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Petrobras budgets $1.5 billion
for biofuels in 2008-12

razil's state-run Petroleo Brasileira SA (Petrobras) plans 1o spend S1.5 bil-

Tion on biofuels in 2008-12 with a focus on ethanol distibution and biodiesel
production, Petrobras Chief Exccutive Jose Sergio Gabnielli de Azevedo said.
Petrobras will dedicate 46% of this total 1o pipelines, 29% 1o bdodiese], 4% o
H-Bi, and 21%% to other bisfuels, Gabrielli told that Petrobras has formed a joimt
venture with Japanese firm Nippon Alcohol Hanbai for ethanol imports from Bra-
zil. The JV 15 developing business models and Petrobras has signed memoran-
dums of understanding with Japan 10 develop green fickd plants.
Earlier this year Petrobras also partened with Mitsui 1o launch a feasibility
study to increase ethanol and correlated product production and exports from
Brazil to the intemational market. Currently Petrobras sclls ethanol 10 MNigeria
and Venezoel,
Caibriedh told that Petrobes also wants 10 build an ethanol pipeling from the med-
western and southeastern producing areas in Brazil o the port in Sao Paulo for
exports. *Petrobrs is also preparing 10 build ships in ethanol transpon,”™ he added,
Gabrielli said that although $1.5 billion on biofuels from the company s $112.4
billion investment over the next 7 years booked small overall, it was a relatively
large sum compared with its peers. Petrobras is aspiring to export 4.7 million cu
my'year of ethanol by 2012 1o intermational markets, representing a 45, 5%/year in-
crease from 2008, “The ethanol production market is very mature,” he said. “We
are building three biodicsel plants now and we will probably do more.”
According 1o Petrobras's 2008-12 strategic plan, it hopes to increase biofuel -
pacity from 329,000 cumivear i 2008 1o 938,000 cum/year in 2012, and 1.2
million curn/year in 2015. Domestic demand in Brazil is expected to rise from
120,000 cum/year in 2008 to 1.3 million cum’vear in 2012, and 2.7 million cu
my'year in 2015,
The risk, however, is with technological breakthroughs for biofuels production,
inchuding technologies based on low value-added raw materials such as residual
bicmass. Petrobras is working on new technologies to position it as o leader in the
field, Gabnielli saad.
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OMV to upgrade
European refineries

MY AG. Vienna, planning a pro-

gram of upgrades in its European
refineries, said it will shut down its
69,280 bid Petrobraa refinéry in Roma-
nia for upgrades soomer than originally
plarmed-in this year's fourth quarter m-
stcad of first quarter 2005,
In Germany, it pians fo metall an ex-
panded cracker and new metathesis
plant ai its 72,000 b'd Burghausen refin-
ery, work that will take & weeks in the
fourth quaner. “Additional propylenc
will be delivered to Boreakis, feeding the
new Bopstar propylene plant coming on
sirear at the same time,” OMY said. In
ackdition, the 262,300 b'd Bayermoil ne-
finery in CGiermany will be restmactured to
improve plant configuration, OV said.
In Austria the company will consinuct a
thermal eracker in its 208 600 b'd Schwe-
chat refimery in Vienna 50 it can process
more heavy crude and reduce the amount
of heavy el odl inthe product slate.
A company spokeswoman fold that
OMV's strategy is to build on two hubs:
a Western hub comprised of Schwechat,
Burghausen, and Bayernoil that would
have a refining capacity of 184 mil-
liom tonnesyear and an Eastemn b of
Petrobrazy and Arpechim in Romanis,
with a capacity of § million tennes'vear,
Arpechim 15 operated by OMV's Roma-
mian unit Petrom.
O sand it also will began preparataons
to constrsct a 360-km ethylene pipeline
in southemn Germany from Munchs-
munster to Ludwagshafen that will con-
nect the southeast Bavaran chemical
inangle with the norhwest BEuropéan
ethylene network at Ludwigshafen, The
pipeline will be completed in third guar-
ter 2008,
In Remanda, the company will continise
its modemnization of production facili-
ties to enhance efficiency amd reduce
production costs,




Philippines” to vary
energy sources,
use more gas

ccently appointed Plilippanes’ En-
Secretary Angeho T, Reyes has

promized (o make mone use of natural gos
E0 vary 1he coumery’s enengy sources and
lessen its dependance on imported oil, os-
tirrsated ot some 325000 bid duning 2006,
“Matural gas s the foel of the future. [It]
provides enengy madependence, stable
anid secure energy supply. and clean and
effictent fuel. We are cumrently using this
for power alone but we need to promote
it m b transport, mklustmal, and com-
marcil secbors.” Reyes smid.
He saml several gas projects carmarked
for construction will require 55 billion in
mvestment dunng the next 7 years,
Among the projecis Reves said his de-
partment proposes is conversion of the
Sucaf, Limay, and Malaya coal-thermal
power planis to gas-fired power facilities
amd constrasction of the 100-km Batan-
gas-Manila | and 140-km Batzan-Manila
11 gas pipelines.
Plans also are under way for construction of
new gas facilines in Ceniral Luzon, Cebu,
Apean and Davan, and Palawam, while
comgressed nafural gas facilities could be
bkt in Luzon m aneas such as Batangas,
the Clark cconomic zoae, and Caviie,
Reyves said gas constitwied 29% of tse
counfry’s power gemncrafion mix in
2004, while coal and oil made up 27%%
and 8%, respectively.

InterOil gauges gas at
Elk-2 appraisal well

nterOil Corp., Toronto, said it has achieved positive results from its Elk-2
isal well on PPL 238 in Papua New Guinea,

“We are pow confident that the Elk structure contaims sufficient gas to un-
derpin the first train of an LNG plant, which will be built by Liguid Niugini
Cras Lid. adpacent 1o owr refinery [planned at Port Moreshy], and sufficient odl
shows to justify sidetracking to condirm an oil leg,” said Intertil Chairman and
Chief Executive Phil Mulscek.
The Elk-2 well wiss programmed o test the entire 2,000 f Puri and Mendi Emesione
section in i dowmdip posstion of the discovery well 2.9 miles away,
Drilling and testing at Elk-2 confirmed 4,452 ft of indicated hydrocarbon col-
umn from the highest known gas in Elk-1 10 the lowest indicated hydrocarbons
i Elk-2, InterOnl said,
Mud logs indicated multiple gas zones, and there were multiple oil shows
throughout a 594 fi column. In addition, the well had flowed gas and gas lig-
uids during a drillstem test, the company said,
The target Puri and Mendi limestone reservoirs are much thicker than predrill
estimates, it added.
The company intends to dnll the Elk-2 well 1o 1ol depth, log it, complete it
and fest it
“We will then sidetrack
the well o0 mdersect the
potential oil bog strscour-
ally higher in the porous
Mendi limestone section,™
Mulacek said.
LING plant progress
Inter(hil  has been  des-
ignated a5 the preferned
natural gas supplier for
the planned Port Moreshy
LNG project, which con-
sists of & two-traan, ¥ mil-
lion wonnevear queelic-
tion plant having o neminal processing capacity of |6 befd of condensate
and gaz ligquids, handling and storage facilitees, and & gas pipeline from sup-
ply sources.
Inter(il s Elk and Anselope structures ane the key gas resources for the project.
The company executed a shareholder agreement in July with Memll Lynch
Commaodities and Pacific LNG to develop the LNG project. The partners
agreed to establish PNG LNG as the holding company for Liguid Niuging
Gias, which will own and operate the LNG facility.
The joim venture will proceed with contractor sclection and front-end engi-
neering and design work during this vear.
LMNG production is still on track to begin i 2012, InterOil said.
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Kuwait
counts on
China links

uwwirl Foreign Petroleum Explora-
K\iun Company hopes to increase ils
chamces of securmg mose oil and gas
reserves outside the country through
teaming up with o Chinese state-backed
partner, & senior executive of the Kuwait
ol and gas explorer sad,
Kuwait Foreign Petroleum, the overseas
explomation unit of Kuwait Petroleum
Corporation signed o non-exchsive mem-
orandum of understanding with China’s
Citic Resources Hobdings which calls for
“closer co-operation in exploring oil and
gas business venture opportunities in In-

| donesia and other coumines ™,

The co-operative pact highlights the ms-
ing impomance of China, the wedd's
second-largest oil consumer affer the LIS,
in the ghobal ol hunt. Beying-backed,
decp-pocketed Chinese o companies
have been aggressive in bidding for aver-
seas upsircam assets o feed the coun-
try's seemingly insatiable demand for
enery. [ The Chinese) can help s find
goid opporiunitics. . With our knowledge
and experence m the ol mdustry, 1o-
gether with the reputation of the Clinese
companics, we will have higher clances
it grabbing good opportunities,” Abul-
lah Baroun, deputy chairman of Euwant
Forcign Petroleum, or Kufpec, soid in
an il W,

They haven't staned looking at new
projects &8 a joint entity, he sasd, bl
wi have looked at some projects sepa-
rately.. Wi will soon sit down and ex-
l.'hilll:.LE' information™.

Shou Xuancheng, vice-chaiman of Citie
Resowsrees, sasd ina Press rebesse that the
co-operatsmn coubd  furher strengthen (1s)
presence in South East Asian region”,
Among Kufpec's other assets in Indone-
sia 15 a 40 percent stake in the Blom block
m central Java, acopsding to a statemend
pssued by lead operator Swedish ol comm-
pany Lundin Petroleumn.
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Official: New refineries
planned for Southern Iran

W activities rmmﬂmﬂumlwmwwmnmnmm

p-m}cminﬂilh:mlm will be laumched in the near fture, it was an-
nounced in Bandar Abbas in Iran’s Hi mvmmh{mﬁy
The Managing Director of National Ol Refining and Distribution Co., Moham-
i Reza Nematzadeh, made the remark while talking 1o reparters on the side-
lines of the inauguration of plans to increase the capacity of the Bandar Abbas-
to-lIsfahan pipeline in this southem port city.
Mew activities for developing the oil industry and implementing major projects
in southemn Lran will be launched in the near fature, he added.
He further noted that two new refinerics with total capacity of 660,000 harrels
per day are 16 be built in Bandar Abbas.
The Persion Gull Star refinery for treating gas condensate will handbe 360,000
barrels per day condensate while a super-heavy crude oil refinery will be capa-
bl of treating 300,000 barrcks per day. Nematzadeh said.
He noted that the construction contract for the Persian Gulfl Star refinery has
mmmﬂMMmﬂMmpﬁmmmhamﬁqmnﬂm
pmﬂﬁhhﬂhhﬂﬂ'ﬂhﬂﬂﬂfﬂﬂmmﬂhﬂumnlﬁdﬂ'yw[m
March 21, 2007).
He further announcer that the super-heavy crade oil refinery planned 1 ﬁnr!{w-
mﬁmwmﬁﬂﬂlmﬂuﬂmﬂﬂmmmﬂlih&mﬁ-
ﬁmmlmmdt“ﬂwcmdeﬂimﬂmmlnm:[l}'urﬂamﬁiﬁhhsmﬁm}r
m“mﬁmi&ﬂiﬂmiﬂﬂ.ﬂﬂﬂhmﬁmdwudmﬁlmﬂmm-
designed 10 be ¢ in the rear future,” he said.

Nemarzadeh further stoted that to decentralize sctivities in Bandar Abbos, an

mmmmmmmwmmmm
10 facilime transfer of crude oil in the near fiuture.

He also noted Mﬁphkmm@ﬁrﬁmmm
pipeline was very important.

“The plan will be implemented through investing rls 2,000 billion 1o develop
existing pump statians nd will play a major role in transfer and distribution of

varions fypes of oil products,” he sdded,




Libya launches
gas licensing
round in
London

ihye has invited operators in Lon-

don to bid for acreage under its
fourth licensing round, but this time it
focuses on natural gas, The deadline
for apphications is Nov, 30 [2007).
Libya's MNational Oil Corp, is offering
41 blocks off Libya, in the Sint, Ghad-
ames, Murzug, and Cyrennica basins,
all of which are believed 10 be gas
prone. NOC is kéen 1o increase 13 gas
production a5 ntemnationsl gas demand
expands and consumers ook to diver-
sify gas supplics.
Libya holds 53 1cf of gas reserves, and
its gas sector 15 relatively undeveloped
The country i hoping 1o bogst gas pro-
duction 1o 3 befid from 2.7 befd by 2010,
with a potential for 3.8 befd by 2005,
MO hopes another 70-120 1f of gas
can be found by 2020, It is eager to al-
tract investment from Inrger operators
that can bring imtegrated technology
amxd knowledge 1o help increase ol and
gas production following years of in-
temational sanctions,
Companies from Conada,  Norway,
Britain, Thailond, Japam, [edia, Alge-
ria, and the UAE have so far shown
an interest. Libya expects to nnme the
winners on Dec. 9 in Tripadi,
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Mitsubishi Corp. plans 1o join with
Indonesian state oil company PT
Pertamina in the construction of a
1 billion natural gas liquefaction
plant in Sulawesi aimed a1 produc-
ing 2 million 1onnea/vear of LNG
as carly as 2000,

In Sumatra, Sojitz Cosp. al Kobe
Steel Lid. are considering feasibility
sindies with an unnamed [ndonesian
partmer on liquefying coal to produsce
petrobeum products while liocho Corp.
and Kyusha Electric Power Co. expect
to build an S800 million geothermal
power facility in Sanulla in nonhemn
Sumeatra by 2012,

Mitsui & Co. plans a 31 hillion ex-
pansion projoct at a fossil fuel power
plant in Paiton in castern Java, while
Marubeni Comp. expects o invest
5750 million to build a fossil fuel
power plant in Cirebon with opera-
tions o begin in 2001,




How oil gets to
Central Europe

ussia supplies Germamy  with
20 percent of its crude oil

needs through its “Friendship™ pipe-
lime, But as this week's closure of that
line shows, the supply & far from 100
percent rehinble,
The Druszhba (“friendship”™) pipeline
is one of the longest pipelines in the
workd and connects the ol fields in
Western Sibena o the oil refinenes
in Europe. 1t is ownied by the Russin
pipeline monopolist Transneft.
Druszhba camies over 2 millon bar-
reks cvery day (159 liters - 42 gallons
per barrel); 1.4 to 1.6 million barrels
oo directly 1o the European Linksn, the
rest remains in Belarus.
The pipeline is divided into different
beanches in Belarus. The bigger north-
em branch conncets to Genmany via
Poland. The southem branch crosses
the Ukraine and leads 1o Czech Repub-
lic, Shovakia and Hungary.
Germany gets S00,000 barels from
this pipeline every day, a fifth of its
tatal need, The companies Total. Shell
and BP are the biggest wﬂmwuf
ﬂ'nd-l:h]lfmmtumlim

Trinidad c:lnr::i TDbClgD r:u:!s
reserves show decline

he Rvder Scoft audin of Trinidad
and Tobago's natural gus reserves
has revealed o 3.83 tef decline since
Jaranry 2005,
The report found that Trnidad and
Tobago has 17.07 wcf of proved gos re-
serves, 6.23 tof of probable reserves,
and 7.76 1cf of possible reserves.
Energy Mimster Lenny Saith sasd that
with a usage rabe of 4.6 befd, the Canb-
bean island nation has o production life
of about 12 years. Saith said the solution
15 bo increase exploration activibes
Trinidad and Tobago's cabimet made
four decisions arsing from the survey
results, according fo Saith:
-Increase the rate af which decrsons ane
mradie and blocks avwanded for explomtion.
-Do mot move any gas-based project
to the priority A catcgory from the
nonpriority B category.
-(iet more geological information on
potential areas to explore.
-Look at the taxation structare for ex-
ploration in high risk arcas,
Saith said, “The survey is saving, Look

at your taxation for exploration in high-
risk arcas, not exploration in low-nsk
areas, Look at your tax policy and de-
terowing if there is anything you nesd
o do that will speed up [companies’
willingness] o 1ake risk in those high
risk areas,”

Saith gaid 16 mew wells will be drilled
within the next 15 months and msiseed
there would not be any new LNG trains
built unless additional gas is discovered.
Trinidad and Tobago has four LNG
trains and lost year was responsible
for 67% of total US LNG imports,
While there was a rediction in the 3Ps,
the survey reported a 5 1cf increase in
what it says could vet be discovered.
Ryvder Scoit reported that Trinidad and
Tobago has a potential for an addition-
il 37 1l of gas awaiting discovery.
The increase in the figure resulted from
the collection and processing of 3D
data by Caoada Supesior and Petro
Canada that showed there may be larger
gas structures than originally thought in
the blocks they are exploning.
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Growthing in
Singapore's
offshore

ingaporc’s marine and offshone indus-

try has been experiencing significant
growth. htﬂlrhll‘hufﬂumpuulnﬂhr
of Japan's Mitsui Ocean I]n':hpmml &
Engineering Co. (MODEC) Lid."s region
office in Singapore, Ko Kheng Hwa, man-
aging director of the Economic Develop-
ment Board said he expects to sce a 30%
increase in the region's outpat above the
7.8 billion carned in 2006.
Singapare is also the largest ailfeld equip-
ment manufscturing site in Asia-Pacific,
with companses like Schiumberger and
Halliburton operating global plams on the
island city state. Ko says Smgapore has
comprehensive offshore engineering cemt-
er, with capabilities in floating production,
provessing, subsca equipment. pipelings,
and installanon engineenng. “The cotmpet-
itiveness and scale of our marine and off-
shore cluster are antracting more and more
compamies with sophisticated capatalines,
stich as MODEC, 1w expand their presence
1 Singapore, reinforcing our repulstion &
the Houston of the Eas,™ Ko sanl.
MODEC has chosen Singapare as its third
Global Hub and Progect Execution Cen-
tre, b complement Tokwe and Houston,
estnblishing a 230-person regional office
10 carry aut engmeenng work and operate
FPS0s in Asia
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OPEC steps up
search for oll,
gdas

world’s biggest il producers.
mmmmmmm
AR B One al‘the highest levels in two
decades as prices neared record highs of
nmuhmi'l'hbmcl
mw;rmm
Coumeries, the group that controls three-
quarters of plobal ol reserves, sad s
members operited 336 oal rigs last year,
an w&llmm 5, in re-
mﬂcnmdﬁmndﬁmm
countries such as China and India.
dmﬂ-tmhmﬁu;smmu-
mmwmdhgmulﬁgﬁum
1982, when oil prices hit an all-time high
in today s money of about $90 a barrel.
Ll‘Su‘I prices July 31th rose to ST8.23 a
below the $T8.40 nominal hagh.
?hminnfmlmnqnm:sm
a5 one of the best estimates of investment
trends. Oil producing countrics rarchy
gm:mtd.unm the amount of money
iqrmmﬂ?ﬁﬁimm:qm-
mmmmﬂmﬂﬁm
hﬂhmhﬂ]mmﬂﬁimﬁiﬁ
The Intcmational Energy Agency. the
industrialized countries’ energy walch-
dog, mﬂﬂl’giﬂmﬂﬂf.ﬂnml “ﬁ.“:nly
crunch” within five years as Ermll -ut'
mlmﬂin; consumption growth and
output falls in mature areas such as the
Nmﬂiﬂmuﬂlung&hi&nmpn- %
s

duction projects.
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Hungary finally throws
its weight behind
Nabucco

Hung:lry appeared 1o change its policy on the Nabucco pipeline, a Eu-
ropean Union-backed project simed at reducing dependence on Rus-
sian gas, when Economy Minister Janos Koka sxid that his govemment
backed the plan.

Koka, speaking to reporters ahead of international conference on the
Mabucco project in Budapest, said that the conference demonstrated Hun-
gary “is committed” to the pipeline.

Hungary had appeared to be leaning toward backing an extension of Rus-
54’8 Blue Stream pipelineg, with Prime Minister Ferenc Gyurcsany criticz-
g Mabuceo for lacking a clear direction.

Both Mabucco and the Blue Stream extension are to camy gas o the EU
via Turkey and the Balkans, with the main difference being that Mabucco
woukd transport gas from the Middle East and Central Asia.

The EL is leoking to reduce its dependence on Russian gas since sup-
plies were interrupted following spats between Russia and transit nations
Ukraine and Belars.

Hunmgary, which is almost entirely reliant on Bussian gas, was hit particu-
Larly hard by the interruptions.

Koka said that the Russian project would only cut technologecal risks and
that a new pipeline was necded 1o diversify supply.

While Koka said that he now supporis Nabucco, be also said that Hungary
woukd use the conference to push for the pipeline 1o be opened up to third
partics, including Russia.

The 4 b-ballicn-cung (LSS6.36-billion), 3,300-kilemeter Mabucco pipeline is
scheduled for completion in 201 2, althowgh work is mot due 1o stan until 2004,
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[ Iran & Irag

sign oil dedl

ran and Iraq have signed a deal w

construct @ new pipeline transferming
l.lmdﬂ -l:li.| il I!hr.:ir F||.'|;|n|;]|..||.:!$I Ihl': ]rnql.
Ol Minister annoinced,
The thimty-two inch wide pipeline will
transfer crude oil from Basra's port in
senatheern I 4o the: Immin port of Abadan,
Iran will purchase 100,000 barrels of Ira-
gl crude for refining in the port of Bandar
Abbas before selling i back 1o Irag.
The Iraman Cal Minister Eozem Vazin-
Homuoneh, who was dismissed at the
wieckend(Aug 17th), will be replaced
by the head of the state-ovwmned Mational
Iranian Oil Company (MIOC) Gholam-
hossein Nozan, who will become care-
taker oil minister.

Replacesing
NNPC head

+

in Nigeria

igenin Prestdent Umaru Yar"Adua

has removed Fumso Kupolokun,
group managing director of Migena Ma-
tional Petroleum Corp., from his post.
Yor'Adua has replaced him wath the
next most-senior execwhve, Abubakar
Yor’ Aduva-of mo relation to the presi-
dent-until further notice.
The finng comes amid infense specula-
tion in Migenan media that the president
wis unhappy with the performance of
MMPC, the allegations of comruption in
awarding contracts and misappropria-
tion of funds, and that Kupalokun was
on his way cut. However, the president
did not give a reason for dropping hime
The president, who took the reigns of
power on May 29, is commitied to ne-
vamping Migeria's energy secior
Abubakar Yar’Adua was previously the
coHmpany’s executive director overseeing
refinerics and petrochemicals since 2003,




South Koreaq,
Irag to sign
refinery deal

Sowith Korea and Iragq have agreed o
cooperate in energy projects across
Irag, according to a statement issued
by Sowh Korea's Ministry of Com-
merce, Indusiry and Energy.

The two sides agreed 1o explore oil
and gas fields and to build a refinery,
the statement said.,

A delegation bed by Commerce Min-
ister Kim Young-Ju met their Iragi
counterparts, ingluding Iragi O Min-
ister Hussain al-Shahristani, in Dubai
io strengthen their cooperation in én-
crgy development projects.

Both countries will analyze the Sufain
oil ficld and the Siba gas field in Irag
ina jeint study.

The Sufaia block, which has an es-
timated 95 million barrels of woil,
produces 5,000-8,000 barrels a day
af oil, while the Siba field has a 10
million barrels of condensate and
natural gas equivalent o 600 million
barrels of odl,

The two pariies have also agreed 1o
cooperate in developing natural gas
depasiis found alongside oil fields in
sputhern Ireg, it said,

The Soumth Korean goverwment has
n.:i:l:l|!r|.|h¢|:||.!|.rd ]!mhi Erit:iﬂcm‘ini.:_
& Construction Co, E!m?!ﬂ.ﬁﬁﬁ aridl
SK Engineering & Construction Co,
in the front-end engineering design of
| mﬁqmry i1|. F:::ﬂ;-rﬂa. ik |'|:i:'|j$|r':' |.'|ﬂr|-
cial said.,

“The initial agreemient for their par-
ticipation in the refinery project will
soon be signed between Korea and
Ireg,” said the official,

Kim also asked Shahristani o help
South Korean firms panticipste in the
progect to develop the Halfaya oil block,
in the southeastern part of Irg, which
has a proven reserve of 3.4 billion-3.8
billson barrels, said the statement

safeguard oil Sites

Cambadia is planning to cxpand

to provide better security for companies engaged in work at ol exploration
and extraction sitek, Defiense Minister Tea Banh said.

“Security is important and it 13 our duty 1o provide safety 1o all companies
runaing businesses in our country,” Tea Banh told Kyodo News, adding
that such a plan is under discussion.

He declined to elaborme,

But Yim Sovann, oppesition lawmaker who chairs the National Assem-
bly's defense commission, saud the plan calls for the transfer of maore than

1,000 ground forces o the navy,

“We need 10 post more troops along the coast in order to provide security
to all oil exploration companies... We must prodect the property of inves-

fors from terrorism,” he sad,

Defense Mimstry sources sugpested that the number of navy ships would
be expanded under the plan, The current number of ships was not revenled,

Cambodia to
expand navy to

its naval presence in the Gulf of Thailand

but in 2005, China gave Cambodia six patrol boats 1o combat smugiling

and other cnmes ot 5.

Combaadia 15 expected to begin seeing benefits from exploiation of s
offshore oil and gas resources in 2010,

Im 20065, LS. aal gaand Chevron Corp. anmounced that st had discovered
petroleum off Cambodia™s shores in four of five wells drilied m Bloc A n

the Gulf of Thailand.

Simce then, firms from other countries such as Japan, China, Sonth Korea,

ing exploration licenses from the Cambodian govermment,

France, Kuwait, Brunei, Thailand and Bussia have been reportedly seck- %
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izenin hopes 10 add 400,000

b'd of new refining capac-

ity by 20011-12 wath joint

venfure partners, poeond-
mg {0 Migenan media reports,

Funsho Bupolokun, group mang-
mg director of Migenan Nahopal Pe-
trobeum Corp. (MNPC), was quoted as
sayving the coumtry 15 unlikely to meet
its target of daclaring 40 billicn bbl of
oil reserves from 15 billion bbi by 2000
because of violence in the Miger Dielta
that i rising operational costs and cre-
ating funding difficulties,

Alex Gorhansky, managing director
of Frontier Strategy Group, told that
Migeria's missing ils target would add
to the increasing uncertainty impacting
the supply of both crude and refined
products. “Project delays given major
technical and burcaucratic challenpes
should be expecied, pamicularly in
emerging producing countries like Mi-
geria that have had significantly less
indusiry expertise,”

MMPC 15 in discusstons with Royal
Dritch Shell PLC, Exxonbobil Cormp.,
Chevron Corp,, Total SA, and Agip o
set up twio refinerics, cach with 200,000
b/l refining capacity. According to the
Mews Agency of Nigeria, the refincrics
wittld be built in Okrika and Brass,

A source tokd CWG) that asalysis has

ol L i

Nigeria
seeks 400,000

b/d new refining
capacity

juzt begun o see iF building pew refin-
eries “makes economic sense,” adding,
“We are o long way from making any
kind of decision on our participation in
a new refinery.”

The reports queded Kupolekun as
saving the partners are workimg o the
details, and NMNPC 15 involved in pro-
ducing a regulation mandaimg that ol
producers refine a certam percentage of
their production. Kupolokun admitied
that previous directives (o compel pro-
ducers to refine 50% of ther production
locally had failed becouse they were
not supported by legislation, adding:
“When the regulation comes, they can-
nol give excuses.”

Speaking Aug. 6 at the anmual Soc1-
ety of Perrolenrn Engineers conference
and exhibition in Abupa, Kupalokun
gaid continwed violence in the Miger
Deltn had dissusded potential compa-
abes from repainng the Chanomi Creek
Channel pipeline that carmies feedstock
to the Warri and Kaduna refineries.
These had operated at 700 amd 75%
capacity befose militants damaged the
pipeline in February 2005,

“I talk of Chanomi Creek today; 1
cannol even find a contractor that will
do thiz job for me. We staried with
Willbros., They withdrew because of
the problem. We went to Saipem. .. [but

.

cost] has become an issue,” Kupolokun
said. Migeria has been forced fo import
fuscl products to meet its necds,

Migena's hydrocarbons  production
has grown by only Fafvear over the
last 10 years, Kupolokun said. To reach
ihe 40 billion bl reserves mark, Miger-
ia would need o find the equivalent of
three giant finls, each the size of Bon-
ga (600 million bbl of reserves) i the
next 3 vears. The tanget was sel under
the presidency of Olesegun Obasanjo
whio has now been replaced by Unaru
Yar Adua. Obasanjo’s govermment sel
the objective w0 rase o production 1o
4 million bid by 2010,

Another challenge facmg Nigera's
oil midustry 15 replacing ageing assels
which have been in place for the Iast
440 years,

CH course the hields are also matunng,
asscts are ageing, and the number of as-
sets and facilitics that bave been put i
place 40 years ago, all these tramslake 1o
cost implications.” Kapolokun added.




gedes Kovykia
gas field stake to Gazprom

P has coded comtrol of Hs

mapority stake mthe massve

Kowykea gas field in eastem

Siberia to Couprom as the
Russian govemment funber tightens s
grip on the country’s energy sector,

BF, Britain's largest company, put a
positive spin on the deal, asguing that i
has signed a “historic™ sirsegic alluance
with Ciarprom, the world's kargpest gs
producer, 1o jointly imvest in prvjects and
swap assets around the world, It has also
secured an oplion o buy & 25 per cent
stake, plus one share 10 gt voling nghts,
in Kovykia within a vear. The valoe of
the stake will be independently verified
when and ifihe option & exercised

Tony Hayward, the recently appointed
chiel executive of BF, said: *This histor-
ic agreemient bnys the ground for power-
ful co-operation between AP THNE-BP
and t'iu.i:pnm."

The state-comtrolled Gazprom will pay
bemween ST00m (£350m) and S900m: for
THE-BP% pear-63 per cent stake in Rusia
Petrobzum, the company that holds the -
cenge to rume the koowyicta feld, as well as
i 50 per cent stake m the company that is
construciing the regonal gas fickd. THK-
BF B a joint venture between BP and a
group of Russian balbonaires, and is the
third-largest oil prochacer in country.

HIP has come under increasing pressure
from the Russtan government over recent
wisirs, culminating in a threat o revoke
the licence awarded (o Rusia Petroleumn
Russaa's nafural resources manisiry has
repeatedly sadd that the field has Faibad o
produce enough gas to satisfy the original
licence conditions related 1o 1he Kovvkia
ficld, which is estimated to have as pch
gas as Canada. The threat has been widely
interpreted as the Russiam govemment’s
latest attempt to regain state control of
energy asscis, Royal Duich Shell ceded
contred of its $22bn Sakhalin-2 project 1o
Ciarprom last December after the povern-
meet rased concems over emvironmental
damage relaied to the project.

When THNE-BP 1:|ri|:=li:|:|.1l}' won the -
cence 15 years ago, it assumed that de-
mand from the local market would justify
its investment in the 3300 project. How-
ever that demand has fadled 10 material-
ise, hampering TNK-BPF's plans, because
it is prohibared From pepang gas to forcign
markels as Gazprom has o moenopoely on
exparing gas oul of Russia, B has held
negotiations with Gazprom m the past
to explore opportunities o pipe the gas
it China and Sowth Koren; however,
it & only recenly that observers have
faced up 1o the prospect of BP exiting the
project completely,

S8

BP's sale of s stake in Kovykta will
draw a lime under the controversy, allow-
ing the British company to consider ways
i which it can exploit its stratepic alliance
with Gazprom. The option will give the
compary o chance o retain caposuee to
the project once the Russian company lks
flrther developed the field, although it is
umbikely that it will be fully exphoited umii
the middle of the next decade. Mr, Hay-
ward said cardier this week when aded
about Kovykia: 1 consider this issue 1o be
i e Bhan ane of those burngs: m e e ™

Mr Hayward =aid that BF and Giaspeom
wiould mitially look for projects of'at least
a3bn, arguing that the potenieal for fur-
ther growih “could be very signaficant”,
He said the alliance would be mutually
beneficial for boh companies, both in-
side and outside Russia, and that it woulk
ook for suitable investrment opporiun-
bies “mcross all geographies”, Gazprom
has rocently said it wanis 0o supply gas 1o
the UK market, although BF has nodown-
sircam gas operations i the country,

Analysts wene nol impressed with the
price paid for the stake in Kovykts, ar-
guimg that the vahstion of its controlling
stake was unairactive, given the fuge
potential of the field and the $450m that
THE-BP has already invested m devel-
oping the assct,
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usiralian Resources Miniser,

kany Macfaline, mmounced

a boost W petrobonm explo-

il i Avstralian waiers,

with 11 new offshore permits awanded to
explomation comprnics.

Acotal of 21 bids were received for the
11 arcas and these exploration programs
are worth more than SE00 millien.

“The high nunvber of bids and the huge
vestmend companies are prepared o
make shows the great inferest in Ausiral-
ian offshore petrokum explocation,™ Me.
Macfariane said.

“More than 5500 million will be in-
vested over the next six years 1o explose
Australian oil and gas opportunities,
taking total investment in the 2006 off-
shore petroleum acréage release 1o al-
mioel 52,2 hillion.”

The areas are in Commonweshh waters
off Western Australia, Tnsmarma and the
Northern Temitory and mchade four permiss
in Desigrmted Frontier Areas (DEAz)

“Companies which take on the greater
risk of exploring in DFAs are cligible
for favourable tax rates because i 15 in
thess unexplored frontier ancas that we
expect 1o find major new ol or gas re-
serves,” Mr. Macfarlane said.

This vear has seen & significant in-
crEse i the pumber of new companaes
applying o explore in Australian waters,

“It’s good 1o see new plavers in the
mearket. It demonstrates that the govemn-
mvent infiatives 1o hoost exploration are
working.” Mr. Macfarlane said.

The 11 mew permits are:

& Two permits in the Northem Arafura
Basin, off Morthem Temitory, to Samson
Intermational { Australia) Pry Lid;

& One permit in the Sorell Basin, off
Tasmania, to Samos Offshone Pry Lid;

® [Five permits in the Bonaparte Ba-
sin, off Western Australia, to CHNOOC
Australia E&P Pry Lid; Total E&P Aus-
tralia; Goldshorough Energy; and Reli-
mnce Industries Lid; and

gets $800 million boost to
offshore exploration

& Three permits in the Camarvon Ba-
st off Western Australia, 10 Weodside
Energy Lt and Hess Exploration {Car-
narvony Pry Lid; and Gerald Nelson.

Under the work program bidding sys-
tem, applicants are reguired 10 nomi-
nate a guaranteed minimum <dry hole”
exploration program for each of the
first three years of the permit term and
a <secondary” program for the remain-
ing three years. Each component of
the program must be completed in the
designated year or earlier. Permits ane
awarded for an initial term of six years
and may be renewed twice for periods
of five years.

Permit MT/P74 {released as WTOG-3]
in the Morhern Arafura Basin has been
awarded to Samson Intemational {Aus-
iralia} Pty Ltd. The company proposed
a puaranteed work progoum of 1400km
2D seismic and geotechnical studies at
an estimated cost of $2.78 million. The
secondary work program consists of
fwo exploration wells and 400km2 3D
seiamic survey at an estimasesd cost of

BE$ OFFSHORE ...

£33 million. There were no other buks
for this permit,

Permit MT/P75 (rebeased as NTG-4)
i ithe Mosthern Arafiura Basin has been
awarded to Samson Intemational {Aws-
ralin) Pry Lid, The company proposed
o guaranteed work program of 230Km
2D geismic survey and geotechnical
studies &t an estirated cost of 54008
million, The secondary work program
consists of two wells and T00km2 30
BEISMIC survey at an estimated cost of
%35 millbon, There were no other bids
for this permit,

Permit T8 (released as TOS-3) in
the Sorell Basin has been awanded to
Santos (Hfshore Pty Lid The company
proposed a guaranieed work program of
T00km 2D seismic survey and geotech-
nical studies a1 an estimated cost of $2.2
million, The secondary work program
consists of one well, geotechnical stud-
ies and H0km2 3D seismic survey at an
estimated cost of $35.9 million, There
weene no other bids for this permit.

Permit WA-S00-P (released as Wik-



13) in the Comarvon Basin has been
awarded to Gemald Nelson. Mr Nelson
proposed a guamnteed work program
of 22Tkm 2D scismic reprocessing;
40km2 3D survey and geological smd-
ies @t an estimated cost of $1.29 million,
The secondary work program consists
of two exploration wells and a 40km2
3D zzismic survey. There were no other
bids for this permit.

Permit WA-401-P (released as Wi-
10} in the Camarvon Basin has been
awarded to Gerald Melson, Mr Melson
proposed a guaranteed work program of
| 04km 2D seismic reprocessing, 45km2
iD seismic survey and geotechnical
stisdies at an estimated cost of 51.4 mil-
lion. The secondary work program con-
stets of two explosation wellz and 45km2
D seismic survey at an estimated cost
of 525 million. There were no other bids
for this permit.

Permit WA-402-P (released as Wikb-
2} in the Bonaparte Basin has been
awarded 1o Total E & P Auwstralia. The
company proposed & guaranteed work

program of 1000km 2D seismic reproc-
cssing, geotechnical studies, 754km?
new 30 seismic survey and 3D seismic
mterpretation af on estimated cost of
513.2 million. The secondary work pro-
gram consists of one exploration well
and geatechnical studies ot an estimated
cost of $3%.4 million. There were two
other bids for this aren.

Permit WA-403-P {released as Wik
3) in the Bonaparie Basin has been
awarded to Total E & P Australia. The
company proposed a guarantsed work
program of 1984km2 3D seismic sur-
vey, 3D seismic mterpretation, geotech-
nical studies and two explosation wells
a1 an eshimated cost of S144.4 million,
The secondary work program consists
of geotechnical studics at an estimated
cost of $7.2 milhion. There was one ath-
et bid for this area.

Permit WiA-404-P (released as Wié-
9 in the Camarvon Basin has been
awarded to Woodside Energy Lid and
Hess Exploration (Camarvon) Pry Led,
The companies proposed a guaranbeed

work program of 2748km2 3D survey,
geotechnical studies and nine explora-
tion wells at an estimated cost of $196,2
million. The secondary work program
consists of geotechnical studies and one
exploration well at an estimated cost of
2218 mullbon. There were four other
bids for this permit.

Permmt WA-405-P (released az W=
5} in the Benaparte Basin has been
pwarded Reliance Industries Led, The
company proposed a guarantesd work
program of 3200km 2D reprocessing,
geatechmical stedies, $300km 2D seis-
mic survey and S00km2 3D seismic
survey at an estimated cost of 59.6
million. The secondary work program
consists of geotechnical studies and
one exploration well at an estimated
cost of 520.16 million. There was one
othier bid for this permit

Permit WA-406-P (relensed as Wii-
[} in the Bonaparte Basin has been
awarded 1o CHOOC Australia EEP Pry
Ltd The company proposaed a guaran-
teed work program of 400km2 3D seis-
mic survey, geological studies and five
exploration welle at an estimated cost
of 3813 million. The secondary work
program consists of 400km2 3D seis-
mic survey, geological studies and five
cxploration wells at an estimated cost
of 380.8 million. There were two other
bids for this permat.

Permit WiA=407-F {released az WiG-
4) in the Bonaparte Basin has been
awarded to Goldsborough Energy. The
company proposed a guaranteed work
program of geotechmical smdies and
1400km 2D seismic survey and 20km
2D reprocessing af an estimated cost of
§2.75 million. The secondary work pro-
gram comsisls of seismic inferpretation,
gentechnical stodies and ooe explorss
tion well at an estimated cost of 3156
million., There were no other bids for

this permit.
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ffshore Mlarine Services

Tas appointed S1eve Tays

lor as Director of Opens-

tions of their Dubai busi-
ness umit, The creation of this new' po-
sition folbows the recent esizhlishmemt
of the company’s opertions in Dubai
which mark a significant international
expansion for (MS,

Sandy  Macklin, OMS Director of
Intemational Development comiments:
“The Faunch of our services in Dubai in-
dicates a period of vital growih in tenms
ol CHfshore Marine Services operations
on a global hasis; and the appointment
of Steve Taylor plays an integral role in
this development.”

“Uhar Dhubai business unit i @ crucial
addition to our company which cur-
rently operates worldwide from Aber-
deen, Mal, Singapore, Mew Zealand
and Penh, Australia, Chur oiim is o fur-
ther enbince and develop fhwe Jevels of
expertise and resounces within our over-
I imernntional epermtions through our
Duhai business, whils abs achieving
imdependent profitability for thas wnit.
O operations in Dubai open up @ sig-

Offshore
marine
services
names Steve
Taylor to head

s

< OFFSY0RE
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nificant opportunity 1o draw and build
on labor sounces and skills sets within
this geographical wrea, which wall play

- a vital role in our ohjectives for future
grovwth,”

With a strong knowledge of the in-
dustry laving previously held the po-
sition of European HR Manager with
Sama Fe Drilling for 23 years, Sieve
Taylor juins OMS from his role as Glo-
bal HR manager for Precision Drill-
ing Intermational. Steve also brings
sigmificant expertise from his roles as
Vice Chairman of the TADC (Norh Sea

| Chapter) Human Resounces Forum and

Chairmun of the UKDCA, an indusiry
committee et up o address UK mbus-
trinl relations izsues.

Sandy continucs: “Bringing a wealth
of experience and understamding of the
industry tir his position, Steve’s appoint-
ment s fundamenial in driving forward
the success of our operations in Pubai,
Steve will azsume overall responsihil-
ity of this unit and will be key in opti-
mizing the oppomanitics which can be
developed in this arca including growth
within Offshore Mirine Service’™s imler-

national drilling and marine business.™

OMS will be ome of the anchor ten-
ants of Dubai Maritime City, the world s
first pusrperse il city designed specifi-
cally 10 serve and enhance the manine
and offshore oll & gas industnes. It =
an imtegrabed mixed use development
encompassing  commercial, industrinl,
pchdemae, residential mmd lifesvle com-
poments, Spread across 237 hectares. the
multidimensional marnitime center 15-a
man-made peninsula which wall re-de-
fime the glohal marttinye communiny.

The Oifshore Marine Services group
offers o global =olation 1w the ndustry’s
menning and marine requingmenits. Core
activities are the worldwide recruitment
aned supply of experienced personne] o
the offshore drilling and marme indis-
trics, this includes offshore suppon ves-
sel crewing, mannimg and management
The conpay abso owns and operates il
own flect of ofizhore supphy and FIFS0
o take vassels.

DMS Giroup companiies are strlegi-
cally positioned workfwide mnd curmently
operate oul of Aberdeen, Malia, Singa-
pore. New Zealund and Perth, Australia




gxpects keen interest as

oil bid deadline looms

vprus hopes several com-

panics will seck a license

to cxplore for oil and nai-

oral gas ofl ils souwthern
shores before Aug [6th deadline. an
aflicinl swid.

The invitation for tenders, made de-
spife a prowing row with Turkey, ends
af 22300 p (R3O GMT). Shortly af-
terwards, the commierce and indwstr
ministey will announce the applicans,

Sin comranics. incleding Russian and
Chimese firmes, have shown a keen inter-
el in secaring a license. but none of the
nugjor mutinatisnaks s expected fo bid,

Commerce ministry official Solon
boasinis told state radio the govern-
ment would be “satisfied with four to
five spplications™ fo explore 11 of the
13 blocks within Cyvpross exelusive
CCONMNIC FOTH.,

% decision will e made by the cngd of
the vear A second round for the remain-
in= blocks willl be lannched fn 20008,

Cyvprus has warned thai Torkes's
continued threats over ofl exploration
could mean chstacles being placed fn
the path of across Ankara's EU aeges-
sinn hid.

( :t|:|:|'il.ll |"ll|'l.'|;:r'| Mindster Evato koa-
Zakou-Marcoullis sald Turkey coubil
it continue tryving to derail Cypirs’
ofl search by thicateningly demandd-
img it stop the venture.

Ankara has reiterated that o will
secure its “legal vights and fneresis™
in the reglon iF Cyprus procesls with
ofl and gas exploration.

wnd the breakaway Turkish Re-
public of Northern Cypras (TRNC),
recegnlbsed only by Ankara, has also
spoken o4k,

Presidentinl  spokesman. Hasan  Er-
cukica sail that “in case sach 4[1_--.|_-|.|||;|-
ments continae, it B mataral teexpect
the escalation of tension in the castern
Weliterranean,™

Febrnan's launch of the Heemsing
round came just two davs afier Ankas-
ru announced its own plans for ofl and
gas exploration in the eastern Mediter-
rupcan - & move that rriggered profesis
From the Cyvpriot gevernment.

Cyvpras is offering leenses for an
area of abour T square kilome-
fres | 2800 square miles).

Estimated ofl deposits are put
around gight 1o 10 billion barvels.

Cvproes has also signed gas and ol
cxploration and  exploliation  deals
with Cairo and HBeirur, o Iggering
sirang ohjections from Ankara.

Turkey has warned Egypr and Leb
andmn to l.‘h.'|;-i:t the deals. savimg Ches
infrimee on the riehis of the TRNC,

In reaction. Cyvpros lodged profesis
with the United MNatlons and the Eu-
ropan Lmien.

Cyprus, an ELD meimber state, has
been divided sinee 1974 when Turkey
seized and oceupled s northern thicd
in respoase tooan Athens-cangineered
coas in Micosia secking to uniled the
islamd with Gireece.
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China’s increasing
hold over Kazakh oil

riunds and shouts echo

through a spacious sunlit

gymnasium as a dozen

eenage boys fire their
fists and perfect their kicks.

The brand new martial aris school
is China's gift to the children of Kaza-
khstan’s oil rich province of Kyzlorda, a
place where Beijing has been flexing ils
energy musche

Outside the school, and as far as the
eye con see, lies the monotonous land-
scape of the Central Asian steppe.

Colourless grass pokes out of the dry
land, but just benenth the surface lies
Kazakhstan's vast oal and gas reserves,

Just & year and a half ago, the oil and
gas fields belonged o a Conadian com-
parry. But then, i a highly controversial
takeover, China’s state oil company
CWPC became the main shareholder of
PetroFazrakhsion.

It was an important acgquisition; the
§4.2bn (£2bn) deal became Beijing's
largest purchase here. But Ching's shop-
ping sprec I Kaenkhstan's energy sec-
tor is only st beginnmg.

From petrol stations 1o refinenes and
now even o 1,000km (620 mibe) long
pipcline, the first one ever to o 10 maim-
land China, the list of Beijing’s acquisi-
tioms is growing by the day.

“Our relationship with Kazakhstan s
i prioaty for us, and our foreign policy,”
savs Wang Bing, 2 spokesperson for the
Chinese embassy in the country’s eco-
nomis capitn] Almaty,

"We ane co-operating on marry levels,
and of course energy is very important. The
new pipeling, for example, is bugely sig-
nificant for both Charie and Kagakhstan,

“1t is the first odl pipeline into main-
land China, and it’s good for Kazakhstan
too, as it has allowed Kazakhstan to di-
versify cxport routes,” Wang Bing said.

Competing for Kazakh oll

Karakhstan is about 10 become one
of the world's top o1l producers, and as
the scramible for its resources inyfensi-
fies, the country’s president, Nursultan
Mazarbayev, says the game is fair, and
that Russia, China and the West are all
wilcome to invest,

“The United States, Russia and China
are all interested in Kazakhstan, and we
don’t want to allow a conflict of ivteres:
here,” Mr Nazarbayey told the BBC,

“That’s why we chose o muhi-vee-
toral foreign policy. The United States
is imvesting in oil and gas, Russia is a
hugely important neighbour and part-
ner, and we share a [,700km bosder
with China, so that relationship is also

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

very impertant. But we treal everyone
equally,” Mr Mazarbavev added.

This policy has helped Kazakhsian's
economy 1o grow faster than any other
in the former Soviet Union.

The country’’s ability 1o turn 1o Beijing
has also given Presadent Nazarbayev
a bargaining power when it comes o
dealing with the West,

But as China looks for energy to drive
its growing economy, i i also becoming
MOre ARETESSIVE 1N SCCUNING TEseTves,
and that threatens the gentle geopolin-
cal balance that President Mazarbayey is
keen io keep.

New Great Game

There are plenty of signs that the Cha-
mese are already petiing an wpper hand
in Central Asia

Unlike Wesiem ol firns, Chinese
state 0il companies do not have to oper-
ale on a commercial hasis.

Many analysis belicve China grosshy
overpaid for the PetroKazakhstan pur-
chase, seeing the deal asa perfect exam-
ple of Beijing"s willingness to pay over
the addls amd stifle competition.

And, sccording 1o the energy consult-
ant Robert Corrine, there is more bad
news for the Weat,

“The Chinese terd o sct very msch
like Westem oil companics acted in the
19208 - that what was their oil, was their
b, ol o one else conld el hold of
it,” Mr Corgine said,

*“1 think that the concern of Western com-
panies is 1ot that the Chinese are rying to
develop oil reserves outside tseir country
- thet’s only natural The problem s that
this ol goes dinscaly o Chires and mol to the
global market,” Mr Corrine said

Historically, Central Asia has always
been the battlegrownd of the Cireat
Game, the struggle for resources and in-
fluence between the great powers.

The garme now has o mew, and an in-
crepsinghy powerful player, and it has
comie 10 Cenitral Asia with s own mabes

Al that means fewer oppostumities for
the West ot a tinse when it o, is desper-
ate for more pocess and resources,
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= ndia has dramatically reduced the
estimated size of recent gas dis-
covenies in the Knshna-Godavan
(KG) basin of Andhm Pradesh,
which could diminish the area’ aftric-
tion to the world's top energy plavers.

The seventh round of bidding for 85 il
and gas blocks under the New Explom-
tron Licensmg Pobicy (MELP-VII), which
includes blocks in the Cauvery basin,
was onginally scheduled for st Apil,
pastponed unbl Later this monith, and now
peashed back apadn to Movember,

Twa of the country s state-rum exploe-
er-produeers, Oil & Matural Gas Corp.
(OMGT) and Cujarat State Petrolewm
Cormp. (G5PC), carlier had announced
discoveries off the hydrocarbon-rich In-
dian East Coast but later were forced to
concede that the finds were muoch lower
than initially projecied,

OMGC et o less than one-temh the
estimated size of its KOG basin find—to
56.6 hillion cu m (bem) from 595 bem
it iad forecast in December 2006, while
GSPC slashed even maore dmstically
the potential saze of its gas finds o 39,1
bern, froam 566 bom it had reported in
Jume 2005,

The admissions were a victory for
Dhrecior-Cieneral of Hydrocarbons VK.
Sibal, whe had been biterly eriticized
by ONGC for refusing 1o accept the
size of ONGC's KG basin gas discov-
iery, which if eriganally compared 1o the
huge gas find of Reliance Industines in
the same basin.

The large disparity between the two

sets of figures has induced experts 1o
urge the Indian authoritics to tighten
the noms for announcing oil and gas
discoveries 1o prevent exploration com-
panics fTom OVErTepOfing OF extract-
ing economic amd political capital from
such new finds,

The revised ONGC and GEPC figures
also threaten to undermine Mew Delhi's
claims that India will soon have a gas
surplus and become a net exporter of
the fuel. Gas supply in the country was
expecied o reach 188 million standard
cu nyiday (MMscmd) by 200910, a sig-
nificant rise from the present bevel of BO
MMsemel.

Indin also has been encoumging
power and fertilizer plands to switch to
s from naphtha te cut costs, But these
plans may now go awry, given that there
will be less domestic gas production
than was iniminlby projected.

s imports

The country impors T0% of s crude
ol requirements and 15 able to meet half
its gas demand of 170 MMscmd via ils
domestic production. The deficit in gas
consumption is covered by LMG im-
ports from countries swch as Clatars,

Prospects of socessing infemnational gas
gources. have brightemed with progress
in talks on the Iran-Pakistan-India pipe-
line, a recent agrecme with Algeria for
LMG, and Indian plans to join the %13
hillion trans-Saharan gas pigeline,

Turkmenistan also recently =aid it
i5 interesicd in building & gas pipeline

Rl
Gndavan

INdesimae:

across Afghanistan 1o Pakastan and In-
dia (G, July 23, 2007, Newsletter),
India is still hopefiul of buying gas from
Myanmar, despite China's moves to
secure supplies from the country on an
exclusive basis.

(NGO has kicked off nepotiations
with ExxonMaobil Corp. to import & mil-
lion tonnes of LNG from Hussia’s Sa-
khalin gas fields,

Finally, Indian Petroleum Minister
Murli Deorn announced in July that
the country would source 1.25 million
tonnes of LNG from Algeria by 20080
State-controlled Petronet LNG is to se-
cure gas from Sonmtrach, a move that
would add gas supplies to those already
on contract from Catar,

Despite these moves 10 secuse suf-
ficicnt gas, India’s hopes of selling all
blocks in the Cauvery basin at a good
price under NELP-VII may suffer a set- ﬁ
back because of its laxity in earlier &n-
nouncements of the size of gas finds, E
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North Sea
Northern,
Denmark

ir i located in block S60-4°20
in the north-western part of
the: Danesh sector of the North

Sea, sbout 220km from the
coast. The field lies 1 a depth of 2,070m
in Palacocene sandstone and has recover-
able reserves of 60 milkion bbls.

EXPLORATION

The mitial exploration well was
drilled in Sir Central o2 the end of 1993,
This was followed by an appraisal well
in August 1996, also in the central parn
of the structure, A third appraisal well
was subsequently dnlled on neighbour-
ing Sin Nonh.

DEVELOPMENT

In 196, Kvaemer (il ond Gas
(KOGAS) won the EPCI {engmesning,
procurement, construction and instalis-
fion) contract for the fast-fmack feld de-
veloprment strateiy. This was based upon
a purpose-built three-lcgged fully inte-
grated jack-up platform design, which
comamned wellheads, procdss equipmend
andl living guaniers. The platform stands
on the 1op of & stecl siorage fank.

The EPCI project cost for the Siri plat-
o amd offlcading system (not mclxlmg
the drelling) is just abive two billion Nor-
wegian Krooer, The operational life of Sin
i estinuaied 10 be al about ten years. This
provides the design basis for the topsides
equipment. Because the jack-up platform
cin be removed and re-used, the platform
lifie hs beeen %22 g 20 years.

JACKET

The platfomn’s legs ane 104 long, have
on outer deeneter of 3.5m and weigh 300
coch. Ther wall thackness vanes from
65mm & 110mm They are composed of
TP stes],

The upper parts of the legs have
a60mm-dinmeter jacking holes spaced
ot 1,750mm, The legs stand in 1 3m-deep
sheeves n the tank structure, In onder fo
provide restraint between the tank and
the begs. the gap between the begs and the
sheeves is grouted The jacking system
has a hydraulic ram pin-in-hole mecha-
nisnt, with three jacking units placed
around each leg. Each unil contains twior
hydroukic mms operating on a beam,

which houses one jacking pin.

The three beams are welded topether
to formn a mng The upper Satonary
halding ring & conpecied to the top of
the jack house, while a movable lower
waorking ring is located around cach leg.
Each leg was insialled as a complets
it with pipang located mside while the
deck was a float at the Roscnberg
vard i Stavanger. Two floating shear-
beg crames were also used simubiame-
owsly for this operation.

HULL

The hul] measares S0x60m and is.6.Tm
high. The topsides equipment is enclosed
i small 500t modubes, while the hull
itself contains dicsel and water storage,
clectrical rooms, general storage, ventila-
tion and conmmunication rooms.

At the bow of the hull are two 1 2m-
bomg Tork structures, which are wsed for
securing the wellhesd wwer struciure.
The forks are 1.4m Wagh and suppon the
well manifolds, The lving quanters ang
cantilevered oul Tm, on the oppasite skde
of the plaform. Dunng nomnal operss
tions, 21 people man the platferm. The
living quarters can aceomodate 6 peo-
ple in single cabins and who are there
1o mainky cater for the maintenance and
wiell work-over operstions,

TANK

The tank measures S0x66m and s
17.5m high. It has an effective stomage
vilume of 30UMKm". The base of the
tank includes skins of 1.6m ond 2m in
depth, which dnade the underside of the
tank inte compartmends,

Imiemnally, the tank consists of & mam
tank and three sepamic buoymncy com-
pantments, bocabed amound the leg sleeves.
These are wsed 1o provide bRl and depth
comtrd during the lowenng of the ank o
the scabecl. Seabiilsty was assssted by 50004
of concrete ballnst inseried in the bofiom of
the tank. The tank was built by Dacvwoo, in
Soulh Korea mul transporied to Stnanper
oy the heavy-lift vessel M3 Swan,

FLARE TOWER

Thee flare tower i5 located in one comer
of the platfonm. Tis M beight 15 dictated
by iis closeness to the dnlling ng.



B & contract worth an estimated

LISs1 million, CETCO Oulfeld

Services Company will supply

Petronas with permanent and
1:mpnr:|r:.- waler mgaliment Fl:h:kagﬁ
for it Pulai A platform in Peninsular
H:lla:rm'u..

Petronas required o water treatment
process that would ensure produced
waler from the Pulai A platform met
with regulations outlined by the Ma-
laysian Department Of Environment
(DOE) for levels of sl in water, and
complied with overboard discharge
legislation, CETCO Oilficld Serv-
ices Company was initially invited by
Petronas Cargali Sdn Bhd (PCSH) 1o
carry out i feld trial of their patented
CrudeSep technology onboard ihe Pu-
la A platform in September last vear,

The trinl allowed CETOO to test and
talar its technology to mest the nesds
of Petronas and gain ficld trial expe-
rience in the Malaysian region. The
permanent Auid ireatment package for
Puba A will see CETCO supply a dual
36 inch diameter CrudeSep vessel pack-
age to treat a flow rate of 15,000 bbls‘day
bo ensune a discharge of less than 30 ppo
ol in watber.

Whilst this permanent package is be-
ing manufactured, CETCO has supplied
# lemporary cquipment package to the
Pulai A platform. This comprises of a
EFY 2000 DF CrodeSorb adsorption
skid, hose package and specialist man-
power o manage the system.

Commenting on the value of this con-
tract for CETCO Chlfield Services Com-
pany, Thomas Blyth, Asia Pacific sales
manager said: “Petronas i an important
client for us, With significant operiions
fhroughout Makaysia, we were delighied
o be invited by them 1o test our tech-
nobegy on its Pulai A platform and thus
provide an effective, long term water
treatment solution,

“During the field trials we achieved
an oil in water overboand discharge
level of less than 2ppm from the Pulai
A produced water supply. Begulations
outlines by DOE stipulate that the over-
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secure Petronas
contract in Malaysia

board el in water content needs 1o be-
kow 30 ppm, the fact we achicved lev-
els of less than 2ppm signifies the huge
petential that our CrudeSep technology
has to offer.”

Mohd Suhaizan Yusof, field engineer
for Petronas added: “We are delighted
with the success of the water treatmen
package that CETCO has provided
us with, Mot only has the technology
package proven itsell as a valuable
means by which to treal waste water,
CETCO’s personnel have worked very
professionally and prompily, tailoring
i package that has excesded our re-
quiTements.

Continuing, Mohd simed: “We are
looking forwand 1o having a permanent

se—— 23>

water trestmient system indalled on the
pintfomm and | Bave no doubt we will
retam & professional working relation-
ship with CETCO Oilfield Services — al-
ready we are looking to nstall CETCO's
equipment on ik of our other platforms
o the Malaysian region,”

The CrudeSep vessel will be provid-
ed as part of an entire waler treatment
package. Employees from CETCO s
new office in Kuala Lumpuor will, in
conjunction with personnel from the
LK, provide project management soppor.

CETCO Oilfield Services Company
specialise in the removal of hydrocar-
bons and other contaminants from off-
shore and onshore wastewnter streams
produced during ol and gas operations.

REPORT
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ropical Storm Erin and
Tropical Storm Erin,
hit the southemn coast of Texas,
5 quickly followed by the looming
thrzan of Hurricane Dean, Currently la-
beled a Category Four hurricans, Dean
is expected to hit Belize and Mexico's
Yucatan Peainsuln Monday evening.

Passing over the slands of 51 Lo-
¢ia and Dominica, Hurmicane Dean has
alrzady been blamed for the deaths of
three people: an elderly man, as well as
u mather and her seven-wvear-old son.

According io the National Hurri-
cane Center, Hurricane Dean is located
pbhowt 125 miles southwest of Grand
Cayman. Cumently traveling west-
northwess, Humicane Dean contains
sustained winds of 150 mph with hur-
ricane-force winds extending outward
up to 60 miles. The storm is expected
to reach a Category Five on the Saffir-
Simpson scale within 24 hours,

These storms have already taken a
negative affect on the oil and gas in-
dustry, specifically on production in the
Ciulf of Mexico. The Minerals Manage-
ment Service (MMS), which menitors

ol and gas production in the Gulf of

O Mexico, reported that 13 platforms and

five drilling rigs were evacuated of all
personnel due 10 Tropical Storm Enn.

MMS announced that it activated
its Continuity of Operations Plan for
Hurricane Dean. The plan was put into
place to monitor the affect the storm
will have on oil and gas production.

The group reports that companies
hawve begun evacuating Gull of Mexico
rigs and platforms, a8 well as shut-in
oil and gas production, in preparation
fior the storm and to prevent any safety
or environmental 15508,

The MMS announced that the staff
from six procuction platfonms in the Gulf
of Mexico were evacuated, while person-
el from three nigs had bee n evacuated.

MMS reported that approximately
1. percent of the Gulf of Mexico's oil
production, or about 23,000 barrels of
oil per day, had been shut-in by Sun-
day. Tt also cstimated that about 0.7
percent of the natural gas production m
the Gulf of Mexico had been shut-in,
which is about 54 million cubic feet of
gas a day.

Moble Corporation, an miermational
contract  drilling  services  company,
evacuated approximately 650 people
from its six deepwater ngs in the Gulf

of Mexico, “We've cvacuuted all of
our deepwater gulfl fleet as of now,”
said John Breed, Noble Corporation®s
spokesman, While the company s No.
1 priority of safety hasn't changed over
the years, the trend toward decpwaler
has affected the company s logistics for
evacuating its personnel, he explained.
It takes more time 10 evacuate the rigs
because they are farther away, so the
decision (o evacuate is made carlicr.

Hurmicane Dean is the first humicane
for the 2007 Atlantic hurricane scason,
which spans June through Movember
As many as nine hurricanes have been
predicted to form during this year's
hurricame season.




il 15 headed straight to
£10b a barrel, Venezuelan
President Hupo Chaves
said hours after prices
surged to an all-time high near 579,

But others remember the price col-
lapses of the lase four years and wonder
if markets are headed for a repeat.

US erude recently climbed to a record
high of 578.77 a barrel, surpassing the
previous peak of 57840 reached in
Jualy 2006,

Prices have since fallen more than 52,
irading near 576 a hamrel, as some ana-
lyats wam of a market comection.

“There will most likely be a shamp coe-
rection a8 prices are exceptionally high
now,” said Davide Tabarelli, chainmsan of
encrgy reseanch and consultancy company
Momisma Energia. “The market will soon-
er of later move back o equilibrium,”

Since 2003, the oil market has en-
tered into  sharp comection phase afier
climbing to its highs for each year. Afier
reaching last year’s peak, prices tumibled
36 per cent in the following six months
10 below 550 o bamel,

Analysis saicl this latest rally has been

fuelled mostly by an influx of new in-
vestment money, mstend of any big
fundamental news such as ermicanss or
Middle East tensions,

“We've been lacking bullish news
for a while. When the comection siaris,
it coubd go very quickly,” said Olivier
Jakob of Petromatrix. “Going back to
560-365 is not that far-fetched,”

Compared with the rest of the energy
comples, LS cnade stands: alone in its rally,

Prices for gasoline, fuel oil and other
petroleum products have fallen since
prvicl-July as US refiners ramp up prodie-
tion and stockpiles rise. This has caused
refinery profit mangins 1o namow,

Even US crude’s fellow benchrork,
Loncon Brent cnsde, has eased afber nesch-
irgt a1 2-month high of S78.40 in rmid-July,

Traders have tnken note

MYMEX crde oil speculators have
pared their recond high net long posiiions,
showmg o mefuctanee o extend buflish
bets om the markeL

“Funds mbding length of late, contrils-
uting to the upside, are mow somewliat
on the defensive and ... a significant

Irierrasdiora 130 & (lini Magarrm .mnnﬂi .-

pullback appears in the works” said
Mary Haskins of MF Global Energy.

But for every major correction in the
last five years, prices cveniually recov-
ered and surged to mew recosd highs,

As for this summer, the owtput cuts
that Opec snnounced last year remain in
place, the Atlantic hurricane season still
poses risks to US oil rigs, while geopo-
lstical tensions in the Middle East and
West Afnica linger.

Chavez is not alone in believing oil's
rally will continuwe. Goldman Sachs saud
last month prices coubd reach $95 by the
end of the vear

US oil's rally to record prices this
fanmer may have furher to run as re-
finérs ramp up production to rebudld in-
vertores in ihe giant market,

U5 refiners struggled this summer with
a series of outages that muted demand
for crude feedstock and dmined product
stocks s the worlds W corsumer en-
tered its peak pacoline demand seacon,

But with downed units coming back
on line, refiners” thirst for crude 15 on
the nise and may push prices higher,
anitlvsts said.
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pipeline project underway

A series of projecis being camed
| out in the Caspian reguom over ithe mext
five years will result in a near fivefold
increase in Axerbaijan’s oil produc-
tion, The Bake-Thilisi-Ceylan (BTC)
pipeline project will give Azerbaijan,
which was one of the first oil- pro-
ducing coumirees m the world, Casy
aceess to the global crsde oil marked.
The 55295 billion BTC line is ca-
pable of transporiing one million bar-
rels a day from Caspian shores 1o the
Sediterranenn for export to the US and
Europe. The BTL pipeline w ill be laid
in the nest three vears, 1zking odl from
Azer-Chirag-Guneshhi
oilfields im Azerbaijan, via Georgia, to
| Turkey's Ceyhan terminal — a distance
af 1,720km - from where the ships can
carry the oil to memational markets.
The pipeline will cross more than
1,500 rivers amd will elimb to a high

the offshore

REPORT_

point of 2,700 metres before retum-
ing to sep level at Ceyhan. The phys-
cal comstrection work will commence
in the first quarter af 2003 and will be
completed by 2003 to coincide with the
next phase of developiment of the gunt
Azen-Chirag-Guneshli oilfield

The BTC praject is being managed by
BP on behall of an internationn] group
of investors, o Awgust 2002, the BT
pipeline’s owners ercated “The Baku-
Ibilisi-Cevhan  Pipeline  Company”
(BTC Ca.'), which will construct and
operate the BTC oil pipeline. The BTC
Co. shareholders are currenily BE, State
0il Company of the Azerbaijan Repub-
lic (SOCAR), Unoeal. Statodl, Turkive
Petmallen AD (TPACY, Eni, Totalk)
paElf, ltochu, INPEX, ConocoPhillsps
and Amersdn Hess, In September 2002,
the BTC was sanclioned Inoa ceremuony
that was held to celebrate the start of

@‘ .FFSH““ E wheraral T G Lacaers

the construction phase of the project
The presidents of Azerbaijan, Geongin
and Turkey attended this event, wihich
marked a major milestone in the pipe-
line's reahisation

The contract awards (1o Greek-based
Consolidated Contractors Intematsonal
Company (CCIC) for pipelay n Ac-
erbaijan, and Franco-British Spie Ca-
pag/US Petrofac for pipelay in Geongia
and facilities in both countries) wene
the result of o meticulous screening
process that narrowed down a field of
| 20 compamnies to eight hat werne mvit-
ed o tencer. Tmporting some 155,000
tonnes of steel pipe for the Aszcrbaljan
section alone 5 a challenpe. Despate
being on the Caspian Sea, Azerbaijan
i land-locked, so the pipe from Japan
will be transporied to the port of Poli
on ithe Black Sea and then by rmal to
Azerbaijan. Addinonal contracts have
been awarded by BOTAS Petroleum
Fipeline Corporation, BTCs contri-
tor for the Turkey contract, including
awards for pipelay, pump stations amd
the terminil m Ceyhan




The route for the BTC pipeline has
been chosen with great care 10 avoid
disturbance to both nameral environ-
ments and popalations i the arca, The
entirg length of the line will be buried
ared wall carmy oil unseen and unheard
pasi neighbouring communities. Full
environmental and social impact as-
sessments {ESIAs) were conducted for
the BTC project and were followed by
a two-month consultation period with
a wide circle of stakeholders inclugl-
ing national amd local authogities, non-
governmental organisations, the media
and local commaunitics. The assessmen)
documents describe the existing envi-
renmental and social conditions along
the pipeline rowte, predicted effects of
these activities and the measures that
will be taken to prevent and mitigate
ony negative impacis on the ecology
ond population. The ESlAs were sub-
mifted to relevant govermment bodies
in Agerbaijan, Georgia and Turkey and
have been approved. This will allow
construction of the BTC pipeling jo-
commence in 2003 for the route select-

ed in the detailed engineering phasc.

The next step was to begin the land
goquisition process in all the three
countries. Having selected the opti-
mirn route, the project team began the
task of securing the righes that would
allow access o ench section of the
route for construction and for remstate-
ment of the land immedimely after-
wards, This involved negotmtions with
almost 20,000 landowners and users
whose land will be crossed dunmng con-
struction, In :‘l...l!l,:r'l;!.ﬁi]ﬂq alone, sarvey
teams imerviewed T.000 landowners
to record the existing condation of the
land and 1o ascertain the concems of
people about the project. A kc}- objee-
tive is o minimize the impact on daily
life and to leave the smallest footprim
|'r|.'|.~\.5.!||"||.1.: while construction teams arc
working on any given sechion. All
landowners and wsers will receive fair
CoaNpREnsalaon for Ay -lj..'lmngc. or |oss
of income, and there wall be a clearly
defincd methad fos resalving any dis-
puts that :n:igh[ EFEEE

Throughou! constrection and rein-

stifemient, the project will provide tem.
porary employment opportunitics for
local people - often in areas of high
unemployment. It s expected that the
pipeline will provide arowsd 10,000
pobs ot the peak of the construction
phase. Where land is required for the
progect, either on a penmanent or fem-
porary basis, landowners and people
using the land will receive compensa-
tion for this and for any loss of iIncome,
which will be determined through a
Iranspancnl process

The construction of the BTC oil
pipcling is cumently one of the preatest
projecis in the oil secior of the world
oeonomy, This chillenging project will
make a positive difference by bringing
significant benefiis o the region, By
avoiding the Bosphorus Strait, it will
relicve the mevitlable growth in oil-re-
lated iraffic and associated environ-
menial risks, will create substantial rev-
enues for the ransit countries and will
help strengthen economic and political
links between Azerbaijan, Georgia,
Turkey and the West. In addition, the
BTC project will generate shom-tenm
constrichion and long-ferm  operation
employment opportunities for supply of
goods and services by local businesses,

aned will provide community and envi- |

momental imvestment PIOETAImCS.

Baku-Thilisi-Cevhan Pipeline Facts
& |,760km long

# Eight pump stations

# Rises toa height of 2800 fioct

# 42 inches wide i Azerbaijan and
Turkey, 46 nches in Genrgia

# Capable of pumping one million
barrels per day

& To be operated by BTC Co. for 20
VEars

& Costing U552.95 billion in total
& Construction will commence first
quarter of 2003

& Transportation stans spring 2003

REPORT
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Dubai’'s Kampac 0il
signs Dh.8b Ghana rail contract

uhai-based Kampac Oil Company, which beads a consortium that has won a Dh5 8
billion (%1.6 hillion) railway project'in the western pant of Ghana, has announcex! the
signing of 35-year concession agreement with the Ghana Railway Corporation,
Charles Ampofo, Chairman-Kampae Oil ME (Kampac group) in the presence of Gha-
naion Miniser of Ports, Railways and Harbour Chrestopher Ameyaw Alumifi, signed the Westem
Rail Line contract that imvolves the consmuction of 800km of new rail line and the rehahtabion
of 400 km of existing lme.
The new line, the construction of which will commence from December 1, 2007, will run from
the town of Takormsd to Hamile in the Upper West Region, while the redevelopment job s for the
existing line from Takoradi to Kumasi. The first phase of the contract - redevelopment of 400km
rail line - is scheduled 1o complete in 18 months while the entire 800km new line will be commas-
sioned in 45 months.
| Adtendling the signing ceremdon)y Wil a delegation from the UAE comprising Kampaec Oil Company's
directors and consortium partners besides 1op Ghana government officials,
Minister Akumfi said the ambitious contract, which heralded a new em in cross-border investment
arnd economic cooperation between the United Arab Emirates and Ghana, was pant of his govem-
ment’s policy of extending milway lines throughout the country, “The avwarding. of this contract
rrearks the fulfillment of government's policy to extend the country rail network to the northern parts-
af the country,” he said This is in line with the govermnment's efforts at extending the mil network
beyvond Eumasi toensure a very efficient mil network to boost trade and investment,
“Tt will also promede cross-border trade and economic activity through improved land transpon link-
ages and improve air passenger and fréight linkages across Africa’s sub-region,” the Mindster said.
Under il terms, Kampae 01l ME will design, burld, operate and transfer the 800km radl ling from
Takoradi to Hamile in the Upper West Region bo the government. Kanipac has secured the mineral
and mining rights for key proven reserves valued in excess of 52 billionas part of the concession.
The new standard gauge line will start from. Takoradi through Manso, Tarkwa, HuniValley,
Dunkwa, Awaso, Nyinahim, Sunyani, Techiman, Bole, and Sawla, Wa to Hamile.
The UAE-based organisations of the consortium include the Jebel Ali-based Gull African
Project Co. L, Dubai-based Suresh Trading Co., Other consodtium partners are China Na-
tional Machinery Imporn and Export Corporation, Transtech Enginecring Corporation, Man-
ferrotaal, Rail One from Germany, Pasiner Edustrial Tesisler Sanayi Ve Ticaret A5, R.H
Railway Consultants, Consolidated Power Projects (Pig), Geneva-based Optima Asset Man-
agement Co., and Smice Intemational.
Charles Amipofo, said the ambitious project was aimed at bringing up the capacity of the key West-
em Line freight corridor, inland port, and cross-border linkages quickly 1o re-capture lost freight
revenue.
Armpofo sard the profect seeks to strengthen the country’s key freight comidor while stemming
the railway network’s traffic woes and revenue loss, The project also envisages rehabilitating
and maintrining the existing Westem Line. Part of the projéct i< the opening of an inland port it
Hoankra Kumasi aimed st reducing customs clearnce pressure ot the Tema and Takoradi ports by
redirecting freight inland 10 increase rail traffic and reverne. The expansion of the Takomdr deep-
water port facility and plans to reduce congestion at the Tema port are also part of the project.
Thie project financing was backstopped by the assignment of 52 billion worth of mincral and min-
ing rights in Ghana 1o the consortium on an exclusive basis.
Kampac Oil Cosmpany, a subsidiary of the Kampac Group that was established in 1988, has seen
steady growth over the last decade with 15 offices in 15 countries around the globe. It has diversi-
I fied busingss interests.
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chinguetti oil neid, MAUrITANIA

he Chinguetti field Lies off
the coast of the Islarmae Re-
public of Mauntania, Morth
West Africa, in Block 4,
PSC (Production Sharing Contract) area
B, approx. B0km west of the Mauritani-
an coastline and 90km from the capital,
Mouakchoat, It is opemted by Woodside
Mauritania on behall of AGIP, Hasdman
Petroleum, Fusion Ol and Gas and Roc
il The development works under a
PSC with the Mauritanian Govemment,
Chinguetti was discoverad in 2001,
Geologically, Chinguetti 15 o faulted an-
ticlinal structure with an area of around
12kny and a dismeter of 4.5km. It 1=
dominated by a major east-west trend-
ing nonmal fault with & maccimum throw
in excess of 250m at the erest. The res-
ervoir i5 located 1, 300m to 1,900m be-
lov thee seafloor. The development con-
sizts of three main gas dscovenies, at
Chinguetti, Tiof and Banda. Estimated
recoverable oil reserves are put at 120
million bbl (19 million m"). The total
development cost has been estimated at
500 million.

DRILLING

The Chingueiti development has 21
exploration, appraisal and development
wells. These will include one commil-
ment well in the Dorade prospect in
PSC area C2 and five exploration wells
in PSC areas A and B. The operator will
also drill up to four appraisal wells on
the Tiof discovery.,

In addition, the development drilling
programme on Chinguett izl will in-
vollve up b0 3ix oil production wells, four
water injection wells and one gas injec-
tion well in Phase 1 development.

The drilling will be carmed out by
rwo deepwater dnlling units - the West

Mavigator and thé Stena Tay. The West
Mavigator will batch-dnll the top hole
sections before the Stena Tay com-
mences the bottom hole target sections.
The West Mavigator will stant with the
exploration wells Dorade, Capitaine,
Tevet and the Tiof-A appraizal well, be-
fore moving on to the Tiof-3 appraisal
well an the Tiof discovery.

The field will be developed by an FPSO,
located approximately Sk from the cen-
tre of the field, in a north-cast or south-cast
trending direction. Chinguetti will produce
from six production wells from three dnll-
ing centres / manifolds a2 stan-up. Produc-
tion 15 expecied to begin in 2006 at about
T5,0000'd. Field life is expected to be in
the order of 8 to 15 vears,

FFs0

Chinguetti will be developed from
a Floating Production Storage and Of-
floading system. 04l will enter the FPSCY
via Aexible flowlines and nsers. Surplus
gas not required for fuel will be retumed
i3 a reservoir via a pas inpectson well
located seweral kilometres owtside the
field and connected to the manifold by
a gas injection line. Produwced forma-
tion water separated from the oil will be
treated and discharged overboand.

Wioodzide will use the converted trad-
ing tanker Berge Helene, The Berge
Helene was budlt as a tanker at Chant-
iers de L' Adkantque in France. It has
a 384 Tim overall length or 330.77m
between perpendiculars, a breadth of
31.87m and a depth of 27.34m. It has
a 21.37m drooght. It registers 137,578t
gross, 103,583t net and has a deadweight
of 2744671 It is designed 10 withstand
the D0y storm condition of 6, 1m wives.
The Beerge Helene has a stomge capacity
of up o 1.6 million barrels of oil.

MAURITANIA

The vessel is powered by two Sial-
Laval steam turbines, which bodal
32.445bhp. These are linked by triple
and double-reduction gears 1o a sin-
gle screw shaft. The ship has a service
speed 16 knots,

In 2001-02, the tanker was converted
at the Jurong shipyard in Singapose, The
oil and gas processing facilities were
provided by ABB Offshore Svatems
It has an External Turre! Production
systern (ETF). Bergesen awarded Ad-
vanced Production and Loading (APL)
the contract for the single point moormg
(5PM) systemn. Berpe Helene was re-
classified by Det Morske Veritos and ap-
proved for use as a permanently moored
vessel for oil field production for at least
another ten years.
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hree oil fields - Tud, Amoku-

ra and Palcke reserves lo-

cited m PEP 33450, 1he

offshore Tarmnaki  baesin,
Mew Zealand - are being developed in
phases under the Tur Area Uil Progect,
Work on the 5204 million project began
in fourth quarter of 2005 and s sched-
uled for completion by the first quarter
af 2007,

The operator of the project s Mew
Zealand Overseas Petroleum Limoted
and the contract for the project was
awarded to Prosafe Production Serv-
ices Pry Lid. Aostralian Worldwide Ex-
plocation Lid (AWE) is responsible for
the fumding.

During 200304, a joint venture of
AWE Mew Zfealand Piy Lid and Mew
Zealsnd Cwerseas Petroleum  Limited

| discovered the three adjoining o1l fields

40ikm froem the coastline. Mew Zealand s
Ministry of Ecomomic Develogment
(MED approved the final terms of the
petroleum mining perodt (PMP 38158
The Tui Area Oil Project will supply the
Azia Pacific region inchuding refinerécs
of Aucralia’s east ooast

The light sweet Tui Arca ol is very
similar 1o that of reservoirs at Maui
flebd, offdhore Taramaki, and Bass
Strait. Though the oulput from the four
wells s expected to dwindle gradually,
the pavback on the mmitial capital will
be guite high. New discovenies on the
nearby reserves will also result in ad-
ditiomal gain fior the project.

Three oil fields in
Taranaki Basin, New Zealand

PROMECT SPECIFICATIONS

According to propections, the recever-
able wil reserves in the three fields will
be 26,8 million barcls and the initial
outflow i likely to be 50,000bopd. The
development works includes the dnlhing
of fowr wells 120m deep into the subses,
The wells will be conmected to a Float-
ing Production, Storage and Offtcading
vesze]| (FPS0Y),

Due 1o o shorage of suitable offshone
ddrilling rigs, a contract was awarded to
Marmongd Ofshore for the use of Ococan
Patrnat sermi submersible rig.

[iher prospects, including Ticke and
Tarmmn, have been sdentified wathin the
Tui arga on the existing 3D selsmic grid,
,.l'lm;,wdm.g o AWE, the Jl'l-"l;'i'l-"l' plan willl
also melode the d-l,."l.'l,:ll,li'lnﬁlr. af five wilkd-
cat explorstion wells beginning from the
third quarter of 2006, This exploraticn
programme will be carmied out in conjune-
tien with the four development wells,

As per the MED approval, the dnlling
operation on bwo exphomtion wells will be
completed within fwe vesss from the dale of
permit. This will be the subject 1o the prior
agreed ng day mics and the option sk on
Ciccan Patnol

WORK IN PROGRESS

The works on subsen fabrication and
installation began in the fourth quarter
of 2005. The drilling operation on the
fiour wells will begin in the fowrth quarter
of 2006 and scheduled 1o be completed
svithim six months,

BE® OFFSHORE ..............
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An FPS0 vessel wall be used for i
imisng the oil mcovery, Its ol ssorape
capacity will be 00000 barrls and the
urit has been desgned o cater to different
nvpes of offtake ol tankers. The Four wells
will be bmked to the FPSO which wall han-
dlle 120,000 barmels of ol per day

Under the charter amangement, Pro-
safie is responsible for the FPS0 opera-
tion foran miatial peried of five vears, The
contract valoe 1s 5178 nulhion.

KEY PLAYERS

The stakcholders of Tui Amea il
Project and PEP 38460 IV are AWE
Mew Fealand Pry Lid (20M%), New Zea-
land Orverseas Petroleurm Limited (4.5%),
Mitsui E&P Mew Zealand Led {12.5%),
WA via Stewan Petroleum Company
Lad (12.5%) and WA Petroeum Led Pan
Pacific { 10%).




he Shah Deniz oil field lies

between  Mobil's  Ogquz,

Chevion's  Asheron  and

Exxon’s Makhchivan fichkds.

I naemee can be tmnslated as King's Sca’.

The prospect is situated in the South

Caspian Sea, off the Azerbaijan shore,

ppprosimately  Tkm  south-cast of

Baku. It lics in water depths ranging

from S0m in the north-west, 1o §00m in

the south-east, The coniract area covers
ppproximately 860km?.

RESERVES

The Shah Deniz structure les 35km
south-cast of the Bahar field and T0km
south-west of the supengrant Gunashli-
Chirag-Azen oilfield complex, With a
vertical relief of over 1.5km {1 male), the
mapped strecture encloses an ares in ex-
cess of 300km’, The man reservoir rocks
within the strechure are expected 1o be at
a total depth of 5km fo 6.5km and they
have been folded into a relatively sample
dip-closed antichne stnsctune,

Reserve cstimates have been cikeu-
lated at between 1.5 §o0 3 ballion bhamels
of il (250 to SO0 millien tonnes) and 50
to 100 billion m* of gas. Development of
thie reservies at depths of S00m have been
made wing fechnobory onginally devel-
aped for the northern North Sea amd the
Gulf of Mexico,

SEISMIC
In the summer of 1997, aver 22,000km
of modem 30 seismic data was scquired

shah beniz South
Gaspian Sea, Azerbaijan

about the Shah Deniz PRA contract area,
by the Aserbaijan seismic company,
Cagpaan Geophysical, After the datn had
been acquired using their ship, the MN
Baki, Caspian Geophysical processed it
in their cenire m Baku,

SUBSURFACE GEOLOGY

Immediately prior to the 30 data ac-
quisttion, sddiional data was comgled,
concerming the water depth and the near-
surface conditions over Shah Deniz, This
detailed bathymetry provided informes-
tion on the foults asockted with mud
diapir collapse, shallow g, debeis Nows
1,000m below the seabed and modemn-
day features such as mud voleanoes and
seabed channels. In total, 12 separate rmud
volcanoes have been identified, The Brges
of these, north of the resarvolr, produces a
major debris flow over Skm wide

EXPLORATION

The three-year exploration programnme:
for Shah Deniz is on schedule and all
of the significant milestones have been
achieved.

DRILLING

Two exploration welks will be drlled 1o
fislfil the drilling obligation of the PSA.

Starting the dnlling progromme, lhe
well SDXN-1 was spudded mn July 1994
using the semisubmersible Dadn Gorgud,
Well SDX-1 is located T0km south of
Baku at location E on the north-zast flank
of the stmecture, in 135m-deep waler

SE—

Plans emvasape dnlling the top hole down
to & depih of approximately 2,500m be-
fore sekting the 13 38in casing.

This ng i5 not capable of dnllmg the
lower sections of the Shah Deniz wells
duwe to limniatations with the demick cipac-
iy and the well-controll cquipment.

SHELFS

The Shelf 5 rebuild was camed ot
m e KMNF Shipyard in less than 18
months. This involved the removal of
40000 of equipment. Water-depth capa-
bility was increased from 280m to T00m
and ihe variable deck load was extended
tor 3 200; 9.6MW af poweer and 15, 000psi
BOP were insialbed.

FROMNT-END STUDIES

In advance of the resubs of the frst
well, Shah Deniz is undertaking concep-
tual engineering studics now, 50 as io be
i a position ready o determine the most
coonoemical conceplt for the production of
bydrocarbens, In March 1998, Casplan
Resource Development, a joint venbure
of Amec Process and Enengy, Fluor Dan-
el and JP Kenny, as well as subconire-
tors Gipromomefiegns and the Caspaan
]lrill:in_g f..':'r;'l"q:u.ll_l,r [:-‘.l_'.l_’fﬂl?l:.‘ﬁama FL‘_L
was awarded a contract for conceptual
ENIRGETING HErvices.

It s envisaged that the field will be
i:::_ph;_l-:ll.ﬂ-l.l i|| ] p!l:u:'.::u_! dl’l"l.'t:'||,}i'||.‘|h|:nl'.. -
'l.-'c_ﬂri:n-g shallow-amer p!:'llfnrlns. and
thﬁ:u s}:.ll;ql'uk :il.‘l -:t¢¢i'u..'1' WEETR, e
back 10 the plaforms.
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rganization  of  Perole-
um Exporing Countries
crude oil output cuts have
succesded in stabilizing
prices, but likely haven't cut deep-
Iy enough inmto global stockpiles to
sapction a production imcrease at the
group’s Sept. 11 meeting,

“As | see it at this timie, there's enough
crude in the market,” OPEC s Secretary
Ceeneral Abdalla El-Badn sad.

He appeared to hint that DPEC wall
afficially keep output restraints in place
when it meets at its Vienna headguoar-
ters in less than two weeks and take up
the issue again at s scheduled Dec. 5
meeting in the United Arab Emirates.

“We'll review the market and we'll
dee what we can do in Sepienher, but
the picture at this time is not clear. It
will be clear to me in December what's
going o happen in the American econ-
omy,” he said, referring to unfolding
eredit crunch that has sparked fears of
an economic slowdown,

Tradkitboreal price hawks [ran and Ven-
emela hwve in recent days called for
OPELC 10 contimee oulpul resiraints,

OPEC s de facio leader, Sandi Ara-
bia, the world’s biggest oil exporter,
typically hos yet 1o tip its hand ahead
of the meeting.

On July 11, Saudi Oil Minister Ali
Maimi said prices near $72.30 a bamel

weren't justified becouse “there 15 0 good
babance betorsen supply and demand.”
He said then that the level of inventones -
“hiigher than they have been im the past five
vears” - were “very, very comfontahle.’

[ndesd, an Encrgy Matters review
of the oil market since Oct. 20, 2004
- when OPEC agreed to its first pro-
duction cuts in two years - shows the
aroup revived prices, at a hefty cost in
revenne and market share, bat hasn't
significantly dented global inventosies.

Data from the Indernational Energy
Agency, the energy waichdog of the
major industrialized nations, show that
inveniories held by those nations in
Cetober 2006 were sufficient o cover
54 days of demand.

in s Intest report, dated Aug. 10,
[EA said stocks at the end of June re-
mained at 34 days cover. IEA s mext re-
port, measuring end-July stocks, isn't
duz umtil Sept. 12, a day after OFEC
convenes ils ministerial conference,

Pre-Meeting OPEC-1EA Talks

OPEC’s El-Badri 15 sel to meet
Mobwo Tanana, the incoming [EA ex-
eculive director, on Sepl. 5, sources
close 1o the talks said, but it"s unclesr
whiat's on the agenda.

1EA has repeatedly pressed OPEC 10
mcrease oil output, waming that world
oil demand s likely tir outpace supply
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this winter and the gap will widen if
OPEC decides not to raise coude pro-
duction on Sepl. 11.

OPEC"s caution in the current en-
vironment speaks o the hard lessons
leamed from the ill-timed decizion in
Jakarta in Movember 1997, A move 1o
lift putpur quotas by 10% corresponded
with the start of the Asian financial cri-
sis and an unusually warm winter in the
Morthern Hemisphere, In the following
manths, prces fell by nearly 30% 1o
below 511 a barrel in December 1993
and dedn’t recover to pre-Jakama lev-
els until late summer 19949 after several
OPEC oatpat cuts,

Prior 1o the Jakara meeting, the IEA
had projected that global oil demand
would rise by 3.3% on the year in the
fourth quarter of 1997, In reality,
grew only 2.4%. In the first quarter of
1998, global demand rose just 0.53% on
the year, agains the 1EA s projection
of 3.1%% growth,

Last sutumn, ncting b0 stounch & down-
ward spirl m poices, OPEC acted o cm
output begmning Nov. 1 by 1.2 millson bas-
reds & dary and lifted the size of the cutio 1.7
miltion barmels a day from Feb. 1, 2007,

The price of OPEC's reference basket
of crudes fell by mose than ane-third from
an ey August 2006 high of 57268 fo
554,10 on Oct. 4, spuming the cut agres-
ment, The basket price rebounded fo a

record 73,67 this July 0.

Energy Matters tracked OPEC's bas-
ket price over the 220 days since the
Chet. 20, 2006 cut agreement and com-
pared it with the same pertod prior o
the agreement. Remarkably, pnces
have stabilized to average 561 a barrel
since the cut was deceded, just 66 cents,
or 1%, below the prior 220-day period,
dating back to mid-December 2005,

Revenues Down 586 Million A Day

Since the OPEC cut agreement, the
average front-month crude oil futures
price on the New York Mercantile Ex-
change is down 5.1%, compared with
the prior 220 days,

OPEC s basket tracks a broader va-
riety of crude and i5 more representa-
tive of the market than Mymex prices,
which can be subject to wide swings
around contract expiration and due 1o
heavy speculative trading.

Output from the 10 QOPEC members
(excluding Irzq and Angela) in the
group’s quota system fell by 1.1 mil-
linn barrels a day, or 4%, from levels in
the 220 days prios to the cut agreement,
Cuiput restraints and lower prices cut
the value of OPEC-10 production by
5%, or 536 million barrels a day, to
£1.62 billion a day,

Based on [EA data, global oil de-
mand averaged [.2%, or | million

barrels a day higher since the output

agreement, than in the 220 days before
the deal. Despite the nising demand, the
cuts meant OFECs share of the global
miarket slid to 31.2% from near 33%
before the deal.

The value OPEC’s oil revenves were
further hit by 2 6.6% decline in the val-
ue of the dollar (the currency m which
oil 13 priced ghobally) agninst the euro,
Om average, the dollar was equal to
805 euro cents prior to the cut and just
75.2 euro cents since the cut.

OPEC may chalk up the costs to the
price of doing business and find them
cheap, compared with the impact of a
past-lakarta-size price collapse.

All these factors combine to make a
powerful argument for OPEC 1o hold
the line on production - officially -
while some countrics may ease more
barrels into the market shead of a likely
December policy review,

Antoine Halff, energy analyst at Fi-
mat USA in Mew York, said OPEC’s
apparent success in stabilizing prices
150t shared equally.

] guess one could argue it's been a
suceess for the (OPEC) countries that
hanve been struggling fo keep production
going even at reduced rates,” he sand
“Hoving Saudis and ... others with spare
capacity agree to cul their own outpul
has stemmed the bleeding for the likes
of Iran, Migenia and Veneouela,”
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he first imponant feamre of

imbernction between  gase-

ous fraces amnd marine of-

EATISME is the quick fish
response [0 o loXIC gas as compared
with fish réesponse 10 other dissolved o
ﬁ[lx]’h;r.-lfq'lj toxicants, Cias 1'.||'||d.|3.' pen-
pirafes nto the Orgianasm 1I.'h|'ll.'l.':iiI:||.:|
r|:|r|,1|t_|.l"||| the i|__':.||'\._| and disturbs the main
functsomal Syslerms |::n|.:\|:|izlliun. PV =
ous sysbem, blood formalion, ensEyime
activity, and others). Extemal ¢vidence
of these disturbances includes a pumber
of common symploms mainly of be-
havioral nature {eg. hsh excibement,
increased achivity, scattenng n U Wi
fer). The mierval between the monient
of fish contact with the gas and the first
symploms of posonmg (latent persosd)
is relatively short.

Further exposure beads to chnonse pos-
soning. Al this stage, cumulative efiects
at the biochemucal and physielomeal
levels aecur. These effects depend on the
neature of the toxicant, exposure tume. and
emvironmental condittons. A generd ef-
fect nypical for all fich i1s gas embaoli

These cimerge when different gases
{imcluding the inert opes) oversaturate
water. The sympioms of gas emboll in-
chidie the ruptare of tssuwes {especially m
firs and eves), enlarging of swim bladder,
distusbanees of circulatory system, and a
number of other pathological changes.

These general features of fish response
observed in the presewce of any gas in
the water environment ane likely to be
foend for satarated gas hydrocarbons as
well. Available matenials denived from
the medical wxicolegy of methane and
its omologues suppert this suggestion,

Medical toxicology distinguishes be-
pween three main types of infoxication
by methane:

@ light, resulis i reversible, quickly dis-
appearning effects on the functions of cen-
fral mervoits and candiovascular sysicms;

& modium, manifests itself in deeper
functional changes in the central nery-
ous and cardiovascular sysiems  and
increase in the number of leakocytes in
the periphieral blood; and

& heavy, results in imeversible dishar-
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bances of the cerehrum, heart tsses,
and alimentary canal a8 well as acufe
form of leukocyiosis.

These types most likely adequately
describe the general patberns of methane
effects in verichrates. However, s fea-
tures in respeet o ichthvofauna remain
io be studied, Fish resisiance to the pres-
ence of gas al different life stages is of
special interest. With most toxicants, the
most vilnerable periods are the early
life stages. The question of whether this
HﬂTI'UHl l!;lHﬂTII. ir: I}'pil.."a[ for saturated
hydrocarbons still remmins open. The
importance of this issue in assessing
biobogzical effects of natural gas in the
waler environment 15 quite obvious,

Dunng ll;'l-ﬂ;il;:l.]jﬂ_uii.:ill. atvichies of dif-
ferent gases, including methane and
s derivatives, one must take into
consideration the influence of other
foctors {(especially temperafure and
oxygen regime) that can mdically
change the direction and symptoms
of the effect. In particular, increps-
ing temperature wsually intensifies
the toxie effect of practically all sub-
stances on fish because of the direct
correlation between the level of fish
metabolism and wiler temperature.

From the physiological perspective,
this can be explamed not only by the
peneral intensification of fish metabo-
lizm bat also by the increased penms-
ability of the tsswes for the poisons and
increased oxypgen consumphion umdber
high lemperatures. Thus, toxicant con-
centrations that do nol cause any effect
under low temperatures can become le-
thal with increasing water lemperabsre.

This circumstance should be taken
inte consideration dunng cootoxicolog-
cal asscssment of the potential 1mpact
of natural gas and other toxicants, €s-
pecially when studies ane conducted m
high latitudes. In such regions, methane
hydrates may be accumulated dunng
the winter and dissociate during the -
creased temperstures m the summer.

This may be followed by the releas-
ing of free methane with comesponding
environmenial consequences.

Another eritical environmental factor

that directly influences the gas impact
o Wwiler organisms is the concentration
of dissolved oxypen Numerous stdics
show that the oxypen deficit directly
controls the mie of fish metaboliom
and decreases their resistance to many
organic and inorganke poasons. This de-
crease sometimes depends more on the
species characteristies and the mie of
itheir gas meiabolism mther than on the
natuee of the poison. From the physio-
logical perspectivie, such a phenomencn
i5 explained by the fact that the level of
hemaglobin in fish blood and the rate
of Bood circulation through the gills
increase under oxveen deficit. Clearly,
sueh effects are of special interest when
interpreting the data on fish response 1o
natural pas in siwations of significam
change in the oxygen regime {e.g., dur-
ing eutrophication of water bodies or
seasorml and weather vannbions of the
oxygen comtent),

Field and laboratary stucies

Field and experimental sudies sup-
port the previously described general
pattern of fish response to the presence
of methane and its homologues m the
environment. In the Sea of Asov, re-
searchers conducted detailed observa-
tons after accidental gas blowouls on
drilling platforms durmg  summer-atg-

wmm of 1982 and 1983 [GLABRYB-
VOD, 1983; AxNIIRKH, 1986]. The
results of these observations indicate the
existence of a cause-effect relationship
between mass fish morality and large
amounts of natural gas input inte the
waler after the aceidenis.

Fish in the zones of the accidents de-
veloped sigmificant pathological chang-
es. In particular. they displayed impaired
movement  coordination,  weakensd
musche tone, pathologies of orpans and
tissues, damaged cell membranes, dis- |
turbed blood formation, modifications |
of protein synthesis, radically incressed |
total peroxidase activity, and some other |
anomalies typical for acute poisoning of |
fish. These pathological changes were
fiound even in the fish collected at a con-
suferable distance from the place of ac-
cident. Sirmilar apemalics were ohserved
in fish (founder, sturgeon) kep for 4-5
days in the net cages in the direct vicin-
ity of the mouth of the sccidental gas
wiell, Fish caeght on the control stations
and fish kept in the control cages did nol
show any deviations from the norm,

Significantly, some fish showed spe-
cies-specific features of response 1o nat-
ural gas exposune. For example, Mo
der was more sensitive to the effect of
natural gas than gurgeon. In 1982 and
1985 respectively, 69% and 28% of the
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flounders kept in the experimental net
coges died. However, no shusgeon mor-
tality wis observed for the tme of the
CXperments,

Besides the ichihyotoxicological data,
studics on gas accidents in the Sen of
Agov give some idea about the methane
pellution of the watér environment and
its possible impact on the benthic and
pelagic communities. Methane repre-
sented over 95% of the relexsed pas, It
wias present inowater in concentrations
of 4-6 mgl dircetly near the aceidental
well and in concentrations of 0.07-1.4
m/1 at a distance of 200 m from the
platform. The increased content of this
gas (035 meT) was also found 300 m
froen the well in the windward direction.
Theese results sugpest that methane and
its homologues can stay in the water en-
virpnument for a rather long period and
spread over considerable distances,

Similar conclusions were made based
on ohservations in the Gulf of Mexico,
where the areas around offzhore drill-
ing rigs had extremely high concenira-
tions of methane and ethane in the water
[Sackett, Brooks, 1975].

Information about the effects of meth-
ane amd 115 homologues on water com-
munities i very limited. Data indicate
that benthic ecosystems have been dis-
turbed and ther trophic structure hos
changed in areas of methane seepage on
the shelf of the North Sea and near the
shore of California. Dense populations
of Beggiaioa sp. were found in bottom
sediments of these areas These muicroor-
panisms use o1l and gns hydrocarbons os
a fond source. In tum, they con become
the base of the food chain for ether ben-
thic organisms [Daves, 1988, Howard,
Thomsen, 1'984%].

Such symbiodic communities and eco-
systems dependent on melhane oxidatson
by microcrganisms (mamdy  Methylo-
coccaceac) appear to be typical for ar-
cas with high levels of methane in the
bottom environment. In particular, they
were recently found im areas of gas hy-
drate formation and gas seepage in the
Black Sca and the Sea of Okhaotsk [Gal-
chenko, 1995]. The emoyme systems of
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bivalve mussels that were pant of these
eeosystems acquired some specific fea-
tured dive to the close symiosis with
racthane-oxidizing hacteria,

The results of fleld studies around the
socidental gas well in the Sea of Asov
[AzMITRKH, 1986] suggest that gas af-
lects moobenthic organizms more than
the bacterioplankton and phvioplank-
ton, [n areas with a high concentration
of methane, the biomass of benthos de-
clined, in particular, because of the mol-
lusk mortality. Some declining of the
zooplankton biomass also occurred in
the vicinity of the accidental well,

However, the high vanability of the
zooplankton parameters and meufficient
amount of available data do not allow us
io make any reliable conclusion.

Experimental  toocicobogical  studses

of the effects of methane and 1ts homo-
logues on waber OIAniSME are very
limited. Some of them descriibe the re-
sponses of fish and zoeoplankion o bot-
tled gas (mainly propane) exposure
[Sokolov, Vinogradov, 1991; Umaorin et

al., 1991; Patin, 1993}, One of the stadies
suggests that under experimental condi-
tions, low-molecular-weight hydrocas-
bons (methane and ofhers) do not cause
harmiful effects on manine phytoplankion
even at high water concentrations [Sack-
est, Brooks, 1975],

Laboratory experiments conducted at
the Hussian Federal Research [nstitule
of Fisheries and Oceanography [Patin,
1993] imitated the conditions of gash
(mecidental) releases of bonled gas into
the water environment. They revealed
that immediately after beginning the gas
inpat inte the water, fish (voung speci-
mien of carp) showed obvious signs of
excitement and incressed motor sctivity.

They scatiered along the expenmén-
tal vessels, The fish also stopped swal-
lowing atmosphenc air, probably be-
cause the air bladder was filling with the
gas released mito the water. Under the
impact of subsequent gas releases, fish
moter activity slowed, most specimens
went down to the bottem, their move-
ments became sluggish, and any re-
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sponses on physical stmulation (knock-
ing. touching) disappeared.

By the end of the expeniments, which
lasted 60-120 mumses, the fish school be-
havior was totadly disturbed. Some speci-
mens shoggishly and chaotically moved 1o
ward the surface. Some setthad on the bot-
tomn. Most fish showed signs of o balance
disturbance and tumed on thear side.,

Stdies of behavioral responises 10
the presence of gas showed a rather
high olfactory sensitivity of the fry of
bream, perch, and other fish [Sokoboy,
Winogradow, 199 |. For examiple, avoad-
ance effects were clearly seen when
concentrations of dissolved gas ranged
from 0, 1-0.5 mg1. The threshold con-
centrations were lower (and hence the
sensitivity of behavioral response was
higher) for the fry of bream than for the
fry of perch. After repeated exposure
of fish fry 1o the short-term impacts of
the threshold gas levels, the sensitiv-
ity of all fish increased. Avoidance ef-
fects were observed in the presence of
0.02-0.05 mgl of gas. When gas levels

rapidly mcreased, avoldance responses
were suppressed. This led to the quick
death of the fish.

The concentrations of bodtled gos that
caunsed the death of 50% of the fish dur-
ing 48 hours {(LOC50) equaled 1-3 mg'
[Ueorin et al., 1991]. For zooplankion,
this concentration during a 96-hour ex-
position was 5.5 mgl without air pump-
ing and 1,75 mg1 with it. These results
sigpest that fish are more vulnerable
1o the effecis of methane homologues
than zooplankion, They also indicate

Another eritical emvirenmenial
factor that dircetly influences
the gas iImpact on water
organisms is the concentration
of dissolved oxvgen. Numerous
studlies show that the axygen
deficit direcily controls ihe
rate of fish metabalism and
decreases thelr resistance o
many arganic and inorganic

OESOIS.

that acute toxic gns effects n fish star
under minimum concentration of about
I mg'l, whech approxmmately match the
results from field observations as pre-
viously descnbed. Some other studees
pive similar values of LOSD (9% hour)
of natural gas for sooplankton, zoob-
enthos, and fry of manne fish (04618
mgl) [Bonsov et al., 1994; Kosheleva
et al., 1997].

The pacture of fish response to the ex-
peosure of methane and its omologues m
ihe waler agrees with the general pattermn
of organismal response 10 any boxic of
stress impact. This pattern involves conse-
quent stages of indifference, stimulation
{excitement), depression, and death of the
ofganism [Metelev, [1971; Patin, 1979,
Lukyanenko, 1983], The previously de-
sribed expenments suggest that along
with the gencral pattern, some specifics
of fish response to the scute mpact of
natural gas can be dishingarshed,

Another feature of fish response 10 the
gas exposure 15 a relotively short pemod
between the first contact with gas and
persisient signs of their posoning (la-
tent phase). The duration of this phase
in acube expenments 15 15-20 mimses.

Affier this time, clear symptoms of
aeute poisoning indicate the beginning
of the lethal phase This includes the loss
of movement coordination disturbances
of breathing, and others [Patin, 1993]. In
gas concentrations of 1 mg/l and higher,
bethal effects are clearly seen afier 1-2
dﬂ}'h |.1!-I:!:j!~:'!-:il.||.'l.‘.

This, in spite on the lack of rescanch,
capecially under chronic exposurne, the
observations of both fish behavioal re-
sponses and fish mortality suggest a rel-
atively bow registance of schithyofaumna o
the presence of nahisal Ak if Ulel Waler
envirominicnl. The ]ki;_.d.'l N'!H:L‘d. L'I-fi'l-!'il:'l:lﬂl:"_'.‘
ELPONSEs, thetr elear manfestatson, and
their :n.-la[iw:l:.' ghsort lodeny rll:l.ﬁx-u mels-
cate & possibly damaging impact on the
central pervous svstem of fish, Some
datn ghow the ltkelihood of |1i5]|...".r ré-
sistance of zooplankton and bemthos 1w
the impacts of methane and ns home-
logues, However, their FEspMSes il
miust be studied in the future
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operators aim
for 2008 tarpet

ngole, the second lnrpest
oil producer in sub-Sa-
haran Africs, is expect-
e 1o reach 2 MMbA by
2008, Significant nctivity recently will
help the country achieve this goal.

Dating back 1o 1999, BP made its first
of six discoveries 1o be developed on
Block 18. Development of the Greater
Plutonio Project, which consists of Gal-
10, Cromie, Paladie, Plutendo, Cobalto,
and Platina fields, began in 2004,

Lying in water depihs of 1,200 - 1,500
m, the development will consist of a
smgle spread-moored FPS0 linked by
risers 10 a network of subsea Aowlines,
manifolkds, and wells, First production i1s
tangeted For 2007,

Perhaps the most nodoble decpwater
field off Angola B ExxonMobalGE™s
Kromba Project in Block 15, which
comprses the Hungo, Chocalho, Kis-
sanje, Dikanen, Mondo, Saxi, and Botu-
que fielkds., Their combined recovernbie

reserves approach 2 Bboe, Each of these
oil wells taps imte multiple high quality
ESETViOrs,

The Kizomba A Project, which 15 n
1,005 &6 1,280 m of waler, comprises
the Hungo and the Chocalbe Fields. It
has tolal recoverable resources of about
1 Bbbkl amd began producing more than
130,000 b'd in August 2005

The Kissanje and Dikanza fields are
part of the Kizomba B Project and are
in Block I5 in 1,000 m of waler. The
Kizomba B Project is expected to re-
cover nearly 1 Bhbl at a production
rabe of 250,000 b'd. It began produc-
ing five months ahead of schedule m
July 2005, A fixed platform and subsea
wells linked 1o an FPSO are developing
the project. il treatment and storage is
done on the FPSO,

K zomibe Cwhich im under develogunent,
will exploi the Mondo, Saxi, and Batuque
fiehks using oo FPS0E, which have com-
bined resources of over 615 MMbbI,

In January 2007 Chevim3€™s sub-
sidiary, Cabinda Gulf O Co. Lad, (CA-
BOOC, pinounced a signaficant oil dis-
covery in despwater Block 14, the Lucapa
discovery well Block 14 15 in the Lower
Congo Basin, It covers 2,414 ki in wa-
ter depths extending from 182-1,828 m,

There have been 10 discovernies
Block 14 simce 1997 Kuite (1997
Benguela (1998), Belize (1998), Lan-
dana (199%8), Lobito (2000%, Tomboco
(2000}, Tembua (2001), Gabela (2002},
Megage (2002}, and Lucapa (2006). The
Kuito Field began its first phase of pro-
duction on Dec. 15, 1999,

CABGOC drilbed its Tntest well in Oc-
tober 20086 m 1,201 m of water to o togal
vertical depth of 3340 m and encoun-
tered more than 85 m of el in Miocene-
age sanads,

Further drlling in addition to geologic
and engineering studics 1o appmise the
ficld and assess its potential reserves will
follow Lucapa.

In Jameary 2006 Cheyoon started ol
production from the Belize Field in
despoaier Block 14, The Benguela, He-
lize, Lobito, and Tomboco fickds form the

BBLT Development, which is 80 km off-
shore in approximately 396 m of water, It
is being developed in two phases.

Phase 18E"Bengueln Belize BEAE*
combines an ntegrated drlling and pro-
duction platform hub facility supported
bw a compliant paled tower. The compli-
ant piled tower is the first application of |
this structural technology outside the US
Gulf of Mexico. Phase 2 86886 Lohito
Tomboco 363 will preduce vin subsea
wills tied into the central prodiaction hub.

Cobinda Gulf il Co. Lid, operaies
Block 14 with 31%, Sonangol Pesquisa
& Produd§Afo, SARL 20%, ENI An-
gola Exploration BY 0%, ToetalFinaELT
Exploration & Production Angela 20%,
and Galp-ExploraA§Afo e ProduA§Ato
PetrolAfera, Lid 9%.

Cabinds and s partners also -
puieiced first cnnde ol prodisction from
the Landana Morh reservoir i the Tom-
bua-Landana development anza,

Firat oil was achieved in June H06 from
thee Lamlana Nosth Mo, 1 sisheea well that
is tied back 10 the BBLT compliant piled
tower, This tichack 1o BBLT allows eardy
production, as well as the pabenng of im-
portant reservolr information.

The d6-well project, 20 km offshore in
more than 366 m of water, will emplay
a compliant piled tower with one subsea
center. The projected penk production
from the completed development 15 ap-
proximately 100,000 b'd by 2000

Much activity was reported from Block
17 m 2006, Deepwater Block 17 is Totald
€T principal producing asset in Angola,

I s composed of three major produc-

In October, Sonangol and Total re-
ported that the Orquides-2 appraisal well
confimmed and expanded the potential of
the Orquidea discovery in Block 17.

Located approximasely 2 km from the
Orqusidea-1  discovery well {discovercd
m 1954 and drilled in 8 water depih of
1,165 m, Orquidea-2 identified and con- |
firmsad the Miocene objectives encoun-
tered by Orquidea-1 and also identified
decper Cligocene reservor levels The
Oligocene and Miocene objectives ane




oth oil bearing.

The Orquidea structure i near the
Lime, Cravo, and Violets finds, Thes dual
drilling success confirms the potential
for development of o fourth production
zone in Block 17, for which preliminary
desipn is underway. The production zone
is in the northwestern ares of Block 17
aned will complete the Girnssol and Dl
zones, (o be followed soon by the Purfior
production zone.

TotalFinaElf begon oil production in
ihe Daha Freld on Block 17 in Decem-
by 20006,

The Dralia Feeld is 125 km off the coast
of Zaire provinoe in 1300 m of water, Dis-
covered in January 1997, the devebopmend
is being produced with an FPSO, much
like its Block 17 neighbor, Girassol.

However, unlike Girassol, Dalial€™s
four reservoirs conlain low iemperatune
acidic T2A°AP] Miocent crude, which
makes the development quite different

from Ciirassol. Dalia was developed |
with 67-71 wells; almost double that of |

Ciirassol.

Mext o come onstream will be the
Rosa development project in 2007, The
Rosa development, discovered in 1998
on Block 17 in 1,300 - 1,500 m of waler,
recpuires 25 subsen wells = 14 producers
and 11 ingectors 3 tied back to the Gi-
rissol FPSO0 anchored 15 km away.

Modificanons 1o the FPSO will ine
crease the vearly average prodhiction rate
by 250,000 bid.

Saipem 10000 15 currently working for
Total on the Rosa development through
August 2009 after which it will move so
Migeria and work for Ena,

Rosa i the second figld o be tied back
to the Girassol FPS0 after the Insmim
Facid i late 2003,

The Gimssol FPSO 5 m 1,400 m of |

water 150 km off the coast of Angoln,
between the cities of Sovo ond Luanda, It
produces 200,000 b/d from the Girassol
Fickl alone.

Somangol is also the Block 17 conces-

siopaire, Tolal E&P Angels, operasor,
has a 4075 interest in Block 17, alongside

partners Esso Exploration Angola {Block

I7) Lacl, 200, BP Exploration (Angola) Lul
|67, Staloil Angoln Block 17AS 13.35%,
sl Morsk Hyehro Deznsste ng. [(RG.

Sonangol is developing the Gimboa
Freld m Block 405, 137 km off Angoda
in 7O m of water, The Gimbaea Freld wall
be produced by an FPSO with a storage
capacity of 1800000 bbl mnd a prodisc-
tiom capacity of 60,000 bid. The FPSO
will b delivered in early 2008, when the
first oal is expected.

Angola has plenty of oppomtumties 1o
expand its oil production. BF s curmently
evaloating development ophions for the
numserons Block 31 discovenies. Back in
September 2002, BP Exploration Angola
confirmed a decpwater discovery, Plutao-
1 A, about 400 km northwest of Luanda

The Plutac- 1.4 was dnlied to 4,452 m |
in 2,020 m of water. Twelve more dis- |
covernies fiollowed.

Muost recenthy, BP drilled the Term discov- |
ery well BPoontracted GlobalSantaFedE™s |
Jack Ryan dillship to drill this discovery |
in 2 328 mofwater, which reached 6,118 m - |
o capacity it cvocss of 5,000 bid under |
production conditions. This is the thind dis-
covery i Block 31 where the exploration
well has been drilled through salt o sccess
the ol beaning reservoir bencath,

Ol deposits are commaonly associated
with salt throughout the world; Angola
is no exception. Salt distorts the seismic
imatge and as a consequence, salt-affioct-
ed wreas require significant amounts of
sllitional setsmic processing and amter-
pretation prios 1o drlling.

According to BP, the Tem discovery
reinforces the potentind for multiple de-
velopments en this bleck. The opertor
is shisdying development concepts for de-
velopang Block 31,

Somangol s the concessionaire of Block
31. BP Exploration (Angola) Lad, is the
operator with 26%. The other imerest
owners i Bk 3] are Esso Explomtion
and Production Angoeda (Block 31) Led

25%, Sonungol E.P. 20%, Statml An- |
gola AS 13.33%, Massthon International |
Petrodeumn Angola Block 31 Lul 1084,
and TEPA (BLOCK 31) LIMITED, (a

e—— (L

subsidiary of the Total Group) with 5%.

Another possibility for future devel-
opment i TonliE™s  ultm-deepwater
Block 32, Towl declared the Gindungo
well a discovery after drllmg in 1,444 m
of water and successively testing the feld
o rates of 7,400 and 5,700 bid from two
separate xones, This discovery is i the
eastern portion of Block 32, oot 64 km
firowms thee Crirassol Field in Block 17,

Todnl has made o tolal of nime discov-
enies in Block 32, most recently two in
Febmary 2007,

Drilled m o water depth of 1,977 m,
the Manjercao well tested more than
5,000 b'd of oil from Oligocene oil bear-
mg reservoirs. This discovery 5 in the
central part of Block 32, It demonstrates
that there 15 additional respurce potential
in ihe previously unexplored central anca
of Block 32.

Dirilled i a water depth of 1,673 my, the
Caril well also encoumtesed (Hegocene oil
bearing resenvoirs. The well was tested
from a sclected interval and produced o
a rate of 6,300 b'd of light oil.

This dscovery is in the northeasiem
part of Block 32,

Utra-deep  exploration work  con-
dusted in 2005 and 200G confirmed the
podential of Block 32, After the discover-
ies of Gandungo in 2003 and Canela and
Coda in 2004, the positive results from
the Gengibre and Mostarda wells dnilled
in 2005 confirmed the existence of a
probable major production structure in
the east-ceniral section of the block,

Conceptual development stadies were
initiated in 2005 for developmient of these
discoverics,

According 10 Towal, complementary
technical studies are being carried o
ter Fully evaluate these promising daili-
ing results, and funher exploration
drillings are underway amd planned
across the block,

Sonangol is the Block 32 concession-
wire, Tedal operates the block with a 3085
interest, alongsde Marathon Oil Co,

MY, Somamgol EP 3%, Esso Explo- E
ration and Production Angola (Oversens)
Lig. 15%, and Perogal 5%.
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scientists warn:

World oil supplies are set to
run out faster than expected

centisls challenge mnjor re-
view of global reserves amed
witrm that supplies will star 1o
run out in four years' tims,

Scientists have enticised a major re-
view of the world's remanmg o re-
serves, waming that the end of ol is
coming sooner than governments amd
oil companics are preparcd o admt,

BP's Statistical Review of World En-
crgy, appears to show that the world
ghill has enough “‘proven” reserves to
provide 40 years of consumgtion at cur-
rend rales. The assessment, based on of-
ficially reponied figures, has once again
pushed back the estimaie of when the
world will man dry.

Hivwvever, scientists led by the London-
bazed Chl Depletion Analysis Cenire, say
that ghobal production of ol 15 et to peak
in the next four years before entering a
sleepening decline which will have mas-
sive consaquences for the world econo-
iy and the way that we live our lives.

According to “peak odl” theory our
coasumption of ofl will catch, then out-
strip our discovery of new reserves and
we will begin to deplete knoom reserves.

Colin Campbell, the head of the de-
pletion centre, said: “I's quite a simple
theory and one that any beer drinker un-
derstands. The glass starts full and ends
empty and the faster you drink it the
quiscker i's gone™"

Dr. Camipbell, is & former chiefl geolo-
gast and vice-president at a siring of oil
mijors including BP, Shell, Fina, Exxon
< and ChevronTexaco. He explaing tha

the peak of regular ¢l - the cheap and
easy to extrmet stull - has already come
and gone m 2005, Even when you factor
i the more difficult to extract heavy oil,
deep sca reserves, polar regrons and lig-
uid taken from gas, the peak will come
as soon as 2011, he savs

This scenario is fAstly denied by BE
whose chief cconomist Peter Davies has
dismissed the arguments of “peak oil”
theorists.

“We don't believe there 15 in abso-
lute resource constraint. When pesk ol
comes, it is just as likely to come from
consumption peaking, perhaps because
of climate change policies as from pro-
duction peaking.™

In recent vears the once-considerable
gap between demand and supply has
narrowed. Last year that gap all bt dis-
appeared. The consequences of o shart-
fall would be immense. [f consumption
begins to exceed production by even the
smiallest amount, the price of oil could
soar above S100 a bamel. A global re-

‘..mqnni Irismaoral CH B Cuss Wacaera

cession would follow,

Jeverny Lepgett, like Dr Camphbeil, is 2
geolpgist-tumed conservationist whose
ook Half Geme: Oil, Gas, Hot Adr and
the Global Energy Crisis brought * peak
oil” theory 1o a wider suwdience. He
commpares indusiry and government re-
hectance 1o face up to the impending end
af uil. | [4] :.:|i|:|‘|.a|!|.r changu demial.

“It remtinds me of the way no one
would listen for years 1o scientists wam-
ing about global warming,” he says.
“We were predicting things preay much
exactly as they have plaved out. Then as
A0 Wi Werd ﬂﬂmdm‘iﬂg whﬂ! it wmld
take 1o get people 1o listen.”

In 1999, Britain's oil reserves in the
Worth Sen Fu.':tk-m.!. but for twis WEArs
after this became apparent, Mr. Leg-
gt claims, it was beresy for anvone in
official circles o Ay & i 1|1|:-e:li|'|5
demand is not an option, In fact, it 15 an
act of meason,” he says,

Dne thing most oil analysts agree on is
that depletion of edl fields follows a pre-
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dictable bell curve. This has not changed
sipce the Shell geologist M King Hub-
bert made a mathematical model in
1956 1o predict what would happen 1o
LIS petrobeum production, The Hubben
Curveshows that at the beginning pro-
duction from any oil field rises sharply,
then reaches a plateau before falling
into & terminal dechine. His prediction
that US production would peak m 1969
was ndiculed by those who claimed it
could increase indefinitely. In the event
it peaked in 1970 and has been i de-
cline ever since.

In the 1970s Chris Skrebowski was a
kong-term planner for BP. Today he ed-
its the Petroleum Review and is one of a
growing numiber of industry insiders con-
verting io peak theory. “1 was extremely
sceptical o stant with,” he now admits.

“We have cnowgh capacity coming
oaline for the next two-and-a-half vears.
Acfter that the sivation deteriorates,”

Whai no one, not cven BP, disapreses
with is thai demand is surging. The rap-
id growth of China and [ndia matched
with the developed world's dependence
on adl, mean that a log more o3l will kave
o come from somewhere, BPs review
shows that world demand for oil has
grown faster in the past five years than
in the second half of the 1990s. Today
we consume an average of 85 million
barrels daily. According to the most
conservative estimates from the lnter
natsonal Energy Agency that figure will
rise 1o 113 million barrels by 2030,

Two-thirds of the world's oil reserves
lie i the Middle Ease and increasing de-
mand will have to be met with massive
increases in supply from this region,

BP's Statstical Review is the mos
widely used estimate of world oil re-
serves but as Dr Campbell points ou
it 1% only & summary of highly political
estimates supplied by povernments and
oil companies,

As Dr Campbell expiains: “When | was
the: boss of an oil company [ would pever
tell thi truth, 1t not part of the game,”

A survey of the four countrics with
the biggest reported reserves-Saudi Ara-
bia, [ran, Iraq and Kuowail-reveals major

concems. In Kuwait last year, a jour-
nalist found documents sugpesting the
country's real reserves were half of whan
was reported, Iran this year became the
first major oil preducer 10 introduce ol
rationing - an indication of the adminis-
tratbon's view on which way oil reserves
e gEing.

Sadad al-Husemi knows more about
Souch Arabia’s ol reserves than perhaps
anyone else. He retired ns chief execu-
tive of the kingdom’s ol corporstion two
years ago, and his view on how much
Spudi production can be mcressed s so-
bermg. “The problem &= that you go from
T4 million barrels a doy m 2002 10 B4.5
milliom i 2004, You're leaping by two to

three million [barrels a day]™ cach year, |

hez told The New Yok Times. “That's like
a whole new Saudi Arabea every couple
of years, It can’t be done indefiniteh:.™

The importance of black gold

& A reduction of as little as 10 to 15
peer cent could cripple oil-dependent in-
dustrial economics. In the 1970s, a me-
duction of just 3 per cent caused a price
inceease of more than 400 per cent.

® Mogt farming equipeet is cither
ikt im pil-poswvered plants or uses diesel
&5 fisel. Nearly all pesticides and marry fer-
tilizers are made from ol

® Most plastics, used in everything |

from computers and mobile phones 1o
pipelines, clothing and carpets,
are rmade from odl-based sub-
SLARCEL.

® Manufscturing nequires
huge amounts of fossil
fisels, The construction of
& gingle car in the US re-
GUEres, OT average, at
bemat 20) barrels o oill

& Most renewable
energy equipment requires farge
arrronents of ofl 10 prodisce.

® Metal production - particularly alu-
rinnem - cosmetics, hair dve, ink and
many common painkillers all rely oa ofl,

Alternative sources of power

Conl

There are still an estimated 909 bil-
lion tonmes of proven coal neserves

worldwide, enough 10 last at least 155
years. But coal is a fossil fuel and a diny
energy source that will enly add 1o glo-
bal warming.

Matural gas

The notural gas fields in Siberia,
Alaska and the Middle East should last
20 vears longer than the world's ol re-
gerves but, although cleaner than oil,
natural gos is still o fossil fuel that emits
polbutanis. It ks aleo expensive te extrac
and transport as it has to be liguefied.

Hydrogen fuel cells

Hydrogen fuel cells would provide
us with a permanent, rencwable, clean
energy source as they combine hydro-
gen and oxygen chemically to produce
electricity, water and heat. The diffi-
culty, however, is that there ksn't enough
hydrogen to go round and the few clean
ways of producing it are expensive.

Rinfucls

Ethanal from com and marze has be-
come a popular alternative 1o oil. How-
ever, studies suggest ethanol procuction
has a negative effect on energy invest-
menil and the environment because of the
space required 1o grow what we need,

Renewnhble energy
Ohl-dependent nations are tum-
ing to renéwable ener-
gy sources such as hy-
deoelectric, solar and
wind power o provide
an alternative to oil
but the likelihood of
rencwable  sources
providing enough én-

ergy is slim.

MNuclear
Fears ofthe world s uranium supply nun=
aing oul have been allaved by improved
reaciors and the possibality of using thon-
i a5 & nuckear fuel, But an incresse in the
rember of rescions across the ghobe would ?3
increase the chance of a disaster and the
risk of dangerous substances getting, nto
the hands of terrorists,
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Action required for UK

he UK Cifshore Opermtons

Association{ LECOOA Jhas

called for povemment and

industry action to address
signs suggestung that the UK offshore
ail and gas province is becoming less
competitive and less able 10 attract the
investrment,

LUEOOA published its 2006 Activity
survey Report,which summanses the
exploration, investment and production
plans of Nomh Sea oil and gas operating
companies over the next three years.

While exploration and appraisal ac-
tivily remains encouragingly sirong,
the repont also disclosed high cost m-
flation, a 250,000 barrel per day fall in
expected production and signs of a drop
in capital investment in 2007 after throe
years of growth, by £1-1.5bn to around
£d-4 5bhn. This raises concems that the
UK oil and gas basin could be finding
it more difficult to compete for global
vestment, sadd UKCOA,

Malcolm Webb, LIKOOA s chief ax-
ecutive, said: ‘The survey provides a
more challenging perspective on the
futire af the UK continental shelf than
we have seen for some years. Whils
the strong level of exploration activity
is welcome, the more rapid than ex-
pected decling in production; the sig-
nificant cost inflation in 2006 and the
forecast of a reduction in investmendt
2007 are worrying.”

“Exen after 40 years, the UK offshore

Oil & Gas

continees 1o be an active oil ond gas
bain, Stropg exploration and appraisal
wctivity, firm plans to recover a further
103 billion baregls of oil equivalent
(ko) and an overall reserves potential
of up to 26 billion boc should allow the
inclustry to. continue making a crucial
contnbution 10 UK security of coengy
supply for many years 1o come.™

“But shamply rising costs mean that
the mature UK continental shelf is in-
creasingly exposed to lower ol and gas
poces. The current low price of gas,
which sccounts for abowt 45% of tofal
UK productson, may make gas produc-
tied from cenain parts of the Morth Sea
more troublesome, iF sustained. High
cost mfatson combined with typecally
small opportunities and increased tax
rates (now 75 percent at the top cod)
musst muake it harder to attrsct investment
il the North Sea. Margins are shrink-
ing, particulary in the Southetn Gas Ba-
sin and in the okder Norhem oil fields,
and if steps are not taken 10 improve the
industry s competitivensss, the implica-
tiens. for future production and secure
indigenous energy supplies could be se-
rious; Both the ndustry and govemment
have their responsibilites i this™

UK oil and gas capital investment
was £5.6bn last year, is highest since
1908, while the year was also success-
ful for exploration. Despite a decline m
the number of exploration and appraisal
welks drilled (69 down from 78 in 2005,

S OFFSHORE ... .

there was a comimercial success rate of
35 percent, showing the potential to de-
liver around 500 million boe, averaging
15 mallion boe per discovery. Explora-
thon and appraisal activity is forecast (o
pick up in 2007, with up to 80 wells an-
ticipated over the next 12 months.

However, despite prolonged high in-
vestment, UK oil and gas production
Fell by nime percent in 2006 and 15 pro-
Jected 1o be 250,00 bocpd lower on
average than previously forecast over
the remainder of this decade, The drop
i production 15 primanly atnbuated 1o
poorer reservoir performance but also
delays in new project start-ups and in-
ereased maintenance. This is not good
news for the industy or for Treasury
a5 11 equates 10 a drop in 1@ax revenues
of around E1bn a vear over these years
based on recent odl prices,

Operating costs. in the UK offshore
now avernge at 59-10boe, compared
with 55-6/boe three years ago while the
costs of bringing new Morth Sea devel-
opments indo produstion ook 52110 rse
1o around 52 5/boe over 2007-9.

Lincertainties regarding the fiscal and
regulatory freatmend of decommission-
ing, combened with high ol prices, have
imipacied asset trading. There were 17
deals reported in 2006, half that of 2005,

‘The combmation of cost pressures,
decliming production and any preématune
drop i investment rsks shortenng the
life of the basin,’ said Malcolm Webb,
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“Tt 15 possible that some of the produc-
tion lost over the next few years may
altimately be recovered provided suffi-
cicnl mew projects come on stream, But
this will require sustamed investment to
fEamtain pace in exploration, new dével-
opment and maximising recovery from
existing fields, I believe the govemment
needs to reconsider the sk reward bal-
ance, with a new fiscal and regulatory
regime better suited for the second half
of the life of the UKCS, and the industry
simply must address its cost base.™
Speaking at the launch of the repon
al a UKCOA business breakfast in Ab-
erdeen, Thorsten Fischer, Senior Eco-
e Adviser spectalising in the Encrgy
Sector ot The Royal Bank of Scotland

. which sponsors the 2007 LK-

HOA Breakfist Series, siid: “The UH'E_'S_

olfers remarkable oppomunities, not least
because it is politically stable,

Its all the mone mnportant that regala-
tory and tax policies remain predictable,

il companies, like any other busi-
ness, need planning. security and pre-
fer to opemte in a stable environment,
where the miles are well known,

This is particularly true for the issue
of decommssioning.

UK companics, in particulor small and
medium size businesses, have acquired
considerable expertise in exploiting ma-
tare fiekds, and stand 10 benefit from in-
eresed demand for their services. The
know-how that these companics have
developed also positioas them as formi-
dable competitors when it comes to sup-

plying technology to offshare and deep-

watler projects outside the North Sea.”
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Non-OPEG fact sheet

World Petroleum Production,1970-2004
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an-0PEC countries {coun-

trics not members of

OPEC - the Organization

of the Petroleum Export-
ing Countries) produced 60 percent of
the world's oil {total liquids) in 2004,
dowrn from 62 percent in 2003,

Since 1970, non-0OPEC production
as & share of world iotal oil produc-
tion reached a high of 71 percent in
1985 and a low of 48 percent in 1973,
with a 60 percent average,

Mon-0OPEC countries share the fol-
lowing characteristics:

& Most non-OPEC countries are net
oil importers. OF the 204 non-OFEC
countries and non-independent territo-
ries for which ELA mainteins data, 173
(BS percent) were net oil imporiars in
2004, Even large producers can also be
large {net) imporiers,

& Because most maps non-OPEC

countries have private oil sectors {Mexico
is one notable exception), their govern-
menis generally have very litile control
over production levels. Companies re-
act to international price expectations,
exploring and drilling more and in
higher cost areas when prices are high,
and focusing on lower-cost produciion
whin prices are low, Russia has privaie
companies in s ol sector for the most
part; however, the export pipeline net-
wark is controlled by the state-owned
company Transmeft. The Russian stafe
has been more active in the sector in
recent years, and state-owned Rosneft
has expanded by taking over Yukos'
largest umit in late 2004,

® Private companies do not hold
back profitable production, and main-
tain very litthe spare production capac-
ity. Hence, in the case of a significant
world il production disruption, OPEC

E® OFFSHORE .............

(rather than private oil companics)
would be the primary immediate
source of additional oil to displace the
boss, other than oil in storage facilities
or strategic reserves (node that the de-
cision §0 use strategic reserves is made
by policymakers, who may not decide
to use such reserves cven in the case of
a sizable disruption).

& MNon-OPEC production costs tend
to be higher than OPEC lifting costs,
which makes non-OPEC production
eore vulnerable io price collapses,

Prolonged periods of low prices can
drive higher cost producers out of busi-
pess, and make major oil companies
focus less on higher cost areas,

Warld oll production

The wordd’s oil supply comes from
o wide variety of sources. While the
Middle East (home to the largest OPEC
producers) was the largest producing
region in 2004, with 29 percent of to-
tal world production, Morth America
accounted for [ percent, with the re-
maining 52 percent dispersed fairly
evenly throughout the globe. OPEC
member countries together accounted
for about 40 percent of world total oil
production in 2004, up from 38 per-
cant in 2003,

OF the 14 countries that prodoced
more than 2 million bblid of wotal lig-
uids in 2004, seven were OPEC mem-
bers. The remaining seven were not
OPEC members, inchading: the United
States [the world's third-largest fo-
tal oil producer for the year); Russia;
Mexico; Ching; Canada; and Morth
Sea countries Morway and the United
Kingdom. It should be noted that the
United States’ total liquids production
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is boosted by the very large refinery
gain that occurs there - over one mil-
lion bbbl in 2004,

Of the world’s top net ol exporters,
OPFEC countries are strongly mepre-
senfed. Ten of the 14 countries export-
ing mase than one million barrels per
day of total oil (net) in 2004 were OFEC
members, Russia, Morway, Mexico, and
Kazakhstan are the world's largest non-
OPEC net oil exporters. The United
States 15 the world's largest net oil im-
porter. China is also a net odl impaorier,
while Canada and the United Kingdom
are smaller et il exporters.

{Mate: ELA does not ave 2004 data
for worldwide gross oil exports, and
computes net oil exports from produc-
tion and consumpticn data.)

Top World Oil Producers and (il
Net Exporters 2004 Tables
Non-OPEC oil production is ex-
pected o rise during the next 2 years,
though not enough 1o keep pace with
total world oil demand growth, The
greatest increases are expected in the
former Soviet Union (FSLU), including
Russia (though less growth from Rus-
sia than in the previous two years) and
the states bordering the Caspian Sea,
and in other nen-OECD producers,

Major changes in Nen-0OPEC Total Qi Production
{50,000 bb or more) from 2003 to 2004

particularly Angola and Brazil, Brazil
is expected to become a net exporter
sometime in the next two years. (view
a table of world preduction daa),

PFroduction Coordination with OPECT

A few non-OPEC countries that
share some traits of OPEC countries
sometimes have indicated that they
would coordinate preduction  poli-
cies with OPEC (though they have
ot always actually carried owt these
policiest. While the stated volumes
of non-OPEC production {or export)
restrictions have usually been small,

the participation of these non-member
countries can make member countries
more likely fo maintain their own
output restriction policies. Therefore,
non-0PEC coordination with OPEC
often has carricd a significance be-
vond what the output data might im-
ply. It should be noted that the absence
of low oil prices since early 2002 have
meant that non-OPEC producers have
seen litthe reason to restrain output of
late - there has been no explicit coop-
erstion with OPEC 1o cut production
andlor exports since 2002,

Mexico, Morway, Hussia, Cman,
and Angola have announced intentions
to cut productfon or exports in the past,
but it i5 extremely unlikely that any
of them would do this in the curren
price environment. Indeed, on June
16, 2085, oil ministers of Mexico and
Morway anmounced that they have no
spare capacity and asserted that all of
the world's spare capacity that might
remain lies in OPEC countries.

Waorld ofl Consumption

Of the estimated preliminary 82.5
mii1lion bblid of pal the world consumed
in 2004, OPEC countries together con-
sumed about 7 million bblid, or B3
percent of total consumption. Most of

World Oil Production by region, 2004
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the world's largest oil consumers are
also net ol imparters, OF the world's top
ten oil consumers in 2004, only Russia
and Canada were net odl exporters. The
rematning fop consumers also ane Liaed
o5 the workd's largest oil importers, with
the exception Brazil, which was the 18th
largest net oil importer in 2044,

PROVEN CRUDE OIL. RESERVES

It 15 genernlly agreed that the location
of proven world crude oil reserves is far
maore concentrated in OPEC countries
than current world ool production,

Node that estimates of reserves vary;
ElA does not assess oil reserves, bul
does list several independent estimates
here. According to one independent
estimate (il and CGas Journal), of the
world's |28 trillion barrels of proven
reserves, B85 billwn barrels (69 per-
cent) are held by OPEC, as of January
2005, The non-0OPEC reserves imclude
Canadian non-conventional reserves.

Mot including Canada, according to
this extimate the world's proven oil re-
serves are about 1.1 trillion barrels, of
which OPEC holds 84 percent. In the

future, the inclusion of non-conven-
tional ol reserves for other countrics
may also significantly impact OPEC
member Veneruela, as well as non-
OPEC countries such as Australia,

MNon-convenional reserves are gen-
erally more expensive 1o produce than
conventional crude ol reserves and
may require special facilivies and tech-
nodogies, Because non-0PEC countries’
smaller reserves are being depleted
more rapisly than OPEC reserves, their
overall reserves-to-production ratio -
an indicator of how beng proven reserves
would last sl current production rales -
- k& much lower (abowt 26 years for pon-
OPEC and 83 years for OFEC, based on
2004 crude ol production res). This
implies increased OPEC prodisction as
a proportion of world production over
ihe bomg term.

REFINED PRODUCTS
As of January 2005, 8% percent (734
million bbl'd) of the world's 824 mal-
lion bbld of crude oil refinery capacity
was located in non-OPEC countries.,
Countries with high petroleem de-

mand tend o have large refinery ca-
pacitics. The United States has far mono
refinery capacity than any other coun-
iry, wilh 149 of the world's 691 refiner-
ies, and a crude oil refinery capacity of
about 16,9 million bblAd (not inclwding
territories). Bussia®s refinery capacity
slands at an estimated 5.4 million BRI
d. Japan (4.7 million bblAdy and China
(4.6 million bbLil) are the only remain-
ing countries with refinery capacitics
exceeding 3 million bblid,

There are several countries that ane
importand (o world trade in refined
petredeum proshucts despite very low
(or non-existent) levels of crude ol
production. For instance, Caribbean
nations (ingluding LS, and European
territories) have very limited ol pro-
duction (233,000 bbld in 20047, but
refinery capacity of about 1.7 millon
bblid. Much of this refined product is
exported to the United States, Other
countries thot are important sources
of refined petroleum produects yet have
very limited domestic production in-
clude the Netherlands, South Borea,
and Sinzapore.

January1,2005 Crude Oill Reserves and 2004 crude Oil production
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MARKET WATGH:

storm worries raise
energy prices

nergy prices coatinued to

clarmls Aug, 1% ag 1w I!r|.||‘ri~

cal storms posed potential

I|'||.1.-41L\ 1w ol ar'ﬂ.l _H_'.:I'p r.ﬂl.::i[i'-
ties in the Gulf of Mexico and along the
Gulll Cosst.

Tropical Storm Ermn was downgraded
te & tropical depression when its winds
fell to 35 mph, lower than the 39 mph
threshold for tropical storms, as it made
lamsdfall Aug. 16 at Copano Bay, 25 miles
northeast of Corpus Christi, Tex. The
Mational Hurricane Center said the storm
contined o move west-nonimvest of 12
mph and was expeected to dumg 4-100m.
of run along o cormdor between San
Antonie and Austin. A flash flood watch
was issued for 33 Texas counties through
Aug 17, which could affect movements
of drilling migs in those ancas.

Shell Ol Co., Houston, earier evacu-
aled 18R workers from offshore facilities
in the: Giudf of Mexico ahead of that storm
ancl shut kn 5 WMMefd of natural gas pro-
duction from Morth Padre Island 927 field
15 muiles souflscast of Corpus Christi Pro-
duction will remain shut-in wetil crews
return io the ssic, the company said,

Wabero Encrgy Corp., San Amtonio, said
Erin's heaviest rains and strongest winels
missed the company's 340000 bid refin-
ery in Coepais Christi. “COiperations at the
refimery confiniied as planned through the
storm and remain &t cxpecied levels this
rs0eTHing, and Wi expect mo dEruplions o
produiction,” Wakero said.

Meanwhile, Tropical Storen Dean in the
Atlantic Ocean strengthened  overnsghi
into tbe fiest hurricane of the 2007 season,
with sustained winds of 50 mph, putting
i in Category 1 on the SaffirSimpson
scale. AL R am, Aug. 16, it was 415 miles
cast of Barbados in the Lesser Angilles
and moving west al 24 mphe Hurricans

warnings were issued for Dominica and
St 1.|.r¢i'.a. 1.'|.'il|'| a hurrirum:' 'mlln:h i|.1 .;r-
fect for the islnds of Martinique, Guad-
eloupe, Saba, and St Eustatnes. Most
computer models project Dean possibly
moving over Jamakca dunng the week-
end and towards the northern Yiscatan
Peninsila in Mexica,

Winhern s, *“Whe ane conbinumy ko mion-
itor Hurmcane Dean. Operations & our
Aruba refinery have not been affected.”

In other action, the Energy Informa-
o Administration reported  conmer-
cial US crude inventorses fell 5.2 million
bbl to 3352 million bbl in the week ended
Aung. 10 Wall Strect snalvels were expect-
mg a draw of 2.5 million bbl. Gasoline
stocks dropped 11 mallion bkl to 20018
million bbl, vs. a consensus of nn SO0
bbl pull in the same penod. Distillace foel
imventories inched wp by 2000000 Bbl 1o
1277 milkion b, well below: the 1.3 mil-
lion gain expected.

“For the third time in a row, the LS
wirekly statistscs oncrude oil have come
out tighter than expected bul For the
thind gime ima row the siatistics-indmced
rally has been sold inbo"” said Clivier Ja-
kob, mamaging director of Petromatrix
GMBH, Zug, Switzerland.

Energy prices

The September contract for bench-
mark U5 sweet, light crudes gained 95¢
o 573 30 kb Aug. 15 on the MNew York
Mercaniile Exchange. The October con-
tract escalated by 5119w 5732 1ibbl On
the US spot market, WT1 ot Cushing,
Dkla., was up 95¢ 10 573.34/bbl, Heating
oil for Seplember delivery advanced by
d44d¢ o 52.034gal on NYMEX. The Sep-
ternber contract for reformulated blend
siock for oxygenate blending (RBOE)
advanced by 3.5¢ to $2.01/gal

ural gas contract fell |
To¢ to S6.86MMblu |,
on NYMEX. '

On the US spot
marked, however, gas
at Henry Hub, La,
pmped up 4l to
STA0MMbtu. EIA |-
reported Aug. 16the || B
injection of 21 befof |- 1y
natural gas into US| 3
age dunng the week |
ended Aug. 10. That
was ot the low end
of the consensis by
Wall Street analysts
and down from in- |
jections of 42 bef §r
the prior week and |
37 bef during the |-
s period o year | !
agn. US pas stor _l-
age is mow just 3
over 29 bef, up |
I0R bef from year- |
ago levels and 371
bef above the 3-
YEAT AVErAgE,

In London, the September [PE
contract for North Sea Hrent crude
increased by 51,13 vo 571 64/Mbl, Gas
oil for the same month escalaied by
£18 1o S63 3 onne.

The average price for the Organiz-
tion of Petroleum Exporting Countries’ §
basket of 11 reference crudes gained B7¢ 4
i 36858061 on Aug. 15, i



AMALYSIS

INTEC

leads subsea mmam

NTEC Engineering 15 conduct-
ing & Subsea Processing Joint
Incustry Study (JIP) 10 ascertain
he current status, future direc-

| tion, and gencral applicability of key «l-

ernents of subsea processing equipment
and technology. These key elemenls in-
chude: subsea separation, pumping, and
compression and the power and controls
required to implement them. This effort
ia a part of INTEC s focus on Long Dis-
tance Delivery Management 1o enhance
operaiors” oil and gas assets.

INTEC leads the JIP on behalfl fif-
teen study participants who represent
a cross-section of the entire industry
and serve 35 a Siecring Commitiee (o
guide the work:

FARTICIFANT  INDUSTRY
COMPANY FUNCTION
BHP Bilhton Ciperator
Cameron Sepplecr
[evon Dpeaior
FMC Supphct
Granheme Copnultzrg Enginesring
HFG Cipcralor
HMC Instadlcr
Husky Drperaior
INTEC Conpuleg Engineering
Mpnen Dpsraton
Peiro5A Ciperator
Petrobras perated
Stabcal Chpermiod
Vamnco Diperalor
Woadiide LE T

With “conventional” subsea produc-
tion system designs, reservoirs ane fypi-
cally depleted 1o only approximately 30Fs
recovery. With full implemenation of

subsea processing and depending upon

several factors, h}'mﬂm:bmmnfﬂ

approximately 60% could be aained.
While some elemems of subsea
processing have been in Mdﬂpmﬂ
and limited operation for vears, m
upnmmssﬂlldnmtbelmrmm
ficld application data demonsirics that
the financial and operstionn rhhhh-
ciated with deploying subsea process-
ing are acceplable. Most opermors,
rather than deploying subsca process.
!nglmhmlmﬁmmmuﬂrm
typically shut in wells and move 1o new

pmsp:cu;wﬂhlmaﬁ[ﬂiﬂﬂlﬂﬂhr_

ceonomical risk.

Doubis aside, mrmdy hﬂimd
that subses processng ml'm:l:ﬂﬂﬂﬂ

equipment technology appears able i
wnhmmmur&mum
lenges of deepwater and long distance:
tig-backs. The basic fech
pears 10 be fundamentally mﬂ}',ﬁl’i

testing and real-world application i

required to further development and
prove that the equipment has moved
beyond the drawing board.

Subsea multiphase pumping stands

to provide immediate benefit by offset-
ting pressure loss due to water depth
or production offset distance. For low
pressure operation (at pump inket), high
gas volume frsctions can resull in poor
multiphase pumping efficiency (posi-
tive displacement pumps) or bow pump
head (rotodynamic pumps). For such
apphications, gasliquid sepasation can
be placed upstream from the pump in-

let allowing the resultant fluid streams
10 be handled separately; single-phase

{or low GVF ) pumps ibﬂl'nl'rquiiél__mm

B9 OFFSHORE ...
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andl free-fiow or compression for the mes.
Subsea separation can be usad 1o
avoid  topside  separstion  facilities,
thereby reducing topsides structure and
pavhiad requiremients, (o remove water
from the production stream, or 1o sepa-
e gas from lgqaid subsea. Subsea sep-
aration systems will differ from their
topsides counterparts in that additsonal
technologies will be needed to reduce
the volume of Jow pressure gas handled
by the separator, thereby avoiding ex-
~cessive size and weight of the deploved
: Also, as with topsides sepa-
mmraﬂndwill tend o accumulae in
gtlgul separiors, Special equipment
- will be requined o remove and dispose
ﬂl".?nd without requiring shutdown
ﬂi‘“‘ﬁpﬂﬁfw workovers. As systems
ttl.:h.'llul and operated, mchading a

¢ Morth Sea system being installed
h"‘!ﬂﬂ? application experience will
i ';Iﬁv:m'nlndvm: technology in

1

are likely to lag the others,

Hll'qmmﬂhndun;:xﬁunndﬂg-
%Mmﬁmm velopment for
installation in less than 5 vears. Very
long offet gas developments, particu-
Jarly those in harsh environments, are
H]l‘!-'h‘ﬂ 1o spur application of subsea
 gAs compression.

Ancillary technologies are ahead of
the industry in many cases. Power de-
livery and high voltage connections are
two disciplines that are already applied
subsea, and are awaiting application
and development opportunities from
the oil industry.

Advances in power generation/defiv-
ery systems will be needed for very deep
water and for very long offsets.

As with any subsea production sys-
tem but especially true for deep-ofise
{deepwater andior long offser) subsea
production systems, the deployment of
subrsea processing requires an integrated

suppliers’ capabilities will contimue o
evolve and will result in viahle subsea
processing systems over time. There ap-
pears ke doubt that subsea processing
will produce viable systems within the
next 5 years, particulardy as there are
mitltiphe systems due for installation this
veir and others ane in active planning.

A few industry pioncers have confi-
dence in the basic engineering and ficld
development  principdes involved, are
comfortable with the technical and fi-
nanceal risks, and are deploying subsea
processing equipment to meet develop-
menk goals. Others may be less confident
in the technology but will sccept a some-
what higher level of risk for the oppor-
tunity of financial rewards and industry
expaosure resulting from operational suc-
cess. The number of operators deploving
some form of subsea production system
will increase.

INTEC also hosted a media advisory
conference at this year's OTC 1o discuss
subsea processing opportunitics. Joining
INTEC on the panel were Bjorn-Andre
Egerdahl of Statoil, Mouricio Wemneck
of Petrobras, David Morgan of Cameron
and Tom Munkejord of FMC, each of
whom represented a JIP participant.

The conference was organized under
the auspices of SPE as a communica-
ton service 10 the industry to discuss
major challenges and issues shaping the
offshore industry. INTEC's Uri Noo-
¢hoom opened the conference and Tom
Choate served as moderator, Each of the
panelists shared highlights of new devel-
opments in their respective companies o
advance and apply mew subsea process-
ing technologies.

The JIP was lead by Tom Choate with

support from Michael Padilla, Mac Me- |

Kee, Tim Turner and Adolfo Lopez,

This phase of the Subsea Processing
JIP effort will be completed in mid-year
2007, After JIP reporis have been is-
sued to Participanis, they will be avail-
able for purchase to non-Participants.
Further stages of the JIP are being con-
sidered for 2008,
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ubsea processing has moved
traditional  topsides  Auwid
prun:miug tioy thee seafloor.
These new technologies have
made development of deepwater and
ultra-deepwater fiehds in harsh environ-
ments & reality. Subsea processing includes
subsea boosting (subsea pumps), subsea

| compression {subsea compressors), subsea

semwaler imjection (subsea water injection
pumgps), and subsea separation (subsea
separators, sand inpectors, produced wa-
ter injection).

According to Per Amme Haug, vice
president Products & Subsea, Grenland
Ciroup-Technology Dinaswon, “you want
to have the installation on 1he seabed
where it i1s not exposed o the severe
environment. In frontier regions like
in Barents Sea, subsea processing is an
enabling technology”

In ultra-decpwater, subsen process-
ing equipment such &s subsen pumps

and compeessors has sigmificant ¢osl

2

advantages, as well “It certamly has
imberest in ulira-decpwater. The inter-
€31 comes from the potential of tying it
hack to existing infrastruciure or 10 an
onshore processing plant, like Ormen
Lange,” Haug explains.

Subsea Processing Technologies

Subsca boosters have besn around
simce the late 19905, Statodl was one of
the first to use the boosters ot its Lufeng
Figld in the South Ching Sca. Subsea
boosters assist in INCTessIng OF meIn-
faining production levels of moture

es Margina
Field Development

offshore fields and allow economic de-
vidopment of marginal ficlds using sub-
sia tiebocks (0 existing nfrastrectures
bath on- and offzshore, Using subsca
boosting technology increases pressure
on the seabed with a purmp that draws
dovon the wellhead pressure 1o increase
production. A booster pump also can be
wsed to enhance flow assurance through
increased velocity,

Another exciting technology is sub-
sea compression., According to Statoil,
the company will be the first to use sea-
bed compression (o produce more gas
from the Asgard Field in the Norwegian
Sea for commercial purposes, When
boosting the pressure in the gas Aow,
the seabed compressor will compen-
sate for dropping pressure in the res-
ervoir, Gas production from Asgard is
expected 10 increase by 25% when this
technology is employved. Installation of
the compeessor on the seabed s sched-
uled for 2002 or 2013, Qualification of
the seabed technology will take place
aroand 2002,

Haug points owt that Hydro also will
employ seabed compression on its Or-
men Lange Ficld sometome bebwesn
2012 and 2015 Ormen Lange will be a
pioneer project on the Norwegian Con-
timental Shelf. The ficld is in an area of
the Morwegian Sea where climatic and
oceanographic conditions make it one
of the most challenging development
projects in the world.

The (rrmen Lange Field is being de-
veloped as a subsea tichack to shore,

BE® OFFSHORE ... ...

The initial development will consist
of two templates. Each template will
be connected 10 two pipelines trans-
porting the gas to the shore terminall.

The shore terminal is at Nyhamna, on
the islond of Gossen close 1o Maolde.

The processed gas will be exported
through o new 1,200 km long pipeline
to the UK market.

For the wnitial production phase,
gas from Ormen Lapge will flow to
Myhamnn by means of reservoir pres-
sure. Later in the production phase,
offshore compression will be required
to maintain the production level and
to recover the anticipated gas and
condensate volumes. Base case for
such offshore compression facility is
an offshore platform.

The permanent subsea compression
station will be instalked 1n 360 m of wa-
ter using electrical power from shore.

The permanént 1ong Slep-oul poaer
supply will transport the required clec-
trical power and the control signals



from shore and LX) km io the subsea
compression station at Crmen Lange,

Thicre will be two subses compres-
sepn pilot programs — the subsea com-
pression station palot and the long step-
out power supply piloed. Aker Everner
Subsea AS will engineer, procure, and
consfruct a full-size subsca compres-
awom station pilot, and GE Aibel AS will
engineer, procure, and construct a long
SEep-Ol PeinveT -u:l;l-l'l-]_'p' }'|k|-:51.

After delivery, the two palots will be
tested for 2 W= al thie Chrrien L;l.1|3|.‘ Bas
ereatrend facility ot Myvlamns 1o qualify
the subsea cormgeession technology for
commmercial use, The subsea COTTPICS-

w10 |:l||u4.. if -,|ua!i|5||.'d. TCICRCTils (e of

the foar (= b i TRIgt g lraing :rl:\-'.|'.|:|||.'|.‘| fi
FH.'nﬂilm,."l.'ll-\.J.ll'l‘-L".;l compression of the Or-

meen Lange F ikl The kong step-oul pow-
er supply pikot represenis the equipment
required (o suppl:.' electrienl power and
corod ~.|5|1.:|[4. 1y thed peerrricnsem ayibres
compressor stution 120 kn frorm shone,
According 1o Hydro, the qualification
of the subsea compression system is

nol @ necesaty or gns expor {raem Oip-
men Lange, but @ business opportunity
for rmen Lange 1o devebop a viable
and cost effective subsea compression
system compeling with o compression
platborm as the future compression al-
ternntive for Ormen Lange. [t also rep-
rescnts a significant technology step for
the industry.

A third fechnolegy 15 subsea inpec-
tipn, which invelves injecting water
from the sea directly into the reservoir
to increase the pressiore in the reservoir
and thereby stimulate production.

Unlike sulsen injection, subséa sepa-
ration separates water of sand from the
crade 1o reduce the volume transporied
o the well 1o process feility.

“You want o take out the water from
the oil for several reasoms,” Haug explains
“One & 1o liminme problems from hy-
drages in tichacks and the otber is it is -
effbcient to bang the water up to the plat-
firen and separabe it there and re-inject it
tin the reservobr from the platfoom,”

Haug cites Statoil’s Tordis Field as an

rdrradeiral CH & Cors blagior's .Hsl InnE

I ~::||11.p||; ol SighsiEn separalion

The Tordhis Frebd hes in Block 3407
m the Tampen aréa of the Morwegian
Marth S I cone onhné o 1994, In
2005, Satol contracted FMC Bongs-
berg 1o deliver a subsea separation ski-
tion 1o improve sl recovery on Tond)s

Thus represents the first adoption of
i full-scale subsen sepamation. Tordis 15
tied back to Stodml's Gulltaks C plat-
form. The improved o] recovery progect
wis expected o boost its recovery foc-
boir fromm 4% — 55%.

Seabed to Downhole

Subsen boosting has been around for
o mumber of years. Subses compression
and subses separation will be imple-
menbed in the near future, but Haug re-
veals that a more reliabhe way of subsea
processing is on the horzon.

“Subsea processing will turn imio
dirwithole processing, whens you paoc-
css down in the wells. You don't even
bring i1 to the seabed, vou separate oul
the water down e

AMALYSIS
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ilficld exploration and pro-

duction facilities operate in

unforgiving environments-

Miztering  deserts, anctic
fiebds and the open ocean. Hundreds
of rbles from the nearest town or mark
of civilization, basic necessities such
as electricity, clean water and reliable
communications cannot be taken for
granted, Evervthing that workers need
must either be brought with them or
mde om site,

Harsh conditions and remote locas
tions combine 1o make a relinble com-
munications system more than jus! a
luxury = i becomes a lifeline,

With the right system and service
provider, o true “always-on” broadband
satellite connection can be much more
than just a means of basic communica-
tions. It con enable vour oilficld facal-
ity to hammess the power of emerging
broadband applications and realtime
remote management tools.

From an operational perspective,
these broadband applications can re-
duce eosts by enabling realtime deci-
sipn-raking from central operations
centres and by minimising downtime.

From a safery and security perspec-
tive, a satellite communications solution
can offer the ahility w0 authenlicate an
emplovee's identification or 10 respond
irnmediately to an emergent sitwation,

Audtiviona]ly, satellse sobutions can help
improve the morale of personnel on ex-
tended assignmments by providing access
to e-mail and public telephone services
for staying in towch with their families.

Considerations for Selecting a Satel-
lite Solution

Evaluating the choices in satellite
commmunicalions for remote locations
may seem daunting at ficst, butthe range
of offerings can quickly be narrowed by

Broadband Satellite

Communications for Oilfield Operations

pnswering a few key questions,

® |5 the service truly bigh-speed
broadband?

® Dues the service support both
broadband data and voice?

& Dipes the service have global coverage?

® [ the technology employed field-
proven for tough environments?

& Does the service offer “business
grade’ guaranfees?

& Can communications costs be pre-
dicted and controlled?

Muost ‘mass market” satellite commu-
nication services available cannot meet
the strimgent requiremends of oalfield
environments. Hand-held satellite phome
services provide an excellent substitste
for cellular mobike phones when oulside
of the metropolitan infrastructure, but
the data services, if available, are gener-
ally rather show at 20kbps or less.

INMARSAT, an established service
primarily for the maritime induastry, of-
fiers excellent global coverage. However,
s with maobile saellie phones, data rates
re generally slow and not well-suited o
broadband applicavions. Both hand-held
sufellite phones and INMARSAT svs-
tems are metered services, charging the
wser by the mimste or megabyie, making
tebecom costs for the remote operation
highly variable and unpredictable.

(ther seemingly inexpensive two-
way satellite services that do offer flae-
rate burstable broadband connectivity
are mone orientesd towerds residential or
sminll office environments, Intended 1o
provide Internet access for mass mar-
kets, these offerings do not provide fra-
ditional voice services or connection 1o
the public telephone network. Coverage
areas for mass market satellite Imernet
service providers (I5Ps) are wsually
limited to more populated areas, with-
out the availability for ipternational or
offshore applications,

@ OFFSHORE ..............

Perhaps the most imporiant consid-
eration i3 that all of the aforementioned
services are “best effort” innature, of-
fering no guaraniees a5 0 uptime,
petwork availability or minimuam data
rates, Likewise, the equipmem used
to provide the services 5 generally of
o comsumer electronics quality - ol
adapled to resist extreme lemperiures
or corrosive environments, While such
services definitely have o market and a
customer following, they are m well-
suiied to the mission eritical and harsh
environmends found in the oilfickd and

energy indusiry,

Robust Satellite Solutions from Cap
Rock Commianications

The right satellite communications
solution comes from a seasoned compa-
my with @ history of providing mission-
critical communications to harsh envi-
ronments. CapRock Communications,
for exampbe, understands the unique
peeds of people and organisations
working in harsh and remote locations,
like oilfield exploration and production
(E&F). By providing robust satellite
communication services for broadband
networking, digital telephony and real-
time video, CapRock can ensure that
its customers’ messages get there — no
matier where they may be.

With bath standard “off the shelf” and
custom- developed  satellite  commu-
nications services, CapRock provides
a complete turn-key sclution. All re-
quired equipment, bandwidth, technical
support and maintenance are rolled into
a worry-free flat-rate monthly service,

CapBock meets the sclection eriferia
for remote cominunications by provid-
ing a robust service that encompasses:

& true broadband services with bur-
stable and committed information
rates (CIRs);




& g portfolio of stawdard and custom
selutions for voice and data communi-
cations;

& global coverage and multiple opera-
tions centres for intemational support;

& robast field equipment and redwndan
teleport facilitics for high reliability;

& customer service focus backed by
service level agreements; and

® a technology-independent service
to protect against obsolescence and
conatrol costs.

CapRock  provides complete  data,
wobee amnd video telecommumications
services through its privately owned and
managed global infrastructure.

With multiple interconnecied teleports

in Houston, Aberdeen, Honolulu amd
Macae, CapRock has the unique ability

to be a single-sounce solution for remote | |

satellite communications anywhere on
the globe, Supported by a 247 network
operation centre (MOC), in-house engi-
neers and a large, international saff of
ficld fechnicians, CapRock customers
enjoy o satellile communications selution
designed exclusively for the challenging
environments in which they operite.

Technologies for Extending a Netwaork
Beyand the Edpe

When sclecting a satellite communi-
cations solution for a harsh or remote
bocation, the top priority is reliability -
reaking sure that the service will work
when needed most. With this in mind,
CapRock is constantly evaluating the
right techmologies for the task. Pariner
ing only with best-of-breed providers,
CapRock creates an infegrated system
designed 1o be dependable in the field.

By being technology- independent, |

CapRock can harness the benefits of
new technologies as they become prov-
en. This allows rapid migration to new
standards without exposing customers
to the risks associated with adopting a
‘next generation” technoloay.

Im addition to selecting the right tech-
nology pariners, CapRock is focused on
designing ifs services to meet the grow-
ing demand for corporate networks o
reach as far into the field as possible.

line (SDSL).

an ‘extension of the mrpumunm_-.w’:
CapRock employs its own state-of-the-
art IPxpress™ network mﬁmmm,
based on multi-protocol lxbel switching
(MPLS) technology for Internet prodo-
col (TPynetworks. |Pxpress is CapRock's
unique virtual networking architecture
that enables secure portability of cus-
tomer data and applications across any
site in the CapRock network.
Customers can move from one loca-
tiom to the next and their applications, 1P
adddresses and even voice over Internet
pratocol {VolP) telepbonenumbers will
“follow” them to the new location. The
real customer benefit from CapRock's
IPxpress architecture i that it makes
the satellite conpection iransparent 1o
the customer corporate network. An
ethernet port on an oil platform in the
middle of the North Sea looks, fieels and
behaves just hke one back &l corporate

ininmaicres! (4 G Magars .munni _

To complete the notion of providing | the w

This trust comes not just from a
breadih of experience, but also from
the fact that CapRock contimees to be
a growing company looking for mno-
vations that bring the power of broad-
band applications to the most remote
bocations., Oher the past two decades,
CapHock has expenenced dramatic
growth, but the company’s core mission
has remained steadfast. With remote
telecommunications expertise and a
commitment 0 siringent systems en-
gineering and industry-leading reliabil-
ity, CapRock leverages its global pres-
ence 1o be a premier provider of satelliie
telecommunications amd  networking O
services foe harsh and remote locations
virtually amywhere in the world.




ICLE

g

ith ol and gas prices
shyrocketing, many in-
vestors are booking for
opportunities to direc-
Iy invest in oil and gas dnlling projects.
Private placement drilling projects of-
fer high net-worth/high income investors
tax deductions and high income poten-
tial, But drilling for oil and gas s a risky
business. This is tree bocause a sub-
staniial portion of wells that are drilled
cither do nod hit coanmercial reserves or
ihe well being dnlledcompleted expseri-
ences unexpocied problems.
Sophisticated oil and gas progect mves-
tors realize that they may have to partici-
paic in several projects in onder to obiain
a paying inferest in a well. 5o the revands
of & producing well will necessarily have
10 make-ugy 0 [osses o6 fag] prosects as
wiell a5 future projects thal may come up
dry or prove uneconomiscal o produce.
This being the case, vou'll wand b in-
vl in deals that offer a promising chanoe
for sucoess, As a registered profissional
groscicntist with the Sute of Texas with
over 15 vears expericnce onginaling,
evaluating, keasing amd francing ol and
gas ventures for other ol companies and
for my own sccount, Tve come up with
three key areas | believe investors should
look at when evaluting an oil and gas
drilling prosect: People, Deal Struciuge,
anel Prodisctson Projections.

Who Am | Doing Business Wihh?
As a geologist, when | evaluate an oil
anl gras drilling project, | ook firs at the
people who originated the deal. When oil
prices are high, more and more people
enter the ol business and start assem-
bling and marketing oil and gas deals.
Thenefore, keok first o the company of
fering the project to determine how kong
they have been in the ol busaness and in
what capacitics, Here, 1 woull look for
a company with a1 least five years expe-
rience in managing progects, This erite-
rion will help keep you ou of deals with
people who are inexperienced and less
likely 10 manage the project properly.
Mext, 1 would make sung there is a pes
troleum geologist on the project manager's

staff. This is the person whe wall look at
ithe peoleory and related datn on o progect
amd give their evoluation of its likeliness
for success. While prospect-generaling
gerologists are almost always repuinble,
they will have a coriain natural beas to-
wards ihetr project. Buf while they may
be focusing on a geod prospect, there may
be even beiter prospects elsewhere.

A full-time, on-board petroleum geolo-
gist has the latitede 1o select from many
PEOJECIs OpporTURthes.

When locking at the project manage-
ment company, also ask o 1alk with
prioe investors. 'Whether the well pro-
chuces of not, investors wand 1o be kept
informesd. This inclisdes receiving timely
progress reports ik well as monthly well
production and year-end reports. Sadly,
not all companies are prompt in provid-
ing monthly progress reports of supply-
ing essential year-end nformation that's
needed for filing tmely tax retums, So
ask 1o tnlk with the project manager's
prior investors who have panticipated in
bath non-producing and producing il
andd gas drilling projects.

How Is The Project Struciured”
There are nearly 05 many wiys t0 put
together an oil wnd gas mvestmenl inoa
drilling project a5 there ane oil compa-
mics i ihe industry. But regardless of the
project’s structune or complexity, each
can be batled down 10 answering two
simpde questions: W ho gets what percent
of the revenue over the projecied hife of
the wedl, if the well produces? And, s the
anticipated cost of drilling and complet-
ing the wedl within o reasonable range?
Most private placement ofl and gas
drilling profects have the following par-
ties involved when it comes time to shisre
revenes from a produscing well, These
inchede the landewner or minemal owrer,
the project manager, and the investor
grongp which i finnncing all the cost of
drilling, completing, and proeducing the
well. Let's look at these i tum:
Traditionally, the landowner or min-
cral owner reccives belween 12.5% o
25% of the total production revenae of a
prochucing well without paying any costs,

S OFFSHORE ...

This is called a rovally interest.

The remainder of the revenue imerest
is divided up between the project man-
ager and the investor group. When the
deal is structured with a revalty imerest
greater than 25% it is osuallv because
someone has carved out an overriding
royaliy interest.

Oin the cost side we are lopking ai ihe
cast of buying the hease. drilling, amnd
completing the well. The investor pays
these cosls on either an actual invoice
cast basis or & fined amount set by the
project manager. Actual invaice coat al-
bows the project manager 1o come back o
the investors with adelitional nvestement
demands in the event of uhexpecied ad-
ditional drilling andior well completion
costs. However, this rarely happens be-
cause the project manager will sdd a
contingency 1o his estimates that usually
cover any overruns, This confingency
will be returned of mot used, If the in-
vestor is concerned about being on an
irvoice cost basis and wants his risk cer-
eain or copped, he should participate on o
fixed cost basis, When o deal 5 capped or
turn-keyved, the prodent project manager
will audd o reasonable allowance 1o the
driliing and completion budpet o cover
unexpected expenses, This mbdnional
allowance will usually be owne than the
comtingency mentsonad above,

If costs overrun this additional pad-
ding, the project mamsger will have to pay
the additiona] expenses out of his pocket.
IT the well drlling and completion costs

Evaluating
Dil and Gas
Projects

Marvin Fergus
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his e her analysis of the production of

come i below budpet, the project man=
pger will keep the difference. The pad-
ding octs like an insurnce palscy pad for
by thi: investor. The mvestor has a cap on
his Biabality and the project manager as-
sumes the added msk. The progect man-
ager should provede the dnlling and
completion costs cstimate, called an
AFE {Authorization for Expendiiure),
to the investor. A few calls o serviee
companics and the drilling contractor
wsed by the propect manager coulbd pos-
sibly reveal the extent of any markup on
a turnkey basis. In the State of Louisi-
ang, the Lowsiana Mid-Continent (il
and Gias Association, www lmoga.com,
affers average drlling cost informs-
tion for previously drilled wells in areas
based on depths. B0 it's no too hard 1o
get o preny good feel for the amoum of
drillimgicompletion cosis for amy well.

Does the Projected Monthby Production
Justify the Moncy You Are Investing?

In an esablished ofl and gas arca the
petroleum geologist makes the produc-
thom proseciions on o pavoul based on

e
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nearby wells, My simple roke of thumt
15 tht you wan 10 see progechons Lhal
{# current ol and gas prices) will metum
your entire amvestiment in 24 months
or sooner, If the projected producteon
docsn’t support a 249-month retum or
betier on the mvestment, the mvestmend
risk 5 oo high given the expected ne-
iurn. Allowing for the fact that a good
portion of all wells drilled will be non-
praducing, you want to make certain thad
thc ones that do produce make up for the
ones that dio o,

Additional Considerations

Be wary of the peoject manager ihat
claims 1o have hit nine of the last wn
wells, or nnything similacli that wene
true, they would not need wvour
money 1o help spread the risk since
there wouldn be any risk,

Be carcful of mubliple well projects on
the same sereage. Only by completing
n well do you gam the necessary infor-
mation you necd o deteemine if a sec-
ond well should be drilled on the same

project Acreage,

Conclusion

Investing in & single oil and gas drill-
ing project shoukd not be looked at as a
ane-shot proposdion, Most imvestoss will
have to expersence a certain mumber of
non-paeducing projects before they hita
prochucing project. When you do hit that
producing well you want to be in part-
nership with people you trust, and you
want to be in a project that's fuir, amd
one that has a god likelilsood for pay-
ing back your invesimient in short ander,
I believe the above guidelines will go a
long way towards helping you achieve
those obpectives,




High
Performance

Gorrasion
Resistance?

Kirtan Dhami
Corrosion is a very
geriois fssue in ofl
and Fas companies
who are into il
exploration by
means of platforms,
The damage due (o
corrosion someclimes
accounts to thousands
of dallars. For

this reason, major
metallic equipments
and parts must

he protected from

corrosion resisiance.

lthough commenly wsed

methods of comeson pro-

tection viz hot dip gaba-

pized , molveote . cadmium
plating are there over years in the mearket
o 0 dhernomd and requirements [s there for
o superior high performance coating for
spexcific applcations and sakine water resist-
amce where all the tradtional methods wend
to il Here emenges the masket for Fluor-
opohmer [ PTFE coated fasteners and
equipments which represems an innova-
tive alicrnative.

Introduction
There are various cormasion kevels
of saline water immersed offshore
Structuges
1. Burved in Soil
2. Under woder Zooe { LIE )
A, Iniermedante Zone [ 14 )
d. Splash Zone [ 52 )
5. Aimospheric Zone [ AL
The highest kevel of corrosion s
found i the U2, 12 and 52 arcas
of any offshore structure.
Corrosipn profection s
done via Acivve Protectson,
Passive Protection and Tem-
parary Prodection,
1 Active Protection is con-
i trolled at the design stage by
i means of Material Selection
and Constructon Dietails.
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'l'c,-rnpmar_l,- Protection 15 done whene
the Sipuaprmen & pol critseal and a l;hungr,:
in design is possible, Passve Profections
s done via the means of Coatings and
Surface Protection Methods.

Typical Saline Water Conditions

1. 3.5 % Sodium Chiorsds

L. Temperature ks around the mnge of
50 Dwegree C o 80 Degree C

3. Aliernaie wetting and drying cycles

4, High Concentration of Salis

&, Balt Deposits—Salt absorbed i maois-
TLIFE 15 MOEE oOfmoRive a5 il in wet condi-
INHIE

6, Presence of Dxygen along with the
Sak

The problem with Traditional Coating
Methods

Extensive testing and field use have
proven that the Future of costed fasteners
lies with Fluoropobymer Coatings

Previously, hot dip gabvanized, cadmi-
um or zing plated fasteners were consid-
ered ibe standand. But these coatingzs could
nod stamd up to the comosive atmaospheres
prevalent i Many indwstries. After S0
howrs of salt spray testimg (ASTM B117),
fasteners coated with these Comentional
methods showed severe cormosion and, in
soame cakes, fanlure,

Fasteners coated with BLINEX FIL-
TER COAT PVT LTD Flusropolymer
coating withstood these harsh conditions
with no naoticeable deterioration.

Even after as manmy as 1,000 hours, TE-
FOOTTM - Fluoropobymes / PTFE coated
fasteners still coubd be casily dissssembled.

What is Flusropelymer Coatings?
Fluoropobymer coatings are blends
of high performance resins and Flhuoe-
aopolymer lubricants.Most of the aseful
properties of Fluoropolymer are due 1o
Auorine, the most clectro-nepative che-
manl &nd the most reactive non- metal,
[15 atemic radius is the seallest nexi
to bhydrogen, and it forms extremely
stromg bonds with other elements. When
reacted with Carbon in Flusosopohymer,
the extrernely strong, tight bond pro-
dieces an extracrdinary combination of



properties. These single coat thin films
provide excellent cormosson and chemi-
cal resistonce. Other benefits of Fluor-
opolymer coatings include redwoed fric-
tion, resistance 1o galling, non stick, non
wetting, elecinical resistance and abra-
sion resistunce. Fluoropolymer coatings
are applicd to fasteners and varous OEM
components o provide o lomger life be-
fore replacement.

At present Fluoropolymer /PTFE coat-
ings sofutions ane supplied and marketed
by Whitford Plastics UK (Brand-Nylan®)
and DuPont { Brand-Teflon®)

Extraordinary Properties

& Chemically inert Nomioxic

& Mon-welling

& MNopstick

& Low Coefficient of Friction

® Highly fire resistam

& Lo diclectric constant

* High temperature ratings (-100 De-
gree C o+ 260 Degree C)

coaling process. Surfnce preparation of the
Fastener prior 10 COMENg 15 0 very iImportant
sep. W use the lnsest mdustry accepbed
methods to thoroughly clean all contarmi-
rants from the fsteners. Mamifacturing
oils, rust and scale are removed 1o ensure
the highest quality coating.

Superior Corrosion resistance is cre-
ated by the application of a series of
coatings.

A metallic base coat is applied first,
followed by an adhesion coat, The ad-
hesion coat creates 8 chemical bord be-
tween the base coat and the top cost. The
top ooal, a heal cured Fluoropolymer
coating containing PTFE, is used o seal
the: two umder coatings and give easy on/
casy off characteristics,

Comparisons with other Coatings

Black, cadmium pated, and hot
dipped galvanized bolts will frece when
subjected 1o the cormosive environments
found in manufacturing plants, off-

Technical Data-PTFE/Flucropolymer Catings

Why Would Coating Bolis Make
Sense In Some Shtoations?

L. Cleaning and painting of hane seel
bolts in the field is likely to be difficul, ex-
pensive, amd in some cases, nol fsdble,

2. The plain bolis, after siuffing in the
Tohess, ame expected to git oub in the wealth-
er for an extended persod of tirme and el
dried out and rsty, making correct tight-
ening difficult or impossible.

3. Releage or retightening of the bol
within the foresecable future is necessary

(Wind turbine support shafis),

4. Ammospheric corrosion B expected
to be agoressive.

Coaling Process
BLINEX FILTER COAT PVT LTD
has perfected the Fluoropolymer fastensr

idhasion: MASTM DI25EE)
Distasctric Stramgil:S00 valis par mil
Elongation: RE%-50%

Tansile Sirengts: 4000 pEi

Oparsding proasurs:Up 1o 10006 g
Kesbernich TestMNuls nol frozen after
JHeyeheaiDil SHiid)

shore oil rigs etc. Most often removing
the mus requires a culting torch, With
BLINEXTM Fluoropolymer coating
these same nuts and bolts exhibal easy
on and easy off characteristics increas-
ing worker safety,

Cadmium plated and hot dipped galva-
nized bolts provide similar cormosion re-
sistance, These coatings have undergone
the standard salt fog test (ASTM Bi17)
and have been rated at 96 hours of cor-
rosion resistance. With a BLINEXTM
Fluoropelymer costed bolt that rating
jurps. to as muoch as 1000 hours. The
additional corrosion resstance allows
fazteners to be disassembled quickly,
saving lost down time and man-hours.

Cialvanizing produces a coating that 1s
uneven, rough and thick. The reugh sur-

ieaieal D4 & Gark Magarie .mnni .-

faces make assembly difficult and a tight
even tension on each bolt impossible. [F
used i sealing joints such as fanges,
heads or inspection covers, the incon-
sigtent tension forms an uneven fit result-
ing in a high probability of leaks. With
& BLINEXTM Fluoropolymer coated
bale, tighter mone consistent tensions &g
achieved with bess required torgue.

Where FluoropolymerFTFE Coatings
Works?

BLINEX FILTER COAT FVT LTD
has sohved problems in many indusiries
and applications, Due to s unique ben-
efits, Fluoropolymer Coating has been
applicd to various types and grades of
fasbeners.

The water works industry takes ad-
vantage of the Superior cormosion ressss
ance properties by coating Hex-head
bolts for underground service, Stainless
steel fasteners, used in many different
indusirics, are coated for lubricity and
anti-galling.

The most widely used application is
on BT studs with 2H nuts, These fasten-
ers are commonly used by turnaround
groups, operations amd mainlenance
departments, and contraclvs al many
chemical plants, refineries, ond offshore
platforms, The coating’s chemical resist-
ance, amd easy cn/easy off charscteris-
tics are perfect for these environments.

Conclusion

The costs enfniled with other boft coat-
ings can be slaggering when factors such
as man-hours, down time, safety and
equiprment damage are considered. Bolts
coated with BLINEXTM Fluoropoly-
mer coating prove to be longer lasting,
safer and more cod effective than any
other coated boli, The properties fre-
quently make Fluoropolymer the prod-
uct of choice when metals and bess ex-
pensive plastics Tl or where long term
reliability is required. Flisoropolymer
are often used to solve existing problems
or to develop new technology. Despite a
relatively extra cost, Fluoropotymer have
frequently been used to substantially re-
duce overall system oot
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were are several ways bo re-
duwee the volume of drilling
wiaste prodiced and 1o min-
e it eflects on e sea,

Using less toxic aliernatives

1 15 a Favoured solisticn in bodh Europe
(OSPAR. 2000, Drft Measures Pro-
posed by the OSPAR Working Group
on Seca-based Activities (SEBA), Febru-
ary 2000, Annex TS Draft OSPAR
Decisson 200007 on a Harmonised Man-
datory Control System for the Use amd
Reduction of the Discharge of Offshore
Chemicals.

OSPAR, Amsterdam, Scealso: CEFAS.
2000, Guidelines for the UK Revised OIT-
chore Chemical Notification Scheme in
Accordance with the OSPARCOM Har-
mesnised CFshore Chenical Motification
Format. hitpofaww.oefas coukoons,

London.) and MNorth America, whene
governments and industry are continu-
ally scarching for improved and less
harmful offshore drlling fluils, SBMs,
most of which failed 1o satisfy European
standards, were swch an attempt 1o deal
with the problem a1 source and the US
may wet prove that some Torms of SBMs
really are an environmientally acoeptable
abternative to OBMs, For WEMs, im-
provements o the purity of stock ¢hemi-
cals, and measurement of their toxicity

pricr to mixing into the dnlling fluid,
are among the most promising prospects
fior environmental improvemment i £asss
where wiste discharge is unavoidable.

Cleaning onboard prior to discharge

It is also a rapidly-developing technol-
ogy. The crude shale-shakers and sieves
once emploved to separate solids from
drilling Auids after use have been super-
sexled by much more efficicnt equipment
that can greathy improve the separation
of mud from cuttings and il from pro-
dwoed water, Technobogy exists, but has
mot yet been widely adopted offshore,
that can very largely remowve tee residual
pollutants in cutlings and, particalarly,
in produced water, The obstacles are fi-
nancial rather than technical. Whether
such equipmen i= mstalled and used
offshore is, of course, & matter for gov-
ernment enforcement.

Shipment of wastes ashore

It is for recycling, landfill and/for incin-
eration is one of the options being con-
sidered for dealing with the very large
accumulations of comaminated drill
cuttings in the Morth Sea, It is already
used to dispose of some ongoing waste
streams and thus prevent the build-up of
pew drill cuttings pales on the seabed.

While making a contributien 10 both
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th environnsent and the local economBes
of Morth Sea coastal regions, ([nthe Uk,
for example, new equipment 10 process
cuttings and pther wastes shipped ashore
from North Sea figlds has recently been
installed in Peterhead, Aberdeen and
Shatand (where one firm has been han-
diing contaminated cuitings (waste for
over 10 yvears) See, for example: Burgess
& Garrick. 2000, Waste Managemenl.
Webhsite: htepeSawww burgess-garnck.
couk/about hten Lerwick) the air pol-
lution, landfill space demands and en-
ergy costs associated with transporting,
processing and disposing of the material
seem likely 1o influence governmenis
in Favour onsite re-infection techmology
o5 a mawe practical and cost-effective
method - wherever geological conditions
e suitable,

Re-injection CHTshore

Cuttings re<infection (CRI) is a waste
disposal technsgue where drill cuttings
and other oilfield wastes are mixed into
a slurry with water and pumped at high
pressure down an injection well,

Sometimes il i necessary to grind up
the particles in the shurry 1o make them
finer, The hydraulic pressure can also be
used 1o break open layers in the rock 1o
make subsequent injection casier and to
comain the wastes in a defined arca -



mlhuwm;lun}r fractune injection
mm in the 1S and Canada,
'I;q.hﬂc the ﬂ:chmqqm was pmnu:n:d
{For accounts of carly work on re-injec-
tion, see

1. Beak Consultants and Imperial Oil
Linited 1974, Disposal of waste drilling
fluids in the Canadian Arctic. APOA
projectno7d. APOA, Calgary.
~ 2, Domie Petroleum Limited 1974 In-
in exploratory drlling in the Canadian
north. Dome Petroleum Lud., Calgary.

3 French. B M, 1980, Terrain, Land Use
and Waste Drilling Fhaid Disposal Prob-
Jerns, Arctic Canads. Arctic 33:794-806,
tfﬂﬁﬂ\,ﬂ 1950, Dl Fluads and
Disposal Methods Employed by Esso
Resmirces Canada Limited 0 Drill in
the Canadian Arctic. Proceedings of a
Symposium: Research on Envirenmen.
HFﬂnlndHEctsnl'Drﬂlthuds
and Cuttings. Lake Buenn Vista, Fla:
PP 5360 American Petroleumn Insti-
mtl'hsﬁmgtm DC.

5 Lam. L. 1982, Report on (ishare
ﬂ“.ﬂﬁ Gias Drilling Fluid Disposal in
the Canadian Morth Technical Report
No. 36 A Survey of Methods of Waste
Fluisd Treatment and Disposal for Cana-
dian Offshore Drilling. Canadian Supe-
rior il kel

6. Cannda Dept. of Indian Aftairs and
Morthern Development,  Environment
Canada, Canada Dept. of Fisheries and
Ovcans, h;lmmuﬁm:mmml Working
tjm;mnw[urwm Flusds from
Petrobeum Exploratory. Drilling in the
T.:m;dml Worth, and Arctic Petroleum
B;lmlﬁn Association. 1982, Report on
ﬁfﬂnﬁ{ﬂ&.mdnlllng fuid disposal
in the Canadian Norih. Yellowknife,
MW 7. Hillman, 50. 1983, Drilling
Fluids: Disposal in the Alaskan Beaufort
Sea. Issucs of the 30 Twelfih Annual
Arctic Environmental Workshop held at
Fairmont, British Columbia, May Sih-
1th, 1983, p.162-166. )

Une of the clearest explanations of
CRI 15 by the British company Cisdatec
{Sce the Gidatee websie at hitpfawww,
tmils). which describes it as “a cost effioc-

tive means of complyimg with envinon-
meenial kegislation concering discharpes
af oily wastes™ and says it has “proven
b be viable in many different areas and
formations around the world, with the
st activity i the Morth Sea, Alaska,
Gulf of Mexico and Venezuela™

Re-injection of drill cuttings normally
imvolves collection of the wasie from
solids controd equipment on the rig, fol-
lewed by transportation o a cultings
processing staton. Cultings are slurried
inh this unit by being milled and sheared
in the presence of water, usually seawa-
ter. The resulting slurry is then disposed
of by pumping 0 mite a dedicated dis-
psal swell, or through the open annulus
ofa previous well into a fractuse created
at the casing zhoe =21 in a suitable for
mation. Cperations are usually batch by
nastiere: and carmed ot al low pump raes
(2.0 - 80 bpm). These kinds of opera-
tions have been carmied o all over the
workd, with disposal imo many differem
Iypes of sirata.

On logistical and cost grounds the
means of disposing of waste cuttngs
from [olfshore] platform based  opera-
tions can usually be normowed down o
one of two chowes. These are either re-
injection o a dedicated disposal well,
whach if newly dnlled can be re-com-
pleted as a producer af a later dage, or re-
inpection through the annulbus of a well
drilled praor tocthe current five well,

Drilling and cuttings disposal inko the
same well is possable but 1o date, because
o el control concems, it is not & pre-
fierred option with operators.

sefpential annulus ingection is invari-
ably the preferred means of disposing of
cuttimgs, particularly in offshore loca-
teons. This is because of is flexibality
and that B avosds the cost of drilling a
dedicaied disposal well. For cost rea-
sons, dedicated re-ingection wells ane
usualby only practical on land or in shal-
low water. They div have advantages,
however, inclading ease of cleaning out
with coiled tubing in the cvent of plug-
ging. can be designed 1o accommiodate
high volurmes of waste, the abilidy to in-
pect larger sized sodids and & reduced risk

|
of tubing plugging. Even =0, unless an- |
nular cublings re-injpection is pot viable,
for cxample because of kack of annular
access (o @ suilable deposiiion lsorizon,
drilling a dedicated disposal well is usu-
ally ruled out on cost grounds, Thus, an-
nular re-injection of waste cultings is in-
variably the method of choice, Typically
the 13 38" by 9 58" annulus ks selecied
as the disposal location,

Oine of the first ol companies o make
extensive use of cullings re-injection
wis BF. The company had opened up
its Alaska North Skope oilficlds by wang
“reserve pits” - a cuphemism for holes
in the ground where dnllers dumped
almost anvihing. Within a few vears BPY
had & serious environmental problem on
its hands, as poisonous wastes began to
beach owt of the pits and spread across the

[he erude shale-shakers and
skeves once employed (o separate
salids fram dr inlll.'lh' Muids after
s have been superseded by
mueh more cfficient coulpment
that can greatly Imprave the
separation af mad Crem entiings
and odl froim produced waler

tundra on top of the permafrost. [United
States Depariment of the Interios {DOR),
Fish and Wildlifis Service (FWSL 1987,
Effects of Prdhes Bay Reserve Pit Fhu-
s on Waater Cueality and Macroirverte-
brates of Arctic Tundra Pomds in Alagka.
LS DO Biodogical Report B7(7). Wash-
ington DUC) Although it was oot of sight
from most people, the pollotion i the
Arctic wilderness noeth of the Brooks
Range was not oul of mind. As contro-
versy grew about the ail industry’s plans
to drill in the Arcte Mational Wildlifie
Eefuge (ANWR) critics poimed o the
mess at the reserve pits as evidence thal
BP% envieonmental credentials were
suspoct.This caused serious public re-
lations problems for BP and its com-
pradors in the Alaska Siate Legislature
and business community. During the
late 198105 and early 19905 the company <
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cleaned up the pits, volumteered its serv-
ices bo deal with other orgamsations
waste dumps (some dating from World
War |1 and carlier) and, to some extent,
salvaged its reputaiion among Amerscan
environmentalists. The resulis certainky
lnoked impressive and showed what an
organisstion like BP could achicve when
management and workers were given the
resounces jo do a thorowgh pob. (1. Tavlor,
S 1998, Status of Nosth Slope Envinon-
menlal Protection (Video presemtation)
BPE I"::I."III.1|'|.|III:ITI. mmluragt. 2, Minmton.
R. C. and Secoy, B. 1992, Annular Re-
imjection of Drilling Wastes, IADCSPE
Paper 25042, Society of Petroleum En-
gineers, Richardson, Texas 3 Brasier,
F. 1992, Injection Controd Regulstions -
Federnl Framework and Alaska Regula-
tions. Proceedings of a Seminar on Sub-
terranean Disposal of Dall Cumings and
Produced Water. Stavanger). By 1993 the
E&P Forum could boast: "In Alask the
injection of cuttings and waste fuids has
led to much smaller drilling pads, and
therefore bess impact from the rig rles,
amed less heavy traffic transporting ma-
terials across the tundro. (E&F Forum,
19903, Guidelines for the Planning of
Devamhobe Inpection Programmes for Ohl
Based Mud Wastes and Associated Cul-
tings from Offshore Wells. Report Mo,
2567187, E&P Forum, London) There
were alen economic benefits because
the reserve pils haa been costing about
52 000,000 per well, whereas grind-
ing amd downhole ingection cost abowt
SE0,000 per well thereby saving abowt
SLS00000 per well, (ADEC informaant,
pers, comim.. 20000

B was alwo in the forefront with CRI
offshore. In Jansary 1991 BP engineers
impacted 5,700 barrels of drilling wasies
5000 feet helow the bottom of the Gull
of Mesica, in tests al the Ewings Bank
platform. [n 1he Norwegian soctor of the
Morth Sen, BP wag imvolved in a case
udy on the Gyda oilfield from July 1991
(Molland, G, 1992, Re-inpection of Cut-
tings on Giyda, Proceedings of a Serminar
on Subterranean Disposal of Dnll Cut-
tings and Produced Water. Stavanger). In
September that year BP did a test injoc-

tion of 1,500 barrels of waste from the
Clyde platform in the UK ssctor. Ciher
case studies on CRI were carried out i
the earky 19905 by Conoco in the southem
“orth Sea {January - March 1992) and the
Ciulf of Mexico (Block ECS5, December
1991 - January 1992), by Statoil on the
Morwegian CGiullfaks field (October 1991)
and by Amoco, also i the Norwegian sec-
g, om the Valhall oalfield (January 193],
(E&P Forum. 1993, op. cit. ) These, how-
ever, were all described as case studies,
ECsl= O experiments.

By 1993 CRI was such a well-cstab-
liched technique offshore that- the EEP
Forum produced detailed  goidelines
{Ihidy for operators planning o use it
fior OBM wastes ond oil-contaminated
drill cuttings. The document gave Cxam-
pies of the kinds of problems staff might
encounter and, in addition to practical
advice, laad down recommended proce-
dures for monMonng and reporting re-
inection work. The working group that
drew up the gusbelines inchuded two rep-
rescriative of Exxon, alongside experts
from Agip, Amoco, BF, Cheveon, EIF
Enterprise Ok, Statosl, Texpoo and Towal,

They apreed that re-ingection had “a
successful history to date, particulardy
in Alaska and the Gulf of Mexkco™ but
in Europe 1 had “only recently been
evaluated”, They described a Drrilling
Enginecring Associution project, with
12 operator sponsors, that had “been
imvolved in developing the concept™ be-
pween 1990 and 1993 and added:
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Injection has been adopted by apers-
tors in the Norwegian and UK sectors
of the Narth Sea, and is seen s a vishle
roude o ofly waste disposal.

The adoption of this approach to the
disposal of oilfield wastes is particularly
attractive since it means that the overall
environmental impact of operations is
minimised. Injection offers o cost effec-
tve disposal opion with minimal en-
ergy wilization.

This view is confirmed by a review
of the extensive literature on the subject
i the public domain. [For example, see
the folkowing: 1. Lal, M. and Thurber, M.
1959, Drilling Wastes Managenyent and
Closed-Loop Svstems. In Engelhard F.
R. et al: deds) 1989, Drilling Wastes.

PE 213228, Elseveer Science Publish-
ers Lid, Barking, England. 2. Dusseault,
M.B. Bilok, RA. and Rodwell, GL.
1997, Disposal of dirty liquids usimg
Slurry Frocture Tmection, SPE 3THIT,
Proc. 1997 SPEEPA Expl. and Prod
Env. Conf., Dallas, TX, March 3-5, 1997,
pp. 193202, 3. Dusseault, M.B.. Bilak,
F.A. Bruno, M5, and Rothenburg, L.
1995, Disposal of granular sold wastes
in the Western Canadinn safimentary
basin by Slurmy Fracture Injection, Paper
presemted ot the International Symap-
sium of Scientific and’ Engincening #s=
pocts of Deep Inpection Dasposal of Hoz-
ardous and Industris] Wastes, Berkeley,
CA, May 10-13, 1994, 4, Dusseaul, M.B.
and Bilak, R_A 1993 Disposal of Pro-
duced Solids by Shurry Fracture Injec-
tion; Paper presented at the 4th Pe
Conf. of the 5. Saskatch. Sec.. Pet. Soc,
of CIM_, Regina, Sask., Oct 18-20, 1993,
5. Sipple-Srinivasan, M998 LLS,

Regulatory Conswderations in the Ap-
plication of Shurry Fracture Inection for
Ol Freld Waste Disposal, International
Pewrodcum: Environmental  Conference
(IPEC) 9% , Albugquerque, N.M. 6. Sip-
ple-Srinivazan, M., Bruno, M., Bilak,
R., and Danyluk, P 1997, Website: Field
expericnees with oilficld waste disposal
through Slarry Fracture Injection. SPE
38254, Society of Petroleun Engineers”
§7th Annual Western Regional Meeting,
Long Beach, CA. )



Petro Welding Pioneer Co.

is established by
IOEC as the leader of Offshore Engineering and Construction projects and

NovinSazan as a leading company in Welding equipment manufacturing

To provide world class Welding Services. With a complete set of Welding
Engineering, Equipment Provision, Technical Support, Operation Supervision and
Repair-Maintenance Services, the Company is going to play an essential role in Iranian
and Middle-East Qil & Gas industry.

weld Engineering Services

Pipeline Welding Services

Combining wast capabilities of IOEC and Novinsazan Complete RED and Welkd Engineering team, steadily
regarding eguipment, manpower and experimental developing Welding Equipmaent and Procedures, as well
strengths, to make PWP a pipeline contractor with as training skifled repairmen and welders.

satisfactory results B competitive prices

ts B Equipment

Automatic Plpeline Welding Equipmant
SERIMER DASA Saturmax 5 Full Stations
MovinSazan APW-B DualTorch Stations
Vermaat DualTerch Veraweld Systems

Pipe Line-up Clamps
Brookhouse Internal Clamps
Movinsazan ICNA Series
External Clamps

Pipe Facing Machines
Goriziane Large Dia, PFMs
MILLHOG Small Dia, PFMHs
Hydraulic Power Units

Semi-Automatic & Manual Welding Machines
GAAM Electric Synerglc Machines
Lincaoln Electric Powenwave STT
MILLER Imvigion 456P
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EDUCATION

Dil spills
in the marine

gnvironment

Fite amd behavior of ail in the maring
Envirnmment
omplex  processes of ol
transformation in the ma-
rine environment start: de-
veloping from the first sec-
omds of pal's contact with seawaler,

The progression, durabion, and el
af these transformsations depend on the
properties and composition of the ol
self, parameters of the actual ol spall,
and environmental conditions. Thse main
characteristics of 0il transforrmanons
are their dynamism, especially at the
first stages, and the close imteraction of
physical, chemical, and biological mech-
anismz of dispersion and degradation of
il components ug o their comphete dis-
appearance ag onginal substances. Simi-
kar 1o an intoxecated living organism, &
maring ecosystem destrovs, metaboliz-
e, andl deposits the excessive ammunts
of hydrocarbons, iransforming (hem inko
mone cowmeon and safiar substances.

Phiysical transgsire.

The distribution of oil spilled on the
weu surface occurs under the influence of
gravitation forces.

It 15 controdbed by ofl viseosity and the
sarface tension of wier. Only ten min-
utes after a spall of | 1on of oil, the oil can
dispeerse over a radivg of 50 m, forming
i sk 10-mm thick. The shck gets thin-
ner (less than | mim) as oil contimues w0
spread, covering an arca of up ro 12 km
[Ramade, 1978], During tee first several
days after the spill, a consaderabie partof
oil transforms into the gascous phase.

Besubes volatile components, the slick

|

rapidly loses water-soluble hydrocar-
baoad. The nest - the more visoous frac-
i - slow donwn the slick spreading,
Further changes take place under the
combined impact of meteorolopical and
hydeobozical factors and depend mainly
o the power and direction of wind,
waves, and currents. An oil slick wsually
diifts 1 the same direction as the wind.
Whibe the slack thins, especially after
the eritical thickness of about 00 mim,
it disintegrates into separate fragments
that spread over larger and maore dis-
tant areas. Stofms amd active turbulence
speed up the dispersion of the slick and
its Fragmients. A considerable part of oil
disperses in the water as fine dropleiz
that can be transported over large dis-
tances away fioom the place of the spll.

Dissalietion

Mot ol components are wider-solu-
bl o 0 certmin degree, especially k-
mukecular-wersht aliphatic and aromaiic
hydrocarbons, Polar compounds formed
a5 & result of oxidation of some oi frec-
tions in the marine environment also
dissolve in seawaler,

Compared with evaporton, desolo-
fion takes mwore tme Hydrshmamic
and physicochemical condstions in the
surface waters stronghe affect the e of
the proscess,

Ernlsilbcution,

(il emulsification in the marine en-
wiponment depends, first of all, on ol
composition and the turbalent regime of
the water mass. The most stable emul-
sions such as water-in-oil contain from
M 1o 8% water. They usuly op-
pear after strong storms in the zones of
spills of heavy oils with an inscressed
content of pomvolatile fractions (espe-
cially asphaltencs). They can exist in
the marine environment for over [0
duys i the form of peculiar “chocolate
mossess Stabiliny of these emulsions
psually increases with decressing tem-
perature. The reverse emulsions, such
a5 oil-in-waker (droplets of il suspended
in water), are mach ess stable becaise
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surface-tension forces quickly decrease
the dispersion of oal. This: process can
be showed with the help of emulsibiers
- surface-nctivie substances with strong
hydrophilic properties used o eliminate
oil spills. Ervulsificrs help to stabilize okl
cmualsions and promoete dispersing ol Lo
form microscopse (invisible) droplets.
This accelerates the decomposition of
oil procluces in the water column,

Cxidation and destrociion.

Chemical transformations of ofl on the
water surface and in the water codumn
start b0 reveal themselves po earlier than
a day alber the oil enters the marine envi-
ronment, They mainky have an oxidatve
nature and often imvolve photochemical
reactions under the influence of ultravio-
let waves of the zolar spectrum, These
proceswes ane catadyzed by some Irace
clements (eg., vanslinm) and inbhaed
(showed) by compourids of sulfun The
final products of oxmdation { hydomopero-
ez, phenels, carboxvlic acids, ketones,
aldehvdies, and others) ummlly have in-
creased waler solubiliy. An expenmens
12l research showed that they have in-
creased iy as well [Lzrvel. Taiban,
1983]. The reactions of pholooxidateon,
photodysss in particular, iniiabe the po-
Iymertzation and decompostion of the
miost compex molecules 0 odl comp-
sithan, This increases the oibfs viscosity
and promotes the formation of sobd ol
aggregites [GESAMP, 1977, 14K3]

Selirmentatin,

Some of the oil (up so H=ME5) 1= ad-
sorbed on the sispended materl and
adeposiied 1o the bottom.

This mainky happens in the narmow
coastal wone and shalkww waters where
particulates are pbundont and water =
subjected to intense mixing In deeper
arens remiote from the shore, sedimenta-
tionof ol fexeept for the heavy Fractions)
is an extremely slow process,

Simulsneciety, the process of bosed-
imendntion happens. Plankton filtraors
and other organisms absorb the emalsi-
fied ol They sediment it 1o the bettom
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with therr metabalies and remainders.

The suspended forms of sl and s
components undergo imense chemical
and bicdognical (microbial in particalar)
decompoation in the water colummn,
However, this situstaon radically chang-
ez when the suspended ol reachies the
sea bottom. Numerous experimental and
ficld studies show that the decomposi-
thon e of the oal buried on the bottom
abruptiy drops. The oxidation processes
show down, cspecially under anacrobic
conditions in the bottom envinsmen,

The hewvy oil Fractions accumulated
inside the sediments can be preserved
foe mamy momths and even yers,

“icrohial
The fate of most petroleun sibsiantes
i the marine covironment i uiinmatehy |
defined by their transformation and deg-
raclation due 10 mecrobial activity, About
a humedred known species of bacterin and
fungi-are able 10 use ol components o
sustain their growwth amd metabahsm

In prestine - arcas, Lheir  pooportins
wsually donot excesd (L1-1086 of the
total abundance of beterotrophas bacte-
rial communitics. In ancas pollued by ol
| hwacever, this portion increases o 1-106%%
[Anlas, 15F3]

Biochemical processes of ol degrada-
tion with microonzanism  partcipstion
ichade scveral types of enzyme peic-
tiops based on oxypenases, debydm-
genascs, and hydrolases. These cansse
arpmiatic and aliphatic hydrooxidation,
oxidative deamination, hydrolysis, and
other biochemical transformations of the
original oil substances and the intenme-
diate products of their degradation,

The degree and mates of bydrocaron
biodezradation depend. first of all, upon

depradation,
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the stmscture of their mobacules, | he par-
affin compounds {alkanes) beodegrade
faster than aromatic  and  naphthenic
substances. With increasing complexity
of molecular structure {increasang the
mumher. of carbon atoms and degree of
chain bramching) as well az with imoreas-
img roodecular weight, the rate of micro-
bl decompasition usunlly decrenses.
Besides, this rate depends on the phys-
cal sate of the ofl, including the degres
of itz dispersion. The most important
enviroanental factors that influcnce hy-
drocarbon liodegradation include tem-
perature, concentration of nutrients and
| oxygen, and, of Course, SPECKCs COMID-
i sitsoen and - abumdance of oil-degrading
microarganisms.  These  complex and
| imterconnected faciors infuencing bio-
| degradmson amd the variability of ol
commpasition make interpreting and com-
paringg available data about the rates and
scale of ol biodegradation in the mannpe
envapsnment extiemely difficult,

Aprreqtaticon.

Oil appregates i the form of petro-
fewm Jumips, tor balls, or pelagic tar
can be presently fownd both in the open
amd copstal waters as well as on the
beaches. They derve from crude il

its relatively Tight frctions, crulsifica-
tion of ofl resduals, and chemical and
microbin] transformanon, The chemical
compostion of oil aggregates is rather
changeable, However, most often, its
base incledes asphaltencs {up to 50%)
and high-molecular-weight compounds
al the heavy frections of the oil.

Ol aggregateslook like light gray,
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after the evaporaion and dissolution of

brown, dark brown, or black sticky
lumps. They have snouneven shape and
vary from | mm o 1Hem in size (Somes
timses reaching up to 50 cm), Their sur-
face serves ay a suhstrate for developang
bacteria, unicellular algne, and other mi-
CROOTEARISMS.

Besides, many invertebrates {e.g. gas-
tropods, polvchacies, and crustaceans)
resistant foml's imipacis aften wse them
ag ashebier

Chil agpregates can exisl from a month
tir & year i the enclosed seas and up o
several yvears inthe open ocean | Benzhis-
ki, 19501 They complete their cycle by
slowly degrading in the water columm,
o the shore (i they are washed there by
currents), of on (he sca botbom (F they
ose their floating ability )

Sed b rariet .

A a result of the processes proviowshy
discusasd, oil in the marine crviroqnmen
rapwlly boses its oniganal propenics amd
dranegrates into vdrocarbon fractions.

These fractions kave different chemi-
cal compostion and structure and exist
in different migratsonal forms, They un-
dergo radical eransformations that sl
after reaching therimodynamic cquilibe-
uim with the covironmental parmetces,

Their coment gradually drops as a
result of dispersion: and  degradation.
Eventually, the orginal snd internseds-
ate compounds disappenr, and carbon
dheeside and water forme

Such selfpurification of the maring
environment ievitably happens in wa-
ter ecosysiems if, of course, the oxi
Ioaad ehoes mol exceed acceptable limis,
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EDUCATION

Below you will ind
information en waste
dischiurges, including

discharges of drilling mands
amd cattings, produced
witers and atmospheric
emissions during the
affshare oil and gas
activities, Click on the
links at the end of this page
ta find more information
aboul Environmental
Impact of the Offshore Oil
and Ceos Indastry.

Sources, types, and volumes of wasfe
discharges
ractically oll sages and opera-
tions of offshore hvdrocarbon
prodhaction are accompanied
by undesirable discharges of
liquid, solil, and gresous wasies,

The proportions and amounts of dis-
charged wastes can change considera-
bly during production. For example, the
amount of solid drilling cuttings usual-
W Iy decreases as the well gets deeper and

the hole diameter becomes correspond-
mmgzly smalber. The volomes of produced
waters increase as the hydrocarbon re-
sources are being depleted and prodsc-
tion moves from the first stages toward
its completion. Drilling in the apper
lavers of bottom sediments (up to ap-
proximately 100 m) can be done withouwt
using complex drilling fluids. In such
cases, seavater with additives of special
clay suspensions can be used insteacd.
The discharpes of produced watcrs
consilerably dominate over olher wastes,
Produced waters inclode  formeation
water, brine, ingection water, and other
technodogical waters. Formation wa-
ter and brine are extracted along with
oil and gas, Injection water is pomped
into the injection wells in hundreds of
thousands of 1ons for maintaining the
preasune in the system and pushing the
hydrocarbons toward the producing
wells. All of these waters are wsually
polheted by oil, natural low-molecular-
weight hydrocarbons, inorganic salts,
and techmological chemicals. These wa-
ters need o be cleaned before they are
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discharged into the sea. Such cleaning
under marine conditions = a compli-
ented technicnl task. Special separation
units on the platforms are used for ol
separation. Depending on its quality,
the produced water is either discharped
into the s or injected into the disposal
well. Semetimies the oil-water mixtures
arg transported along the pipelines to
omshore separstion umits.

Produced waters, including injec-
tion waters and selutions of chemicals
uzed to imtensify hvdrocarbon extrac-
tion and the separation of the oil-water
muixtures, are ene of the main spurces of
Gl polhation im the arexs of offshone ol
and gns production. It is significant ihat,
a5 a hydrocarbon reservoir is being de-
pleted, the ratio between the water and
ol fraction in the extracted product in-
crenses, and water becomes the prevaal-
g phase. At the same timee, both the
volumes of discharged waters and the
difficultics of their treatment increase.

Inevrtably, all kinds of drilling are
associated wiath drlling wastes, includ-
ing drlling muds and cuttings. Dinll-



ing cuttings are removed from drilling
muds and cleaned in special separalors,
The amount of oil keft on cuttings after
cleaning is much higher when using oil-
hased flunde. Separated dnilling mads
and cleaning fluids used to treat cut-
tings are partially returned to the cir-
culating system. Drilling cuttings and
the rest of the drelling muds are either
dumped overboard or transported to
the shore for further treatment and dis-
posal, depending on the situation and
ecological requirements. The first vari-
ai is the most usual and is practoed al-
miost everywhere, while the second one
glill remains an unrealized (or seldom
realized) ecological requirement.

Recently, a technology was developed
io repove the drilling wastes, especially
cuttings, by reingecting their slurry islo
a geological formation. This gives some
hope o achieving zero discharge of
oil-containing wastes during offshore
oil and gas production. Some other
measures (such as slim-hode drlling) 1o
reduce discharges, particularly in envi-
ronmentally sensitive locations, ane be-
ing investigated by the industry.

The environmental hazard of drilling
muds s connected, in particular, with
the presence of lubricating materials
in their composition. These lubricating
substances usually have a hydrocar-
bon base, They are needed for effec-
tive drilling, especially in case of slant
holes or deilling through solid reck,

The lubricants are added into the
drilling Muids either from the very be-
ginning as a part of the original for-
mulations or in the process of drilling
when the operational need emerges.

In both cases, the discharpes of spent
drilling muds and cuttings conted by
these muds comainconsiderableamounts
of relatively siable and toxic hydrocar-
bon compounds and a wide spectrum of
many other substances.

One of the potential sources of vl pol-
lution 15 produced sand extracted with
oil, The amount of produced sand coated
by oll can vary a lof in different areas
and even during production in the same
aren. In some cases, it constitubes a con-

giderable part of the extracied product.

Most often, this sand is cleaned of the
oil and dumped overboard at the well
site, Sometimes, it 15 baked or calcified
and rransported to the sheee,

Thiz other discharges into the maring
environment (deck drainage, sanitary
and domestic wastes, and so0 onh do
nod play essential roles in the environ-
mental situation in the arcas of ol wnd
gas developments. They are treated and
disposed in aecordance with the norms
repulating discharges from the ships,

Chemical composition of dis-
charged wastes

As nodied earlder, the spectrum of chem-
icals entering the marine environmens o
different stages of oil and gas production
is very wide, They include many hun-
dreds of individual compounds and their
combinations. Broadly speaking, all can
be divided into two large groups. The
first group consists of the extracted oil
and pas hydrocarbons, which the follow-
ing chapters will discuss in detail. The
second group, which this section will
review, unites the rest of the natural and
technological components used at Jiffer-
ent technological stages,

Dirilling Muids and cutiings.

Drilling wastes deserve special atten-
tion., The volume of drilling wastes usu-
ally ranges from 1,000 to 5,000 m3 for
ench well. Such wells can number into
dorens for one production platform and
many hundreds for a large field,

Drilling cuttings separated from drill-
ing muds have a complex and extremely
changeable composition, This composi-
tion depends on the type of rock, drill-
ing regime, formulation of the drilling
fuid, technology to separate and clean
cuttings, and other factors. However, in
all cases, drilling Auids (musds) play the
leading role in forming the composition
of drilling cuttings.

Mo precise, standard formulation
exiztz for drilling Auids, Their com-
position depends on the needs of the
particular situations. These differ con-
siderably in different regions and may

even rdically change during each drill-
ing process while drilling rocks of very
different structure (from solid granite
formations to salt and slate srata). At
prescat, two main types of drilling flu-
ids are used in olfzhore drilling. They
are hased either on crude oil, oil prod-
ucts, and other mixtures of organic sub-
stances {dicsel, paraffin oils, and 5o on)
or on water (freshwater or seawater with
bentonite, barie, and other componéns
added). During the last 10 years, the
preference is given to using the less-
toxic water-based drilling Auids, How-
ever, in some cases, for example during
drilling of deviated wells through hard
rock, using oil-based fluids is still inevi-
table. The oil-based fluids, in contrast
with the water-based ones, are usually
not discharged overboard after a single
application, Instead, they are regenér-
ated and incloded in the technological
circle again,

Oiriginally, the oil-based drilling muds

Practically all siazmes and

operations of ofEhore

hydrscarion prodisction are
accompanicd by undesirable
discharges of ligguid, solid, amd
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incheded diesel fuel as their base coma—
ponent due to its avalability and low
cost. However, starting in the 1980s,
especially after many countries probib-
ited the ose of dicsel in drilling muds,
the oil companics started 1o develop
pew formulations that replaced diesel
oil with less hazardous substances, Al-
ternative drilling Auids are composed
mainly from low-molecular-weight, less
toxic and more water-seluble, aromatic
compounds and substances of paraffin
structure, Research in this direction
continues at present. Products of ani-
mal, vegetable, or synthetic origin are
tested in grder to find the optimal base
for drilling flukds.

Recently, a new generation of drill-
ing fluids based on the products of
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chemical synthesis with sihers, esters,
olefins, and polyalphaolefing has been
developed [Burke, Veil, 1995]. Such
drilling Auids allow highly devianonal
or horizonial drillings to be conducted.

From the environmental perspective,
the most importamt fact = that they
have low toxicily as compared with
other drilling formulations. In spite aff
the relatively high cost of the symhet-
ic-based drilling fukds, their techno-
bogical and environmental advantages
open wide possibilities for their effec-
tive use in odl and gas prodection.

Each component of a dnlling flusd
has one or several chemical and tech-
nologicsl functions. For example, barite
(BaS04) 15 used to control and regulate
hydrostatic pressure in the well,

Emulsifiers {plkyl-acrylaie sulfonate,
nlkylzcryl sulfate, and others) form and
maimain emulsions, Sodiumandcalcium
chilorides create conditions for maimain-
ing an sostonic csmotic balance between
ihe water phase of the emulsion and sur-
rounsding formation water. Organophilic
clays (such as amine treated benfonite
clay} as well as organsc polymers amd
polvacrylaies ensure the oplimal fuid
viscosihy necessary for drlling usder
different geotogical conditions. Sodium
sulfite, ammonium bisalfite, rinc car-
bonate, and other oxygen scavengers
arc pumped into the well to prevent the
corrosion of drilling equipment in the
axiclizing environment. Lime is added 10
increase the pH of drilling fusds, which
helps o redduce cormosson and stabalize
the emulsions in the muds.

As a resull of many technological op-
erations and procedures, drilling mids
and cuttings arc saturated with hundreds
of very different substances and com-
pounds. [t iz their discharges into the
sea that pose ane of the main corlogical
threats during offshore oil prodection,
In particular, many countrics express
concern regarding biocides, which are
used to suppress microflora in the drill-
ing and other circulating fluids. The list
of such compounds includes over one
hundred names. The most widespread
W biocides used in the oil and gas produc-

tion practice include sodivm salis of hy-
pochlocite, formalin releasess, and glu-
taraldehyde as well a5 biguanidine and
quaternary ammonium, and a number
of ether compounds.

The composition of some compounds
is ol always known, Some beocides
ere highly toxic. Many countries either
discourage (for example, in ¢ase of cur-
bamates and thiccarbamates) or prohibat
(for example, in case of dichlorophenols
ondd pentachlorophenates) their wse by
the offshore ol and gas industry.

Drilling discharges also contain many
heanyy metals (mercury, lead, eadmium,
zine, chromiom, copper, and others) that
come from components of both drilling
fluids and drilling cuttings. Chapter &
gives the ccotoxicological assessments
and comparison of different drlling
Auids amd drilling cuitings,

Produced swaters,

Produced waters usoally imschide dis-
solved zalis and organic compounds,
ail Wpdroscarbons, trace metals, suspen-
sions, amd many other substances that
are components of formation water
from the reservoir or are used during
drilling and other production opera-
tions, Besides, produced waters can mix
with the extracted oil, gas, and injection
waters from the wells. All of the above
make the composition of the discharged
produced waters very complex and
changeable. It is practically impossible
10 speak shol S0Mme sverige parmelers
of this compasition, especially because
reliable and complete analytical studies
of these washes are very rang,

Petroleum hydrocarbons are always
present in produced waters, especially
when the latter are mixed with other
technological waters and solutions.

However, the levels of wil in dis-
charges vary extremely. They depend
not only on the specific technological
situaton but on the fractionn] compo-
sition of the oil and the effectiveness
of the sil'water separation methals as
well, The oil separators mainly remeve
particulate and dmp:m‘.'tl: wil, while dis-
sobved hydrocarbons in comcentrations
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from 20 mg/l to over 50 mg/l go over-
board as part of the discharged waters
[Somerville et al, 1987, GESAMP,
193], The volumes of such discharges
reach thousands of 1ons of oil a year.

Amalher charactenstic of the chemi-
cal compesition of most produced wa-
ters is their very high mineralization.

It s wsually higher than the scawa-
ter's salimify reaching up to 300 g/l
Such mineralization is cansed by the
presence of dissolved ions of sodbum,
polassium, magnesium, chloride, and
sulfate in produced waters. Besides,
produced waters often have ehevated
lewels of sorme heavy metals [MNefl et al
[987] as well as corrosion inhibiloes,
descalers, biocides, dispersams, emul-
sion breakers, and other chemicals.

Recent stsdies have revealed uat
produced walers frequently costain
naturally occurring radicactive ele-
ments aisd their daughter products, such
as radium-226 and radium-228.

They are leached from the reservoir by
formation waters amnd are carried 1o the
surface with produced waters, oil, and
gas, During contact with seawater, these
rachonuclides interact with sulfates, pre-
cipitate, and form a mdsoactive scale, In
spite of a relatively low kevel of radinac-
Tivity, concern exists that 1his process
can create centers of increased radioac-
Tiviz risk. This phenomenon hos become
a focus of attention in & mumber of coun-
iries. Applying the regulations defined
by some intermational agrecments. such
as the London Dumping Comvention
(19723, that do not allow discharges of
radioactive material into the marine ¢n-
vironment are considered 1o be justificd
in this case [GESAMP, 1993].

Dither wastes, Large quantitics of pro-
duced waters, dnlling muds, and drili-
ing cuttings, discussed above, as well as
discharges of storage displacement and
ballnst witers are the source of regular
and long-term impacts of the offshoere
industry on the marine environment.

Besides these discharges, sometimes
the need arkses 1o conduct o one-time
discharge of short duration. Such situa-
tions inchude, in particular, chemieal dis-



charges. during constrsction, hvdrosiatic
festing, COMMISSONINGL, Pgging, and
maintenance of the papeline sysiems.

The pipeline dischanges usually contain
cormosion ond scale inhibitors, biocides,
o yaen scavengers, and other agents, The
volumes of these wastes can be rather
considerable. In the MNorth Sea, they
peach up to 300000 m3 of meated water
discharged over a short periosd (hours o
days) [GESAMP, 1993] The discharge
regime usually ensures that the dilution
decreases the concentration and toxicity
of the wastes to safe kevels bevond a 300-
meter radins from the place of dischanpe
[Dravies, Kingston, 1992}

Sirnilar saituations emerge dunng other
technological and maimenance activi-
ties, Examples include cleaning and
anticorrosion  procedures, discharging
the baltast waters from the ndrocarbon
storage tanks, well repairing, well work-
over operations, replacing the equip-
e, and ethers. These discharges often
comlain surface-active substances, such
a5 lignosul fonates, lignites, sulfo-meth-
yladed tanning, and many other chemi-
cals with aboud a hundrsd names.

Atmospheric emissions

Although the atmsospheric emissions
pecompany most of the oil amd gas op-
erations, this factor has not gained any
special attention in the context of off-
shore developmentz. The available infor-
mation ks very limited and comroversial.
At the same time, in some areas of on-
land prodisction, fer example in Western
Siberia and near Astrakban i Bussia,
this source of pollution poses a seroas
threat to the water and onland ecosvs-
tems and to lneman healih. For example,
in the Mizhnevartovki region (Tumen
arcal, the atmospheric emession of hae-
ardous substances from the Samedlos
skoe odl fiell development in 1980-1982
varied from 038 million 10 1.1 million
tons 4 year [Krupinin, 1995].

The high content of hydrogen sulfide
(6-20%%) and other 1oxie substances in
the matural gas and atmospheric emis-
sions on the Orenburgskos and Astra-
khanskoe gas condensate fields crented

m technology

was developed

to remove the drilling wastes,
specially cottings, by
their s

reinjecting slurry into a

eeological formation

situations close to coologeal calastro-
phes [ Karamova, 1989])

Atmospheric emissions take ploce al
all stages of oil and gas industry’s actv-
itses. The main sources of these emis-
gions inclode:

e conslant or periodical barning of
associated gas and excessive amounts
of hydrocarbons during well testing
and development as well as continu-
ous faring 1o eliminate gas from ithe
slorage tanks and pressure-controlling
SySIems;

& gombustion of gaseous and liguid
fuel in the energetic units {diesel-pow-
ered gencrators and pumps, gas tur-
bimes, internal combustion engines) on
the platforms, ships, and onshore facili-
ties; and

& gvaportion of venting of hydro-
carbons during different operations of
their production, treabment, ransporta-
toom, anad storage,

[n spite of the fct that seme coun-
trics mow prohibat flanng of oil-assoc-
aled gases, if remains one of the major
sources of atmosphenic emizsions in the
world These gases are dissolved in the
crude produced oil. As the pressune goes
dimwm, they bubble out in pmounts up (o
300 m3 for each ton of extracted oil,

The associnted gases give ahout 30%
of the gross world production of gase-
otis hydrocarbens. However, because of
the undeveloped technology and lsck of
required capacities and equipment on
many ficld developments, wp to 25% of
all associated gases are flared. [n Russin
alone, the volumes of annually burned
{fiared) oil-associated gases reach up
i 10-17 billion cubic meters [VIMIIP,
199:4]. Astronauts have witnessed that
ihe view of the gas-burning torches,
for example above Western Siberin or
the Persian Gulf, is an impressive proof
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of the large scabe of human economic
activity and, we woulkd add, of s bad
mansgement as well,

Components of atmospheric pollu-
tion coused by oil and gas development
include gaseows products of hydrocar
bon evaporation and burning as well as
acrosl particles of the unburned fuel,

From the ecological perspective, the
most hazardous components are nitro-
gen and sulfur oxides, carbon monox-
ide, and the products of the iIncomplete
burming of hydrocarbons. These imer-
act with atmospheric moisiure, trans-
form under the imflucnce of solar radia-
tipn, and precipitate onto the land and
sea surfaces to form fields of local and
regional polbution.

Clear evidence of the impact of at-
mspheric emissions on the marine en-
vironrment from the offshore Aaring was
found, in particular, during well tesi-
ing in the Canadian zone of the Beau-
fort Sen. Here, the ice surface aroand
the test sie where intensive flaring of
combustible wastes occurred was pol-
tuted by atmospheric fallout of heavy
oily ressdue, The chemical composition
of the reswbue was similar to one of the
higher-molecular-weight fractions of
produced oil [GESAMP, 1993]

According 1o some estimates [King-
ston, 1991], wp 1o 3075 of the hydro-
carbons emitted into the atmosphere
during well testing precipitate onto the
sea surface and cremte distinctive
refatively unstable slicks around the
offshore installations. The resulis of the
aircraft observations in the Nosth Sea
indicate that such sicks are found with
an average frequency of 1-2 cases per
every hour of flight [ICES, 1995],

Technical means to rectify and pre-
vent atmospheric pollution during off-
shore oil and gas production are practi-
cally identical to the analogouws methods
that are widely and often effectively
used on land and in ether industries.

However, offshore stmospheric emis-
sions thus far have not gotten the de-
served attention, probably duwe to the
remoteness of these developments I'mm

densely populated places.
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Forming ()]

il is formed from the re-

mains of tiny plans and

animals (plankton) that

died m ancient seas be-
twean 10 million ond 600 million years
ago. After the organisms died, they
sank imo the sand and mud at the bot-
tom of the sea

Orver the years, the organisms decayed
in the sedimentary layers. In these lay-
crs, there was litile of no oxygen present.
S0 microganisms broke the remains
inio carbon-rich compounds that formed
organi layers. The organikc matcrial
mixed with the sediments, forming fine-
grained shale, or source rock. As new
sedimentary layers were deposited, they
exerted imtense pressure and heat on the
source rock. The heat and pressure dis-
tilled the organs material into crsde oil
and natural gas. The il flowed from the
souree rock and sccomulated in thicker,
mode poroiis limestone or samdsione,
called reservoir rock. Movements in the
Earth trapped the oil and natural gas in
the reservoir rocks between layess of
impermeable rock, of cap rock, such as
granite or marble.
These moverments of the Earth include:

III‘I

In 2005 alone, the Unit:d
crude oil per day and impo
tries. This oil ets refined
ucts. To keep up with on
mEw sources of petroleum

How does a company go
Ave seen image

oY ies

el that

ldisce

5 how oil is To

produced
:I;LII millio
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s portraved in the movies.

an be fou

® Folding -Horizontal nsovemems
press imwnrd and move the reck bayers
upward into s fold or anticline.

® Fpulting -The lovers of rock crack,
and ome side shifts upward or dowmward,

& Pinching out - A liver of imperme-
able rock 15 squeesed upwand mbo the
reservoir rsck.

Finding (¥l

The task of finding o1l s assigned 1o
peologists, whether employed directly
by an oil company or under contract
from a private firm. Their task is to find
the right conditions fior an ol trap — the
right source rock, reservolr rock and
cotrapment. Many vears ago, geolo-
gists imerpreted surface features, sur-
face rock and soil types, and perhaps
some small core samples obtained by
shallow drilling. Modemn oil geologists
also examine surface rocks and ferrain,
wilh the additional help of satellite im-
ages. However, they also use a variety
of ather methods 1o find oil. They can
usc sensitive gravity meters 1o meas-
ure by changes in the Earth's gravita-
tional field that could indicate flowing
will, a5 well as sensitive magnetometers
1 measure tiny changes in the Earth's
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modern oil exploration and drilling works. We wil
nd and exiracted from the ground.
i in many countrics around the world, In thi

med and how g!ﬂlugili!'.ﬁﬂﬂ'ﬂ-‘\

stimated §
barrels per d
ne, kerosene, heating oi
sumption, ofl companies must constantly
s well as improve the production of existing
hout finding oil and pumping it from the

magnetie field caused by flowing odl.

They can detect the smiell of dro-
carbods using sensitive electronic poses
calbed sniffers. Finally, and most com-
monly, they use seismology, crealing
shock waves that pass through hidden
rock lavers and interpreting the waves
that are reflected back to the surface,

In seismiic surveys, a shock wave i3
created by the following:

& Compressed-air gun - shoots pulses
of air info the waler (for exploration
over winler)

® Thumper truck - slams heavy
plates into the ground {for exploration
over land)

® Explosives = drilled into the ground
(for exploration over land} or thrown




overboard (for explorstion over water),
and detonated

The shock waves travel beneath the
surface of the Earth and are reflected
back by the varsous rock layers, The
reflections travel ot different speeds
depending upon the type or density of
rock layers through which they must
pass. The reflections of the shock waves
are detected by sensitive microphones
of vibration detectors-hydrophones over
water, seismometers over land.

The readings are imterpreted by seis-
mologists for signs of ml and gos traps.

Allhough  modern  oal-explormton
methods are betier than previous ones,
they still may have only a 10-percent sisc-
cess rate for finding new oil fickls. Once
a prospective oil strike 15 found, the lo-
cation is marked by GPS coordinates on
lamad o by marker buoys on waber,

Preparing to Dirill

Omce the site has been selected, it
must be surveyed to delermine its
boundaries, and environmental impact
studics may be done. Lease agreements,
tithes and right-of way accesses for the
land myust be obtained and evaleated le-
gally, For off-shore sites, begal jurksdic-

tion must be determined.

Onee the legal issues have been senled,
the crew goes abowt preparing the land.

1. The land 15 cleared and leveled, and
access roads may be built.

2. Because waler is used in drilling,
there must be a source of water nearly.
If there is no natural source, they drill a
water well.

3. They dig a reserve pit, which is
used 1o dispose of rock cuttings and
drilling mud during the drillimg proc-
55, and line it with plastsc to protect the
environment, 1T the site 5 an ecologi-
cally sensitive arca, such as a marsh or
wilderness, then the cuttings and mud
must be disposed offsite - trucked away
instead of placed i a pit

Omee the land has been prepaned, sev-
cral holes must be dug to make way for
thee rig and the main hole, A eclangu-
lar pit, called a cellar, is dug around the
bscatiom of the actual drilling hade, The
cellar provides a work space around the
hiale, for the workers and drilling acces-
sories. The crew then begins drilling
the main hole, often with a small drill
truck rather than the main mg.

The first part of the hole is larger and
shallower than the main portion, and
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is lined with a larpe-diameter conduc-
tor pipe. Additional holes are dug off to
the sidie fo temporarily store equipment
when these holes are finished, the ng
equipment can be browght in and set up.

Depending upon the remotencss of the |

drill site and s access, equipment may
be iransported to the site by track, hels-
copter of barge. Some rigs are built on
ships or barges for work on inland water
where there is no foundation to support
a rig (as in marshes or lakes).

In the next section, we'll look at the
ajor systems of an oil rig.

il Rig Systems

Oince the equipment is at the site, the
rig 15 set up, Here are the major systems
of a lnnd oil rig:

Power system
® large diesel engines - burn dimd-ﬁml
odl to provide the main source of power
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& glectrical generators - powered by the
diesel engines to provide elecirical power

& Mechanical system - driven by
electric mobors

& hoisting system - used for lifling
heavy loads, consisis of a mechanical
winch (drawworks) with a large siee] ca-
ble spood, a block-and-tackle pulley and
a receiving storage recl for the cable

# turntable - part of the drilling ap-
paraius

& Rotating cquipment - used for no-
tary drilling

# swivel - large handle that holds the
weight of the drill sirng, allows the
string o motate and makes a prossure-
tight seal on the hole

® kelly - four- or sax-sided pipe that
transfiers rolary motion o the wrntable
and drill string

e furntable or rotary table - drives the
redating modion using power from elec-
[Fic molrs

o drill string - consists of drill pipe
(connecied sections of about 30 i /10
m) and drill collars (larger diameter,
heavier pipe that fils around the drill
pipe and places weight on the dnll bi

& clrill bia(<) - end ef ihe drll ithat actual-
t'_'.l'L"III::c. up thee rock: comes in maany xha.Fu,:x
and matersals (tungsien carbide steel,
diamoed) that are Ht:t:i:l.li:g}d Tor varous

ivpili-mud efroalaton syaem

drilling tasks and rock foomations

& (Cazing - large-diameter concrete
pipe that lines the drill lole, prevents
the hole from collapsing, and allows
dralling mud 1o circulate

& Circulation system - pumps drilling
miid (mixture of water, clay, weighting
miaterial and chemicals, used to lifl rock
curitings from the drall bit 1o the surface)
undler pressure through the kelly, rotary
fable, drill pipes and drill collars

® purng - sucks mud from the mud pits
arl punps i1 1o the drilling apparatus

® pipes and hoses - connects pump 1o
drilling apparatus

& mruc-return line - returres mud from hole

# shale shaker - shaker/sieve that sep-
wrtes rock cuttings from the med

® shale slide - comveys cuttings 1o the

PESETVE it

& reserve pit - collects rock cuttings
separated from the mud

ol pits - where drilling mued is
mixned and recycled

# ayed-mixing hopper - where new mud
is maxed and then sent to the med pas

* Derrick - support streciure that
holds the drilling apparatus; tall enough
to allow new sections of drill pipe to be
mkded to the drilling apparatus as drill-
INg progresses
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& Blowout prevemnter - high-pressine
valves (bocated under the kand rig or on
the sea floor) that scal the high-pressure
drill lines and relieve poessure when
necessary o prevent a blowout (uncon-
trolbed gush of gas or oil 1o the surface,
offen associated with fire)

Drilling

The crew sels up the rig and staris the
drilling operations. First, from the start-
er hole, they drill a surface hole down
to a pre=sel depth, which s somewhere
above where they think the oil trap is
kcated, There are five basic sieps to
drilling the surface hole:

1. Place the deill bat, collar and dril
pipe in the hole,

2, Attach the kelly and torntable amd
begin drilling.

3 As drilling progresses, circulate
rd through the pipe and ou of the bit
to float the rock cultings out of the hole

4, Al new sections (joims) of drll
pipes ns the hole gets deeper,

5, Remove (irip out) the drill pipe.
collar and bit when the pre-set depth
fanywhere from a few hundred 1o a cou-
ple-thousand feet) i3 reached.

Once they reach the pre-set depdh,
they must run and cement the casing -
place casing-pipe sections into the hole



io prevent it from collapsing in on iseif.

The casing pipe has spacers around the
outsibe to keep i centered in the hole,

The casing crew puls the casing pipe in
the hole. The coment crew pumps cement
clown the casing pipe using & bodtom phag,
& ocement sharry, o top plug and drall musd.
The pressure from the dnll musd causes
the coment shury to move through the
casing and fill the space between the out-
side of ibe casing and the hole. Finally,
the cement is allowed to harden and then
tested for such propertics as hasdness,
aligiment and a proper seal.

T the et section we'll find oot what
happens ance the drill kit reaches the
final depth,

Testing for (il

Drilling continues in stages: They
drill, then mun and cement new casings,
then drill again. When the mock cut-
tings from the mud reveal the oil sand
from the reservoir rock, they may have
reached the final depth, At this poini,
they remove the drilling apparatus
from the hode and perform several tests
to confirm this fnding:

& Well bgping - knvering elecirical and
s sensors info the bole to take measure-
rrvents of the rock formations there

& Dyill-stem testing - bwering a device
indo the hole 1o measure the pressures,
which will reveal whether reservoir
rock has been renched

& Core samples - taking samples of
rock to book for chamcteristics of res-
ervidr rock

Once they have reached the final
depth, the crew completes the well 1o
allow o4l to fow into the casing i a
controlled manner. First, they lower
a perforating gun 1m0 the well 1o the
production depth, The gun has explo-
sive charges (o create holes in the cas-
ing through which oil can flow, After
the casing has been perforated, they
run @ small-diameter pipe (tubing) inlo
the hole az a conduit for ol and gas
1o flow up the well. A device called a
packer 15 run down the outside of the
tubing. When the packer iz se1 mt the

producten kevel, it 15 expanded to form
a scal around the ouiside of the tubing.
Fimally, they connect a multi-vabved stroc-
ture called a Christmas tree to the top of
the tubing and cement it to the top of the
casing. The Christmas trec alkws them
to-contred the flow of ol from the well,

Omce the weell is complieted, they mest
start the flow of oil into the well. For
limestone reservoir rock, ikl is pumped
dovn the well and owt the perforations,
The scid dissolves chanpels i te lime-
stome that bead oil into tee well. For zand-
stome reservoir rock, a specially Bended
fluid containing proppants (sand, walnut
shells, aleminum pellets) s pumped
down the well amd out the perforations,
The pressure from this Auid makes small
fractures in the sandstone that allow ol
to flow into the well, whille the proppants
hold these fractures open, Once the ol 15
flowing, the ol rig is removed from the
site amd procuction equipment is set up
to extract the oal from the well,

Extracting the (4l

Adter the rig & removed, & pump is
placed on the well hend.,

In the pump system, an electric mo-
bor drives a gear box that moves a kever,
The lever pushes and pulls o polishing
rod up ond down. The polishing rod i=
attached to a sucker rod, which i at-
tached 1o 0 pump. This system forces
the pump up and down, creating a suc-
tion that draws oil up through the well.

In some coses; the ol may be too
heavy 1o How. A second hobe 15 then
drilled 1nfo the neservoir and steam 15
injected under pressure. The heat from
the steam thins the ol in the reservir,
and the pressure helps push it up the
well. Thes process is called enhanced
aal recovery.

With all of this oil-drilling technol-
oy m use, and new methods o de-
velopment, the question remains: Wil
we have ¢nough ml to meet our needs?
Current estimates suggest thit we have
enougrh ail for about 63 1o 95 wears to
come, based on current and future finds
and present demands.

s simsnoere OFFOTUNE
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here has been an enormous
rise in energy demand since
the middle of the Inst cen-
tury. That increase has re-
gulted froan nod only rapid industrind de-
velopment but also populatien growth.
Between 1850 and 1970, workl popu-
lation multiplied by 3.2 times, and total
energy use increased more than 12-fold.
Despite the importance of energy 1o
every aspect of our lives, many Ameri-
cans are not adequately armed with the
basic energy knowledge to make in-
fiprrmed decisions or determine what can
be done o manage and conserve energy
resources. In this artiche, we'll attempl
i provide feachers with some basic en-
ergy information. We've done our best
1o highlight key points in an impartial
manner. But with an issue this complex
and dynamic, it's nod possible to cover
everything in an article of this length
Encrgy is indeod “fuel for thought™ and will
L Comtine o be 50 for many years o come.

The poster back includes hapds-on
activities related to alternative energy
resources and other sctivities that will
help students develop their understand-
ing of emergy, its importance o and
impact on our world, and the tough de-
cigions that they - as our fulure scien-
tists, policymakers, and voters - might
hawve to face.

The Carrent Ficture

More than 90 percent of the energy
produced and consamed in the world to-
day i from nonrenewable sources. Such
resources as coal, o, natural gas, and
the uranivm used for nuclear power can-
not be replaced as they are used, or can
only be replaced very slowly by natural
processes. Each of these sources has
both bencfits and drawbacks in ferms
of the ways it can be used, the jobs it
prowides, and the effects #t hos on the
environment. For example, 1oday mast
fossil fuels are relatively plentiful and
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inexpensive. But combustion of fossil
fuels generates numerous air pollstans
as well as gases that may contribwte o
global climate change.

Mow, lets take & quick look at each of
the traditional energy resources,

Coal was formed from the remains of
plants that lived in vast swamps some
330 million years ago. The decay of

Hortheast Wioming's Powder River Basin
18 Ehee lazpost coal-produciag region in the
United Sisces, comprising thick seams.

off Bl Niaer et vkl by einimsal
overbmriden, This field prodeced 154

ml hon ons ol coal 1n K




the plants in these swamps (similar o
ioday’s peat bops) provided the carbon-
rich materials that were subsequently
buried under sediments. Cver time, the
sediments became rock and their weight
generated heat and pressure on the ma-
terial bebow, transforming the carbon of
the decayed plamts into coal,

The United States, with about 25 per-
cent of the world s coal reserves, uses this
plentifiul and cheap fossi] fuel primarily w
generate ehectricity. However, coal is abo
usel 45§ Prmary encrgy SOurce on many
indistries, inchading steel, cement, and
paper. Ohver is long hastory, coal miming
has posed hazards not only 1o its work-
firrce but also to the environment. thanks
o strclter regulntions, improvemenis
have been made, but disturbances to soil,
wiker, vegetation, and other rescurces
during extraction can still be significant.
The burnimg of coal at clectric-gencrating
plants also comtribuates to air particulates
and acid rain. With modem technologies
and tighter controls, it s possible to remove
SCHTHE MR HOS Zases, but coal is still respon-
sible for some 35 percent of world carbon
dionicle emissions from fiossil fuels.

Petroleum formed from the rermains of
tiny organisms that lived in seas and riv-
ers millions of years ago. As in the coal-
formation process, burial by sedimems
prevented the remains from rotting, and
heat and pressure turned them into what
we kneew as petroleum or crude oil. Oil
is a versatile liguid that serves as the
lifeblood of our transportation system:
In the Unied States, more than half of

In Auguss I slome, the Madden Cas
Fiekd im Central Wyoming's Wind River
Basin produced aver 236 ol calee
fieet of rathurnl gas per duy from sin
formations &1 dopths of 900 to 7,700 m.

i is refined into gasoline, jet fuel, and
dicsel fuel. Heating oil and propane are
also derived from petroleum, as ane a
wikle ramgpe of other products, from plas-
Lics and tires to synthetic fbrics and
crayons, Petroleum, however, has a ma-
jor drawback-it con spill. Tanker spills
during ocean transport can significantly
impact marine and coastal environ-
ments over a wike area. Even more oil
15 spilked each year during and after use,
and via storm runoff.

Of concern 1o the United Siates in
particular 15 the fact that only about two
percent of the world's oil reserves lie
within its borders. If demand contimses
to nse, the United States could be im-
porting two-thirds of its il by 2010

Mew technelogies that allew for en-
hanced recovery from existing odl wells,
along with drilling in mew arcas, may
provide additional domestic supplies,
bt reliance on foreign supplics will al-
mosl certainly continue for the foresee-
ahle future,

Matural gas was formed in much the
same way as petroleum; in general,
higher temperatures and greater pres-
sures underground favered the forma-
tion of natural gas. Used 1o heat more
than half the homes in the United States,
natural gas is also the fuel of choice for
many indusiries, Like petrolenm, nate-
ral gas is & vital raw material for various
products, including fertilizers, plastics,
and medicines, Compared (o petroleum
and coal, natural gas bums mech more
cleanly. On the negative side of the ledg-
er, nadural gas is composed primanly of
methane, one of the greenhouse gases
that may contribwie to global climate
change, Alo, leaks from natural gas
pipelines and storage facilitics may re-
lease enough methans to counteract its
“clean-burning” advantage.

Muclear enérgy is also considered
“traditional"=a2 least since 1945, MNu-
clear energy comes from nuclear fission,
the splitting of the atom. Only a few nat-
urally occurring isotopes, such as ura-
nium-235 and plutonium-239, are easily
fissionable. Nuclear energy s used pri-
marily 1o produce electricity. Just as in

S— 0

@ fossil-fuel-powered plant, heat (from
fission) boals water, which creates steam
that furns a furbine-generator. Since
there is no carbon and no burning takes
place, muclear power does not emil car-
bon dioxide info the atmosphere.

But other health and environmen-
tal hazards are associated with noclear
power. From mining of uranium throwegh
fuel processing to waste disposal, the
use of nuclear energy imvolves radioac-
tive material. Exposure to radiation can
CHISE genetic mutations, serious illness,
and even death. The threat of nocidents
and the possibility that nuclear mate-
rials could get into the wrong hands
caontribude substantially to public fears
ahout this resource, Even the normal op-
eration of & nuclear power plant creates
low-level radioactive waste in the form
of ordimary trash, tools, clothing, and
other confaminated fiems that must be
carefully isolated from other materials.,

Mo long-term solution 1o the disposal
of highly irmadiated spent fucl assem-

blies has vet been widely accepted. Cur- |

renthy, all spent fuel in the United States
15 stored ot the power plant at which it
wiks usdd, However, in Febroary 2002,
the Pressdent recommended 1o Con-
gress that a geclogic repository at Yucca
Mountain in Nevada be developed as
u disposal site for spent fisel and other
high-level nuckear waste.

Hydropower is a traditional energy
source that providies a notable amount of
electricity and other power worldwide,

Sinee it is a form of rencwable ener-
gy, however, it is covered in the section
that follows.

For the foresecablie future, fossil fels
will continue to power our planet, There
i5 litthe doubt that demand for energy
will contimee 1o grow. But as traditional
resources become depleted and as con-
cerns grow About their impact on the en-
vironment, the quest for aliernative en-
ergy sources becomes more compelling.

Powering the Mext Generation
Almost all renewable energy resourc-

es originate in the sun, Non-hydropewer
rencwable energy currenily accounts for
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only four percemt of UL5. energy and
two percent of the electricity supply.

Hydropower provides an additional
10 percent of procduction and seven per-
cent of electricity. In the last decade,
the growth in US. renewable energy
production outpaced all sources except
fior nuclear energy.

Barricrs (o renewable energy devel-
opment include high up-front costs and
higher power costs, For example, elec-
tricity produced from natural gas cur-
rently costs three cents per kilowatt-hour,
compared 1o about six cents for solar en-
ergy. But the generating costs for renew-
able energy are shrinking, and surveys
showw that Amerscans are increasingly
suppartive of non-polluting power.

Hydropower

Ancient peoples used the energy in
flowing water to operate machinery. To-
day, U.S. hydropower is used primarily
to produce electricity, especially in the
WERICTT SLalCs.

Tha: Trase-Alaska Pipeling, whick s
ahoird 1.2 m im dhameter. has cammied
more tham 1] balloos barrels of oil 1,330
kim scross Alisis from the North Slope
tio Ehe Port of Vakder, cronsing thiee
crcranilain rangss amd naoee than B0
eivers and sireams along the way, After
win vewrs of precossiruction el

the pipeline 100k about three years 1o
construct, reqoirisg 515 fedoral permaty,

e T gl %o TR, o T
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Hydropower 15 produced by chan-
neling the flow af rvers or by storing
water in reservodrs behind dams and
directing it through turbines. There is
no pollution of the types associated with
the burning of fossil fuels, Hydropower
is clean, renewable, and domestically
produced, yet it supplhics less than 20
percent of the world s ebectricaty, Advo-
cates of ydropower cite the recreational
bencfits derived from reservours and the
provision of water for irrigaion.

On the other hand, dams dizrupt fiver
ecosyslems, causing upsiream flooding
and dovnstream flow depletion, Waler
redistribution adversely affects many
labitats and can make it impessible for
anadramous fish such as salmon o trav-
¢l upstream to spawn. Though fish lad-
ders have helped mitigate this problem,
there is siill growing public opposition
to dams.

Solar Energy

This most basic source of encrgy 15
produced in the sun's core by nuclear fu-
ssom., The slight mass lost in this process
is emitbed as radiant encrgy; though less
than one percent of it reaches the Earth,
in 30 mimdes it can provide a years
worth of human energy needs. The
amount of solar energy a specific place
recenves depends on such factors as the
season and proximity to the squator.

Humans have Jong used sunlight to
cook food and heat water and homes.
Today, solar epergy is il used for those
purposes and o provide hot water for
industries such as laundries.

Photovoltaic cells, made of semicon-
ducting matertals, are used to collect
solar energy and generate electricity.

Solar electrical plants are not suited
o locations with scarce or unreliable
samlight. Large solar planis can also
imvolve clearing of land for infrastrsc-
tural components,

Wind Energy

Wind is moving air produced by un-
even solar heating of the Earth's surface.
Wind power has long been used for grind-
ing grain and pumping groundwater.

Windmills' modem  equivakent, all
wind turbines, use wind energy o gen-
erate chectnicity, Turbines cateh the wind
with blades mounted arownd a shafl o
form a rotor. On the downwind side of
the blade, Mowing wind forms a bow-
pressure pocket, which pulls the blade,
turning the mtor 1o spin an electrical
gencrator.

Wind power is now (he fastest-grow-
ing energy source worldwide. However,
land clearing for vast “wind farms™ may
produce environmental concerns, Many
predict that wind encrgy will provide
more LS. electrical producton as new
furbine designs enhance economic and
environmental viability.

Geothermal Encrgy

Geothermal energy comes  [rom
intense heat within the Earth, which
aleo produces hot sprimgs. geysers,
and volcanoes.

Geothermal resourcesane found where
the Earth's crust is relstively thin

The only widely used 1ype of geother-
misl energy B hydrothermal, prodoced
when subsurface water contacls hot
rock and turns 1o gean, which is piped
to the surfoce. In some cases, water of
sleam 1% wsed directly to heat homes or
provide process beat for businesses. Ina
typical gesthermal electric plant, steam
is piped 10 o turbine 1o power an electri-
cal genemor,

Ceothermal  development  has  dis-
advantages, particulardy the hwdrogen
sulfide gas emitted during extraction.
Many of the same enviroamental con-
cerns swrrounding explonation of od
and gas may also impact the develop-
ment of peothermal resources, which
must be similarly drlled anmd piped o
the podnt of use. The advantage o geo-
thermal emergy, however, 15 that it does
not produce pollution when used.

Biomass, Biopower

Biomnss i any nwsbern organic mat-
ter usad &s an eneTEy source. The most
common expmples are wood, oenergy
crops, and organic wastes such as agri-
cultural residues. Uinkike other renewable



encTRy sounces, biomass can be burmed or
comverted directly into loquid biofuss.

All himass 15 solar encrgy trans-
formed through photosynibesis. Bio-
meass energy is wsually released by
burming, and less often by bacterial
decay and fermentation. If vegetation is
regrown as biomass is used, the net re-
lease of carbon dicxide due to the -
ing of biomass is zero.

Tomlary, wood stoves are used world-
wide for heating and cooking, making
biomass one of the most common ¢n-
ergy resources, Biopower is the burning
of biomiass to generate electricity, Waste-
(- energy biopower plants use organic
garbage as a feedstock, which reduces
the amount of waste entering landfills,

Toxis substances may enter the atrmos-
phere when municipal waste is incineral-
ed, so contaminants should be removed
fior treatment before waste incineration,
Az landfill sites become harder 1o find,
waste-to-energy plonts may be an in-
creasingly attroctive oplion,

Hiolwels

Alternative fuels offer another appli-
catwn for biomass technology., Crops
can be fermented to produce liquid
biofoels, the most common of whach
are ethanol and methanol. Today these
alcohols are relatively high-cost, and
oal prices would have to double to make
them a cost-effective aliernative. Bul
gagohol, a mixture of just 10 percent
ethanol and M percent gasoline, is high-
Iy cost-competitive and can be used in
a traditional gaseline engine. [t also has
higher octane than gasoline and ks far
cleapner-barning. The air pollwion sav-
ings froem the increased wse of ethanol
andior gasobol could be significant,

Scientists debate the consequences
ard benefita of genstically modified
erops and forests that are manaped for
hOmMass resurces.

Biogas

Biogas is methane produced from ani-
mal waste and by the decay of organic
garbage. Because of current natural gas
prices, biozas is usnally fared as waste.

Loemied o the Cohimbia River
between Orvegon and Washington, the
Beomnewilbe Diish Bas besn (1 operalnsh
since 1938 The dam is one of many
that peovide hydroelecine power ko the
Pagifa Mot hwest

More prodective wses inclede onsite
burning of biopss for heating of live-
slock barns and greenhouses,

Most experts agree that with some
addrtionn] guidehines and new technolo=
pies, beomass can be part of a “greener”
LLS. power porthodic.

Hydrogen {Fucl Cells)

Fuel eells chemically converl pure
hydrogen or hydrogen-nich foel into
clectricity, a process so effeceent that B0
percent of the fuct's encegy is used. Cur-
rently, the most economical ydrogen
spurces for fieel cells are hydrocarbons.
When pure hydrogen is used, a fuel ceil
prodhsces only clectricity and water.

First used in the LS, space program,
fuel cells resemble batteries. Electric-
ity is produced by a chemical reaction
between a hydrogen-based fucl and an
oxidant inside the fuel cell. Fuel cells
can produce electricity as bong as they
are supplied with fucl

Fuel cells can be used i applications
ranging from ekectric vehicles 1o large
power plas, Fael cell power plants tend
to have fewer emissions than traditional
power plants, even when fossil fuels are
wsed as a hydrogen source, so are well
suited to congested urban areas.

Overall cost reductions must  be
achieved before fuel cells are competi-
tive with infernal combustion engines,
and the size and weight of feel cell sys-
termns st be decreased 10 accommodale
consumer vehicles. Significant research
and development have already been

comgpleted, and the automiohile mdustry
i ggressvely exploring fuel cells.

Using Less, Doing More

Balanced community energy plans
mcorpirate conservation and efficiency
imitiatives.The challenge is usually not
one of inadequate technology but of public
misperception and persstent behaviors.

The key 15 finding the right blend of
eduecation. mcentives.and regulation to
COCOUTRSE COMmmanities bo use approach-
3 that have already proven effective.

Practicing “The Three <Rs™-Re-
duce usage and potential waste, Rewse
{rather than discard) materials; and Fe-
cycle materials-helps households and
businesses 1o save encrgy. Along with
lessening landfill wasie and conserving
natural resources, following the Three
Rs decreases pollution by reducing the
need bo manufaciure, distribute, and wse
materials from raw resources.

In 1999, for example, LIS, recycling
activities prevenfed about 64 mallion
fons of materials from ending up as
waste, Curbsile recycling programs
gerved roughly halfthe ULS. population

Some communities even have “pay-
asyou-throw™ programs, with wasle
collection fees based on the amoum das-
corded —a direct economic incentive 1o
penerate less waste.

Today, the United States recycles 28
percent of is waste, almost double the
level of 15 vears ago. Recveling of spe-
cific materials, such a5 aluminum, has

Dunag non-wemer months, solar
photovedta: arrmys peovide clean, gaist
electmidily for bunkbouses, storage sheds,
il athet builhdsmgs a1 BLM & resnode
Chacken, Alaska, Field Staifon
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grown even more. Purchasing recycled
materials closes the recyeling loop and
makes recyeling programs successful,

Encrgy efficiency increases when én-
ergy conversion devices, such as appli-
ANCES OT car engines, undergze technical
changes that allow them 1o provide the
same service while using less energy.

Residential and commercial build-
ings account for more than a third of
US. encrgy demand. The encrgy of-
fickency of buildings can be enhanced
through the use of insulation, appropei-
ate landscaping, and design improve-
menis.

For example, super-insulated houses
in bitterly cold climates stay comfost-
#ble using only their cccupants” body
heat, More than 100000 such houses
niw exisl workdwide,

Efficient lighting saves on air condi-
tioning and electricity. Compact fug-
rescent light bulbs (CFL2) are cooler-
burping, and wse only ope-fourth the
energy of standard bulbs, While initial-
Iy expensive, CFLs soon pay for them-
selves vin reduced energy bills, and
they kast 10 times as long as standard
bulbs. Most commercinl building awm-
ers still are not taking full sdvantage of
such efficient technologies unless local
utilities provide financial incentives,

Air conditioners snd other appli-
ances need not squander energy aither.
Today's most efficient new applinnces
typically use half the energy of the
miost wasteful appliances. The average
LS. houschold could reduwce its energy
hills & it maximized use of cifficient
appliances, which would also resuln
in nodable savings in greenhogse gas
citigsions, Homeowners can evaluate
their homes” energy efficiency via the
LIS, Department of Energy s website at
www homeencrgysaver. bl gov.

Excellent oppoftunitics also exist to
leasen vehicles” use of fossil fuels, in-
cluding raising federal Corporate Av-
erage Fuel Economy (CAFE) standards
for gasoline-powered cars and light
trucks, Mew hybrid cars can achieve an
impressive 112 kem per gallon using a
w eombination of gas and electric drive

trains and wlira-light bodies.

Even high fuel prices haven't changed
Americans car-buying or driving hab-
iM% Car sales are on a recond pace,
and customers are still buying mostly
trecks and sport utility vehicles (clas-
sified as light trucks for purposes of
CAFE). According 1o The Mew York
Times, 1996 was the first year in which
the cars entering junk-yards actually
got better mileage than those rolling
off dealer lots.

People also tend to drive alope: Half
of the savings due to automobile fuel
efficiency increases from 1972 to 1992
were cancebed out by decreases in vehi-
cle occupancy. Greater dissemination
of car-pool and public transportation
information to commuters, as well as
emplover-provided  incentives, would
help to lower the number of single-oc-
cupancy cars on the road.

For most indusiries, energy is a small
part of operating costs, so there 1s little
incentive o congerve. But cogenera-
thpn B5 @n area where indusiry could
save both energy and money. Process
stemm From boalers can do double duty,
first for the industrial process and then
to run o Wirbine for electricity. This al-
bows up to 90 percent of the energy in
fuel to be used productively.

Providing <lectrnicaty, light, heat, or
mechanical energy near their poimt of
use lessens the need for transmission

The wosod chip gasrfier ol Viermont & 50
megawnlt MoNeil Genersting Station can
process H pors of wood civips per day.
Hist sand is usesd 5o Beas the wasad chips
toabout 830°C, a1 witsch point the wood
breats apart inte i constuent chgisals,
The resash is o clean-barming pas thai foels
1 barbine 1o produce electricity.
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Cospeasorod by the Depariment of
Energy wnd the Ford Mofor Comgany, the
“FutureTruck”™ cotmpetition challeoges
sl Rearas froem 1op Noal Amsrican
universities io reengineer spor wtiliy
vrhiclkes: for lirw emitisons and improved
Fusl economy: Teams sophoy collizg-
eddpe auscanctive lecheodogies, including
fucl cells and altetaative fucls, 1o relamn
vehiche performance, stilsy, safity, and
affordahility.

lines and pipelines, Such “distributed™
energy may use rencwable resources,
or it may incorporate alternative uses of
traditional energy, such as natural gas
micro-turbines for srmall businesses.

Energizing Opportunities

The issue of how best 1o meet the
world's energy demands is complicat-
ed, Energy education and literacy are
key to the process: Only an informed
public can make useful contributions to
discussaons of encrgy issucs.

Economic, environmental, and be-
haviosal factors must be considered
simulaneously, so we often face tough
choices beyvond a simple “eitherior”
And the choices we make will have an
encrmous effect on the kind of world
we leave to future generations,

Fortunately, we are also presented
with vast opportunities to make a dif-
ference today, Studying and working
with energy sources can help us de-
velop o new sensitivity 1o the flow of
energy in the world around s, and a
deeper appreciation for energy's inter-
connected elements and impacts,

There are almost limitkess possibili-
ties for scienific exploration and inno-
vation in the fields of energy technodo-
£y, energy efficiency, and conservation,
especially as appliesd 1o renewabbe and



alternative ensTRY resaurces.

Encrgy use amnd conservation ane are-
as where individuals of almost any age
can have an immediate, positive impact
on our world, In fact, i many cases,
copcerned studenis are actually leading
their parents, teachers, and other adults
o a greater awareness of the environ-
mental, economic, and other impacts
and benefits that can result from per
sonal behaviors, In this regard, energy
can provide an arena in which young
people can show the way,

I sonre glsed, ENENEY CORSEEVACHEN IN
besildings cam be achieved vin mensures
taken sutuide their walle. Hene, dudents
afc plantisg shade trees ness thesr
Sscraments, California, schoal to belp
redece the noed for cosirgy-goblling asr
condhising

Teams of middle school students resdy
thier solar-powercd mede] racs i

ar e gmmanl Colorsdo Janior Salsr
Sprint. The Colomde competition

i et of the Mitions] Jusied Solar
Sprint, a classroom-based, hands-on
educational program epostored by
DIE's Mattonal Renswable Energy
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Seaway extending

orth sea platfirm construc-

tion has tailed off over re-

CETA YRS, COARSITG, Seaway

Heavy Lifting 10 shift its
focws. Currently, 1t 15 more active in the
Mediterranean, Middle East, and Indaa,
bait i 2000, it aims to go global,

The vehicle for this campaign 1s the
Oleg Strashnov, a beavy-lift monohull
crame vessel under construction & the
Merwede Shipyard, close to Rotterdam.

“Their price was more expensive than
what you might expect from a Far East

| ward, but we were more confident in the

quality of their work, and their ability to
delver the vessel on time,” says Rich-
ard den Hollander, Seaway’s Marketing
Manager, Middle East & Indsa. “Afler
thie wea triale, we aim 1o go straijght 1o an
offshore project in 2000

The (leg Strashnov will be capable of
SO00-metric-ton (5,51 1-ton) single lifls,
either on anchors o in dynamic position-
ing mvde, and its novel hull shape should
allonw it to reach transit speeds ofup o 14
ks, This s 5 knotes faster than Sea-
wiry Heagvy Lifling's existing crane ves-
g, the Snislay Yudin, alpsady one of
the fasiest construction vessels anound,

.._._.-!I:'I '-II_-'._-l'-".' L!.'.: __I:I
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global reach with rapid transit

heavy-lift

according 1o den Hollander. At that pace,
thee mew vessel could transber saafily be-
tween [r-llung locations, allowing Sea-
way Heavy Lifting to pitch for mid-size
istallation jobs anywhere in the world.

The concept had been on the drawing-
boand for some iime before Gusio MSC
started concepiual engincering  studics
in mil-2008, Seaway Heavy Lifting con-
tracted Wartsla for the engines and pro-
pulsion equipment in surmmer 2006, but
only awarded the main vessel consirae-
ton contrvet 2007 spring.

“We took our time about going out 1o
tender”” den Hollander savs, “becanse
we wanted o good handle on what we
needed 10 order 1o ensure that the vessel
had the highest quality equipment and a
miare releble defivery date amd e price.
We also commissioned model tests wakh
Marin in Holland to verify the vessel's
speed and dynamic behavior, and the re-
sults confirmed our compiter model,”

Investment Wming was driven by
market trends, he adds, “What e s
was that the environment was becom-
ing more and more important in lenms

of limiting gas flaring . CO2 emissions |

and s on, resulting in heavier top-

sides. Also, the operators were kooking to
develop more compilicated fields monew |
production ancas more rermote from the
traditional encrgy provinees. Both those
fwctors were creating a need for more
processing equsppment on platforms. At
the same time, offshore hook-up was be-
COHTIEINE very, very capensive, with a lack
of specialist lahor complicating matters
for fabricators.

“IT hoowever, a vessel were available for
5000 merric oo(3,511 wa) lifts-below
the mormal volume mnge of the larg-
it crane barges- we flet this could be a
greal advamtage for companies looking
to develop isclated fields in remote arcas
|1-|'|.,|-.-'i|;||.-1;.| the vessel had o VETY I'.'u.gh Eriark-
sif speed”

Seawary clatms this will be arclieved
by means of the patented bull-ghape. The
vessel will be 183mie00M) long, with a
breadih of 47 m (154 i), and a draught
varyving from 2.5 mi27.9 1) while intran-
sif up bo 13.5 mi44.3 fijon lecation,

Its fully revolving offshore crane,
also desigmed by Gusto MSCwall be
equipped for ift beights of 1040 m{328 fi)
for the 5,000 metric tond5,511 1o} main
hook, and 132 m{433 i) for the 00 mei-
ric ton (852 ton) auxiliary hook. Thas rep-
resents the highest ook heights atinin-
able for monohull crane vessels and wall
facalitate a range of iasks, fron dual book
upending of lanpe jackets to heavy deck
installations and deeprvater templates, as
wiell ax amaller modubes of high platform
clevations, the companmy says.

Porwer will be provided b gix 4.5 MW
imain engines, with owo 5 MW azimuth-
ing underoater aft propulsion
thrusbers, two 3.5 MW




| azimuthing DF thrusier
two | MW bow thrssters

y bopsides and deepwater
sichi as templates, TLPspar

ing wires and 15 me
[hzlia Falper anchors
At peak po
o mecommodat
il is being offered
ki
lise, with the capacity
o pcoommodaie heavy J-lay equipment,
1 e Strashnov will kave a de-
sign life of 40 years, and Seaway Heavy
Lifting s looking for payhack on its in-
vestment within a reasonable time, den
Hollander
boaks prowTil
already quite a lot of atls
COHTHPETHIES Both 10O s and MNORCS, bt
is gvalabakiey,
In preparation for the new vessel, Sea-
wiy Heavy Lifting has been steppang up
recruiiment. Siafl numbers at hesdaguir-
ters in Aoctermesr, close 1o The Haugue,
have increased, wilh cressing nuimbers
sct to be hired over the next 18 month
The compy on he hook-oul i par-
ticular for progect mana, mject en-
gineers and structural e *Lil-
i " says den Hollan we will
w to around 150 office statf when
have the new vessel in operation
[hwer the last few vears, this has been
a company where people were strongly
focused on working closely togetber to
b dione o an informal emvipon-
and thus creating an
ihzre. W have a very bow hurmno

Marketl reception so far
1. hie adds, “We have had
w1 {rom ol

dien Hollander REVE,

vated. They have had opportumitees in re-
cenl vears to work i Maddle East, Medi-
terrancan, India, as well as  the North

. amgl that simaelation ke ;

| and the company attractive for them.”

Seaway Heavy Lifting

south Pars phases 3 & 10 topsides
installation by the Stanisiav Yudin

Todate SHL (Seaway Heavy Lifting) has been involved oo all the offshore phias-
es of the South Pars developimcent. In December 20007, SHL utilised the Stanislay
YVudin and successfully carricd out SPRNG apcd SPDIT topsides installation for
phases @ and 10 respectively of POGC s South Pars desvelopment.

SHL s client, MIEC, suecessfully provided the structures safely o the offshore
wiles ensuring no valuakbde alfshore installation tome of the marine speead was lost.
Al bl bowcntiore SH s soopee consisted of:

s removal of temporacy deilling decks

= installatbon of guiding sysien for safe instalkation of togsides protecting the conductors
= insdallntion of topsides weighing chose to 24im |

= instnlintion of heli=decks

* insglbntion of bhridees wetphing 170m ]

= miisce lanems 1'|-|:||:|I-.-Ii¢|:| wirks

The structures were designed wnd bailt by IOEC using high strength sieed
(4201 Fa) being one of the sucoess ctors in keeping the weight within limits thus
enahbling the Stanislasy Yodin o install the ropsicles.

From an installation point of view there werme thnee nuin cholonges, namedy:

| - h||1'\i-||.|_"~| i |_'i|_l.|l| & sire

2 - imstallation without demohilizing the drill rig

3 - sehedule for drill rig and crane ship

IOEC manaaad (o mect the criteria of the first challenge and 8% g resols the
second challemee could b met h:. mabilising the Stamishee Yudin which, with its
revily ii|~,l_u;||;|;|l:|i|ir_1.. was able to imstall the I'|||'|'\1i|:|l_"-\. witheoant demobrilising: the dicill
rig “SAGADRIL 27

With respect to the drilling operations and . also the overall project cost and
risks, utilising the Staniskay Yudin saved a mobilisation and demebilisation of the
rig amd even of more importance, aveidal repositioning of the rig at jts cxisting
seabed impressions. which is always a difficult and risky operation. For an opera-
thoen with a deill rig in plice, a crane ship with revolving capacity is necessary due
to its ability to manecuy re with precision when approaching the drill rig amd the
jacket with its conductors clevated above the jacket, The thind challenge was met
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due to intensive and suecessful inferactions between the parties invelved, POGC,
IOEC, Sagadril and SHL. This preparation phase cnlailed, amongst oilers,
intensive risk assessment studics and mectings with respect fo the installation
works with the rig in place. To aveld program interruption on IOELCs constirise-
tion yard in Khoramshar it was declded fo install Ihr hnu-,\' I:l"I: rrggmg alfshore
instedd of snshore.

The entive olfshore scnpt of work on both Il'l:E !uﬂlinus EFQ ll} II1I:| Il m lhl:
South Pars field was carried out safely n:d ina re-tm'd ﬁmr y

Seaway Heavy Lifting will continue o 5up|mrl lhnlr [rnial diull!. neihh
their expertise and rEsounces.

From spring 2010 SHL cin abo offer thiir new SOK)e crane ship Mmg

sinshniw,

i




Seaway Heavy _iftin
5000 mt crane vessel

» extensive experience in offshore installation
= high transit speed

= 5000 mt fully revolving lift capacity
= DP3

= global availability

Seaway Heavy Lifting ;

The economical salution

Chiooensiras 30, IT1E RR Zoalanssd, Tha Mefbriands, Tel +31 (057D 383 TT OO, weanw. sl ml
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We alm quallty we do safely

SAHAND OFFSHORE

DEVELOFMENT L0,

Highly qualified Iranian and non Iranian marine
and oil & gas project human supplier
We support you from Iran and south east of Asia.

Tehran SODC head office
Phone: +98 21 BB804957/38909793
Fax: +98 21 88804963
www. sod-co.com
info@sod-co.com



H[O KITD Enterprises (LL.C)

@ Marine and ship management services in
compliance with international standards
(ISM, ISPS, HSE) ’

@ Offshore construction and support services C-MASTER
to Oil & Gas Industry woridwide

@ Provision of qualified and experienced
personnel in all fields of the offshore industry

@ Vessels® repair, maintenance and dry docking

@ Offshore procurement and logistics support

@ Drilling Rigs' management

@ Offshore catering services

@ All other oil and gas industry related services DEEP WATER
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