alsa permits the close integration ;of
comparstively new supporting | tech-
nalopies such as the global poestiching
systemn (GF5) satellite consellation,
mobile GPS and inertial navigation
systems,laser range finders, porable
compaters and voice recognition dafa-

-

1]

base engines into the design process,

Although these tools are valuable 1o
all system developers, corridor-based
companies can justify these necessary
cxpenditures as part of initial network-
consfruction,In this sense, GIS pro-
vides competitive advantage in network
design and deployment by supporting
fastermore accurate and more easily
managed designs.

Comidor-based  service companies
tend to have proportionally smaller
staff sizes,and the members of staff are
dispersed non-umiformly throughouat
their networks Initial network design
tends to be performed at national or b
regional headquarters, while mainte-
nance s performed remotely, In a typi-
cal network one individual may have
mainienance responaibilicy for a zsection
of network some 400km in Jength It is
not practical for this individual to.en-
gage in daily route surveillance 5o auio-
mating responses o outage reports and
preventing outages through automated
one-call management become signifi-
cant benefits of GIS rechnology.

Thiz application and others high-
light one important aspect of corri-
dor-based activities:

b network 15 removed from daily, per-
sonal oversight, and management would
benefit from automation of overssght to
pchieve competitive advantage.The fun-
damendal differences in the applications
for which' GI5 technology 15 deploved
mist be comsidered  during system de-
sign’ and data) collectionThis generally
requires support for a broader range of
software applications dedicated 1o main-
tenbnde, which, in turn, prompts differ-
ences in database contents (including, for
example, contact intormation for remote
sie restoration contractors and points of
access 1o private rights of way)

Metwork Geagraphy
The third major structural difference
is the need to accommodate often ex-




- tremely variable terrain conditions and
pecesability Bsues during data collec-
thon (and, by extension, during data up-
date and- system maintenance).
Relntively few local service companies
compriseat the daily operating level,

siaich geographically. exténsive or topo-_

graphically diverse areas as to ]'nl:hl»:h
physical sccess by enjrineers iy ong-

day or pne-week period. This means that
data coflection, for local service com-

pankes is comparatively simplé- Bench-
marks tend to be readily recovérable and
aocess is relatrvely. easy, n:crtmn]_'.-' co-
pared with wilderness areas,

Em*rui:w—tm:dmmﬂ.mﬂmcﬂm'

hand, are almost, by definition, Jocated
pn_mé-.rﬂ;,.- away from centres of popula-
tion;, connecting setilements that depend
on the corridors for the flow of some com-
ity ( power, telacoms of petroleu, for
gxampde). Such cormdors ransect moun-
tains, hills, swamps, ‘lakes and rivers-in-
deed, the complete natsonal or regional
range of geomorphologic diversity,

This diversity of environments makes
initial access dlfﬁcu[l and updating
problematic. It 'dictates that data collec-
tion be as complete as possible on the
first site visil because of the cost of re-
visiting the cogridor. It also recommends
use of newer l’&hnnlngm such as dig-
ital photography,|both still and wideo,
to permit virndal ‘re-evaluations'of
route options sybsequent o the actual
surveyinventory and mapping visit

Thas diversaty of environments also rec-
ommends the application of several spe-
gific GIS technologies for data capture.

iThe first and, given its Obiquity,most
significant technology is aerial pholog-
raphy using inertial measurement units
and’ the full runge of GPS toolsWhile
ground control is a critical component
of the survey process in either siua-
tion, the relative lack of monuments-
tion along rural corridors makes the use
of GP5-both on board the acroplane
and in the field-a virtual necessty.The

second technologywhich incorporates
the first is the use of lght detection and
ranging {LIDAR) sensors for. detailed
corridor-mapping.  The — extracrdinar-
ily high resolution of contemparary
LIDAR offers an unprecedented abil-
ity 1o capiure details such as the actual
gag and beight above ground level of
transmission lines, This,in-turhgpermits
the development of & new generation of
applications for the GIS that further L
::um with cost justification. The costs of.
uam.g LH‘J'A.R as a data collection ool

vt becdme substantially Jower' in fe-

cent years, which has further éncour-
aged deployment. -1

Another technology that 15 dppropriate
for cormidor-mapping 15 three-dimen-
siopal (3-D) visualisation. Imeractive 3+
D models and databases may, be created
from existing digital spatial data (for ex-
ample di'gi:.-al IMagery, clevation models
and feature coverages), These interactive
1.1 databasés may be used, in tukn, o
provide 3-D visual simulations and 1o
aid decasion suppoet applications.

This is a particularly valuable ol in -

situations where multiple routés are un- »
der consideration.

The fourth technokogy 15 h}pmpcn:-
tral image analysis. This branch of re-
mote sensing offers support for analysis
of such variables as local weather, dg-
riculiure, orestryrangeland, land me-
source management and environmental

GIS technnlofy supparis storage)
wrd display ol multiple lavers, ' B

af infor matiinhese lavers § ]

dre i|||!r.'|:|1.'|.'HI|.'I:I,|I-.|.'rrllil fing

1:|ri|1I|:I1.'I|u-|| il [Edfrs Bstng any

climbination of information

management. [n the context of cormdor-
mapping, the specific anabyses will be
driven by the target applications.In any
casedhe fundamental analytical capa-
bilities of hyperspectral image analysis
have significant implications for corri-
dnf—rrmppi.ng amd Gls.

Cither 18sues

These technical varlatmm dictate the
ugg_nl'apl[mpna.m rechnodogics during
data acquisition and map production.
In addition, there are several other re-
guirements for corrndor-mapping that

~extend beyond the structural differ-
. ences outlined here,

Comidor-planning and mspping requine
an_awareness. of the human and natural
environment, &5 well as an evalustion’'of
this awarencss roquires an, mtcrdscipli-
nary Acam that mcludes engimeers, plan-
ners, geographers, biclogists, hydrodogists
and environmental scientists, shanng the
gmlluwmm:uland:numnut—

‘tal concerns as early as possible.

Timely recognition of critical issues
copermils consideration of social and

' environmeéntal concerns early in the

planning process. rather than demand-
ing impact mitgation aftersthe fact
For “each discipling,GIS technology
serves as a backdrop forthe collesti
on,management,storage and retrieval
of relevant information.




In commenting on Grst
guarter 2007 results, Canadian
Matural's Chairman, Allan
Markin stated, "It was a VET'Y
successiul quarter vielding
strong crude oil and natural
gas production volumes.We
completed the integration of
the Anadarko Canada asseis
with their performance overall
better than expected. lhrough
focuscd exccution we have been
able to maximize the efforts of
our winter natural zas

drilling program.

A reduwced program from first quarter
of 20046 levels allowed us o concentrate
on operational efficiencies and we were
able to maximize the valoe of every
diollar spent.

The result was production at the top
end of our first quarter guidance gen-
crated with capital expenditures within
our original targets. This capital disci-
pline 5 being maintained throughout
our organization and s exemplified
through the winter drilling program as
well as continued cost controls at the
Herizon Odl 3ands Project.”

Further comment from John Langille,
Vice Chairman,included *The success-
ful drilling program amd volumeirc
growth enabled us to generate record
cash flows in QLUOT,

We expect that our conventional busi-



ness will generale 2007 cash flows of
£6.0 to $6.5 billkon based upon today's
sirip pricing. Afier conventional capital
respuirements of $3.1 billionthe con-
ventional business 15 generating free
cash flow of approximately 53 billion.
[n 20074 large portion of that free cash
flow 15 being directed toward construc-
tion costs at the Horizon Project which
remains on target for first ol for the
third quarter of 2008 We are cominuing
to dediver om our defined planand the
cash flow potential of our businesues
should be more than sufficient to fusd
the plan™

Steve Laut President and Chiel Op-
erating Officer of Canadian MNatural
added, "The execution of our defined
plan is 3 dymamic one, based upon
maximizing shareholder value, Re-
Aecting this principal during the frst
quarter we made the strategic decision
tey reduce natural gas drilling in favor
of higher return heavy ol projects,
Similarywe made the strategic deci-
sion to defer further work on o second
heavy ol upgrader 10 handle our in-situ
production growth pending stability
in construction costs and clarification
o0 how Varius government initistives
will be implemented.The acceleration
of re=drilling at Baobab,where a portion
of our 2008 capital budget will now be
directed 10 accommodate the recent
ovailability of a deepwater dnlling rig
i5 amidher exampleln essencewe re-
taim flexibihity in our ongoing programs
such that capital allocation for projecis
is continually high-graded.”

MNataral gas peoduction  volumes
reached record levels and represented
47% of the Company’s total production.
Matural gas production for 107 aver-
aged 1,717 mmefid compared to 1436
mmcErd for C106 and 1,620 mmcfid for
Q4 The increase in natural gas pro-
duction from the comparablc perds
primarily reflected a full quarter of ad-
ditsonal matural gas production from the
Anadarko Canada Corporation|"ACC")
acquisition completed in MNovember
20M5s abong with o very successful natu-
ral gas winter drilling program.

Total crude oil and MGLs production
of 327001 bbld was comparable to
323,662 bbl'd for QL06,and decreased
5% from 343,705 bblid for Q406 The
decrease from the prior quarter was an-
ticipated due o the timing of sicaming
cyeles related io the Company's thermal
cride oil projects in Morth America and
planped mainienance aciivities at the
Espair Field.

* Quarcerly cash flow of $1.6 billion,an
increase of 25% from Q406 and 56%
from QU0G. The increase from Q106
reflects the impact of increased crade
oil pricing related 1o a narrower heavy
crude oil differential from WTI, in-
creased natural gas sales volumes,
decreased realized nsk management
losses,and o slightly weaker Canadian
dollar relative to the US dollar.

* Quarterly net earnings of 5269 mil-
lion, representing o 14% decrease from
4800 and a 372% increase from QL0G.
MNet earnings in Q107 included unreal-
ized after-ax expenses of $352 millien
related to the effects of risk manage-
ment sctivities, foreign exchange gains,
stock-based compensation expense, and
statulory lax rate changes on future in-
corme tux liabilsties.

* (uarierdy adjusted net earnings from
operations of $621 million, 51% higher

sl O d G mmnni

than (406 resubs and o 132% increase
from QILAG, reflecting stronger cash flow,

* Completed a QA7 drilling pro-
gram of 193 net crude oil wells and 200
net patural gas wells, excluding strati-
graphic test and service wells, with an
87% success ratioThe success rate is a
reflection of Canadian Matural's strong,
predictable, low-risk psset baseCrude
oil drilling increased 11086 compared
to (106, Matural gas drilling decreased
by 54% compared to Q1D6, represent-
ing Canadian Matural's reallocation of
capital towards a higher refurn crude
oil drilling program and reduced matu-
ral gas drilling program.

* Mamdained a strong undeveloped
convenbional core land base in Canada
of 12.4 million net acres-a key assel in
todday’s highly competitive industey.

* The Horizon Oil Sands Project {"Ho-
rizon Project”) exited QUUT ahead of

The execution of our defined
plan is a dynamic one,

based upon maximizing
sharcholder value, Reflecting
this principal,during the frst
quarter we made the strategic
decision to reduce natural
gus drilling in favor of higher
return heavy oll projects

ANALYSIS
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schedule at 66% complete, with approse-
matedy $5.3 billion in purchase orders and
contracts having been awarded to date.

» Contimeed production improvements
ot the Pelican Lake Field from new drill-
ing activity and the expansion of the en-
hanced crude oil recovery program.Peli-
can Lake crude oll production sveraged
approximately 32,000 bbld during the
quarter,up 1084 or approximately 3,000
bblid from QLO6. Production 15 expect-
ed 1o continue o increase in (R0T and
throughout the remainder of 2007,

# Secured adeep water drilling rig for
the Baobab Field The equipment will be
mobilized in late 2007 orcarly 2008, en-
ahling shut-in production to come back
on-line over the course of 2006.-Com-
pleted the issuance of USSL 100 million
principal amount of 3705 unsecured
s due Moy 2007 and USS1 100 mil-
lion principal amount of 6.25% unse-
cured motes due March 2038, Concur-
rendly, the Company entered into cross
currency interest rate swaps o fix the
Canadian dollar interest and principal
repayment amounts on USS1,100° mil-
lion of unsccured notes dus May 2007 at
5.10% and C31,287 million.The Com-
pany also entered IMo 4 Cross CUTmEncy
interest rate swap to fix the Canadian
dollar interest and principal repayment
amounts on US$550 million of unse-
cured notes dwe March 2038 at 5.76%
and C8644 million.

* Declared a quarterly cash dividend
on commed shares of CS0.085 per com-
mon share,pavable April 1,2007, a [3%
increase over the 2006 quarterly divi-
dend. This is the sixth consscutive an-
nual increass,

OPERATIONS REVIEW AND CAP-
ITAL ALLOCATION

In order to facilitate efficient op-
erations, Canadian Natural focuses its
activities in core regions where i can
dominate the land base and infrastruc-
ture.Undeveloped land is critical to the
company's ongoing growth and devel-
opment within these core regions.Land
inventories are maintsined to ensble
contimaous exploitation of play types

The Company operates in the
North Sea and Offshore WWest
Aflrica where production of lighter
quality crude oil is targeted in
conjunciion with natural gas thai
miay be produced in association
with erude ofl production.

and geological trends, greatly reduc-
ing overall exploration risk. By domi-
nating infrastructure, the Company is
able to maximize wtilization of its pro-
duction facilities, therehy increasing
control over production costs, Further,
the Company maintains large progect
inveniories and production diversifica-
tion among cach of the commeodities it
produces;namely nataral gas, lightme-
dium and heavy crude oil and NGLs.A
large diversified project portfolio cna-
bles the effective allocation of capital to
higher refurn opportunities.

OPERATIONS REVIEW

= Q07 production increased 20%%
over (106 and incressed 6% over Q406
These increases reflect full quarter in-
clusion of ACC production along with a
successful winter drlling program.

* Canadian Matural drilled 201 pet
successful natural gas wells in Q107
compared to 440 net natural gas wells
in Q106 which represents a 54% reduc-
vionHigh drilling success rates reflect
Canadian Maturals low-risk exploita-
tion approach and high quality land
base.The QIAOT natural gas drilling
program represented an active program
across the Company's cone regions.
In Mortheast British Columbia 49 net
wells were drilledwhile in Northwest
Alberta 78 net wells were drilled. In
the Morthern Plaing 92 net wells were
drilled, with 26 net wells drilled in the
Southern Flains.

* Planned drilling activity for Q2107
includes 13 natural gas wells compared
to drilling activity for Q2706 of 48 natu-
ral gas wells, This is a reflection of the
Company's decision to proactively re-
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duce exposure to over-inflated service
and supply costs,along with the scason-
ality of natural gas drilling.

= Although thind party service cosis
have not decreased significantly, Cana-
dian Natural has experienced produisc-
tivity gmins as a result of the focosed
drilling program.

* (/07 North America crude oil and
HNOLs production decreased 5% from
406 and increased 7% over Q1K
Pelican Lake experienced strong per-
formance and coolineed production
improvements that offset the decrease
in Q107 that was largely a result of the
tirning of the normal steaming cycle in
thermal crude odl production.

* During 107, drilling activity inchod-
ed 144 net wells targeting heavy crsde oil,
36 net wells targeting Pelican Lake crude
o1k % net wells tangeting thermal crude ofl
and 18 net wells targeting light crude oil,
The majority of the wells were drilled in
the Morthern Plains core regeon,

= The Primrose East expansion pro-
gram continues with a planned expan-
sion of the crude oil processing facility
from B0,000 bblid to 120,000 bbl'das
well as the construction of a stcam
generation plant and new pad drilling
targeted 1o add production gains of
0,000 BblAd in 2009 Primrose East is
the second phase of the 300,000 bblid
comventional expansion plan identified
1o unlock the value from Canadian Nat-
ural's thermal crude ofl resource base.
Detadled engineering, procurement and
site clearing are underway,

= At Pelican Lake, the development
and secondary recovery implementa-
tion projects continued as planned with
36 horizontal producing wells drilled
im Q107 and %6 additional horizontal
wells planned for the remainder 2007.In
addition, 30 production wells were con-
verted to injection wells (9 for water in-
jection and 21 for polymer injection)in
Q107 Results from the polymer flood
continue to be positive and 2 additional
polymer skids were installed in Q107
The program continues to be optimized
and the results will be monitored.

* Planned drilling activity for Q207
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stratigraphic fest and service wells.

¢ In early 2007,Canadian Natural is-
fed s proposed development plan
For the 30.M0 bbld Kirby [n-Situ il
Sands Progect located approximately 35
km northeast of Lac La Biche in the Re-
gional Munscipality of Wood Buffalo,
The Company is targeting to file its for-
mal regulatory application documents
for this project in the latter half of 2007
pending the results of potential changes
to rowalty regimes and envirgnmental
regulations, and the associated cosls re-
sulting there from.

Anticipated Changes to Legislation

= The Alberta ]!lrl'!n.-iu.r.,:i:l BT il
i% currently rE'.'iﬂwlng it% erisde oil and
natural gas royalty regime. It is oo early
o predict the outcome of this review

* The Federal and Provincial govern-
mients are in the process of drafting pol-
ey and legeslation to control greenhowses

Eas EITIESI0S, ﬂ'[u:rﬂlin:‘: tit the hlg]l et
and h‘ig|!||'_|,':|'|.'gu!ﬁtc|] BTV il 1:-1"|]1¢
Western Canadian F"u.."-;lirru.:nlﬂr_:,' Hasim
{"WICSE"), additional cost requirements
as a resull of greenhouse gas legislation
will add to the challenge of executing
progects within the WCSB.

International

I'he Company operates in the North
Sen and Cifshore West Africa whene
praduction of lighter quality crude il
k= targeted in conjunction with natural
gas that may be produced in association
with crude oil production.

Marth Siea

* Canadiam Matural |.'-:'r|:'|li:||u¢:1 D Exi=
cutbe its exploifation stralegy in the Nonh
Sea, The first stage of thig 4,'1|_1||.:||I!:|:m11
program s based upon oplimizing ex-
isting facilitnes and wwterfloods.Cana-
dian Matural continues to apply this first
stage of exploitation on its holdings in

the Morth ScaThe sccond stage of ex-
plomatien Incorporates mose near popl |
development and exploration in onder
te masimize wiilization of the common
facilitees and ultimately extend all felds'
cconomic lives. Ongoing development at
the Columba Terraces and the Lyell Field
are examples of this type of work,

= [n QLOT1LE net wells were drilled,
with an additional 2 8 ner wiells '-1'”1'-"1!'-
at the end of the quarier,

* Tha d-l."n.'cl-e:-lunu:nl of the Lyell Freld
continved during the first quarter.
Tranche 1 of the Lyell Field development
COmprises two Fn_'rl:!IJI,'IH'IIT wells sched-
uled for completion during 2007,and an
additional 2 production wells and 2 well
workovers in 2008,

* Construction of the Columba E
Raw Water Injection facilities contin-
wed during the quarter. Commission-
ing is scheduled for Q2407 at which
time water inpection wells are due to
be completed, with production ex-




Im arder to facilitaie efficient
operations, Canndian Natural
focuses its activities in core regions
where it can dominnte the land hase
and infrastruciure

¢

=]

pected to reach full capacity by 2008,

Ofishore West Africs

* During QLOTLT net wells were
drilled with 0.6 additional net wells
drilling at the end of the quarter.

= First oil from West Espoir com-
menced in 2006 with 3 production wells
and 2 injector wells. During 01071 ad-
ditional production well was added The
West Espoir area development drilling
will continue until 2008 with prodwcers
and injectors being brought on-line as
they are completed.

* A deepwater drilling rig has been se-
cured for the Baobab Freld. The rig will be
rscbilized i bate 2007 o esrdy 2008 which
will enable the Company's shul-in produc-
fion i be brought back on Stream.

= At the ®% owned and operated
ficld in offshore Gabon, activily <on-
tinued with contracts awarded for the
eonstruction of the wellhead towers
and for a drilling rig. Drilling is sched-
uled to commence in 2707 and first
erude oil is targeted for late 2008, Pro-
duction is forecasted 1o plateau at ap-
proximately 20,000 bbld.

Harizon Project
* Phase | of the Horizon Project con-
tirises o8 schedule with first production
of 110,000 bl of light, sweet SCO tar-
geted to commence in Q30E,

* The progress on major milestones, a
key component in achieving critical path
success, is slightly ahead of schedule.

* During Q1/07,the Company award-
¢d a further $131 million of contracts,
including several that were previously

deferred in order to optimize pricing.
This brings the total awarded contracts
to $5.3 billion.To date, all major plants
have been through hazard/operability
engincering review withoul requiring
major scope change, providing cven
greater cost certainty.The construction
i al a point where the critical foun-
dations are complete, steel is being
erccted, modulbes are being placed and
equipement is being sel.

o Canadian Maturnl contimees 1o ef-
fectively execute its well defined strate-
gies. Overall work progress at the end
of Q1107 (engincering, procurement and
construction) was at 66% complete.

Field construction iself 15 over 3%
complete.All majos vessels have either
been erecied or are currenily on-site as
work moves forward into the most [a-
bour-intensive portion of the Horzon
Project. Work scheduled for the coming
months will focus more on mechanical
construction efforis, which are sched-
uled to be completed through & mix of
hump sum and reimbursable comtracts.

* The Company has now entered into
the majority of the construction con-
tracts and as the final 34%. of the over-
all project is undertaken the aforemen-
tioned challenges are causing cost esti-
mates for certain isolated pieces of the
project to increase above targeted cost.

Our actual spending to date is near
plan (69% actual versus 68% planjand
our overall project forecast cost is cur-
rently forecasted in a range that is not
materially in excess from that approved
by the Board of Directors in February
2005, positioning Canadian Natural fa-
vorably given the rise in costs that has
occurred during the tast two years. Our
current project completion cost forecast
ranges from approximately 5% to 12%
over the original $6.8 billion estimate.

Phase 273 Update

* Originally commenced in mid 2006,
Canadian Natural continues o procesd
forward with Phase 273 of the Horizon
Project with significant progress made
towards the EDS portion of front end
engineering. To date, Canadian Nataral
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has spent approximately $124 million
on Phase 273, with 203 million budg-
cted for 2007 for these phases.

* [In 2006, Canadian Natural ordered
certain mapor vessels required for Phase
273 of the Horizon Project, including
the coke drums and the hydrotrest-
ing vessels. To date, coker foundations
have been builtl, together with the con-
struction of significant piperack and
common  servioe  infrastructure.The
engineering and construction work that
has been completed provides Canadian
Matural a distinct and strategic advan-
tage over other projects as Canadian
Mutural builds the Horizon Project.Ca-
nadian Natural is curcently evaluating
severn] exccution options for the bal-
ance of Phase 273 construction that wall
provide fexibility and balance the risks
associated with building in the current
high cost environment.

Operations Readiness

= Canadian Natural has had operations
staff involved in the design, procuremen
and construction of the Horizon Project
from project commencement.

Canadian Natural believes this has re-
subied in a design that will be less dif
fleult to commission and start-up had
there been no operations staff involved.

The operations staff is responsible for
the commissioning and start-up of the
facilities and have already prepared a
commissioning and start-up schedule
which 15 directly linked to the construc-
tion schedule Thiz allows the project
team to identify challenges early on and
ensure that adequate contingency plans
are in place.

* Currently there are 142 operations
staff emploved in the development
of star-up procedures,preparation of
iraining programs.recruitment of ad-
ditional staff, establishment of mainte-
nance programs and operation of sevs
eral plant systems.

* The operations staff has had the op-
portunity to test-nin many programs
through the early operstion of plant
systems.The team is currently operat-
ing some mine equipment and several



plani facilitics swch as water treatment,
sewage  ireatment communications,na
twral gas and power distnbutwn. As a
result.the team has already developed
several early learmings that have been
incorporated info later start-up plans.

*  Throughout 2007 increasing focus
will be placed upon commissioning and
starf-up as operations staff levels in-
crease and procedures are optimized.

I QU7 the Company experienced
a narrowing of the heavy oil differen-
tial 10 wnder 0% well below seasonal
expectations and favorable compared to
0106, Canadian Matugal has commit-
ted to 25,000 bblid of pipeline capacity
on the Pegasus Pipelinewhich trans-
ports Company volumes 1o the LS
Gulf Coastas part of the Company's
efforts fowards working with various
industry groups to find new markets for
Western Canadian heavy crude ml,

* Daring QUU7, the Company contrib-
uted epproximately 135,000 bbldd of its
beavy crude oil streams to the Western
Canadian Select ("WCS”) blend as mar-
ket conditions resulted in this strategy of-
fering thie optimal pricing for bitumen.

FINANCIAL REVIEW

* Canadian MNatural has stroctored
its financial position to profitably grow
its conventional crude ol and matoral
gas operations over the next several
years and to build the financial capaci-
ty to complete the Horizon Project and
other major projects. A brief summary

of its strengths are:

a- A diverse asset base peographically
and by product-produced in excess of
613,000 boe'd in QULOT, comprised of
approximately 47% natural gas and
53% crude oil-with 95% of production
located in G7 countries with stable and
BECUNE BCOMOIIEs.

b- Financial stability and Liquidity-ap-
proximately 56.3 billion of bank credit
facilities, with an aggregate 816 billion
of unused bank lines available at March
31,2007,

Completed the issuance of USEl,
100 million principal amount of 5707
unsecured notes due May 2017 and
USS$1, 100 million principal amount
of 6,25% unsecured notes due March
2038, which have been sold to inves-
tors in the United States. The 5.70%
unsecured notes were sold at a price of
D0.TI5% per note to yield 3734% to
maturity. The 6.25% unsecured notes
were sold at a price of 99.303% per
node to vield 6,.30% fo maturity. Net pro-
ceeds from the sale were used to repay
bank indsbtedness.

= Concurrentlyihe Company entered

indo cross currency interest rale swaps
e fix the Canadian dollar interest
and principal repayment amounts on
LSS0 mullion of unsecured noles
due May 2007 at 5.10% and C31, 287
million.The Company also entered into
B £TO4% CUTTEnCY Interest rate swap to fix
the Canadian dollar interest and princi-
pal repayment amounts on USS550 mil-
licn of unsecured notes due March 2028
at 5.76% and CS644 million.

* Declared a quarterhy cagh dividend
on common shares of CS0U085 per com-
mon share,payable April 1,2007a 13%
increase over the 2006 quarterly divi-
dend This s the sixth consecitive an-
rual increase.

OUTLOOK

The Company forecasts 2007 produc-
tinn bevels before rovalties 1o average be-
tween 1,594 and 1,664 mmef’d of natural
gas and between 315 and 360 mbbld of
cride oil and NGLs. Q2907 production
guidance before rovalties 15 forecast 1o
average between 1,677 and 1,698 mmel?
d of natural gas and between 313 and 329
mibblid of crude oil and NGLs.
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ingapore’s shipyards want

a bigeer share of the off-

shore  shipbuilding  in-

dustry, eyeing areas now
dominated by South Komea, Japan
and Norway.

Singaporne-listed yards have secured
well over half the 92 ol drilling rigs
under construction worldwide,and
are now looking 1o expand capac-
ity in & bid to meet a next wave of
demand for vessels and platforms
needed 1o pump oil and gas from the
ocean bed to the market

Industry executives see rising de-
mand for decp-water floating pro-
duction capacity as ol prices remain
high and some 84 new offshore ficlds
are set to come onstream in the next
fivE years.

“Clearly. the next step has o be

fpcused on  production  capabili-
ties, whch ullimately defermine the
amount of throughput that refines-
g5 depend on o supply the swelling
démand for energy” sawd JP Maorgan
analyst Winnitred Heap

As Keppel Corp and SembCorp
Marime venture mio new business ar-
eas, they will come up against South
Korean and Japanese vards that are
world market leaders in building gas
carriers, floating production units,
flonting production, storage and of-
foading {FPS0) vessels and semi-
submersible production rigs.

Singapore yards, world leaders in
butlding shallow-water jack-up and
deep-water semi-submersible drill-
ing rigs, have only led m recent years




iveonverting tankers info FPSCsand
have made o fiow Moating production
units such as the P-52 by Keppel for
Brazil’s Petrobras,

But: that’s likely 1o change “pradu-
ally bt surely™, =ud an executive al
one of Singapore’s shipyards” Within
months, you'lk see i our yvards more
FP5Ck and gas carriers, oo

Both the top Singapore: vards will
also receive dnllships-the first in sev-
eral years-for major refurbishment.

Building these vesséls that carry
a derrick amidships 15 another arca
currently donunated by the South
Koreans,

Samsung Heavy Indusirses 15 build-
ing six drillships and Daswoo Ship-
banlcding Bwao,

In: building gas. carrierswhich
transport liquefied natural or petro-
leum gas, Samsunge and Dacwoo are
followed by Korea's Hyundai Heawy
Industries and Japan's. Kawasaki
Heavy Industries and Mitsubishi
Heavy Industries.

Analysts ane Seoal,  however, said
there was currently enough work: for
everyone: though competition with
yards-in Singopore or China mipht
emerge in laler years

“houth Korean: shipbailders: and
Singapore  yards different
miarkets."said Ko Min-je, analyst at
Hanhwa Securities i Seoul,

He sand Boorcams were focised - on
large fAoating systems while Singsi-

heave

pore specializes in rigs: Shipbuilders
from both countries will enjoy earmn-
ings growith together,” he added
Chon Young-chul analyst at TongYang
Investmeent Bank in Seoul, 2aid 1::.i:|g

ol prices meant onders from the ol in-
dustry miy rse even further.
Meanwhile, smaller Singapone yands

are, marking their presence by mak-
i offshons support. vessels (OSY)
such as anchor handhng, towing and
supply viessels( AHTS)

These QS5Vsiare the work horses of
the offshore. industry, helpang trans-
part, moorand suppiv stalt and goods
to offshore rigsand platformes,

sSingapore. vards Labroy Manne
Java Holding=, Pan United Marimne
and ASL Mannc arc building nearly
A quearier of the 300 or so (SVs on
order worldwide, vying with leading
elobal plavers such as Norway's Aker,
unhsted Kleven Verit and Bollinger
Shipyards of the United Stes.

China's: Dayvan: Shipbuilding, and
Inchias ABG Shipward: and Bharat
Shipyard have also recently emerged
as DSV builders in Asial

Keppel Corp's OSV-building  sub-
sidiary;, Keppel Singamanine. re-
cently wonsan order to buikd two joe-
breakers for Russian ol major. LE-
koil, becoming the first Asian vard (o
build sich vessels that cut channels
through floating ice

Keppel, building the highestnumber
of ofshore rigs, recently: announced
plans to get new yard space in Singa-
pore. Operating 17 shipyands across
the globe Keppel 15 also expanding
and upgrading yards in China and
ihe Philippines

sSembCorp

Manne (Sembdvarine), the world's
number-two rig builder. recently ac-
quired an additional seashore area in
singapare and acilities in Indonesia

semhidanine has 11 .1.:1u_1\. PSS
the world, including five Chinese
vardsand was already in the process
of making room at one of 165 mamn
yards i Smgapore for builkding more

ngzis P2thivard, in the US Gulf of
Mexico, should start this vear,

Analyits such as Citigroup’s Kevin
Chong sasd the confidence behind
the planned expansion of yard capac-
ity stems from signs of rising capatal
spending by the world's o1l majors.

Citgroup’s 24th Exploration & Pro-
duchion Spending Survey. in June
predicied global E&P spending will
ris¢ by over 22 per cent in' 2006 to
2253 billion frome 20005, The LTS
December 2005 surviy had forecast
I4 per cent growth,




fizhore Mewfoundland has

taken another bruising with

pariners in a decpwater ex-

ploration venfure stalling
the second and third wells in the program
for at least one year, possibly two.

With their schedule upset by me-
chanical problems affecting the drilling
rig.completion of the initial exploration
well in the Orphan basin has been de-
layed and it is no longer possible to spud
a second well this year, Plans for a third
well, originally scheduled for 2008 are
also uncertain.

A spokeswoman for rig coatractor
ExxonMobil told the 5t Johns Tel-
egram the second well should be drilled
in 2008-09, pending regolatory and
owier approval,

The semi-submersible rig Eink Raude,
owned by Morwegian-based Ocean Rig,
i% hack on location at the Great Baras-
wity well site after undergoing repairs xl

the Marystown shipyard in Newfound-
land, Chevron Canada spokesman Dave
Pommer told.

EIRIK RAUDE
GULF WOREK

He said the partnership ‘needs to com-
plete the work', but when is not certain.

Pommer said 1t was initially anticipat-
ed that the wildcat wold be finished by
about mid-February, six months after
spudding, "but you never koow when
you set out on an explorstory well in
deep water how long it will take or what
o willl encounter.”

The Eirik Raude 15 under o two-iear
contract with ExxonMobil and is next
bhooked to drill wells for the company
in the Gulf of Mexico.

But ExxonMobil and others in the
Wewloundland industry are confident
exploration of the Orphan basin will
proceed, although Pommer smd a ng

BOOKED FOR

has to be procured if a decision is made
o continue the drilling program.

The exploration licenses covering
cight parcels were acquired in 2003 For
CEA28m in work commitments.

Partniers in Great Barasway, estimated
by outsiders to carry a price tag of at
least C5140m, are operator Chevron
Canada 50%, Shell Canada 2084 and
gister companies Imperial Oil and Exx-
onMobil Canada 15% each.

Contimeatien of the Orphan progosm
is important for rig hands and support
companies in Mewfoundland, whepe ac-
tivity has taken setbacks from cancel-
lation of the Hebron-Ben MNevis prapect,
delays in opening up a new portien of
the Hiternia field and the absence of a
nxtural gas rovalty regime.

Some of this is being Mlamed on sp-
lbover from Premier Danny Williams's
hard line on improving retums for his
provinee from offshone activity.




MOy is carrying ouft an ex-
tensive drilling program
in Yemen in 2007 through
plarned drilling of 22
wells, consisting of 13 exploration wells
and 9 appraisal wells.
The status of ongoing drilling opera-
tions 1% at follows:
Appraisal and Developmient Vells
Sharyoof-Block 53(24.45%)
Sharvoof & 20, which was drilled
i 2006was originally completed as
a Oishn SIC sandsione producer, but
wis shut down alter a short while doe
b high water productionThe well has
mow been re=completed and the shal-
lvwver S1A sandstone interval has been
brought on stréam at an initial gross oil
rate of 2400 bopd This is another suc-
cessful operation adding production
from the Sharyoof Field following the
completion of the two recent infill wells
Sharyoof & 23 and # 24, which were
brought on stream in Movermber 06 and
February 07, respectively.
Drilling of Sharyeef # 26 is expected
to commence shorly, and the well is

it

planed as an infill/appraizal well at
within the Sharyoof Ficld area,

Nabrajuh-Block 43(56.67%)

Fallowing the interpretation of the new
3-Dr sesmic acquired across the Mabrajah
Field during second half of 2006, drilling
resuemed o8 the Freld earier this year.

There are currently two drilling rigs
operating at the Mabrajah Figld,

Nabragah # 14 commenced drilling on
26 Apnil and is the second Qishn ap-
praisal well that is based on the pew
3-D seismic interpretation.

Drilling of Mabrajah & |3 commenced
om 29 March and i targeting a new play
concept within the Mabrajah area,

There are several additional Qishn
prospects identified from the new 3-D
seismic which will be drilled later this
vearContingent on the results from Ma-
brajeh # 13.additional deeper targets
may also be drilled, Following the com-
pletion of MNabrajoh & 14, the plan is to
fully wtilize one rig in Block 43 for the
remainder of the year,

Godah-Block 32 (38,95 %)

In Block 32 the joint venture group

emen pro
. !I:{II'“.-

- -

ol i

gress

has secured an additional drilling rig
for two skots back-to-back as part of the
additional development driling on the
{rodah ficld.

Diilling of Godab #5 commenced on
11 April and will follow on with Godah
#6ubilizng this ng. Godah &7 &s planped
to be drilled with another mg, and 15 ex-
pecied to start beginning of June.

Drrilling of the Ardah #1 exploration
well has been completed by DIND as
Oiperator,

The well penetrated both Qishn For-
mation as well as desper targets without
encountering hydrocarbons.

DM has to date completed 4 of the
13 wells planned under the 2007 explo-

ration program in Yemen According to |

the current plan the remaining 9 explo-
ration wells are expected to be drilled
a4 follows:

* Block 32: 3 wells
* Block 43: 1 well
* Bleck 44: 2 wells
* Block 47: 1 well
* Block 53: ! wells

l
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when it scemed China and

Vietnam had buried their con-

flicting claims to the Spratly

Iglamds, Beijing is conteshing a

new Hanoi-tendered, BP-led,US52 l-

lion natural-gas project near the rocky

group of istands and reefs in the South
China Sea

The flare-up marks perhaps the
strongest indication vet that Beijing’s
solfl-power overtures towand Southeast
Asgin are hardening when it comes 1o
EMETEY-SECUTIEY COMOEINS,

The contested Mo Tinh and Hai Th-
ach gas fields.in the Nam Con Son Ba-
sin abowt 370 kilometers off Vietnam's
southeast coast, are both run by Brit-
ish energy giant BP through a prodec-
tion-sharing contract with state-owned
PetroVictnam and in partinership with
US odl firm ConocoPhillips.

The Chinese Foreign Ministry on
April 12 claimed that the project en-
croached on its territory, sayingany
unilateral action taken by any other
country in these waters constitutes in-
fringement into China's sovereignty,
territorial rights and jumsdiction. We
are firmly opposed to this. "Hanod has
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countered thal the muliinational-led
project lies in its territorial waters and
exclusive economic area, consistent
with the 1982 United Nations Conven-
tion on the Law of the Sea

Beijing first lodged is complaint dur-
ing & visil by members of the Vietnam-
ese Mational Assembly, symbolically
ked by i1s chairman, Mguyen Phu Trong.
The contested project lies adjacent
to the Lan Tay gas ficld and pipeline,
which commenced construction in the
late 19905 and came on-stream i 2003,
Until now it had not stirred any official
complaint from China.

Led by BP and in partnership with
PetroVietnam, Lap Tay iz Vietnam's
first  large-scale  gas-supply-chain
project, piping fuel to the 3,800-mega-
walt combined-cycle power plant al
the Phu My indusirial estate outside
Ho Chi Minh City that is popular with
foreign investors, The pipeline also
takes gas from the Korea Matsonal Ohl
Corp's Rong Dai field.

The contested BP-led Mo Tinh and
Hai Thach project, which will include a
new pipeline desizned to deliver gas to
a commaon processing facility onshore,
i5 scheduled to supply gas to new pow-
er plants totalimg 2,640M%W at Mhon
Tach., some 60km east of Ho Chi Minh
CityVeetnam's offshore oil reserves are
dwindling and Hapoi is increasingly
looking o natural-gas projects o help
filll the gap.

According to projections compiled
lagt year by the Asia Pacific Energy
Research Center, Vietnamese cnergy
planners aim (o have 23,000MW of
power-generation  capacily installed
by 2000, of which 7,000MW will be
fueled by natural gas. By 2020, Hanoi
hopes nearly to double that capacity 1o
44, 0008W, with natural gas providing
12,0004W of the total power, accord-
ing to the same projections,

At the same time, China has launched
o globial investment spree 1o meet il
surging energy appetite, including
recent politically risky forays in Af-
rica.Beijing has expressed its desire o
source more of its fuel needs from Asia,



becouse of il secunity concerns about
shipping through the congested Malac-
ci Strail between [ndonesias Sumatra
island amd peninsular Malaysia. And
securing new fuel sources in the nearby
Spratly Islands would help o alleviate
those concems.

(Md enemics, new (riends

Relations between neighboring Vi-
ctnam and China have long been
tense incloding recent armed skirmish-
es in the late [970s and "B= The two
sides fought a brief but bloody border
war in the wake of YVietnam's invasion
aof Cambodia, which ousted the Bei-
Jing-backed Khmer Rouge regime.ln
1988 Yietnam and China fought a brici
naval batile over the contested Spratly
[&lands in the south-ceniral area of the
South China Sea,

In line with China's regional cco-
nomic charm offensive,more recently
diplomatic relations have warmed and
commercial fies have blossomed, The
two sides have in recent years launched
"friendship and cooperation "meetings,
including regular reciprocal visits from
each couniry's top government leaders,

Improved diplomatic tics have paved
the way for Vielnam fo develop new
transport infrastructure in s northern
regions, aimed at belter connecting
its manufacturing base with China's
booming southern provinees. Bilateral
trade reached 510 Billion in 2006, up
more than 2 1% vear on year,

Cwverapping maritime claims still over-
shadow those improved relations, as the
new dispute over Vietnam's Nam Con
Son Basin nsural-gas project shows.
Motably, progress has been made oo long-
contested land boundaries, China this
vear rutified a treaty sigmed last October
defining precisely the poing where the na-
tional borders of ChinaVietnam and Lacs
meet. But setthing maritime boundaries,
particularly concerning the Sprotly [s-
lands, has proved moee difficult precisely
because access to potentially sbundant il
amnd gas resources is at stake.

During the 199%0s, disputes owver the
Spraily Islands were commonplace,
with different regional actors at times
forcefully staking their clpims. Re-
cently China, Vietnam and others with
overlapping  claims  there-including
Malaysia, Brunei and the Philippines-
agreed under the Association of South-
eigt Astan Mattons(ASEAM's) Decla-
ration on the Conduct of Parties in the
South China Sea to resolve any future
disputes peacefully,

The Mam Con Son Basin areathe
focus of the current disagreement,is a
potentially important regional energy
source. Most of Vietnam's present oil
production 15 based closer 1o shore in
the Cuu Long Basin, but in Hapoi's
drive to secure new energy sources the
more distant Mam Con Son Basin has
become o focus of Vietnam-tendered,
multinatienal-led exploration. Shell and
Exxonhobil are operating in blocks
that Vietnam claims but could also be
subject to claims by Begjing.

Despite the high stakes, it does not
appear that the latest bilateral squab-
ble will escalate inte full-blown saber-
rattling-ns past contested claims have,
including China's setzure of the Para-
cel Islonds from Vietnam in 1974, The
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Mam Con Son rssue was discussed al a

regular annual meeting betwieen senior
foreign-ministry officials from the 10
ASEAN member states and China in
the Chinese city of Anhui

The matter was examined in the con-
text of the Declaration on the Conduct
of Parties in the South China Sea.

Beping =aid shortly after making s
claim to the territory on April 12 that the
two sides had a consensus to resolve theer
disputed maritime boundaries around
“the principle of shelving differences
and secking common exploration”. The
Chinese Foretgn Ministry spokesman
zaid in mid-April,"We should not take
any unilateral action that wall further
complicate the situation,”

A few days afterwand, a delegation of
Vietmarese povernment  officials  and
army officers visited the Spratlys, sent os-
tensibly to celebrate the 12nd anniversary
of the iskandsTiberation from the old US-
backed government of South Vietnam,
but which alzo entaibed an inspection of
troops in islands just to the north of the
archipelago statiomed clearly fo defend
against potemial Chimese expanssonism,
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OPEC official looks west for investment

REFPORT

nian unusual admission, OPEC's

new secretary-general said oil-

producing countries may have

to aftract more foreign invest-
ment to meet world oil needs, But his
call is at odds with the rising barriers
faced by Western oil companies hop-
ing to tap the cartel's vast reserves

Abdalla el-Badri said in an interview
that members of the Omganization of
Petroleum Exporting Countries, which
supplies about 4075 of global petroleum
output, need to mvest as much as $300
Billion by 2020 to satisfy rising global
demand for crudeHe acknowledged
some of that muost come from foregn
sources, like Western oil mapors, and not
just from stade-pan nabonal i producers,

"T'd like to see further cooperation
between national oil companies and in-
terpational oil companiesparticulardy
in exploration and enhanced oil recov-
ery, "said Mr. Badri, a former Libyan
ail minister who took over the senior
position at OFEC in January.

Such cooperstion could run into
toughened barriers between many car-
tel members and the West's oil giands,
despite the laiter group's keen interest
in developing new reserves.

Many barriers are longstanding. Oil-
production assets within the borders of
many OPEC members, especially big
Persian Gulf producers such as Saadi
Arahia, have been off-limits to foreign
& companies for years. OPEC nations

that actively encourage foreign invest-
mend, such as Angols and Nigeria, are
in the minonity.

But cven those that have traditionally
put out the welcome mat for Western ol
majors have toughened terms recendly
as high world prices for crude tnggered
& rise in resource nationalism.dn Febru-
ary, Western companics were forced to
hard over operating contrel of majer
projects in Venezuela to state 0il monop-
oly Petroleos de Venezuela 5A, known
as PDVSA, Algeria, meanwhile, im-
posed & tax on what it considers excess
profits and restricted the role of foreign
oil companies in production projects.
Ag ap example of cooperation, Mr.
Badri cited a $000 million natural-gas
exploration deal struck last month be-
tween the Libyan government of Col.
Moammar Gadhafi and British energy
giant BP PLC. Libya has seen & sharp
uptick in interest from Western oil
companies since 2003, when it aban-
doned s weapons of mass destruction
programs, prompting the US, and Eu-
rope 1o ease sanctions.

But in some of its licensing rounds,
Libya has imposed terms that are so
tough thal some privale companies
have wondered how they could ever
make & profit.

Mr. Badri heads the OPEC secre-
tariat, an administrative and research
bady, Supply decisions are made by ol
ministers of member nations who peri-
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odically meet at the OPEC conferénce,
which coordinates the group's policies.

For decades, oil-rich nations were
incapable of fully exploiting their re-
sources without Western help.

But with oil prices so high, state oil
companies no longer have o rely on
foreign capital and are making mas-
sive investments 1o boost production,

However, not all of them have ithe
technology 1o find and develop pew re-
serves, and many lack the expertise of
Western ol majors in unconventional
iechnigues, such as enhanced oil re-
covery and deep drilling,

Meanwhile, some national oil com-
panies have been criticized for low lev-
els of exploration and invesiment

Iran has seen its production capacity
fall in recent years a result, analysis
say, of underiovestment in pew wp-
siream projects.

Mr. Badri said OPEC would need in-
vestment of between 5230 billion and
S500 billion by 2030 to achisve a tar-
get of nine million barrels per day of
additional production. OPEC currently
produces a little more than 30 million
barrels a day, the equivalent of 4085 of
global cutput.

He said international oil compa-
nies have the "technology, the know-
how, [and] the financial back-up to
expedite any discovery they find,
to bring that discovery to market as
fast as possible.”




Compact connections will
benefit refineries

s refineries are upgraded and extend-
ed across the Middle East and Asia,
the Iatest high performance compact
connection technology from Veclor
International is set to see rising demand, thanks
i0 the significant savings, ease of installation and
minimised maintenance requirements it offers,

At one refinery these benefits were demonstrat-
&d in a furnace upgrade, where some 24 pairs of
three inch SPO Compact Flanges are being used
in the re-tubing of the furnace convection bank
and replacement of the outlet transfer lines to the
radiant bank (all being upgraded from carbon
stee] to stainless steel).

These compact flanges will ensure joint integrity
at design pressures of 26 bar and design tempera-
tures to 00°C=well within the capabilities of the
flange which can accommodate pressures in ex-
cess of 40,000 psi and temperatures fo 720°C,

Vector's SPO Compact Flanges were selected
for the project following the success and benefits
derived by the refinery operator in using these
connections on 4 previous furnace radiant bank
pestube  project, involving the reconfiguration
amd installation of 8 radiant coil bank and ouatlet
transfer lines o the column.

A number of key features drove the selection of
PO Compact Flanges for both applicationsoease
of matallation, theirsignificantly reduced weight,
aned their leak-free performance and minimised
MAINENANCe requirements.

The use of PO Compact Flanges as opposed
to traditional ANSI flanges for the 24 outlet and
inle1 nozzles to the furnate minimised installa-
tion 1ssues, including avouding the need for field
welding, and by overcoming consaderations anis-
ing from the use of dissimilar metals.

Minimising the risk of welding defects and sub-
sequent rework during the shuldown was impor-
tant 1o avord costly delays, Lse of the compact
flanges reduced the number of the field welds on
this project by 60 per cent.

The light weight of the SPO Compact Flange is
also & significant advantage, given the location of
the flanges{] 3metres high and inaccessible, while
those installed during the earlicr project are at a
height'of 25 metres above ground level),

The SPO Compact Flange desizn makes 1t con-
siderably smaller and typeeally T0=50 per cent
lighter than a traditional ANSI flange for the
equivalent pressure rating.

By overcoming the need for heavy lifting equip-
ment and challenges presenied by a congested site
with severe space restrictions, the SFO Compact
Flange offered valuable time and cost savings.

Particularly significant was the refinery’s need
for leakslree connections—which the SPO Com-
pact Flange met with its unigque no-leak sealing
technology.

Cyclic thermal expansion and contraction result-
ing from planned and unplanned outages haight-
ens the risk of gasket failure over time when using
ANSI flanges for paning dissimilar metals,

Given the height and inaccesabahty of the flange
Iocations design and installation of permanent ac-
cess platforms would have been roquired forinspec-
tion and maintenance if ANSI Aanpes were used.

However the SPO Compact Flanges offered a
cost-effactive alternatneg, negating the requirement
for access platforms due its capahbility 1o mainiain
seil integrity in such conditions,

The SPO fange features & triple scal design and
uses n wedging acton with radial compression 1o
ensure o rigid full comtact seal hetween the faces
which remuning sty regardless of oad conditions.

W hen the joint is made up the metal fo metal seal
created o the mner diameter of the flange faces is
a fully qualified seal, while the compressed seal-
ring (3 fexible metal ring kecated ina groove in
the flange face) provides o second =eal,

In additron,a small wedge around the outer di-
ameter of the fange face creates o third, envi-
ronmental, seal. The result is a connection that
combines the integrity of a welded joint with the
versatility of 3 mechanscal one.

“Because the height of the flanges means they
are inacoessible during normal operation and
would require scaffold erection for maintenance
(with time ,cost and risk implitations), the refin-
ery-operator wanied o reliable high integriby low
maintenance flange, rather than andard ANSI
weld neck flanges; 10 safeguard egainst leaks un-
der opérational conditions, "Veclor vice-presi-
dent marketing and sales Ian Robinson stated,
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The security threat to oil companies in
and out of conflict zones - expro

1 the beginning of the 20tk
century, ol for combus-
tion engines became the
ost critical source of
energy for stotes that were in the proc-
ess of industriahsation and by “the end
of the twentieth century, ol was still
central to securily, prosperity, and the
wery nature of civilisation”. Now, at the
beginning of the 218 century, the most
powerful siates in the the world, the GE
states{Canada, Frunce, Germany, lealy,
Japan, the UK, the US and Russia), are
even more reliant on odl. Furthermoreat
iz predicted that the demand for energy
will grow by S0E6s(mamby in Asia, Latin
America, Africa, the Middle East and
Indiglover the next 25 years.Thus, ol
will become even meone important for both
powerful states and poorer countmes—un-
less am aliemative source of energy 1s
fouind to ke more effective than ol

Howewer, many of the (8 states that
consume mach of the ol that is pro-
duced have the smallest reserves For
instance. while the US consumes one-
quarter of all oil, it has oaly 2% of the
world's reserves, and these are expected
1o Fum ouil 0 approximately a decade.

The remainder of the (68 states are all
in similar positions. 'While Russia has
a significant proportion of the world's
reserves, the couniry 15 expected 1o be
depleted in two decades. Thas, the oil
reserves of some of the most powerful
states in the world are not large enough
o supply. their increasing demand for
energy inthe futurne,

Conversely, the less developed regions
(LDRs) and the Gulfl states have the
world's largest reserves. For example,
Sadi Arabia has the largest reserves;
they are expected o last for approx-
ermately T years. Also, Irag, Ku-
winil, Iran and the United Arah
Emirates have the next larg-
g3 reserves in the world that

are expected to kast for approximately o
hundred years of mose,

In fact collectively, the Gulfstates have
almost 653% of the worlds oil reserves.
Veneruela is the only mon-Gulf state
that has a significant proportion of the
world's ol reserves; these are expected
tov last for mmore than 50 years. Libya,
MNigeria and Quatar also have relatively
significant reserves that are expecied
to lasi for between 40 and 70 years.
Hence, i 10 to 20 years, many of the
(% states will become almost complete-
Iy reliant on oil supglics from the Gulf
stites, Veneruela, Libya, Kazakhstan,
Migeria and other poor countries with
significant reserves,unless significant
pew reserves are found elsewhere.

il Conflict £ones

Some of these poorer countrics with
proven reserves of o billion harrels of
oil or more have conflict zones, Irag, for
instance,is in & state of msurgency. [n
Colombia there 15 a civil war between
state security forces and guerrillas in
the oil producing provinees of Arauca
and Casanare, which negatively im-
pacts the industry there, Hundreds of
attacks by the ELN [National Libera-
tion Army] and FARC [Revolutmonary
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Armed Forces of Colombin] have been
directed af electrical, natural gos and
ol infrastructure”and the conflict often
crosses the border into Venezuela,

[n he trans-Caucasus regeon west of
the Caspian Searesidual civil war and
msurgency in MNagorno-Karshakh are
considered to be a threat to the con-
structson of pipelines from the Casplan
Sea westwand to Europe by various in-
ternational oil consortea The Chechen
insurgency against Russia on the border
between Georgia and Chechmya in the
Caucasus maoumiain range is akko oon-
sidered to be a threat to ol pipelines
in the region, In Migeriayiolent cle-
ments of indigenous communitics amd
‘militias’atack the oil indusiry in the
Miger Delta Region; “Shell, Nigeria's
biggest mal prodiscer, said it had been
forced to evacuate four facilities in the
cosstal swarmnps amid fears of attacks by
ethnic milinams”, While the civil war in
Algeria between the governmem and the
Islamic Salvation Army formally ended
in 2000, “small numbers of armed mili-
tants persist in confronting government
forces and conducting ambushes and
occasional attacks on villagesTin the
north-east, where some of the country's
larges oil reserves are bocated.
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ura Energy Corp.  sasd that ihe

operator of i hcense interests in

Pakistan has entered into a con-

tract with the Chl & Gas Engi-
neering Company of Sichuan Petrodewm
Admimistration]"SPA" jto dnll three wells
back-to-back commencing i Seplember
2007 Mepotiatsons are also currently tak-
ing place with another ng damer g0 oon-
tract 8 second rig for a one 10 two well
program commencing m Augost HKT,
These rigs will be assigned o Block 22
and the Kandra field development project
to dnll targets of wp to 1500m,

Jura's management tojrether with the
operator 15 also actively pursuing a twi
well contract on o third rig to drill tar-
gets of up to 35300m.This ng would be
aszigned to drill two of the Company's
exploration targets early this fall,

Additional details on specific wells
and drilling dates will be issued as they
become available.

Jura
announces
three-well

program in
Pakistan

Status of Seismic Acquisition

Earlier this veara seismic crew was
contracted from SPAThe crew com-
meneed seismic acquisition in the Mie-
pur Mathelo block on February 38,2007,
A total of 2537 surfuce km of 20 seis-
mic data was acquited over a period of
44 days, representing an acguisition rate
of 5.76 km/day, Brute stack processing
carried out in the field indicates that
the quality of the seismic dota 81 both
the Sui Main Limestone{"SML") and
Lower Goru Bazal Sand{"LG" itargets
i5 very pood.

Seismic acquisition contineed in the
Salam block on March 12,2007 where
a total of 88425 surface km of 2D
seigmic data was acquired over a pe-
riod of 26 days, representing an acqui-
sition rate of 3.4 kmidayv. Data quality
i Salam, ag indicated by hrute stack
procesaing, is also very pood.

Tlee seismic crew subsequently moved
spaith and commenced seismic acquisi-
tioa in the Kandra field on My 20,2007
B5.5 kmi of the 3004 km program of full-
fold 20 surface ceiomic data has besn
acquired 1o date. This represents an ac-
quisition rate of 3.7 surface km/day. Data
quality acquired so far is very good.

The field seismic data for both the
Mirpur Mathelo and Salam bocks
has now been shipped to the seismic
processing contractor, Spectrum-Lise-
phest, in Caire for full processing with
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| results expected for the Mirpur Math-

elo block in approximately 12 wecks,

| A second seismic crew has been mokbi-

lized to Block 22 and has commenced
a seismie acquisition program over the
Hamza appraisal area, Consequently,
the SPA crew can be mobilized 10 Ba-
din IV North and Badin IV South im-
medinfely following completion of the
program in the Kandra field.

The seilsmic program over each
block has been designed o imnge tar-
gots at both the SML (shallow) and
LG (deep) levels.

Power Project

The Kandra Power Company Limited
(KM}, which iz owned 50050 with
Jurs’s pariner Petroleum Exploration
(Pt Limted, was establizhed earlier
this year.On May 28,2007, management
met with senior officials at the Private
Power Infrastructure Board of Pakistan
("PPIB")concerning the statuz of the
Kandra gas-to-power project.

The PPIB is responsible for imple-
menting the Government's polices on
PrivEle seclor investment in power gén-
eration projects in Pakistan, The PPIB
15 anxious to see the Kandra field and
Sukkur power fcility developed as
goon as possible, and 15 offering it full
support going forward. KPC recently
engaged o firm of industry consultants
to perform the front-end engineering
and design study on the field develop-
ment and the resulis are anticipated
within a period of three months,

Finincing

Calgary-based Jura Energy Corp. isan
mternational energy company engaged
in the exploration, development and
production of petrodeum and natural
gas properties with activities conducted
exclusively in Pakistan.




nion Fenosa and Eni will

fake part in a 51-billion-

plus project to deuble

production at a LNG
plant in Egypt following the awarding
of a concession to explore for the fuel
off the country’s coast.

Both the Spanish utility and the Ial-
ian energy group signed an agree-
ment with the Egyptian government
to expand the plant in Damietta on the
northern coast.

Fenosa officials smd the expansion
would increase the plants capacity to
ahoust 14 billion cubsc metres (bom), about
half what Spain consumes [ oae yer.

Al the sipning ceremony, Eni chief
executive Paolo Scarop said the plant
would process the gas from the new
concession won by Eni and other part-
ners bafore shipping it to Asia, Europe,
and the United States.

*The..new concession o explore in
the Mediterranean is extremely prom-
ising,” he told.

Details of the investment plans for
the plant will be specified by 2007,
with the aim of bringing its new pro-
duction capacity on line by 20009 at the
carliest, Eni officials said,

Fenosa said the new expansion will be
onstream from the first half of 2011,

Although Eni had yet to confirm
the amount it would contribute 1o the
expansion project, its officials said it
could total some S0 million since i
owned 40 per cent of the joint venture
that ran the plant.

Eni =aid the expansion will cost less
than %1.5 billionawhile Fenosa pegged
the cost at $1.3 billion.

Lnion Fenosa 15 also a member of the
Joind wenkure,

Other partners in the project include
BP and Egypt's state-owned cormpa-
nies, EGAS and EGPC.

Ezypt akso permited Fenosa to increase
the amount of s it transported o Spain
| by one bem o five bom for 20 years,

Half of it supplies Fenosa's combined
cycle electricity plants, while the rest
goes o the mdustrial market.

Fenosa has a 10 per cent share of the
gas market in Spain and aims to reach
15 per cent by the end of 2007.

Meanwhile, Egypt plans to double the
number of its LMNG trains by 2000 should
polential gas reserves be confirmed,
First Undersecretary at the Ministry of
Petrolenm Shamel Hamdy said,

“We plan to add two more trains in
[dku and ore train in Damietta provid-
ed we confirm additional gas reserves
with the extensive drilling programme
wie have,” Hamdy said.

Egypt has two LNG projects, one in
Idku where two trains are operating
and the other in Damietta comprising
one train.

The two planis have a tpial capacity
of 17.5 billion cubic meires per year
Spain’s Union Fencsa SA and Baly's
Eni SpA({Ejare major sharcholders in
the Damiciia plant while BG Group
PLC{BRGhas a major stake in the
ldku project.

A memorandum of understanding
wias signed Apnil 2005 for a second 7.3-

|in major project

million-cubic-metre per year train af
Damietta by Eni's local subsidiary, In-
ternational Egypeian Oil Company,BP
PLC(BP)and state-owned Egyptian
Matural Gas Holding Company, EGAS,
but implementation is subject to prov-
INg fA% reserves,

“We have an extensive drilling pro-
gramimse, we have four or five rigs in the
Mediterranean ard by the third quarter
of this year we should have the resalis
amd we will be able 10 commit 1o a sec-
oad train in Damietta,” Hamdy said.

BG 15 also stepping up efforts fo find
more gas at ldku to start operations on
@ third train planned there since De-
cember, 2004,

“There 15 a kind of competition be-
tween that (Dambetta) train and BG's
efforts in dku. They are both struggling
to find gas and we might end up build-
ing them both at the same time,"Hamdy |
eaid, LNG exports commenced at the
Damietta plant in January, 2003, and so
far 60 shipments have been made with a
total of 3,5 tonnes exported in a year.

[
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Peirobras is alwavs lookineg for mew techoologies. Since most ol

ficlds are located in decp nod wlirz-de e walker, cxploralion Cosls
¢ very hish.Therclore, drilling and completion af wells in these

conditions must always use the best possibie technologies.

n order to make new technodo-

gics available, Petrobmas first

checks whether they are already

available on the market. I not,
Petrobras normally tnes o develop
them in partnership wath other opera-
lors, serviee companiesindependent
research centres or universiies. Several
technologies hove been developed ws-
ing this model,

Here, we are gong (o describe two
technologies that have been developed
by Petrobras in partnership with other
companics-managed pressure drilling
{MPFD) and intelligent wells,

Managed Pressure Drilling
According to the International As-

sociation of Drilling Contrectors

(IADC), MPD 5 an adaptive drilling

process that is used 1o controd the ans
nular pressure proble more precisely
throughout the wellbore, Dis objec-
tives are to ascertain the hmus of the
downhole pressure emvironment and
to manage the annular ydrmalic pres-
sure profile accordingly. The benefits
of MPL) are as follows:

MPD processes employ a collec-
tion of tools and techniques that may
mitigate the risks and costs of drilling
wells with narrow downhole environ-
mental limits by proactively managing
the anoular hydraulic pressure profile

MPD may increase control of back-
pressure, fluid density, Auid rheology,
annular fluid level, circulating fric-
tion and hole geometry, or cembina-
tions thereof,

MPL may allow faster corrective -
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tion when dealing with ohserved pres-
sure variations. This facilitates drilling
of what mizht otherwise be cconomi-
cally unattainable prospecis.

MPD techniques may be used to
awpdd formation influx, which will be
contained safely using an appropriate
PrOCESE,

The main objective is to provide the
ability wo drill a well with accurate con-
irol of the bottomhole pressure{BHI),
in order that the operation be con-
ducted with more flexibility and in a
proactive way; this is in contrast with
the passive mode used in conventional
drilling. MPD can be described as the
sum of mud weight, equivalent circula-
tion density and casing back pressure,
With this in mind, it i3 easy (o see that
any one of these componenis can be
masdified in order to reach the drilling
pressure required for the duration of
the drilling process.

Several concepis have already been
developed and are now being brought
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to market, Some af these focus on con-
trolling the equivalent circulating den-
sity (ECTY), while others focus on the
casing buck pressure(CBF). The aim is
o maintain a constant BHP. However,
merely having the ability to control the
BHP brings very few benefits if the op-
timum value to be used s not known,
Many of the techniques and alterna-
tives developed in the past were diffi-
cult to accept due to their complexity,
the number of modifications required
to traditionsl ways of thinking and
drilling and the need for substantial
investment i equipment and training,
In many cases, the application of these
technologics was restricted 1o a de-
fined arca and problem, increasing the
risks imvolved in making significant
investments.

In order to benefit from the concept
of MPD, in carly 2006 Petrobeas signed
a Technical Co-operation Agreement
with Impact Group in order to perform
a four-well evaluation of secure drill-
ing technology.

Secore Drilling™

Secure dnlling™ s a closed-loop
MPD system based on the microfiux
control (MFPC) method, a new MPD
technology designed to improve dnll-
ing in mosi conditions— from sim-
ple wells 1o highpressere, narrow-
margin,offshore and other challenging
wiella—amnd to incresse safety through
automated kick detection and control.

It uses a closed-loop drilling proc-
ess that allows for the realtime iden-
tification of micro-influxes and losses
and the control and management of
downhole pressures through auto-
mated data acquisition and compu-
terised pressure control. The system
is capable of detecting influxes and
losses very early and controlling an
influx automatically, keeping the total
vidume of the influx in the well to less
than five barrels (bbl). In addition, the
system can identify many other com-
mon drilling problems, inchading:

= washout;

= mud pump probiems;

= weells that are statically under
balanced;

#  too low mud weight;

= distinguishing a downhaole in-
flux from gas {or air) at surface;

= ponnection gasand

= trip gas.

Although the primary objective of
Petrobras s to use secure drilling in
deep and ultra-deepwater operations,
the four-well evaluation programme
began with a simple band well before
progressing o more complex sce-
narios, The first well selecied for the
programme was a shallow exploratory
well. A kelly-equipped Petrobras rig
without any automation was chosen
with the aim of confirming the system’s
capability 1o be used on virtually any
rig. The first well was drilled in August
2006 in the northeast of Brazil using
o water-bazed drilling Auid A todal of
1,8244t (356m) of the 81-2-inch section
was drilled in five days without the
syslem presenting any problems The
results at this first well confirmed the
system's ability 1o operate in the feld
under very warm conditions, identify
changes in flow on a realtime basis and
be installed on most rigs with a mini-
mal number of modifications,

The response from the rig crew was
outstanding They quickly realised the
benefits the system would bring o
their daily operation,and the simplici-
ty of the systems,its small footprint and
the fact that all operational procedures
are the same a3 in conventional drill-
ing meant that the rig crew accepted
the system extremely well.

A second well was drilled in Mo-
vember 2006agnin in the northeast
of Brazil but this time from a top
drive-equipped ng.A total of 66211
(2,008m) of the 1214-inch phase and
1,1611354m) of the El-2<inch phase
was drilledThe total drilling vime
was 43 days. Duning the final phase
of drilling the system detected a Thbl

kick while tripping. allowing for a rap- |
1d and safe response by increasing mud
weight. In addition.a mecro-leakoge at
the wellhead was detected by the sys-
tem, enabling repair before any major
problem ensued.

In the fortheoming months, Petrobras
will drill anpther two wells using the
secure drilling method—one in an on-
shore tight-gas scenario and the other
in a high-pressure, high-temperatune
{HPHTY) well from a jack-up rig.

Intelligent Wells

A well is called intelligent only if
it adds walue to the project duning its
life-cycle.

Monitoring of production parameter
elemenis andior fow control devices
are wsed 1o determine this,

Subsurface monitoring gained popu-
larity in the early 19905 due to an in-
erease in reliability and the improve-
ment of metrological parameters This
has accelerated the development of
optical technology, which has been
made meore robust in order to survive
hostile envirenments such as down-
hole conditions, Petrobras is investing
in the development of oplical sensors

L
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a5 well as downbole flow control for

moderated service conditions These
areas have seen significant results, eg
the Carmopilis intelligent field project
(2e below), At present, this is the main
application of intelligent wells in Petro-
brs, resulting in a more effickent use of
human and maserial resources.

The definition of “intelligent com-
pletion”, according to the White Fa-
per on Digital Onl Frelds of the Future
(DOFF) by Cambridge Energy Re-
search Associates{CERA), 15 comple-
tion using downhole sensors and re-
motely actuated fow control devices,
allowing access to realtime informa-
tion and supporting fast decisions.

The use of permanenmt dewnhole
monitoring systems in o and gas
wells began in the late 1960s, bt it
was only in the early 1990s5-when
reliability reached acceptable bevels
and metrological parameters were im-
proved—that it was widely adopted by
operators.The use of quartz sensors

| and improvements 10 the robustness of

electronic sensors were responsible for
this evelution.In the late 19905 optical

| fibre sensors began to be usedwith a

ANALYSIS

focus on improving relability and en-
suring the simplicity of technological
updates.These sensors have played an
important role in the high-flow gas
<< wells of HFHT wells.

Among the sensors available on the
market, the distributed temperature
sensor (DTS) and the pressure and
temperature {PET) sensor are the most
common. Sensors play a major role in
intelligent wells as they provide the
operator with a realtime perception of
the production process,

Intelligent completion packers are
used to provide hydraulic isolation of
each zone, allowing selective control of
the intervals; the wuppermost completion
packer is also responsible for anchors
ing the tubing and providing the first
safety barrier for the annulus=the same
basic functions of a regular production
packer.Furthermore there are packers
for iselation purposes only;as these in-
clude only the isolating material with
no anchoring material the force needed
to unsel them is reducedallowing &
large number of isolation intervals.The
intelligent completion packers also
include passages for the control and
monitoring lines,known as‘penetratio
ns"typically.an intelligent completion
packer presents four 10 nine pencira-
tions.Curing  setting  procedures,the

intelligent completiomn packer must ndod
allow iis components 1o move 1o avoid
transmitting any tension to the control
oF monitoring lines.

The flow control valves are respon-
sible for allowing selective control of
production of injection. They can be ag-
tuated Bydraulically or electricallyor
by a combination of both{multiplexed).
Hydraulic actuation is the most com-
mon typeherc,a balanced piston s
used to shift a sliding sleeve that re-
siricts the passage through the vabe,

Usually, one opening control line
is used for each valve with a com-
mon closing controd line for the sys-
tem to reduce the number of hvdraulic
lines installed.In elecirically actuated
valves,an elecirical molor i5 respon-
sible for the shifting of the sleeve The
madors anc actuated using a single elec-
trical line for all motors that also sup-
plics the addressing informationwhich
is decoded in the walveThis makes
this kind of valve appropriate for wells
where there are restrictions on the
mumber of penetrations on the well-
head or oo the tubing hanger.
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In vrder (o bencfit from he
concept of MPD, In carly 2004
Petrobras signed a Technical
Co-operution Agreement with
Impact Group in order to
perform o feur-well evaluation of
seeure drilling technology

The valves ¢an also be classified
according to the flow control they
provide—on-off, multi-position  and
infinitely varisble.On-0ff valves pro-
vide selectivity simply by allowing or
not allowing the flow Multi-position
valves provide several steps of chok-
ing and are designed according 1o the
flow rate expected in the wellThey
can use an index system Lo restrict the
course and supply choking or an exter-
nal device that provides a very control-
led volume of hydraulic Auid in each
shifting Infinitely variable valves are
more complex,as they requine $Ensors
1o give feedback on their position in
order 1o adjust the choking. There are
aleo meveral geometries for the valve
oriflces—~the most common &rg Circys

Inr and elliptical slots which are wsed
in on-offfmultiposition and infinitely
varinble valves respectively. The maun
parameters for specifying imtelligemt
completion wvalves are flow range,
maximum pressure and maximum dif-
ferential pressure.

When using hydraulically actu-
ated valves, an hydraulical power unit
(HPLU) is needed.

Basically,an HPU comprises a pump,
which can be preumatic or electrically
actunted, and a manifold, which is ma-
nipulated according to a logic deter-
mined by the maker of the system This
logic can be placed in a programmable
bogic controller (FLC) that aciuates s0-
lenowd valves on the manifold making
the entire procedure transparent to the
operator,as well as providing the abil-
ity to operate the HPU remotely.To
confirm shifting, intelligent comple-
tion HPUs usually have a small tank
that werifies the volume of fuid re-
turned after the pressures supplied to
the valves have stabilised.

Some HPUs also mensure the flow
rate of the returmed fQuid, bt this proc-

mn.a__lmllﬂﬂifx

ess 15 much more complicated and sig-
nificantly increases the cost without
providing many bencfiis.

The valves can also be classified
according to the flow comtrol they
provide—on-off, maulti-position  and
infinitely varable, On-ofT valves pro-
vide selectivity simply by allowing or
not allowing the fow. Multi-position
valves provide several steps of chok-
ing and are designed according to the
flow rate expected in the well They
can use an index system fo restrict the
course and supply choking or an exter-
nal device that provides o very contrel-
bed volume of hydraulic fluid in each
shifting.Infinitely variable valves are

more complex,as they require sensors |

to give feedback on their positien in
order o adjust the choking. There ane
also several geometrics for the valve
orifices—the most commen ane Circu-
lar and elliptical slots, which are used
in on-offfmultiposition and infinitely
variable valves respectively. The main
parameters for specifying intelhgent
completion valves are flow range,
maximum pressune and maximum dif-
ferendial pressure,

When wsing hydraulically  acta-
ated valves, an hydraulical power unit
(HPU} is needed.

Basically, an HPU comprises a pump,
which can be pneumatic or electrically
actuated, and a manifold, which is ma-
nipulated according to & logic deter-
mined by the maker of the systerm This
logic can be placed in a programmable
logic controdber (PLC) that actuates so-
lenoid valves on the manifold making
the entire procedire transparent (o the
operatoras well as providing the abil-
ity to operate the HPU remotely. To
confirm shifting, intelligent comple-
tion HPUs wsually have a small tank
that verifies the volume of fluid re-
turned after the pressures supplied o
the valves have stabilised.

Some HPUs also measure the flow
rate of the returned fluid, bt this proc-
ezg is much more complicated and sig-
nificantly increases the cost 'ﬁrilhuut
providing many benefits.
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n the face of looming oil produc-
tion shortfalls,all individuals as
well as nations as a whale will
have to use less oil. And now is
the time to begin developing programs
accommodating the need for less oil.
The coming shortage could provide ex-
cellent opportunities for those able to
ilentify them and act strategically.
Crvilization is increasingly depend-
cnt om cil now the most important glo-
bal commodity. The oil and gas industry
has surpassed agricultune as the biggest
industry in the workd. At 570 the
value of the world's crude oil business
is aboud 52 trillepnsyear. But crode oil is
far from uniformlby distribued around
the world, and only a limited number of
countrics are significant producers,
Ol production and consumpion fig-
ures are published annually in the BP
Statistical Feview of World Encrgy,

ard from these figures we can deter-
mine which countries are net imporiers

and which are net exporiers,

In 200% the expaort trasde was 48 mil-
leom bid, and 2% of global crude il
expaorts wend to the US, up from 27% in
2004 Japan was number 1wo imponer
with 11%, up from 0% the previous
year, and China was number three with
T4, up from 6% i 2004,

Importing nations st find countries
that are prepared to expart oil 10 them

Mormally the fow of oif inte one
country will come from several differ-
EN SOUTCES

Adding oll the exports, we find that
Sansdi Arabin is the number one exporter

production limits
mean opportunities,
conservation

with a volume of just over 9 million bAd,
up slightly from 2004 Russa ks number
two with 6.8 million bid slightby up from
6.7 mullson bvd in 2004.and Norway i
mumber three with 2.8 million bid.dovwm
slighily from 3 million b'd im 2004,
Druring the last 30 vears, the annuoal
increase in average gross domestic
product (GDF) globally has been 3294
year compared with an average in-
crease in gl consumption of 16%/vear.
In developing couniries, the correlation
between GDF and ol consumption is
siromger than average, Far 1.'1:11|:|p[-|.',
'I:hm.'.l's-. ierease in GO on &y eraEe kas
been B.29% durulp. the lagg § VEArE, il
the mcreake 10 ol l;-:_mxumplil:m, £.554.
In nz 2004 Wasld |'.nnt|::.' Crutlook,
the International Energy Agency (IEA)
forecast that the increase in odl con-
sumption would be 1.6%/vear for the
next 25 vears, requinng oil production
of 123 million bid in 2030, A detailed
analysis, however, found thar this ob-
jective for the oil industry was not pos-
sible fulfill. In IEA% 2005 World Ener-

L]

gy Owtlook, the target had drogped 1o a

I 4% vear increase in the production of
oil, and the number for 2030 was pro-
jected at 115 million bid,

The US Energy Information Admin-
stration (EIA) forecasts a production
of 117 million b for the same year.
Compared with today’s production of
&3 million bd, an increase of 30 mil-
lion b'd in global production will be
needed if [EA forecasts are correct.

According 0 ELA, US consumpticn
will increase by 7 million b&d{33% by
J030.A0 the same time, consumption
in China will increase by the zame
amount bt in percentage terms, by
over 100%. In dizscussions of the global
copnomy,only the imcrease in China’s
demand is meniioned as a threat. China
has 21% of the global population ioday
and is consuming 8.5% of the world’s
ail, up from 8% last vear. Tn 2030 China
hopes to use 12%, and there is no dowbd
that it can afford to pay for this increate,
The US has just #%% of the global popu-
lation bt intends to maintain itg curen

Largedt galkbal crade &l impateri, 2005
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share of 25% of the global consumption.
Compared with China, it appears that
the US will have to increase its debt to
pay for the crude.

If the decline in existing production
and all additional demand forecusts ane
added, imports by 2030 will have to in-
crease by some 30 million bid. Would
exporting countries be able to meet the
demand from the net importers?

Possible production

According to Saudi Aramoeo, Sasdi
Arabia has reserves enabling a sustain-
able production of 10.8 million bid for
more than 50 years, but it plans o boost
its production to [2.5 million bid in
20018, This production is not sustainable,
because the country would bave to find
new oil fields and put them in produc-
tion before 2030 to mainiain the same
level of production. When determin-
ing possible futune exporis,the growing
Saudi population must be taken into ac-
count, as the country will require more
of its oil domestically. Exports can be
| expected to increase by only abou 2
million b'd.

Officially, Soudi Arabia claims o
have found 720 billien bl of original
oil in place.

S0 far it has produced 15% of that,
and, with a claim of 260 billion bbl as
proved reserves-36% of the OOIP-the
recovery factor would be 51%.

Al a hearing at the Swedish Roval
Academy of Sciences in sprning 2005,
Tor Ragnar Merling from Statoil ASA
presented a detailed study of recovery
factors of thousands of oil fields in sizes
varying from small ones to giants, The
average recovery factor was 29% Mer-
ling thought it was possible to incrense
ihis number to 38%.

Even though Saudi Arabia produces
mast of its crude from only & few ol
fields there are hundreds of ol fields
there If the glohal average recovery
fixctor is applied to the 720 billion bbl
of DOIP, the reserves would be 110 bal-
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lion bbl, and with the Mering future re-
covery factor, they would be 160 billion
bbl. Because Saudi Arabia refuses o be
trapsparent with its oil field data, con-
servative planners in the fufure should
use these numbers.

In eardy June, the Russiam Ministry
of Feonomics announced that Russia
would reach a maximum preduction of
2.85 million bid in 2009. By accepling
this number as a plateau number for 20
years, taking into account that the GDP
will increase 3afvear, and applying a
507% decoupling factor (when the oil
consumption 1% bess then the growth in
GDP), Russian exports are calculated to
be 5 million bid by 2030-a decline of |
million bid.

Norway, the number three exporter
today, says that in 2030 Hs maximum
production will be 500,000 bid, and the
minimum, 200,000 b'd, The 2005 export
of 2.8 million b'd will decline by more
than 2 million bd by 2030,

Mexico iz another export coumry
that will lose a big fraction of 115 export
capacity if new fields are not discov-
ered and massive additional produc-
tion developed. According to “scout”
information from Mexico, Cantarell
production will decline by 1 million
bid in coming years.

Orver the next 5 vears, Angola and Ni-
geria will increase production by 3 mil-
liom bid, but by 2030, production there
will have declined back to today's levels.

To avoid any more clouds on the fu-

SRS 0,

ture stark horizon, just assume that oth-
er Middle East countrics can keep their
export volumes constant.

Expaort shortfall real

In summary, by 2030 it is very likely
that there will be an export shortfall of
meore than 30 million bid, and it is most
iresponsible of IEA and EIA to say
“Be happy, don't worry”

The implications are quite chear:Over-
all, everyone-both nations as a whole
and individuals-will have to use less oil
in the future. And now is the time 1o de-
velop conservation [Rctics,

There are alternatives 1o o, but they
are most unlikely to be available in suf-
ficient quantities to replace the current
enormous demand for cheap ol How-
ever, this will not necessanily put an
end to society as some believe. Rather,
the situation presents enormous busi-
negs opportunities for individuals in
the future,

The US and some other importing
countries have already faced an artifi-
cial “Peak O6l" scenario in the 1970s
when the taps were imtentionally closed
i the Middle East. When those who
lived through that time think back they
will recall that life was still OB Tt might
be more difficult mow, as we cannot
foresse an increase in the production of
crude oil, but by then electric cars will
have replaced urban transportation.

We do have & futwreclife will just be
quite different than it is today.
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enczucla Presdent Hugo
Chaver's povernment book
over that coundry's st re-
maining privately man oil
fields on May 1, intensifying a decisive
strugghe with the ool mdustry over one
of the world's most lucrative deposits.

I 200 Venezuela ook controd of
32 privately operated ol helds(CGl
Oimline, Jam. 9. 204 ).

Chl Minister Rafael Raminez declared
that the ol ficlds had reverted 1o state con-
i just after madnsght. The companies
ceding controd’' nclude BF FLC, Cono-
coPhillips. Exxonbiohid Corp.. Chevion
Corp, Total 54 and Statoil ASA

These foreign companics bave in-
vested more than 517 hillion in those
projects, now estimated 1o be worth
530 billion Venezuela has indicated i
may just pay the lesser amount, using
ol and tax forgivencss o further re-
duce the cash payoul.

All but Conoca Phillips have agreed
in principle fo state control amd Ven-
ezucla las warned that it may cxpro-
priate the company’s asscts il it docsn't
folbow suidt.

Chaver savs state-owned Petroleos
de Veneawels 5AIFDVSA)is assuming
of Jeast 60% on cach of the Crinoco
belt operations, but has invited the
COMmpAnEs 10 SIaY A5 minorty parts
ners, They have until June 26 10 nego-
tiate the terms inchuding compensation
and reduced stakies,

If Chaver persuades the foregn
companics o stay, Venezucla will be
on track to devebop the world's largest
kngwn oil reserves and possibly sur-
pass Sandi Arabia as the natson with
the most reserves, say cnergy expernts.

Bt if the muliinationals decade 1o
leave, the Orinoco bell region could
end up starved of the investment and
know-how needed 1o transform the
Orinoca's tar-like crede imo marketa-

Venezuela

ble oil. Chavez says government firms
from China, India, and elsewhere can
step in, but industry experts say they
dloubt they are qualified 1o Bace 1echni-
cal challenges.

Fetrobras in Venerueln

Some oil companies snll need con-
vinetng that Venezueln will be a good
place to do business. (ihers believe
that Venezuels may sull prove enticing
because three quarters of the world's
proven reserves are already controlled
by state monopolies,

Brazil state-owned Petroleo Bra-
sileiro 5A (Petrobraz) savs it 15 be-
ing pressured (o signan exploration
contract for the giant Carabobo ex=
tra=heavy o1l field in the Orinoco
belt without knowing how much it
will have to pay for the deal.

A company source fobd O that ot
hadd already allocaied 51
billion 10 invest in this
field. According to Petro-
bras, 1o implement the ac-
cord, the Braxiban com-
pany must pay a bomis
whose value has not been
determined afier a year of
megotEons.

(Hher sources say the
Brazlin company  may
abandon the project with
PDVSA o expionl Cara-
bobo ficld, Under the nc-
cond signed last Janwary,
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PDVSA will have a 60% stake in the
Carabobo project, and Petrobras a
4% stake.

The letter of imtend also included the
establishment of a poind capifal compa-
ny o develop the Caraboba-1 field.

In exchange, Petrobras would have
a 60% stake in a planned 200,000 h'd
refinery to be built near Recife, capital
of Pernambuco siate, in noftheastern
Brazil This refinery is slated to, in
part, refine oil from Carabobo. POVSA
wioatld have the other 40%. The refin-
ery is slated to be built by 2011,

Carabobo field kas reserves of S hil-
lion bbl of oil, said PDVSA Pres Ra-
fael Ramirez. The Venezuelan com-
pany and foreign oil firms, among
them Petrobras, are currently trying
e make a more precise estimate of
the heavy oil reserves in Carabobo
and the Orinoco basin, According to
the Veneruelan government the Ori-
noco belt has estimated reserves of
274 billion bhl

Last January's agreement also in-
cluded the develogunent of five oil
fichds in Veneruelawith 405 percent
participation by Petrobras-and 6055 by
Vieneruela and the creation of a plant in
Venezuels for improving extra-heavy
oil from the Orinoco bel.




he MacGregor Group has

formed an Offizhore divi-

sion to enhance w5 already

established services to cus-
torners in the Morth Sea and Asin Pa-
cific regions.

The recently acquired companies,
Hydramarine in Kristinnssnd Norway
and Plimsoll in Singapore will be the
foundation for a new division within
the MacGregor Group, MacGregor Off-
shore, The Offshore division will com-
prize more than 660 employess: 16010
Morway and 500 in Asja.

In 2006, Hydramarine and Plimsoll
had a combined turnover of approxi-
madely €104 million and a order back-
log of €175 millionBoth Hydramarine
and Plimeoll will be financially consoli-
dated into the MacGregor Group as of
Apnl 1, 2007,

The new (Hishore division will en-
ahle a high level of attention and service
to the Morth Sea and Asia Pacific cus-
tomer base and will form an important
platform for the comtinuous develop-
ment of existing, & well a5 new prod-
ucts, to serve the offshore industry.

Hydramarine focuses on the develdop-
ment of vdraulic and electrical boad han-
dling equipment for ship and rig owners,
wands and operators. Its key products are
large Active Heave Compensated (AHC)
cranes for the offshore industry, Hydra-
marine offers a complete range of high-
end handling systems such as crancs,
davits. winches and subsea load handling
solutions. Its products are installed on
varous kinds of offshore supply vessels
and nigs. Hydmmanne concentrates on
the offshore business in North Sea and
the US Gulf region,

Plimsoll focuses on the development
of hydraulic deck machinery equipment
for ship ownersyards and operatoss,
Plimsoll's key products are a compre-
hensive range of winches and cranes
for offshore and marine applications.is
products are installed on varfous Kinds

of offshore support vessels. ol ng ves-
sels, marine tugs and commercial ma-
rine vessels The company also offers a
wide range of services and its service
business share of net sales 5 compara-
ble to MacGregor's. Plimsoll is consid-
ered as one of the major deck equipment
suppliers in the Agia Pacific region,

There are a pumber of sirong syner-
gies in combining Hydramarine and
Plimsoll inte one new business divi-
sion, Business-wise, the MacGregor
Offshore division will take advaniage
of the combined strength in the differ-
ent peographical areas that Hydrama-
rine and Plimsoll represent. There are
also strong similarities between the re-
spective product partfidios and technol-
oy within Hydramaring and Plimsoll,

MocGregor OHfshore division will,
together with the existing Service divi-
sion, aleo focus on offering the services
of the ghvbal MacGregor Service Net-
work to the extensive installed base of
Hydmmarine amnd Plimsoll equipiment.
Through strategic acquisitions within
the offshore service arca, §,e.

Grampian Hydraulics and Vestnorsk
Hydraulikk service AS(VMNH), Mac-
Gregor has strengthened ifs resources
as well as knowledge within this busi-
MCSS ATCA.

Mew mangpement feam

To take advantage of the strengths
and competencies that each scquired
company possesses, & full time divi-
sion management team has been estab-
lished The Offshore division manage-
micnt team will be headed by Henrik
Vikdenfieldt, former senior vice presi-
dent of corporate development in the
MacGregor Group, 185 first major task is
the integration of the new division, The
integration process will be complex as
it willl have to deal with different time
zoncs, cultures and organizations.and
copsequently the integration team will
include a wide range of abilities,

S—— R S

The following people have been as-
signed to the MacGregor Offzhore divi-
Si0n management eam:

Henrik Vildenfeldd, general man-
ager, Cffshore division
Petri Jarvikallio, division control-
ler, Offshore division
Leif Bystrom vice president opera
tions Offshore division
Ismo Matinlaur, director, afler
sales operations, Offshore division
Kwan Wai Khin, managerafter
sales operations,Offshore division
Henry Yap, managing direclor,
Plimsall
Chai Chon Kim, executive direc-
tof, Plimaod]
Vidar Robstad, managing director,
Hydramarine
Svein Erik Halvorsen, technical
director, Hydramarine

"It is our goal to become a major
global player in offshore load-handling
equipment, "said OlF Isotalo, presi-
dent of the MacGregor Group. "With
the synergistic effect of being estab-
lished in both the North Sea as well
as in Asia Pacific, we are in a good
position to achieve this goal "Having
the experience, products and customer
base within Hydramarine and Plim-
soll. combined with the MacGregor
Group's worldwide network, we have
all the tools we need to succeed”,
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he future of the offshore

oil and gas industry is in

decpwater exploration and

production.t has been ar-
gued, based on energy forecasts and
estimated production life of opermt-
ing fickds, that production cannot be
sustained unless the industry moves
to deeper waters. Foriunately, deeper
fizlds tend to be larger in terms of their
produoction rabe thus making the exer-
cige economically feazible.

Deepwater (defined as water depth
exceeding the economic limits of fixed
platforms-in and around 400 metres)
and ulira-deepwater (L0000 metres)
production either needs floating or
tethered sysiems.or subsea production
with tie-back fo a pearby facility. Fa-
cilities that support subsea production
are seen mainky a3 real estate oot o s2a
and, consequently, most developmenis
have [ocused on the subses compo-
nents and riser systems, Fleating pro-
duction storage and offlcading (FFSO)
vessels and semi-submersibles come
under this category.

Innovations in Dry Wellhead Piatforms
Perhaps the most expressive innova-
tions in deepwiter floating system devel-
opments have occurred with dry well-
head platforms. From the advent of the
tension leg platform in the early 1980s,
design and evolution of dry wellhead
concepts have come a long way. New de-
signs are products of o complex mix of
factors associabed with deep water, such
as environmental issues, remoteness of
current fourth generation of tension leg
platforms provides for improved per-
formance at lower cost.

water

loating production systems

.....

Figure 1: Schematic of o Truss Spar

Classic spars are simple cylindrical
structures that support topsides. Since
the feasibility of the concept was dem-
onsirated by Deep Chil Technology, Inc.
in the 19804t took the industry over
a decade to accept and build the first
prototypeln contrast newer develop-
ments have taken a much shoster time
to cofme to fruition.The truss spar(see
Figure 1)is a marked improvement over
the classic spar,in terms of minimising
steel weight 1o support equivalent top-
aides Research has shown that it is the
performance of the heave plates that
make the truss spar comparable in per-
formance to the classic system.

Figure 2 ;Schematic of a Cell Spar
Laelywith more competition in the
market and the desire to drive codts

I OFFSHORE..............

doarm,the “cell spar'{see Figure 2jhas
seen developmentThe concepd pro-
posed less than two years ago has now
heen selected for deployment in the
5,300-foot Red Hawk field during the
Iater part ol 2004, The cell sparis shown
to reduce costs by ease of fabrication
and consequently iransporiation.A cell
spar with a tube bundle takes in less
material than an equivalent-diameter
single column spar.

Another evolution in the semi-sub-
mersible concept is Technip-Coflexip's
extendabledrafiplatform{ EDPeoncept
(seeFigure 31 The eveluiion stems from
the need for dockside outfitting,thus
saving costs in mobilising crane ves-
sels to outfit the topsides offshore. This
must be accomplished simultaneously
with obtaining deep drafl minimised
heave performance. The new types
of platform festure retractable legs,
which enable a shallow draft during
outfitting by onshore cranes The EDP
15 an innovative blend of the beneficial
fentures of a jack-up,a semi-submers-
ible and a spar.

-
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Figure 3: Schematic of an Extend-
ahle Draft Platform

In=place condition
Challenges of Good Facility Design
It 5 acknowledged that formidable

challenges exist in the prediction of
well performance and reduction of res-




ervoir uncertainty.The challenges with
the production facility aspect of the
system are often viewed as infertor,
This is also echoed from the view-
point of research and development
budgets for geological and downhole
issucs that normally far exceed the
proportion spent on facilities,
Underestimating  facilities beads o
several risks. Since the most visible
part of a production system is the fa-
cility, a failure in the facility captures
attention. The catastrophic failure of
the Petrobeas P36 semi-submersible
and conseguent loss of life attracted
worldwide negative publicity to both
the company and the industry.With 1n-
creasing awareness of environmental
issues and plobal terrorism, safe facil-
ity design may be of paramount impar-
tapce in comparison with factors that
| directhy affect the profit margin.such
as production flow rate. A pood facil-
ity leads to less downtime during op-
erations, thus indirectly enabling the
production target to be achieved.
Flaring gas and oil spillage are com-

mon occurrences that need o be con-
trolked These are challenging issues that
combine the expertise of reservoir, proc-
ess and facility engineers,

Poorly designed floating facilities
may suffer from an unacceptable re-
sponse in cyclonic conditions, or affect
safe crude hendling operations such as
offloading on & day-te-day basis,

There has been publicity recently
about possible terrorist atacks on off-
shore oil and gas facilities, Methods 1o
combat a terrorist aftack go back to the
basics of fire and explosion. The indus-
try has developed standards based on
lessons learnt from well- known dizas-
ters such as the Piper AlphaMost re-
medial strategies have revolved around
common sense by separating key ac-
commodation quarters from possible
vulnerable areas of firefor example,

Considering that a terrorist attack
would most probably occur ot the sea
level, hull subdivision and damage sta-
bility considerations of a oating sys-
tem may need to be revisited, and better
escape routes planned. Thess appear to

— 2R

be feasible within the existing opera-
tional and maintenance framework of
most aperalors,

Extrapolation of Recommended Prac-
tice to Deep Water

Offshore regulntions and  recom-
mended practice for deepwater floa-
ing facilities were derived largely from
accepted criteria for design and opera-
tien of ocean-going vessels and those
for shallow water fixed facilities. While
this is bogical the limitations of extrap-
olation are often underestimated.For
example,bilge keels do not work with
FPS0 wessels,but they are effective
in containing the rell motion of small
crafta. Il is important o note the differ-
ence in forwand speed of the two cases
ad the consequent effect on perform-
ance Wider bilge keels have been sug-
gested as a way of improving perform-
ance Researchers may need 1o deviate
from established practice adopt a glo-
bal perspective and get to the roots of
the problem in order to find confidence
in their answers,

Interesting problems have also arisen
with spars. The motion of water in the
moon pool results inan extra load on the
risers, causing them to vibrate within the
guides, thus causing fatigue cracks,

Vortex-induced  vibration{ VIV jof
risers was developed from an under-
standing of similar vibrations in aero-
dynamics and industrial applications

Helical strakes, commonly seen on
chimneys, were adapted to risers and
found to work, albent at a considerable
cost. However,strakes on spars do nm
appear to eliminate VIV entirely, The
vibrations and consequent movemem
of the spar have resulted in several op-
erational problems, ned 1o mention per-
sonnel fatigue and riser 1ension,

This situation has led 1o a rethink of
the fundamentals of VIV on spars,

Rescarch on this subject is ongoing,

TIOM
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ic:hydrocarbon pollution

be pollution of the sea firom
hydrocarbons  (crude  odl,
fuel, peetrol, oily waste, efc)
i5 a global problern that en-
tails between two and ten million tornes
of these products reaching the sea each
yenr. Although the hulk of public atten-
tion i focused on the ail slicks cansed
by magor oil tanker accidens.chronic
dumping of these substances —in other
words, the residue from ordinary mari-
time traffic=is three times higher,
Washing out the tanks of oil tankers,
dumping bilge water and minor spill-
ages on board or in port are the main
sources of hydrocarbon pollution of
MArine Grigin.

Illegal dumping

Every wear in European wiaters
around 3,000 illegal dumping incidents
are detected, but these are just.the tip
of the icebergt is believed that the
frue number could be up to 30 mes
higher,but the majponity fake place un-
noticed and are never penalisad

Every year,maritime traffic in Europe
generates more than 20.million tennes
of oil residue,oily waters and other pol-
lutants.Despite the fact that there are
international laws prohibiting or regu-
lating dumping at seaand there 15 a
requirement for having treatment sys-
tems available in portsthe truth is that
only a small percentage of this waste 1s
treated properly and the rest is dumped
directly into the oceans.

A large oil tanker can gencrale some
B} tonmes of crude residue per cargo.
And Eorope needs almaost 600 freight-
€15 & year to supply is demand for mlas
0% ofits crude oil imports take place by
sea Bul other merchant ships fishing ves-
sels and recreational boats also penerate
waste from used oils, fuel residue ete.

N

Extremely harmifal compounds

These routing dumping incidents arc
chronically polluting the sea with a
1xic burden

The levels of hydrocarbons foand
in sep waler, in sediments on the sea
beds and in living ofganisms (ranging
from seaweed through o whales, via
molluscs crustaceans and fishy are of
great comcern, particularly in the case
of polyeyelic aromatic hydrocarbons
(PAHS), & group of compounds present
in almest all hydrocarbons which are
extremely toxictoliving beings some of
which can be carcinogenicleratogenic
and mutagenie,

Almost all the European Union scas
are regarded o5 Mspecial aréas by the
United Nations [Infternational Con-
vention for the Prevention of Marine
Pollution{ MAR POL).

Only the arca between Finisterre in
Brittany and the Sirait of Gibraltar
falls outside this category.Bui this has
not prevented European waters from
being affected every year by allegal
dumping.A particularly worrying case
is the Mediterraneanwhich 15 regard-
ed as the sea that receives the highest
levels of hydrocarbon pollution in the
world where more than 50% of the ille-
gal dumping incidents that takes place
cach year are detecied,

The Strait of Gibraliar is crossed by
more than 18,000 vessels carmying haz-
ardous cargos each year and lies on one
of the main shipping routes for crude
oil and its derivatives, from the Persian
Gulf across the Mediterranean towards
Evurope and MNorth Americsamongst
other destinations.

Effects an maring life
All marine species are affected by
hydrocarbon pollution o a greater or

lesser degree. Some of them, such as
seabirds, sen mriles and celaceans,
appear on the coasts impregnated in
oaltar balls or other residue,

Around 5084 of the seabirds that are
found dead on European coasts have
suffered from hydrocarbon contami-
natwn. And i P05 of these cases when
the compounds were analysed o was
corroborated that they consisted of
heavy fuel mixed with lubricanis:the
typical waste from ships bilges.Cn the
other side of the Atlantic,in Canada,it
i5 estimated that every year one oiled
seabard 15 found for each 1.3 kilome-
tres of coastline;a fairy similar figure
i Europe.

In the case of sea turthes, some very
wirrying conclusions  have  begn
drawn. Between 20% and 5% of the
sea turtles found dead were in some
way related to contamination from ol
and its derivatives.And in the case of
cetaceans, it is not unusual to find ani-
mals stained in oil or even with tar balls
trapped in their respiraiory tracts,

A Very "Difensive’ Fleet

Given its illegal nature the true scope
of domping from vessels isunknown as
15 the total nomber of infractions com-
mitted by the world merchant flest.

Bearing in mind that in the case of
the EUJ fleet, regarded as amongst
the ‘cleanest’in the world, it has been
proven that 40% of its vessels have
either violated or shown deficiencies
in complying with the MARPOL con-
vention over the last few vears we can
get an idea of the high level of infrac-
tions. These figures give us a picture
of what the situation could well be
in other, less regulated, fleets, which
habitually occupy the top places in
the“ranking"of offenders.
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RFID tachnology

for downhole well

applications Karen raley

uring the drilling and

completion of oil and gas

wells, it is mecessary to

pctuate a very wide van-
ety of downhele tools and equipment.
Methodology has generally been direct
hydraulic pressure (sometimes with
ball drops), hydraulic pulses, pipe ro-
tation andfor reciprocation, wireline
intervention and very limited attempts
b use more advanced systems,such as
acoustic telemetry. Marathon Cil Come-
pany recognised the significant benefits
of adapting key elements of radio fre-
quency  identification] RFIDY and las
been championing its wse for downhole
applications. RFID has become com-
monplace in many areas, such as pack-
age and asset tracking, identifying cars
on toll roads and even keeping track of
pets and livestock. In the odl and gas
secton, field 1eaz have proven success-
ful and more widespread use s becom-
ing a reality a5 lwo SErvice companics,
very much focused on this technology.
assist Marsthen in RFID development.
Use of RFID in surface oilfield applica-
tions 1s not new. Companies in the past
utilised RFID 1ags with mixed resulis
for asset tracking as well as work his-
tory on drill pipe.

These surface applications of RFID
appear to be gaining momentum with
cfforts to now track premium tobular
inventory, packers, completion hard-

srsciomiers DITOTONE @

ware and other expensive equipment.
Better methads to permanently attach
the tags are partially responsible for
growth in the industry, What i new,and
the subject of this article, is using the
technology for the dewnhole well op-
erations environment. i
To actuate wellbore equipment the
downhole tool is configured with a
readerand it actuates when the m’.l'l'llﬂ
chip or unique identification code is
noted. The RFID tags can be pumped
past the reader, flowed past the reader
or otherwise conveyed past the reader
when attached to other ool strings.
The RFID tag can be programmed 1o
not only“rell'the downhole tool o fully
actuzie, but in many mstances i My
be desirable for downhole tools 1o only
partially actuste. Usually, the opertor
may desire to partially sctuzie dinin-
hole ool during the drilling phose,
while most completion openations usis:
ally desire the 1ools 1o fully actuate.
Some specific applications for eomple-
tion operations are described below:

FLanal Isolation Toals

Zonal isolation valves generally ans
used to prevent fuid boss 1o 3 gravel
packed rone,ns o harrier 1o get packers, g

and to prevent flow from the well when £

changing fluid systems over to lighter
weight completion brines These zonal
isolation valves are rypically cyeled
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RFID has become
commaonplace in many
areas.such as package and
asset trackingidentifyving
cars on toll roads and even
keeping track of pets and
livestock

closed when the work string 15 pulled
frown below the tool, and a shiflting tool
sciuates the deviceLater in the well
completion, a series of hydraulic pres-
sure cyveles re-opens the valve, RFID al-
lows new approaches to be employed.

The appropriate RFID tag is passed by
the valve to cnther open or close it.This
adds tremendous fexibility to the oper-
ations and reduces the fear of the valve
aockdentally being opened with pres-
sure cyvches.Ii is also possible w place
the reader at a remote distance from
the valve iself, increasing the level aff
confidence with which the tools can be
actuated, even if debris exists on lop of
the barrier,

Wellbore Clean-up Tools

The key to many well completions s
actually having a clean flukd sy=tem and
all of the drilling mud and other solids
removed from the well. One of the first
tools developed by the Morth Sea serv-
ke companies working with Marathon
(Petrowel]l and [lltec) was 2 downhole
circubating sub, utilized for well clean-
up. A downhole circulating sub i= run as
part of the drill siring and activated by
passing small pre-programmed RFID
tags through the RFID circulation sub,
The signal received by the reader in the
circulation tool opens or closes the sub
depending on the coding of the RFID
tag. The RFID tags can be easily pro-
grammed on locatiwn. From a comple-
tipn stondpoant bemng able to not only
circulate the liner chean but fo also have
higher circulation rates above the liner
top mcreases the chances of success-

fully getting the hole clean As other
operators have become aware of these
tools and their capabilities. the desire to
perform other opcrations whech could
not otherwise be considered are being
discussed The circulaning 10005 can be
designed to partially actuate, thereby
allowing what would broadly be de-
scribed as variable flow ratcs As one
example, the feature of the downhole
wellhore clean-up ool or circulating
sub may take 100 ‘strokes’ 10 fully ac-
teate. KFID tags can be pumped past
the wol, which contain electronic com-
mands telling the el to only actume
Sirstrokes”. In this manner, flow rate bo
one or more downhobe devices can be
adjusted a5 many times a3 desired,

Mot onky can tools be opened, closed
or retracted, but atwill allow fnite con-
trel of desired assembly changes,

Marathon & currently. contemplating
using this ool for a completely: differ-
ent reason. When drilling kong horizon-
tal wells onshore US 10 underbalanced
conditions, i % desred 1o spo1 heavy
weight kil fuid prior to iripping. Thiz
well clean-up 100l can be used 10 2pot
fluids, and then be re-closed. This ap-
proach has a kot of ment versus having

e OFFSHORE..............
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‘:‘ﬁrm close cementing stage collars
and eliminae the need e subsequent-
1vhrﬂnmm=ﬂa=m1h:.umm

g the interior of the casing need

il tist. Tn many aspects the RFID portion

ﬁtgu_rql,li:up:“hrmd:uﬂbm
up tools already deveboped which
.Mﬂmlhmmngm
uhs-mqﬂl:mimtnumwtmdaﬂu
s are bringing forward as they
aware of the RFID technology.

F‘tr[drlﬂnp. Cperations

Four years ago.Marathon fired 2
dﬂfﬁhﬂﬂanumll perforating gun us-
ing | RFID technology in its Excape®

| Completion Process on an §,000-foot
- | devisted gas well near Kenai Alaska.

This is believed 1o be the first overall
muuaml use of the technology in
the oil industry.This RFID application
was not progressed 1o any great extent
af the time.due to the conventional hy-
draulic control line firing methodol-
ogy working well and being economi-
:a.u;rmutmbl.e As other RFID ap-
plications and development companics
make additional resources and lech-
nical input available, this perforating
IFH!-‘#NH is again being re-visited. I
that RFID may be a preferred
firing system in wells where the use of
control lines is nod an option the opera-
tor wants 1o consider.

!E‘u_tur:- REID Actuated Applications
A great mmnber of opportunitics ex-
ist and are being progressed to ubi-
IH;EFIII in the wells with downhole
readers and the RFID chips subse-

quently run or pumped past the 1ool
RFID chips small enough to survive
-h:mlwmpnd through a drilling motor
“are feasible This will allow tools below
Ih:mmrhh:ﬂﬂlyupnmally actu-

“ated.Both drilling angle and direction

can be changed. A key area of interest

the | is in air-and-foam drilling applications,

where conventional fluid pulse or pres-
sure activated systems are ineflective.

RFID systems will still operate effec-
tively in this environment.

Drilling disconnects, expandable and
contracting stabilisers. expanding and
contracting under-reamers and similar
tools where either full or pantial actua-
tion would be desirable are already un-
der development.

There are many more applications such
as coiled tubing 1oods, indexing fishing
tools, changing fishing grapple sizes, re-
tracting casing scrapers near nipple pro-
files, actuating hydrostatic bailers and a
heost of other ideas.

Although Marathon holds a signifi-
cant, worldwide RFID intellectual prop-
erty portfolio and has licensed aspects
of patents and know-how included in
this portfolio to others, the company’s
primary driver is ensuring that this
technobogy i available (o induastry.

The company chose to become in-
volved because of the potential for this
technology 10 improve well operations
by reducing costs and rig time for not
only themselves but for other ol and gos
operators as a whole. Their Technology
Services organisation estimated that a
major oil and gas operator could realiss
at least UISS17,000,000 annual savings.as
well as improved operational safety ben-
efits, with even limited acceptance and
use. Many of the RFID toods can displace
existing infrastructure and Marathon did
not want to see the technology shelved or
to otherwise be slow coming to market.

Marathon joined with prior investors
in a company called In Depth Systems
Inc. toprogress RFID for the downhode
well environment. This stirred interest
and sdditional research and develop-
ment Two North Sea service companies
are now licensed 1o apply additional en-
gineering expertise for the applications
described in this article.

Petrowell, primarily a well comple-
tions company, is devcloping RFID
uses in the completion arena. HITec is O
a new company with significant fund-
ing, and its sole business is develop-
ing RFID applications for drilling and E
coiled tubing operations.
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n the oil industry, traditional

protection systems as defined

in American Petroleum Insti-

tute (API}4C are more and
maore often replaced by high integrity
protection systems (HIPS).

In particalar, this encompasses the
well-known high integrity pressure
protection systems (HIPPS) used 0
protect specifically against overpres-

sure.As safety instrumented systems |

(315t ey have to be analysed theough
the formal processes described in the
International Electrotechnical Com-
mussion ([EC) 61508 and [EC 61511
Standards in order to assess which
Safety Integrity Levels (SIL) they are
able to claim,

What 15 really important when deal-
ing with safety systems iz that the
probability of accident is sufficiently
low 1o be acceptable according to the
magnitude of the conseguences This
can be done in a lot of different ways:

applying rubes kmow-how of standards
that may be deterministe, probabalistic
sualitative or quantitalive, using reli-
ability analysis and reliability methods
andl toods, collecting statistics, et

i
Y e e i,
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Among them we find SIL calcula- ; who sims to use the above standards

tions as per [EC 61508 and [EC 61511, {

Then we have to keep in mind that
calculating a SIL is not an end in 8-
self It is only a tool among many oth-
ers 1o help engineers to master safety
through the whole life cyele of the
safely systems,

This proves 1o be wvery efficiemt
from organisational point of view
but, unfortunately, some problems
arise when probabilistic calculations
are performed by analysts thinking
that it is & very easy job only consist-
ing to apply some magical formulag
(found in IEC 6150%-Part 6) or to build
a kind of ‘Lego’from certified S1Led
elements bought from the shelf. Be-
wond the fact that sound mathematical
heorems [(Bellman or Godel) demon-
strate that doing it that way gives no
guarantee of good results, this is the
complete negation of the spirt devel-
oped in the reliability ficld over the
last 50 years that 1% based on a sound
knowledge of the probabilistic con-
cepls and in-depth analysis of systems
under study.

Therefore,a skilled reliability analyst

KO OFFSHORE ...

in & clever and compatible tira'_p,- with
the traditional analvsis hag (o solve
several difficulties:this is simple for
the relationship between [EC stand-
ards probability concepls and those
recaognised in the reliability field ar for
the failure taxonomy and definitions
which may need improvementsit is
moee difficult for handling complex
tests and maintenance procedures en-
countered in oil industryit is almost
impossible for some concepts like
the'Safe Failure Fraction{SFF)which
i2 not really relevant in our Geld where
spurious failures have 1o be thorough-
Iy considered and avaided

SIL versus Traditional Concepts

The size of this article being lim-
ited, we will only give some indica-
tions about our way (o manage SIL
calculations in an efficient way for odl
production installations,

This iz actually an avernge fie-
quency of failure. When the number of
failures over [0, Tlis small compared
with 1, PFH may be assimilated to
FI{TWT. When this is not the case,T/
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| MTTF shall be used instead; Inithese

formulae FI(TY is the unreliability of
this layer over[0,TJand MTTF its clas-
sical Mean Time To Fail.

Then,in the geperal cases, FFH can-
not be assimilated to a failure rate.
Anyway this gives the demand fre-
quency on the second layer, which
runs in low demand mode (if the first
layer 15 efficient), Iis Probability of
Failure on Demand (PFD) as per the
standards is in fact it3 the average un-
availability P2, Then FI{T}. P2 is the
probability that both protection layers
fail during a given period T. If there
is mo more protection layver this is the
probability of accident. If a third pro-
tection layer is installed this will be
is the demand frequency on this layer.
Mote that the Risk Reduction Factor
(RRF) 15 infinite when working in

| continuous mode,

The standard split, the demand
maode between low and high accond-
ing to the demand frequency (lower
or greater than 1/year) From proba-
bilistic calculation point of view we
prefer to consider the relationship be-
toeen test and demand frequencies to
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do that: when the west frequency is big
compared with the demand frequency,
PFD may be used, on the contrary it is
bketter to use the unreliahility, which
provides a conservative estimation.
From a failure mode point of view
the main problem encountercd is that
the genuine on demand failures are
forgotten by the standards. They are
likely to occur when the sysiem expe-
riences sudden changes of states.
Therefore, they shall be faken under
consideration when calculating the

| make it safe,

PFD, which comprises both hidden
failure (oeeurring within test inter-
vals) and genuine on-demand failures
(due to tests or demands themselves).
Another commonly encountered
problem is that a superficial reading
of the standard leads one to think that
every revealed failure becomes auto-
matically safe
This, of course,is nod tree. It remains
unsafe as long as something is done to
Thiz also has to be con-
sidered in the caleulations.
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phases, South Pars

Pars O & Gas COMPANY is developing the South Pars Gas Field Phases 9 &
10 Progect for National Iranian O0il Company (NIOC) in lran. This Project inchades
Offshore Facilities ('Wells, Platform and Sub sea Pipelines) and Onghone Facilities
for the processing of the Reservoir Fluid.

South Pars Gas Field located in the Persian Gulf 100 km ofF Iranian South coast
will be developed to produce 2,000 MMscfd Reservoir Fluid from two develop-
ment Phases, 1,000 Mbdscfd cach, and 1o transport the uids 1o the mainlasd foe
further treatment.  These two Contracts referred to as Phases 9 & 10 will be in-
tegrated into the overall development plan of South Pars Gas Field which is the
largest in the world and Iranian Portion of it i estimated to have 300 TCF {Trillon
Cubic Fest) Gas Resarve.

EPC Contract which includes Engineering, Procurement & Supply, Construc-
tion, Commissioning, Start-up and Performance Test, has been made on the 15th
day of September, 2002 by and between National lronian Ol Company (N 10C) and
Consortium consisting of G5 Engineering & Construction Corp., Oil Indusiries
Engineering & Construction {OIEC) and Iranian Offshore Engineering & Con-
struction (IOEC). Company
G5 is the Consortium Leader and G5 and OIEC are pointly responsible for the

he Project. IDEC 15 solely responsible for the Offshore Portion
sting of Offshore Platforms and Undersea Fipeline.
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Part - I; (Hshore Platforms

Omne Unmanned Wellhead Plaform for each phase of the Project, equipped with
their minimum production facilities. Two (2) Relief Platforms, two (2) Intermedi-
ate Support Platforms and four (4) Bridges for both Phases.

Part - [1: Sub sea Pipelines

Twao (2) 12 Pipelines {sach with 4" Piggy-back Line) of 1,000 MMscfd capac-
ity cach will be laid to transport the raw Offshore production from each Wellhead
Platform to the Onshore Gas Treatment Plant in Assalieh,

Part - I1I: Onshore Facilities

The Facilities shall be developed on the basis of supplying treated Lean gas to
the domestic Gas Network and Ethane Gas 1o the nearby Petrochemical Complex at
the required specifications while maximizing liquid recovery as C3 & C4 LPG and
stabilized Hydrocarbon Condensate for export.

The Lean Gas produced will be discharged to IGAT-4 with a minimum arrival
pressure of 73 bars,

The produced Condensate will be stored in Storage Facilities and periodically
purmped 1o tie-in point bocated upstream of the Condensate Metering Facilities
within Phase = 1 Developrment and transferred to the SBM through the existing
Condensate Export Pipeline.

The Treated C3 & Cd4 LPG will be stored separately in the Refrigerated Atmos-
pheric Double Wall Storage Tanks and periodically pumped 1o the LPG Loading
Manifold of Phases - 6, T & 8,

I.I GAS TREATMENT CAPACITY
2 Crverall Plant: 2,000 MMscil of Wellhead Fluid (Dry Basis)
0 Per Phase: 1,000 MMscfd of Wellbead Fluid {Dry Basis)

© Per Gas Train :5300 MMscfd of Wellhead Fluid {Dry Basis)
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1.2 PRODUCTION CAPACITY

Froduct Capsity Remaris
Sales Gas 1,505 TanHr
Stablred Condensate 518 M'Hr
Gasgeous Ethane 107 Tor/Hr
Liquefied Propane 82 Ton/Hr
Liquefied Butane 52 TonHr
Sulphisr 664 TonyDery | Plant Capadity
PART 1
EMGINEERING

Basic & Details
o Complete of SPDI0 & SPDI (Jackets & Decks) Basic & Detail Engineering.

FROCUREMENT
O Complete of SPDI0 & SPDII (Jackets & Decks) procurement.

FABRICATION

Structure

O Complete of SPDI0 & SPDI Jackets Fabrication,

O Complete of SPD10 & SPDII Decks Strectural Fabrication,
O Complete of FSPI0 & FSP1] Tripods Fabrication.

O Complete of BSPI0 & BSP11 Decks Fabrication,
O Complete of Bridges & Flares Fabrication,
O Complete of Pile Fabrication.

Equipment
C SPDI0 Deck : Fixing & Alignment Equipmen
O 5PD]] Deck: Alignment of Equipment

Piping
O 5PDI0 Deck: Continue of NDT & Installation Pipe Spools & Hydro Test
0 5PD1] Deck: Contimue of WDT & Installation

Pipe Spools & Hydro Test

Electrical & Instrument

O SPRIO Deck: Painting & Instrument Supports
& Equipments & Installation Tray & Cable Pulling &
Glading & Megger Test

O SPD1] Deck: Painting & Instrument Supports
& Equipments & Installation Tray & Cable Pulling &
Glading & Megger Test




Installation
© Complete of SPD10 & SPDI Jackets Installation.
© Complete of FSPI0 Tripod Installation.

o Complete of BSPI0 Deck Installation

o Complete of BSPI1 Load out & Transportation

© Complete of Bridge & Flare /108 & Load out & Transportatzon

© Loading of reaming Ancillaries are in going .

PART 11
Engincering
© Complete of Bagic & Detailed Engineering Doc.& DWG

Procurement
2 Complete of 327 & 4" Pipe & appurtenances procurenent,

Pipe Coating
o Complete of 32" Pipe Coating

Site Work

© Complete of beach Pulling phase 9 by AB 1200

0 Complete of Shore Pulling phase 10 by AB 1200

0 Continue of on shore pipe laying phase 9.8 10 is on going
© Continue of on shore pipe laying phase 6, 7 & 8 is on going

MAIN SUB-CONTRACTS
© OFFSHORE PART (PART - 1 & I1)

| CompanyMeme | = ScopeofWork |

Dsir BV, Pre-Engneering Survey
Intec Engineering B.V. | Basic & Detall Englneering for Sub-sea
Pipelne

Basic & Detall Engineering




Sir. Umaru Yar Adua
Honorable president of Nigeria

| would like to express my congratulations on
your decisive victory in the Nigerian general
election. Considering the importance of the
strategic partnership and long standing relations
between Iranian and Nigerian business,
|IOEC finds itself in the service of our common
economical goals, wishing to assist in the
achievement of prosperity for both countries.

Wishing you success and goodness

Masoud Soltanpour
Managing Director
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drilling, transportation

anil storase accilents
dureme the olishore oil

and mas activitices

Stanislav Patin
translation by Elena Cascio

Accidents
during the offshore oil

and gas development
IO OFFSHORE .........

ARTICLE

il and gas accidents
ceidents inevitably accom-
pany offshore  develop-
mend. They are the sources
of eovirenmental pollution
ot all stages of ol and gas production.
The causes, scale, and severity of the
accidents'consequences are extremely
variable.They depend on a concrete
combination of many natural, tech-
nical and technological factors. To a
certain extent, each accidental situa-
twon develops in accordance with iis
UnIque SCenario.
The most typical causes of accidents
include equipment failure personnel
mistakes and extreme natural impacts



{seismic activityice fields, hurricanes
and 50 omj.

Their main hazard is connected with
the spills and blowouts of oil,gas and
numerous other chemical substances
and compounds.

The environmental consequences of
accidental episodes ane especially severe,
sometimes dramatic, when they happen
near the shore, in shallow waters, of in
aneas with slow water circulation.

Drilling accidents

Drilling accidents are usually associ-
ated with unexpected blowows of lig-
uid and gaseous hvdrocarbons from the
well as a result of encountering zones

with abnormally high pressure.

Mo other situations bul tanker oil
spills can compete with drilling acei-
dents in frequency and severity.

Broadly speaking two major catego-
ries of drilling accidents should be dis-
tinguished, One of them covers cata-
strophic situations involving intense
and prolenged hydrocarbon gushing.
These occur when the pressure in the
drilling #one is #0 high that usual tech-
nokegical methods of well muffling do
not help. Lean holes have to be drilled
to stop the bloweuwt, The abnormally
high pressure i most often encoun-
tered during exploratory drilling in
new fields. The probability of such ex-
treme situations 15 relatively low, Some
oil experts estimate it at | incident for
10,000 wells [Sakhalin-1, 1994], The
need to drill lean holes emerges, on
average, in 3% of accidental episodes.

The other group of accidental situa-
tions includes regular,routine episodes
of hydrocarbon spills and blowouts
during drilling operations. Thess
accidents cam he controlled rather
effectively(in several hours or days)by
shutting in the well with the help of the
blowoul preventers and by changing
the dengity of the drilling fluid. Acci-
dents of this kind are not so impressive
us rare catastrophic blowouts. Usually,
they do not attract any special atten-
tion. At the same time, their ecological
hazard and associated environmental
risk can be rather considerable, pri-
marily dues to their regularity leading.
ultimately, 1o chronic impacts on the
maring environment.

Transportation and storage accidents
Tanker transportation. Oil extracied
on the continental shelf accounts for a
considerable part (probably at least
50%%)0f annual volumes of oil trans-
ported by tankers (the latter constitute
over | bilhon tons), On some fields, the
shuttle tankers are the main way of de-
livering hydrocarbons to the onshore
terminals.

The main couses of 1anker accidents
that lead 1o large oil spills include run-

imdmeagdora Tdl & Giaa
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1978 in the Shetland Basin, The tnk-

er Esso Bernica was holed during the
maooring and 1,100 toas of heavy oil
finel spalbed into the coastal zone caus-
ing serions damage to nature and the
Iocal population,

O af the most dramatic situations
developed in 1959 in the shallow wa-
ters of Prince William Sound near the
Alaskan southern shore.The oil tanker
Exxon Waldez ran aground and spilled
over 40,000 tons of crude oil.

As the oil spread along the coastline,it
covened sea animals, birds plants. It turned
hundreds of mibes of this arca (unkpue for
s cleanness andd biological resources)
into an area of ecological disaster.

This relatively recent episode in the
history of the offshore oil and gas in-
dustry causes an alarming association
in the mind of a Russian reader.The
Exxon Valdez catastrophe happened
approximately ot the same latitudes
where the grand projects of the oil and
gis developments on the Russian Arc-
tic shelf have already been started (the
shelves of the Barents and Kara Seas in
viginity of the White Sea).The associa-

hion gets even stronger if we take into
account that considerable amounts of
hydrocarbons extracted here are going
to b transporied by the tanker flect. This
will include tanker shuttles{including
the ice types), large tankers with dead
weight up fo 120,004 tons,ond super-
tankers_ Each of these vessels 15 going
to make hundreds of trips a yearThis
regular trapsportation activity 15 going
io take place with the rest of the traffic
in the arca of the oil ficld developments
and in addition to the general intense
shipping and fishing in this Arnctic ba-
sin.All of these factors considerably
increase the probability of accidental
situations occurring in the regionWe
must remember the high productivity
and high wvuolnerability of the Arctic
marine ecosystems. This region con-
fzins wnique natural resources that are
comparable to the rich resources of the
Alaskan shelf.

This primary background informa-
tion and general statistics about large
tanker accidents (about 2% a year) al-
kow ws o conclude without any caleu-
lations and modeling, that the risk of

K& OFFSHORE...........

transpertation accidents occurming on
the Arctic shelves is going to be high.
The consequences of these accidents
¢an be catastrophic. Moreover, the en-
virgnmental damage of possible accs-
dents can excecd everything that has
hoppened before in such cases, includ-
ing the accidents on the Alaskan shelf,

Very dangerous situations can emerge
in case of a gas tanker accident.Gas
carrers are going o be used together
with oil tankers in the Barenis Sca as
well as on the eastern shelf of Sakha-
lin 1o transport liquefied nafural gas,
Gas lanker accidents, alihough less
probable than the accidenis with odl
tankers, can cause so-called flamecbess
explogions.,

It happens due to the rapid evapora-
tion of the I:inJEﬁL'Il Bk of the 28 Sar-
face and formation of pieces of ice and
gas clouds followed by combustion
and explosions.

Such explosions can destrov every-
thing alive in areas of up to 400 km2.

Al last, the tragic apotheosis of pos-
sible oulcomes & an accrdent imvolv-
ing & tanker that is transporting meth-
anol-a rather loxic substance thm is
completely soluble in water. In case
of an accident of such a vessel with a
freight-carrying capacity of 35,000
1ons, for example in the coastal zone
of the Western Murman, the area of
lethal impact 10 marine organisms
will be from dorens and hundreds
1o thousands of square kilometers.In
factit could cover the whole fisheries
regions| Borisov et al. 1994,

Storage. Underwater reservoirs for
storing liquid hydrocarbons {oidl, oil-
watermixtures, and gas condensatejare
a necessary element of many oil and
ias developments, They are often used
when tankers instead of pipelines are
the main means of hydrocarbon trans-
portation. Underwater storage tanks
with capacitics of up to 50,000 m3 ei-
ther are built near the platform founda-
tons or are anchored in the semisob-
meTged position in the arca of develop-
menis and near the onshore terminals,

Sometimes, the anchored tankers



are used for this purpose as well. OF
course, a risk cxists of damaging the
underwater siorage tanks and releasing
their content, especially during tanker
loading operations and under severe
weather conditions. However,no sum-
marizing quantiiative assessments and
stutistics of such events are available,
After the spill of 1,200 tons of crude
oil in 1988 from an underwater stor-
age lank during & stofm in the North
Ef:..s::lm: countries introdoced resine-
EROms  On ||m.|::|.|||||.].l: such structures
near the shore[Cairng, 1992 The most
dangerous are the accidents involving
underwater storage tanks that contain
foxic agents, for example methanol
Such accidents are possible in the arca
of Shiokmanovskoe field developments
in the Barents Sea where over 3000
tons of methanol products are planned
1o b stored underwalter,

Pipelines. Complex and extensive
systems of underwater pipelines have a
il length of thousands of kilemeters,

They carry oil, gas, condensate and
their mixtures. These pipelines are
arpong the main factors of environmen-
tal risk during offshore oil develop-
ments, along with tanker transporta-
tion and drilling operations. The causes
of pipeline damage can differ greatly.

They range from material defects and
pipe corrosion to ground erosion, tec-
tonk: movements on the bottom, and
encountering ship anchors and boftom
trawls. Statistical data show that the
average probabality of accrdents oocur-
ring on the underwater main pipelines
of Morth America and Western Europs
are respectively, 2.3x10-4 and 6.4x10-
4 The main causes of these accudents
are material and welding defects [Sa-
khalin-1,19494].

Depending on the cause and nature
of the damage (cracks, ruptures and
otlers), a pipeline can become sither o
source of small and long-term leakage
or an abrupt [ even explosive) blowout
of hydrocarbons near the bottom.The
dissolution, dilution, and iransferring
of the liguid and gasecous products in
the marine environment can be pocom-

panicd in some cases by ice and gas
hydrates formationThe intensity and

scale of toxic impacts oo the maring

biota in the accudent zone can beof

coursevery different, depending on a

combination of many factors

Modern technology of pipeline con-
struction and exploitation under dif-
feremt natwral conditionsincluding
the extreme onesachieved indispul-
able successes However, pipeline oil
and gas transportation does not elimi-
pate the possibility of serious acci-
dents and conseguences,

It is important to take into considera-
tion that in a wumber of casesthe ac-
cidental oil and gas spills and blowaouts
on the onland main pipelines can pdee
danger 1o the coastal marine ccosys-
tems This can happen when onland
pipeline accidents 1ake place near higs
rivers or in locations of their crossing.
Any pollution of river waters evenli-

ally affects the sea zone near the river

mouth. Such a sttuation happened at the
end of 1994 in the Usinsk area, Russia
An onland pipeline rupture led to the

spill of more than 100,000 tons of ol -.-
with the danger of heavy pollution of =

the basin of Pechora RiverThe poten-
tial hazard of such situations can'be =
even higher during oil and gas devel-

opment on Sakhalin.The main pipe=s
lines are supposed to be laid along the

entire castern coast of the island right™
geross the main spawning rivers where

reproduction of the unique populations

of Sakhalin salmon takes place.
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Inmtroduction to Regulatory Profiles
he'Offshore il and Gas
Environment Forum'is one
of a number of activities ini-
tiated by the Linted MNatons

Environment Programme{LINEP) the
Lnited MNations Commissson on Trade
and Development (LUIMCTAD) and the
petroleum industry to help facilitate
informaticn exchange. The *Environ-
memal Regulatory Frameworks for
Offshore Oil and Gas Industry'is one
component that has worldwide appli-
cation, The information is presented as
a series of national profiles and dem-
onstrates the variety of mechanisms-
regulatory.co-regulatory and  volun-
tary, in place between industry and
Eovernments,

How the profiles were developed
The profiles were compiled via con-
tacts from UMNEP the Exploration

Environmental
reguiatories for offshore
oil and gas industry

Mekl Guaningham

Professor of Environmental Law Canberra Unbversity

and Production Forum (E&P Forum),
World Wide Web, literature searches
and o survey questionnairg. The sur-
vey was forwarded to government
bodies responsible for environment
and industry issues and non-govern-
ment bisdies including industry asso-
ciatbons and oil companies. The draft
profiles were checked by country
regulators and industry associations
before being uploaded to the Forum
website, Several profiles have been
completed.

IF wour can prowvide further informa-
thom on ether countries or wish Lo up-
date information on those countrics
already on the Forum,please contact
UNEP with the information.

A number of the countries profiled
border the north Atlantic region.vis
no coincidence that a region subject
o serious environmental pressure
has also attempted to find innovative
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and cost effective forms of operation
and regulation.

Overview

As the petroleum indusiry has ex-
panded exploration and preduction in
all continents, so too has attention on
the impact of its sctivities There has
also been 8 growing recognition that
industry must operate within the scope
of social,cultural economic and physi-
cal factors at the local level while re-
matning in the global context of Agen-
da 2l.Industry has recognized that
future access o petroleum resources
depends on finding methods of exploit-
ing resources in an environmentally
sustainable manner and in coopera-
nion, rather than in conflictwith regu-
latory bodies.

The necd to minimize environmental
impact has been one of the most sig-
nificant changes occurring in the up-
stream petroleum industry during the
1980% and environmental regulation
of the petrolenm industry is therefore a
relatively recent phenomenon,

The profiles show that government
and indusiry are atlempling o cxplore
innovative strafegies that go beyond the
iradsional adversary approaches 1o cn-
vironmental management. . The concepl
of sustainable development also calls for
a different approach,to extend the debate
about environment and  development




from that of simply reducing pollution
{rom operaions.

Strategies must provide susiainable
multiple vse solutions to solve many
of the conflicts surrounding conser-
vation and resource use in the marine
environment.

T:,. pes o qulln!ur}' .'I.pilrl.l:lthﬂ-

A recent International Expert Meet-
ing {Neordwijk, Netherlands, Novem-
ber 1997) on ‘environmental practices
in offshore oil and gas activities’, noted
that there are primarily two approaches
to regulating the environmental per-
formance of industry-the *prescrip-
tive’ approach and the"performance
based' approach.

The preseriptive or “command and
control npproach 15 based on specific
requirements made by povernment,
to be met by operators. Technical pre-
scriplions make it clear what is required
amd give the regulations legal certainty.

This makes it relatively casy for
government (o defermine, via an in-
spection procedure whether an op-
erator is meeting the requiremenis.
Performance based approaches place
a greater emphasis on setting an ob-
jective or goal to be reached by in-
dustry. An example is a legally bind-
ing environment plan or covenant
that is subject to reporting and audir-
ing requirements.

oncurrent with the shifi in regula-
tory focus has been a greater accept-
ance by industry of the principle of
voluntary measures. IF voluntary ac-
tion 15 effective, there is less need for
regulations. These measures can in-
clude codes of practice, agreed action
plans or negotiated targels and limits,
Self regulation, an example of a per-
formance based approach,is an agree-
ment made between the operator and
government with specified environ-
mental standards.It is the responsibil-
ity of operators to define strategies on
how they will achieve these standards
and provide evidence to assure they
are complying with the agreement.

Conclusions of the Joint Chair [rom
Moordwijk

The Imernational Expert Meeting
in Noordwijk, made some important
recommendations concerning regula-
tory frameworks. It agreed that these
should in part enable industry (o as-
sume its responsibility o achieve en-
vironmental performance.

Furthermore, environmental best
practice puidelines shoukd be devel-
oped through mformation exchange
and open discussion between industry,
government and other interested stake-
holders.” Companies should have and
behave according toan integrated vi-
sion on production, safety, healih and

environment, regardless of where in
the world they are active,”

What the profiles show

The regulatory frameworks now in
place include a variety of traditional
and new instruments (o influence en-
vironmental performance. For the
countries profiled, there is still a defi-
nite reliance by government on pre-
scriptive legislation as the primary
means of regulating the industry. This
is demonstrated by the number of Acts
and regulations sech as permits and
dizcharge standards, required by oper-
ators for offshore exploration and pro-
duction sctivites W hile the*Command
and Controlapproach is still widely
used by governments, this is gradually
being complemented by performance
based approaches. This is demonstrated
by examples of goal setting. negotiated
agTeements and economic measures o
achicve better results o1 a lower cost
than'command and contred by itself,

Historically indusiries responss o
command and contrel® was limited to
simply achicving compliance. The shift
towards performance based measures
has provided industry with the oppor-
tunity to find other ways of meeting the
goals or targets set by govermment.

This has included the increased use
of voluntary measures by industry-the
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s called CO-regulatony approaches,

The profiles show several proactive
relationships with regulators to solve
common problems, develop wolan-
tary guidelines and codes to educote
members encourage  and  fumd  re-
search programmes to omprove daiky
operations and incorporate perform-
ance measures inko their reporting ap-
proaches. Several industry assocrations
arc pow attempting to expand beyond
their traditional role of lobbying on
behalf of their members. by developing
their members'capacity to implerment
cnvironmental profeciion measures.

The mechanisms established for
more effective dialogue betwesn gov-
ernment and industry show a greater
emphasis  on  iransparency.problem
solving and being inclusive of various
stakeholder  interestsThe  following
are examples of how information ex-
change and consultsive mechanisms
are being used (o support the non- reg-
ulatory sysiems.

Consulintive farums,

MILIOSOK is the alliance between
the Morwegian industry and govern-
mend to create an open dialogoe be-
tween the stakeholders on measurcs o
belter meet environmental challenges.

An imporiant outcome has been a pro-
gramme to reduce (odal produced water
discharges. Negpointed Agreement be-
tween Environment Depariment and
Industry Association.

A feature in the Australian profile is
the strengthening relationship between
ithe national environment agency and the
leading industry associnion. Under an
industry-government - agreement there
has been a commitment 1o establish a
joint work plan. Reviewed annually this
plan will identify opportunities for co-
OpEralive programmes.

It will also find selutions fo the ques-
ticm of competing resource anberesls
and sustainable multiple use.

The Atlantic Frontier Environmental
Metwork (AFEN)is a coordinated and
strategic approach to environmental
management by 21 oil opermors-in the
UK Atlantic margin. The companies
work with government and regulatory
authorities, academic research comma-
nity and interested partics. The AFEN
leads a range of regional activities and
studies 10 understand the environment
better. They belicve that a joint approach
can generate much better data pnd wse
respurces more  efficienly. Industny-
initiated Environmental Codes and
Gividelines Many profiles demonstrate
the use of codes and guidelines to assist
operators understand and implement
their  nvironmental responsabilities.
The Usnited Kingdom Offshore Op-
erators Association has produced good
praclice gubdelines on'Environmental
Management Systems’'Inernal Audi
and Training’Exploration Operations
in Mear-ghore and Sensitive Areas’ond
‘Reducing  Atmospheric  Emissions
from Oil and Gas Facilities”,

The Merits of Various Regulatory
Approaches
The International Expert Meeting in

BE® OFFSHORE..............

Moordwijk discussed the effectivensss
of various repulatory instruments 1o
protecting the marine environment.

It found that in many countries the
offshore industry is developing faster
than the government’s ability to regu-
labe them. The prescriptive approach
requires governmems to maintain &
sirect, regular and costly inspection
service, Prescniptive regulations can
foster a‘compliance mentality within
industry and discourage the develop-
ment of new technologies and creative
practical solutions In contrast, the fo-
cus of co-regulation is on self inspec-
tion to check complinnce,and subse-
quently to report to the regulstorThis
maves the burden of auditing and in-
spection from government 1o imdustry,
By allowing the operator flexibility in
choosing practical measures 1o meet
environmental objectives.a mose cost
efficient approach to ¥mproving in-
dustry environmental performance iz
achieved The success of performance-
hased approaches depends on effective
goal setting, with active communica-
tion and a sophisticated and multidisci-
plinary skills profile of both the opera-
tors and regulating authorities.The in-
treduction of goal-setting approaches
to the regulatory frameworks has not
obviated the use of ambicnt discharge
standards which are still necessary to
prodect environmential quality.,

{_Ipdi_um: for Hegulators 1o Interface
with Environmental
Proceduores

* Performance Standards Instead of
Prescriptive Rules

The International Experi Meeling in
Moardwik discussed the effectiveness
of various regulatory instruments in
prodecting the maring environment. it
found that in many countries the off-
shore industry 15 developing faster than
the povernmient’s ability to regulate
them,and that the tradational approach
to regulation 5 inhibiting the industry's
capacity for innovation and technolog:-
cal changeThis = because regulators
impose & preseriplive approach telling

Nlanngement
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the industry exactly what measures il
miust take and requiring litthe interpre-
tation on the industry’s part.Prescrip-
five regulations can foster a “compli-
ance  mentality within  industry  and
discourage the development of new
rechnodogies and creative practical so-
Jutions There is also a limit o the extent
to which it is possible to add more and
e specific prescriptions without this
resulting in counterproductive regula-
tory overkoad Under this approach gov-
ernments also maintain & srict, regukar
and costly inspection service, which is
regoarce inkensive.

In contrasl, performance standards
spectly the sutcomes 1o be achieved but
not heww 1o achieve them For this rea-
san, they can accommodate to changes
in technodogy and the creation of new
hazards, They also allow firms flexibil-
ity to select the beast costly or least bur-
densome means of achieving compli-
ance. On the other hand becanse they
are somelimes imprecise performance
standards are to that extent more dif-
ficull 1o enforce.

The success of performance-based
approaches depends on effective goal
selting, with active communication
and a sophisticated and muktidiscipli-
mary skills profile of both the opcrators
and regulating authorities.

However, performance standards of-
fer less guidance to enterprises as o
what is required of them,and this can
present problems for smaller compa-
nees and subsidiary parts of the ol and
gas industry such as contractors and
suppliers. For these enterprises, ef-
fective compliance will be facilnated
by the provision of more precise guid-
ance 35 o how o identify and resolve
problems.This could be provided for
through technical data sheets amnd oth-
er advisory material, which could be
issued not only by regulatory agencics,
but alse by independent stamdard set-
ting bodies or by industry iself, It may
also be desimable, 03 under compara-
ble occcupational healh and safety
legislaton o insert & stalutory pro-
vision making clear that compliance
with the advisory materialicode of
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practice will be deemed 1o be compli-

ance with the performance standard.
* Management system standarnds
Both prescriptive and performance

standards have a substantial limita-

tion:they only require enterprises to |

achieve minimum standards and pro-
vide no incentives of encouragement
o go bevond those minima They do
nol eOCOUrage CORLmEouS Improve-
ment or industry best practice. Mor do
they directly encourage enterprises Lo
develop an environmental culture or
to"build in“environmental considera-
tions at every stage of the production
process. They are also demanding on
regukalory resolrces,

A number of countries and regu-
latory regimes are. experimenting
with an alternative approach which
gives  industry greater flexibility
and autonomy over how it achieves
better environmental performance,
but within a framework designed
to"make industry think™ about itz
environmental challenges and 1o es-
tablish systematic selutions. This is
achieved principally by encouraging
or requiring indusiry to adopt cer-
tain processes and an environmental
management system {EMS).

An EMS i a potentially powerful
management tool, which involves the
assessment and contrel of nsks and
the creation of an in-built system of
mainienance and reviewli i capable
e only of assisting an organisation
1o achiewe its environmental goals but
alzo of building in continums improve-
menl and embedding cultural change
o environmental igsues within the or-
ganization, In fufure, the most popular
form of EMS will almost centainly be
ane that complies with the Interna-
thonal Standards Organisation’s (150}
EMS standard, 150 150040 Visit also
the OEF section on EMS.and the In-
ternational  Standard  Orrganisation
(150N and on Eco-Management Audit
Scheme (EMAS).

T opticns are available o policy-
makers who want to make ttguhtmnE
imerface effectively with environ-

ARTICLE



ARTICLE

mental management systems.

First, they can make the use of such
systems mandatory im prescribed
gircumstances.

This approach could invelve an en-
vironmental managemcent system be-
ing deveboped by the rig operator and
submitted to the regulator for scrutiny
and approval. This must not only ex-
ploin strategies bot also demonstrate
the adequacy of hazard contred and en-
vironmental management.The regime
shoubd be accepted and technological-
Iy challenged by the relevant authority.
The other approch is twe track regula-
fory seystem whereby enterprises are
offered & choice between a continus-
tion of existing forms of regulation on
the one hand (track one), and the adop-
tion of a EMS-based appreach on the
other {track two).

Track two would put primary re-
sponsibility on the operater to find the
best means of reducing environmenial
harm buily around an EMS and subject
to government and third party over-
sight it would provide considerable
flexibility and enable enterprises to de-
vise their own beast-cost solutions,and
give them direct incentives 1o go “be-
yond compliance” with minimum legal
standands, Experience in the USA sug-
gests that few enterprises will adopt
track two unbess considerable incen-
Lives are provided o do so,

These might include regulatory flex-
ehility (reducing the likelihood of in-
spections and prosecutions, less pre-
scriplive  répulatory  réquirements,
reductions in penalties if prosecutions
take place) and logo or odher publicity
or public relations benefits to partici-
paling énleTprises.

If an EMS such as 150 14001, is
used as a regulatory toolit will sull
be necessary (o maintain a voriety
of ‘oversight and regulatory fall back
mechanisms fo ensure that the system
actually delivers improved environ-
mental performance to o preseribed
level or beyond (because 150 14001
ecmphasizes processes but ool particuy-
kar environmental outcomes, and does

nof require independent verification).
Regulatory flexibility initiatives must
be based on” [SO Plus"rather than
micrely on conformity with FSO 144001
itself, Foar key components are ned-
essary to the suceessful implementa-
tion of such regulatory flexibility ini-
tiatives. These are:

* That those enlerprises must commit to
outcome-based requirements the achicve-
ment of which can be measured through
specific performance indicators;

= That there should be independent
verification both of the functioning of
their management system and of envi-
renmental performance under it (eg
by a third party environmental audi-
tor or regulator), with the results or a
summary of the results available both
to the regulator and third parties such
as community groups;

= That there should be an ongo-
ing dialogue with local communi-
ties (where such communities exist)
concerning compliance goals and the
means of achieving them, thereby en-
suring the credibility and legitimacy
of the process and third party input
and oversight; and That there should
be an underpinning of government
intervention; acting as a safety nel
which only “kicks-in"when triggered
by the failure of the pther less intru-
sive mechanisms described above.

= Suchan approach is a form of co-reg-
ulation whose goal rather than regulai-
ing preseriptively, i8 1o encourage enter-
prises to establish processes of internal
self-regulation to self-inspect, monitor,
control and continually improve their
environmental performance. Enterpris-
&5 subsequently report 1o the regulatos
on il these issees.,

The result 15 to move the burden of
auditing and inspection from govern-
ment o the industry, The well-docu-
mented failures of pure self-regulation
(which is often ineffective in bringing
laggards up 1o scceptable standardsiare
overcome by building in transparency
and government and third party over-
sight mechanizsms.

If successful, this approach will be a
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miore cost-¢fficient and cost-cifective
way of dealing with environmental
profdems, it will streamling proce-
dures, provide more reliable and verifi-
able reporting, and encourage indusiry
to go ‘beyvond compliance’ with fixed
standards, [t will also substantially
reduce the cost of regulatory enforce-
mentl. However, nol  all-regulatory
flexibility imitiatives using EMS have
been successiiul and careful regulatory
design will be cssential if such an ap-
proach is to achieve better economic
and environmental outcomes than tra-
ditienal regulation. It will alse be im-
portant to dentify best practice mod-
els and to kearn from them,

As regords smaller enerprises, includ-
ing some contractors and suppliers, it i
kess chear that an EMS {even ina simpli-
fied form) s the most appropriate regu-
latory tool, and there may be greater
emphasis on providing them with more
specific guidance by codes of practice
and other mechonisms. There is consid-
crable scope however, for large compa-
nies to partner with and mentor their
smealler contractors and suppliers to in-
clude an evaluation of their comractors
and suppliers in their EMS and in their
procurement critera, and to ingist upon
environmental performance based in-
centive programs and greater oversight
of their activities,

These extended responsibilities coubd
also be required of large companies
under EMS hased regulation.

A forther challenge relates 1o regu-
lation in developing countrieswhere
enforcement by regulators is often
constrained by economic and political
factors, and regulation may lag sub-
stantially behind community expec-
tations.In this comtext, EMS-hased
regulation may be an atiractive option
because by requiring or encouraging
companies 10 undertake a poal-s2i-
ting certified EMS, they can establish
a performance-based regulatory pro-
gram without 4 major commitment of
resources, Even withow pressure Trom
regulators, multi-national corporations
may decide 1o adopt an EMS in order
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to prodect maintain corporate reputa-
tion amd legilimacy, or in response 0o
pressure from public interest and envi-
ronment groups. Industry associations
could also be important in identifying
and disseminating best practice mod-
els, in developing EMS based codes of
practice,and in requiring reports on how
far their members are achieving com-
pliance, Here the best practice model
15 likely to be the chemical industry’s
Responsible Care initutive.

The owverall goal 15 to find the right
mix of regulatory, co-regulatory, in-
centives and voluntary mechanisms
to suit the context of a particular state
and the particular types of enterprise
being regulated. In this quest, EMSs
are destined to play a central role.

The Use of Prescriptive Instruments

A visible feature of the profiles is
the continued reliance by countries on
permits, usually for cach of the explo-
ratpon, production and sbandonment
stages. Some permits include a vari-
ety of mechanisms like Environmental
Management Systems (EMS) and Envi-
ronmental Impact Assessment( E1A)

The use of an EIA process has
formed an integral part of the regula-
tory process. ELA has become widely
acccpted as an important tool to wden-
tify and nddress the environmental
effects of activities.While there ap-
peared to be no standard procedures
for undertaking an E1A the majority
of countries profiled did share key ob-
jectives covering planning, operation
and decommissioning.

The Lise of Economic Instruments

A tax on O02 emissions came indo ef-
fizct in 1991 10 Norway on offshore pro-
duction to encourage a reduction i air
emissions. In o short timethe tax has
improved overall energy usc in the pe-
trolcum sector and greatly reduced the
use of certain practices such as gas flar-
ing. Morway 15 the only country to have
introduced this form of economic n-
strument indo is regulatory framework.
This approach may be difficult for all

countries to apply as it requires a well
developed infrastructure for monitoring
emissions which is not always present
in developing countries for example.

Generally, however,the profiles high-
lighted the use of permits fees fines
and linbility measures as the tradition-
al economic insiruments in place.

The Use Environmental Mapage-
ment Svsiems

The profiles also  demonstrated
the increased use of Environmen-
tal Management Systems (EMS)by
industry.Most of the major oil and
gas companies have started to adopt
detailed EMS and internal environ-
mental operating  guidelines. The
development of integrated health,
safety and environment management
systerns was also noted in Norway
and USA.Such systems can be used
by governments to case the regula-
tory burden essentially by using the
reporting systems already developed
under the EMS and by placing re-
sponsibility for meeting agreed per-
formance on the management system
developed by the operator.

And in developing countries...

In many developing countrics the reg-
ulatory mechanisms in place are mod-
eled on earlier established approaches
in developed countries. Many South
East Asin nations,for  example o
based their environmenial prodec-
tion frameworks on command and
conirol models from the USA or Eu-

ropean countries.Like their OECD
counterpartsthey are now faced with
the practical shortcomings of this ap-
proach This includes the lack of en-
forcement capability and institutional
capacity to effectively admimsier reg-
ulations The need for well-developed
monitoring mechanisms may also be
beyond the financial and technical ca-
pabilities of an often over stretched en-
vironment agency.The concepts behind
performance based regulations, volun-
tary agreements and EMS are not in
commeon use in developing coumrics. [t
is therefore difficult for government 1o
rely on these as regulatory approaches
at the present time,

Combining Approaches

The profiles demonstrate that in sev-
eral coumdries performance based ap-
proaches are now being adopied 1o
complement prescriptive  regulations.
The trend is for industry to take mone
responsibility for its envirenmental ac-
tivitics by the use of CO-regulatory and
performance based measures. Good
communication between government
regulators, operators and industry asso-
ciations is vital to develop a meaningful
approach 1o regulation. It i impostant
abso to ensure that research and studies
continue 1o 3dd information (o the proc-
ess.The International Expert Mesling
conclisded that there is a need for more
information on how voluntary instro-
ments work in practice,and on the dif-
fierences between goal setiing prescrip-
tive appraches and self regulation




THE EVALUATION OF METAL

DIL AND GAS EQUIPMENT IN A

GURRENT GONDITION BY MEANS

OF TRANSFER FUNCTION PARAMETERS

E.Bashirova, ™, Svobodlina

fammable and toxic almospheres at surplus pressure and high tem-

peratures, its operation term considerably exceeds normative one, is
potentially dangerous and increases emergency situations, thus i1 is very im-
portant to define technical condition and the possability of secure operation by
scicntifically proved methods at the end of normative operation term. The mod-
ern definition of technical diagnostics as a field of scientific-technical &nowl-
cdge, the essence of which is the theory, methods and means of faults detection
and search of technical origin, inclodes the methods and means of undestroy-
able control.

Mowadays a wide range of undestroyable control methods and ifems, among
which important clectromagnetic ones, are used 1o solve the diagnostic tasks of
oil and gas equipment.

A prosperous direction for solving the diagnostics tasks of oil and gas equip-
ment is the uzage of electro physical and mechanical properties interconnection

Thn: cquipment used for il refining, dealing with highly explosive, in-
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in constructive steels. The mechanical and electro physical properties of metals inter-
conmect with each other on the level of crystal lattice. The deformation of crystal
structure, the fault origin and extension are followed by the alteration of mie-
chanical and electro physical metal properties, This way of interaction s neces-
sary to use for the detection of actual metal condition in the operation process

If metal is & non-linear system, it is possible to apply well-known methods of
condition control such as the analysis of transfer function by incoming effect
and system reaction. This way permits not to absorb into consideration bt it
makes possible to descript a current condition of the system, which is character-
ized as stable and nonstable

A stable condition means an operating capacity of the systém that is the sys-
tem is descripted by admissible values of the tested parameters at a certain
peried of time,

Any system must be operating first of all, that is must function properly and
b nonsensitive.

to the external influence of different kind. The system must be siable for any
practical task. Stability is the property of the system to return 1o the initial or
close set cycle afler cutcoming, which is the result of some effect.

The processes in the system are described by means of non-linear system dif-
ferential equations, which can be solved in cerfain rare cases. Though the equa-
tions of large number systems can be linearized. Then the system processes arc
described as linenr differential equations such:

a y i) +a Yt ta i) J':im.'l."'r’f'j+...+.f:-ﬂr{?,}.

The solution of a differential equation is connected with calculating difficul-
ties, that is why the system research is carried out by means of indirect methads
based on Laplace operational methods and Fourier transformation. The fisllow-
ing basic characteristics are used for this purpese; transfer function, transition
function and impulse-transition function, complex coefficient transfer and fre-
quency characteristics.

The transfer function is in a more wide use, when it i$ extracted from the fol-
lowing correlation: give Laplage transformation to the equation, we have:

Dip) ¥{p)=Nip)X(p)+ .ﬁ-j";pj,
Dip)=apgr+a_p~'+. . ta,
Nip)=b pr+b_ p~'+.. +h,
Yiph - Laplace transformation for outcoming signal of the system; X(p) = La-
place transformation for cutcoming signal; Mu(p) - polynominal, showing ini-

tial conditons.
Enter the following signs:

Wip)=Nipl/Dip): W, (p)/Dip)

Then the expression (2) has the following form:

Yipl=WiplXip)+W ip)
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This equation connects oulcoming signal image with incoming signal image
and with initial condition of the system. The function Wi{p) characterires the
dynamic propertics of the system, it does not depend on the controlling effect
and 15 fully defined by the system factors ai and b, this function is colled o
transfer one, and the function Win(p)- a transfer one relatively initial state of
the system.

O zero initial conditions transfer function i3 eqial the comelation of out-
coming signal image by Laplace to Laplace transformation of incoming signal.
Transfer function is a fractional rational function relatively Laplace operator
transformation;

bmpm +bm-lpm-1+...+ b0

W =
£ Anpm+an-lpn-1+...+a0

For the realization of this method an input effect on the system 12 1o be gradu-
ated and impulse. An impulse infAuence may be presented as a total influence
of harmonic components. The frequency methads, which contain mathematical
logic of Fourier and Laplace transformations, may be applied for solving tasks
at'a pulse excitation of

transformer.

An important podnt in system statws analysis s the construction of its mathemati-
cal model. The masdels varicty defines diffirent wanys 10 sodving and analysis.

If model is rather simple and described by means of o simple linear equation, it
isrational o apply time domain, But if the equation 1s rather difficult, it ap-
pears that the transition to frequency domaim simplifics calculating actions a
bot. It is possible for some models o get frequency characteristic analvtically,
but impossible to find a soletion i tme domiin,

The convertion of time domain inte frequency domain is possible in general
for ithe models, which linear intime domuin, Though a satisfactory empiric
model can be formed in frequency domain directly.

Empirical transfer functions can be observed on experimental data directly.
By the response to impulse incoming signal transfer function, gain coefficient
and phase angle (phase lag, phase difference) can be estimated.

The transfier function on some external action does not depend on the law of
variation of this action amnd 15 only defined by the system propertics itself,

The mathematical method of Laplace transformations, it is possible to analyze
transfer function as the connection between incoming and outcoming signals
of electromagnetic converter al any moment time.

In considered case the subject research s the metal characterized as a non-
linear system. The linear approximation based on the following points i3 used
to simplify such systems analysis:

I. If characteristic equation of linear system has all roots with negative mate-
rial parts, actual system will be stable. The terms of the second and upper pow-
ers, deleted when equation linearization can not change the system stability,

2, If characteristic equation of linear system has just one root with a positive
material part actual system will be non-stable. The terms of the second and




upper powers, deleted when equation linearization can not provide stability to

the system.

3, If characteristic equation of linear system has just one zero root or a couple
of imaginary conjugaie roots, the reaction of actual system can not be defined
by its linearized equation. In this case the terms of the second and upper pow-
ers deleted when equation linearization can radically change the description
of actual system process.

The method of phase trajectory can be uzed for the non-linear system re-
search, the essence of which is the following. If any system is described
by the differential equation of n-order, its state is defined at every mo-
ment time by the valee of regulated quantity x or any other quantity and
its (n — 1) derivatives. Multidimensional coordinates space of researched
quantity x and all its derivatives is called phase space.

The point M in a phase space with current coordinates values, defining
the state system {or phase) is called represcntation point. At any change
of system condition representation point coordinates vary, lts mechani-
cal trajeciory in a phase space is called a phase trajectory. The initial
system conditions define the initial position of representative point in a
phase space. The collection of phase trajectory, found for different initial
conditions, with special points and trajectories presents a phase portrait,
characterizing all possible conditions of & research system.

The method of phase trajectories is practically used for the systems of
the second and third order. For the third order equations a phase space
is a three dimensional space, two coordinates make phase plane, one
variable makes phase line.

The phase trajectory method has a geometrical evidence and in com-
bination with other methods presents & full representation of possible
sysiem changes,

The use of mentioned above methods in research, analysis and the
estimation of current condition in metal oil and gas equipment makes
it possible 1o evaluate the actual metal condition developed processes
freatment and analysis in it at any moment time.
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Prepare for peak

his article, exclusively avail-
able 1o AlterNet, was pre-
sentedd at a Heception with
Their Rowal  Highnesses
The Prince of Wales and the Duchess
of Cornwall, st the California Leaders
Round Table Dialogue on Peak Oil, Cli-
mate Change and Business Action; No-
vember 72005 10 San Francisco,

The subject | teach-human ecology-
-i5 a discipline that largely concerns
populatien and resources. Ower the
past few years | have chosen to study
oil, because it 15 the most important

ey
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energy resource of the modern world.

Only 150 years ago 85 percent of all
work being accomplished in the LLS,
economy was done by muscle powers
muost of that by animal muscle, about a
quarter of it by human muscle, Today,
that percentage is effectively zero; vir-
tually all of the physical work suppaort-
ing our economy 15 dene by fuel-fed
machines. What cansed this transfor-
mation? Quite samply, it was ol's com-
parative cheapness and wersatility.

Perhaps you have had the cxperience
of mmning out of gas and having to
push your car a few feet to get i1 off the
road.-That’s hard work. Mow imagine
pushing your car 20 or 30 milcs That
is the service performed for us by a
single gallon of gasoline, for which we
currently pay $2.65. That gallon of fuel
is the epergy equivalent of roughly six
weeks of hard human labor.

It was inevitable that we would be-
come addicted to this stuff.once we
had developed a few tools for using it
and for extracting il. Today petrolewm
provides 97 percent of our transpos-
tation fuel and is also a feedstock for
chemicals and plastics.

[ is mo exagoeration to say that we
live in a world that runs on oil.

However, odl is a finite resowrce.
Therefore the peaking and decline of
world oil production are inevitable
events-and on that there is scarcely any
diebatezonly the timing is uncertain.
Forecast dates for the peak range from
this vear to 2035,

The peaking phetomenon itself has

Gl e Fam hlagarine

Lol I% & AniteE résource and
the decline of world odl
prodocticn is predicted to
e mny time within the
mest 30 VEATS, T avoid the
MOrsi=cnse SCenarione musl
begin today to reduce vur

dependence on ofl

been observed again and again in imdi-
vidual oil ficlds and i emtire producing
natsons. Cne of the first countries to hit
ils peak was the LLS. During the 1930s
and s, half the world's production of
petroleum came from Texas and Okla-
homa. However, LLS prochuction reached
is all-time maximom in 1970 and has
been declining ever since.Currently the
LL5. imporis 60 percent of its oil.

Concern over the likelihogd of an
impending world peak has increased
markedly in recent months as global
spare production capacity has dwin-
died and a5 prices have achieved whint
seerms o be a new baseline of over 550
per barrel.

Evidence that we are approaching
peak includes the following:

ExsonMobil documents that global
oil discovenies peaked in 1964, Declin-
ing rates of discovery are therefore a
long-established trend,

= Chevion notes i recent advertise-
mets that 33 of 48 nations are in de-
cline. We have thus scen the peaking of
production in o majorty of individual
pations, incheding some important pro-
ducers such as Indonesia, Norway, Great
Britain, and Venerweln, Mexico will
reach s peak within the next two vears,

= Asnoted by the International Ener-
v Agency,there is evidence that a sub-
stantial amount of"proven reserves™in
OPEC countries are illusaryihe result
of & scramble for market share within
a cartel that allocales export gquolas
bazed on stated reserves,

With regard te this last point o
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Peak Oil

should be noted that reserves figures,
even when mccurate, have historscally
given little warming of peaking. The
LS. instance 15 once again emblemit-
pciin 1970, U5 01l reserves were higher
than ever; =0 weére |:|r|.||.‘|lJl."li-:'ll11 rafes, Hut
puly a vear later, American prodiction
began its terminal decline The study
of discovery rates and depletion rates
gives us a much better idea of when the
global peak is likely to occur.
Optimistic estimaies of future dis-
covery and production izswed by Cam-
bridge Energy Research Associates and
thee U5, Geological Survey have been
criticized by several analysts The op-
timists have generally failed to antici-
pale peaks, first in the LS. and repeat-
edly in the case of other nations around
the world This morning the Inerna-
tional Enecrgy Agency(lEA)issued a
siaterment saying that the world will
have sufficient energy supplies for the
mext quarter century. However, the
statement noted the necessity of the
investment of 517 trillion in the supply
train in order to maintain sufficiency
for 50 long. Also, the [EA anticipates
Saudi Arabian production expanding
to 18 million barrels per day by 2030
a figure considerably higher than the
maximum possible rate of production
From that couniry cited not long ago by
Sadad al Husseini, the recently retired
head of exploration for Saudi Aramco,
Expressions of concern have been
vaiced by corporations, prominent of-
ganizations, and knowledgeable indi-
viduals, inclueding ChevronTexaco, the

Hoyal Swedish Academy of Sciences,
Valwa, Ford Motor Company Executive
Vice President Mark Frelds, the Chi-
nese Offshore Oil Corporation’s chiel
eeomomistand numerous [rElr'.'lil'-“'-lﬂ"l
scientists and oil industry analysts.

The question mmedinely arises:
Will aliernative sources be able o
make up the difference?

Alernative sources often discussed
include oil sands from Canada, shale
oil in Colorado, coal-to-liquids, gas-
to=liguads, noclear, and renewahbles
such as sodar and wind. Each of these
will require immense investment and
well over a decade of intense effort in
order 1o produce substantinl quanti-
ties of energy o offset declines from
fossil fuels And in most casesrates of
production are and will be constrained
by non-economic factors.Take the ol
sands,for example. Currently Canada
produces one million barrels of syn-
thetic crude per day from that source,

here is expectation of two mbid by
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2010,and perhaps as much as four
mybvd by 2025, We are unlikely to see
higher mumbers than that cven with
extracrdinary capital investment, be-
cause the production process requines
large amounts of natural gas and fresh
water,both i short supply in Alberta.
Muoreover, according to the TEA, the
world needs six mb/d of new production
capacity each year (and that number is
growing) to meet new demand and o
offset depletion from existing felds.
How about increased efficiency-
surely that can offset any potential oil
supply problems. In principle, yes, but
most efficiency strategies will like-
wise require significant lead tioses.
For exampleswe have the technol-
oy now to enable all of us who own
cars to be driving ones that get up 1o
100 miles per gallen. I we were, thai
would obviously save an enormous
amount of fuel. But how long would
it take to implement that strategy? It
would certainly take four or five years
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for Detroit o begin producing such
high-efficiency cars in large numbers.

Then, not everyvone buys a new car
every vear. In fact, it takes about 15
vedrs o change out nearly the entire
U.S. car and truck flect. So. alto-
gether, it would take about 20 yvears
to fully implement this particular ef-
ficiency strategy.

Will the market be able 1o respond
quickly enough to forestall serious
coonomic, social, and political im-
pacts? It is often said that the Sione
Apge did mot end for lack of stones,
nior will the Ol Age end because we
run out of petroleum-but instead bie-
cause we find a cheaper source of en-
ergy. However, as we have just seen,
that cheaper source of energy has yet
o be identified.

Early this vear a report was re-
leased, prepared for the U5, De-
partment of Energy by a team led by
Robert L. Hirsch, who has a distin-
guished background in the oil indus-
try and is & senjor energy analyst at
SAIC and the Rand Corporation. The
Hirsch Report (ntled” Peoking of
World Ol Production: Impacts, Miti-
gatton amd Risk Management”) con-
cludes that price signals will arrive
ot least ten years too [ale to enable
a gentle, market-led tronsition away
from oil to other energy sources. The
report deseribes Peak Ol as an®unp
<L recedentedchallenge for modern so-

cicties, and describes economic, so-
cial, and political risks if preparation
is not undertaken soon enough, or on
adequate scale,

Let me read yvou a few sentences
from the Hirsch Repori:

The problems associated with world
oil production peaking will not be
temporary, and past “energy crisis "ex-
perience will provide relatively litthe
guidance, The challenge of oil peaking
deserves immediate, serious altention,
if risks are 10 be fully undersiood and
mitigation begun on a timely basis.
Mitigation will require & minimum of
8 decade of intense, expensive effort,
because the scale of liquid fuels miti-
gation 15 inherently extremely large.
Intervention by govermments will be
required, because the ecomomic and
social implications of oil peaking
wiould etherwise be chaolic.

The report alsp concludes that the
costs of preparing too late for global
oil peak would far outweigh those of
preparing too early.

The worst-case scenario for the impact
of global production peak i very bad
indeed, As [ mentioned earlier, we are
extremsely dependent on ol for transpos-
istion, agriculture, plastics, and chemi-
cals, In exch area, we are alrendy seeing
serious impacts resulting from currem
prices in the S60-per-barre] range.

For example, crrently tens of thou-
sands of farmers are agonizing over
whether they can afford to plant next
vear's crop, given high fuel and ferti-
luper costs,

*  Chemicals and plastics industries
are already hard hit: In the chemistry
industry alone, more than 100 plants
have closed and more than 100000
Jebs have been lost just this year.

= Im the airline industry, 40 percent
of revenues go o pay for jet fuel;most
LLS. air carriers are already in bank-
ruptcy or nearing that situation,

*  Home heating costs are projected
bex b A0-50% higher this winger than last.

Az prices go even higher, and with
actual scarcities of fucl, people will
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experience  difficulties  commuting,
and the mainienance of our fr-Aung
food distribution systems may become
problematic,

O top of all shis,oil 15 a strategic re-
source:as supplies become searce there
i ingreasing likelihood of internation-
al conflecs,

To avord the worst-case scenario we
must begin today fo reduce our de-
pendence on oil. The effort must have
top priority. I muost focus primarily
on reducing demand,and only second-
arily on producing large quantities of
alternative transportation fuels,

A global il Depletion Protecol
would reduce price volatility and com-
petition for remaining supplies, while
EnCOUTaging nations to move quickly
o wen themselves from petroleum.

In eszence, the Prodocol would be an
agreement whereby producing nations
would plan to produce less ol with
each passing vear (and that will not be
so difficult, because few are still capa-
ble of maintaining their current rates in
mny casel, nd importing nations would
agres to import less each year. That
may seem a bitter pill to swallow,

Herwever, without a Prodoool-essentially a
system for ghobal ol ratboning-we will see
catremely volatile prices that will under.
muine the econmmics of all nations and
all industries and businesses. We will
also see increasing interpational com-
petitien for oil likely leading 10 con-
flict; and if 8 general ol war were o
break out, evervone would lose, Given
the alternatives, the Protocol clearly
secms prefecable,

Mational povernments, local munice-
palities, corporations, and private in-
dividuals will all need to contribute to
the effort to wean ourselves from oil,
an effort that must quickly expand to
inchade a reduction in dependence on
other fossil fuels as well,

All of this will constitute an im-
mense challenge for our species in the
coming cenfury, We will meet that
chaltenge successiully only if we be-
gin immediately,



Barry Russell
President, Independent Petroleum
Association of America (IPAA)

Barry Russell is President of the Independent Pe-
troleum Association of America (IPAA)L Hav-
ing joined IPAA in 1980, he also serves as Chief Op-
erating Officer of the association and is responsible
for its day-to-day operations. Prior to being clected
President in March 2000, Mr Russell served as Exec-
wive Vice President, General Counsel and Corporae
Secreiary. In this role, he was the principal deputy to
the President, focusing on kegislative policy develop-
ment as well as the legal and financial administration
of the association. Previously, he has managed IPAAS
environmenal issues as one of IPA A registered lob-
byists and served as a founding member of the En-
vironmental Issues Council, an organization of rade
pssociations based in Washington, DC, In addition,
he served on the committees that directed the asso-
ciation’s strategic planning in 1995 and 1989, He has
been IPAA'S chiel legal and financial officer since
1988 and an officer of IPAA’s educational foundation
since ils inception. Mr Russell began his career in the
Environmental Protection Agency’s { EPA's) Office of
General Counsel and Enforcement, where he repre-
sented EPA in civil and criminal actions against some
of the nation's largest utilities and industrial concerns.
Prior to joining IPA A, Mr Russell worked for several
management consulting firms inchuding Booz, Allen
and Humilton. During this period, he specialised in
mergeTs. acquisitions and corporate turnarousd as-
_signments, serving as the chief cxeoutive officer of
mn‘pan'ﬁ that were near bankruptey. He was also
-active in international business. trvelling to over
40 foreign countries during this peried. Mr Russell
reccived his low degree with honours from George
Washington University Law School and he graduared
with distinetion and honours from Penn Stte. Ultm'-
si.l}"'."rl.lh o HS inP:}':t-uﬂ-ngfmdhEhin

ics, He has ako completed courses in ﬁm
mndnum il mhum uﬂwmh m.{,. o

_"lnm d his MA, also. Muﬂnw

Javad Yarjani

Administrator, Directorate-General
for Energy and Transport, European
Commission

avad Yarjani has been Head of the Petroleum Mar-

ket Analysis Department at the Organization of the
Petrolewm Exporting Countries (OPEC) Secret-ariat
in Vienna, Austria, since August 1998, Since joining
OPEC, he has taken part in many inter-national forums
as a member of OPEC delegations 1o various high-level
meetings cuch as 2nd OPEC Summit of Heads of Stane
in Coracas, Venezuela, in Seplember 20040, and the In-
ternational Energy Forum in Rivadh, Saudi Arabia, in
November 200, Mr Yarjani was appointed Managing
Diirector of the Internaticnal Bureau for Energy Studies
in London in 1996, From 1994 1 1996, he was Head
of the OPEC Department at the Ministry of Petroleum,
while also serving ag Advisor to the Minister and Na-
tional Representative 1o OPEC. In 1993, he was appoint-
ed Deputy Director for International Affairs st the Ma-
tional Irankan 4l Company (NIOC), in charge of crsde
oil marketing i« exports. Mr Yagjani has represented
both the NIOC and the Ministry of Petroleum at numer-
ous conferences and seminars and was in charge of the

NIOCs offices in Singapore and Tokyo. He was Direc-

tor for Economic Relations with Europe and America
thnhluush}rql'ﬁﬁ'e:h':ﬁﬂhdummmm 1956,
mm;@w:hmmmwmm

of 1980, where he has held several positions, including
‘Head of Mission at the Iranisn Embassy in Anstralia

from mﬂim I“m Mr!l'hjmlphmmdhu Bachelor's
the National University of
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Seaway Heavy Lifting
Way Ahead

Seaway Heavy Lifting operates the Stanisiav Yudin, a fully equipped, self propedled
crane vessel. Our professional expertise and extensive expenance enables us o
gxpcule your installations relably and safely, on time and in an efficient and cost
effective manner.

Some of the key features:
« 2500 mi fully revolving crane + Highty skilled crew + independent installation contractor

Chmomairast 30 2758 RR Zosiesmesr, The Metharands. Tel =31 0375 383 77 00, wwew.shl ré Eﬂﬂ“}' He L“ﬂ“ﬂ ;
The acanomical solution
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Ten Good Reasons To Advertise in Iran Offshore

L.Iran Offshore will be read by vour customers. The headline format,brief articles & graphics make it
a quick & easy read.

2. Advertising rates in Iran offshore s competitive giving you more space & more exposure for vour
advertising budget.

3.The magazine distribution is fresh & is targeted at your customers ,which is really the point at the
end of the day.

4. The production staff of Iran Offshore is available to help vou produce your ad,place it in the mosi
effective location & to use our news & profile sections to get your company more exposure.

5. The unigque format & size of lran Offshore makes it stick out on your customer’s desk.ensuring that
is doesn’t end up in the dreaded tarde journal stack that is seldom read.

6.A full-page ad in Iran Offshore is not only more cost effective that competing magazines,it is also
BIGGER helping vou to gef vou poinl across.

B.lran Offshore s targeted at worldwide companies in the offshore ofl & pas & marine industries. 1T
that is your market placethis is vour magazine.

9. The staff at Iran Offshore is accessible & interested in promoting your company.If vou do well,we do
well,

I0.WE WANT YOUR BUSINESS & will work hard to keep you.

Price list

| Table 1- Single Color Prices

- Full page 935 €
| 2/3 page g 660 €
| Fi page = 528 €
1/3 page 396 €
/page 264 €
Table 2 - Color Prices
Full page 1056 €
23page 792 €
Fi page 660 €
1/3 page 528 €
/page 396 €
Table 3 - Cover Prices N
Front cover ( Full page) 1716 €
Back cover { Full page) 1584 €
Front (inside) Full page 1452 €
Fi page 792 €
Back (inside)Full page 1320 €
Fi page 726 €

Distributing in & countries: UK, nederLands, UAE, India,Indonesia, Iran, Malaysia & Nigria



TASDID
Tasdid Offshore Development Co.

Tasdid Offshore Development Company
founded in 2002 with a joint venture agreement between:

@ E o

Sadid Industrial Iranian Offshore Petro Tech Sun
Group Engineering and Company
Construction Company

e

TASDID as an EPC contractor is involve in turn key projects, project management and
project development , providing services for industrial plants, oil and gas industries,
and power plants in both onshore and offshore fields

1. Reshadat Renovation & Development Project
(EPCI)

2. 16" Product Pipeline from ABADAN Refinery
to NEZAMIEH , Ahwaz
(EFC)

|

3. Gas Enginé Combined Heat &
Power Generation Plant

Project (EPC)

4, Ancillaries of South Pars
Phases 9&10Project
(€}

5-SIRRI Slug Catcher
Project (C)

Address: No 32 Goldashi Allay Mollasadra Ave, Vanak 3q. ,
Tehran, lran

Tel ; #98 (21) B8610742-3
Fax : +938 (21) 88510741
E=muail : info@tasdid com
Wab Site : www tasdid com
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