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GLOBALIZATION OF
OIL DEMAND

A85% of growth from
developing countries
ACombined effects of income

and population growth

OIL PRICE VOLATILITY

ADeparture of oil prices from
economic fundamentals

AQIl price 25% above marginal
cost of production

GEOPOLITICAL EFFECTS

AMarket instability

APerception of fsupplyodisruptions

AThe ffearf act or o

ALong-term oil price above 70
US$/bbl

KEY
FEATURES
of the OIL

and the

GAS
MARKETS

FINANCIALIZATION

OF OIL

ACommodity but also financial
asset

ANew era of oil pricing dynamics
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OIL-SUPPLY CAPACITY
IS GROWING

Almproved recovery efficiency

ARole of unconventional oil

Almpact of Gas Shale
Revolution

ATechnology improvements

AExpansion of oil output

DE-CONVENTIONALIZATION
OF OIL SUPPLY
AUS Gas Shale Revolution
Almpact on Oil Shale and Tight
Qil
ABuild-up of US, Venezuela and
Canadian production capacity
ABrazil and Atlantic Basin Pre-
Salt-discoveries

UNPARALLEL
INVESTMENT CYCLE
AFrom 2003 investment growing
1.5 trillion US$ every 3 years

Alnvestment in 2012 may reach
a new record (600 billion US$)

Astrong build-up of production
capacity




TIGHT OIL

Light crude ail that
is bound tightly in
formations of rela-
tively permeable
shale. Weis are
dnlled vertically and
then horizontally
into the shale layer
Hydraulic fracturing
i% used 1o broak the
rock underground,
and ail flows up

the well

Tight il
requires fracking,
which invohes
Injecting milkions
of gallons of
water mixed with
chemicals deep

OIL ON THE EDGE
Break Throughs — and High Prices — have opened

up new frontiers for Petroleum

Into the ground.

Thera can be a risk

of contamination
to grouncwater,
thaugh there have
been no proven
cases yet. Buming
of excess methane
from tight-oi
wells can cause
&r poliution

Up to
300 bilion carrels
globally

$50 par barrel

17 Outubro 2014
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ARCTIC OFFSHORE

As climate change
melts Arctic sea
ice, vast areas of
water that were
once blocked are
now opening for
offshore drilling and
oil shipping. Call it
the unexpected
climate-change
cividend

Even
though the sea e
i malting, Arctic
waters remain
ncredinly treacher-
aus, with kebergs
and slorms
threatening drilling
shaps. Any oll spill

5

would be much
harder to clean up
in the freezing
water than In the
warmth of the Gulf,
and the remote
ness of the Arctic
that it would
ull 10 stage
a massive spill
response

Estimated
90 billion barre's

Unclear bat likely
above $100 a
barrel
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PRESALT DEEPWATER

Reservoirs of oil
found below thick
layers of salt
beneath the ocean
floor that were
deposited more
than 150 mitlion
years ago. Requires
offshore dalling
through nearly
3,000 m of water,
additional rock end
more than 1,500 m
of sait

The
presait reservors
represent some of
the most techno
logically challenging

offshore drilling
The wells are
deeper than the
Gulf of Mexco well
that led to the BP
ol spill in 2010. A
blowout would be
Incredibly ditficult
to control

50 bilion to
100 billion barrels

$45 10 $65
a barrel

OILSHALE

Shale that contans
a solid bituminous
material called
kerogen. The rock
has to be mined
and then heated to
a high temperature
10 separate the oil
from the shale

The cost
of mining and
processing oll
shale Is still too
high to make the
process worth-
while. 01 shaie
requires significant

amounts of land
and water and pro
duces toxic tailings
O ¢ crude
¥s50 has a larger
greenhouse gas
footprint than con-
ventions ol

800 billion tarrels,
though estmates
reman uncertan

Over $100 a barrel

OIL SANDS

Loose sand or
sandstore that's
sdlurates wth a
dense and viscous
form of petroleum
called bitumen,
The oil sands
are expioted
ether through vast
pen-pit mines
or through in situ
walls that process
the bitumen
underground

Open-pit
oll-sands mines
leave large plies of
toxic tallings that
can pollute nearby

water sources.

Gasoline from ol
sands results In
10% to 15% more
greenhouse-gas
emissions per bar-
rel than conven-
tional oil because
of the adational
anargy needed to
refine 1t

169 blilkon recover-

able barrels

$50 to $75 per
barre!




Spending Moreto
GetlLess

/ Crude production by oil majors, barrels/day
»~" Capital expenditures

13m

2012
DATA: DOUGLAS WESTWOOC

Fonte: Bloomberg Businessweek, June 2014
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PETRO-DOLL ARS: whoOSs

Sources: Petroleum Economist data; OPEC;
The World Bank; and The CIA World Factbook

n), 2007-2009

Top 5 crude oil exporters ('000 b/d), 2009:

£
4
o
IS
<]
o
=

1. Saudi Arab
2. Russia

Average of Annual GDP Growth (%), 2007-2009

Income ($ billion), 2007-2009

- LH scale
- LH scale
Average of Annual GDP Growth (%), 2007-2009
0Oil Price Assumptions:
|:| RH scale

| 2009 (average), $61.70
L RH scale 2008 (average), $97.10

OPEC member countrie 2007 (average), $72.30

NETHERLANDS
GERMANY
SOUTH KOREA
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Crude oil proved reserves
(ba barrels)

TUNISIA
01

Key

Oil production, 2010 (million barrels a day)

Kuwait

gtot f 2

THE GEOPOLITCS OF OIL

Suez Canal
18m b/d

|
¢

Iran

KUWAIT®

25

YEMEN @ :

Bab el-Mandeb "
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2 Production never recoverad following strikes during
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Saudi Arabia
The w argest oil exporter. Also hokds the bulk
of Opec’s idle capacity, giving it & near-unique ability
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Source: FT, 30th March 2011



THE GEOPOLITICS OF THE PIPELINES

BELARUS
7\

S2¥ GERMANY § TOAND = 8
it UKRAINE ! 5 UZBEKISTAN C, ™ |

(
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/

MOLDOVA

PORTUGALT  SPAIN

ALGERSA
SAUDI

ARABIA
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JIHAD IN AFRICA
THE DANGER IN THE DESERT

O
Algiers

Muslim population
% of total

TUNISIA

In Amenas
QO

MOROCCO

Q -
Benghazi

LIBYA

A R

EGYPT

ALGERIA

S A Y AUDI

ARABIA

MAURITANIA | MALI

. BURKINA
, .:l-\(‘-\l
B BENIN

NIGERIA

NIGER

CHAD

2

UNdjamena

SEN;

0 &
akgE Bamako
‘ Fras O
GUINEA
A COTE

0'IVOIRE

A
SUDAN

v )..\Y\'-“‘

0 DIIBOUTI
5

. .

SOUTH

»- Q A.R. SUDAN

CONGO
UGANDA

Source: The Economist, January 26th - February 1st
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EUROPE DEPENDENCE ON RUSSIAN GAS

NETHERLANDS
—
|

IELAND GERMANY 43%

FlRANCE 24%

"

R NISTRIA TEN
SWH ZZRLAND 20%

1

l‘liu;‘ -3‘\

y

Gas imports, in bilBons |
of cubic matars
100

50

@ v ano 100%

@ ESTONS T00%
10

Shawe imported
from Russia

@ LATVA 100%
@ LA 100%

. :l“"

190%

4 UKRAINE 53%
|
AMIA 100

’.u NG ARY BOY

@ =0MAIA 1008

® SULGARIA T

. TURREY 100%

@ p
Rt %

Source: Herald Tribune / IEA
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ENERGY GAME CHANGERS in XXI CENTURY

UNCONVENTIONAL GAS

Gas production Production vs. rig count outside
Gulf of Mexico
550
530

510

470

450

2 z
e o 2005
430 ,999 ; zomzocu
.oy

Non-conventional gas
" m«a
410

1990 1993 1996 1999 2002 2005 2008 400 600 800 1000 1200 1400

INSTABILITY in PRODUCING
COUNTRIES and THREATS
to SUPPLY
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FEEEEEEEERREEREEEEE
FEREERREERE

17 Outubro 2014

INDUSTRY CATASTROPHIC ACCIDENTS
(e.g. OFFSHORE OIL Spills) and PUBLIC
IMAGE

EMERGENCE of PACIFIC BASIN as
TOP ENERGY CONSUMER

EUROPA
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FUKUSHIMA NUCLEAR
ACCIDENT

Nuclear power plants:

. With reactors st

or under maint
Potentially fully suspended by: @

@azz0n  @@0s20m
E®a1z012 ®

NORTH
KOREA JAPAN

@ r.JklIS ima
.. -ichi
Tokyn
&) & Fukui
saka ®

& @ 4 ==
% KANSAT D
&

Source: Japan's electricity utilities

CLIMATE CHANGE and
ENVIRONMENTAL REVOLUTION

Jf .r_\:.l;u',lu-u-:_-,-r-\lu;:[l.- Seaf Average (1

7 Agreed national borders Summer sea-ice extent:

Possible shipping routes: September 9th 2011
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{ (o DENMARK )
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Evolucdo dos Precos do Petroleo e Gas no Mercado — As
consequéncias da Revolucao do
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Brent oil price ($/bbl)

70

60

Effect on oil prices and Gulf economies

Ben Ali resigns

Pa —Protests—
against
Gaddafi start

Jan 04, 2010 Apr 14, 2010 Jul 23, 2010 Oct 31, 2010 Feb 08, 2011

* Three competing effects
* Damage, disruption and insecurity
* High oil prices
* Increased social spending and budgetary requirements

22
Source: 21st World Upstream Conference Global Pacific & Partners
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““Risk of changes
of Central Bank
olicies: Reduction of

Aggravation of

HIGH OIL

_

HIGHER OIL
IMPORT BILL

Aggravates fragile

Accelerates
~ process of

Congresso da Ordem dos Engenheiros
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OIL AND GAS
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Rising OIl price threatens fragile recovery

Net imports

Sbr
S gure at Lo nf har e

Increase in import bill

$70bn
EU

$72bn
us
Jan 4 2011

88.7 $27bn

Japan

A D
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Onueestaouetmleoeodomlmomf Iaﬂ '3!&"113""‘

Zonas do
das refina

SIRIA

SAUDITA

b Refinaria
Principais campos de gés
— Pipeline operacional
Pipeline encerrado

Em dolares

Comega a invasao

Lemop W Bush

Milhoes % total
de Ton. mundial

Arabia Saudita
Russia

EUA

China

Irao

Canada
Emirados A.U.
Venezuela
Kuwait

fraque

Resto do mundo

Maiores expo

Em milhée

544 131
520 12,6
387 93
206 50
186 45
182 4,4
163 39
39

37

36

36,0

Arébia Saudita I 353
Russia I 247

Irdo B 122
Nigéria Bl 21
Emirados AU. [ 14
Iraque B 108
Venezuela B 93

Kuwait

Canada

Angola

Outros

0 dos protestos Intervengao militar C

americana do Iraque  suspende a moratoria na Siria - L Libia
de novas extracgdes 5
de petroleo nos EUA ——

2004 2005 2006

= e N :
2008 2009 2010 20m 2012 2013
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2014 Jun
Fonte: Publico, 23 Agosto 2014
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PRODUCTION DECLINE IN
SOME KEY COUNTRIES

ALibya (less 80%)

A Iran sanctions/violence (less 1.5
MB/D)

ANigeria violence/sabotage (less
0.3 MB/D)

Avenezuela (underinvestment)

APolitical chaos: in total less 3.5
MB/D in production

OIL PRICE CRASH?

ANext 5 years world may
experience oversupply

ANon-OPEC oil output rise by 1.7
MB/D (2014)

ATotal Global demand grows by
1.4 MB/D

Aweak demand due to economic
slowdown in Europe and China

AQuestion: combination of
slowing demand and plentiful
supplies will overlap the
geopolitical tensions in Middle
East and North Africa?

17 Outubro 2014

OIL PRICE
2011-2013
has been
STABLE
( most stable
period in
industry)

Congresso da Ordem dos Engenheiros

Antonio Costa Silva i Presidente da Comissao Executiva

EFFECT OF SHALE
BOOM IN US

AUS oil production 2008: 6
MB/D

AUS oil production 2013: 9
MB/D

ACanada added 1 MB/D

ANorth America shale boom
has been a calming factor

AProduction lost in key
countries has been replaced
by US shale boom and
Canada increase in
production

/ IMPACT ON WORLD

ENERGY TRADE

AUS oil imports 2005: 60% of
total consumption

AUS oil imports 2014: 28%

AMost oil US used to import
now goes to Asia

AHelped markets to be well-

supplied and prices immune
to turmoil




GLOBAL ECONOMIC
RECOVERY

AQil is a leading indicator
ACrude demand slowed AGlobal economic recovery

SUPPLY/ DEMAND
BALANCE

remarkably Q2 2014
A Weak economic growth in
J OIL PRICE

Europe and China
DROP IN 2014

ARaise in global inventories
AIEA: global crude demand
slowed to below 500,000 B/D A Price of Brent

AFirst significant drop in last 2.5 fall below 100

years USD/bbl first
time last

years

GEOPOLITICAL TENSIONS
AND SUPPLY

AGeopolitical upheavals only in

Libya/lrak not affected significantly

production
AExcess of oil in Atlantic Basin and

North Sea SAUDI ARABIA EFFECT
AEuropean refineries cut back amid ASA cutted selling prices

weak margins AUnlikely to curb production amid an excess of
AStructural changes in consumers crude supply

behaviour towards more efficient ASA lost market share in 2013/2014 in Asia
technologies and Mediterranean to Irak and Iran (heavy
discounts)

ALow-cost OPEC producers seeking to expand
their market share.

Congresso da Ordem dos Engenheiros
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weaker than forecasted

MARKET STRUCTURE

Ashift to Contango

(prices for future delivery
exceed spot prices)

APrompt agents to build stocks

AGiven volatility of situation in
the Middle East and North
Africa this is a benefit to
Global Energy Security




Impacto Econdmico da Dependéncia Excessiva de Combustiveis FOsseis

Factura Energética em Portugal

\\\\\\.

6 460

Milhdes de Euros

Fonte: DGEG
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Evolucé&o do Consumo de Petroleo em Portugal

Consumo (Milhares de barris/dia)

Fonte: BP Statistical Review of World Energy i Junho 2011
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Evolucao do Consumo de Gas Natural em Portugal

Consumo (Mil Milhdes m3/Ano)

Fonte: BP Statistical Review of World Energy i Junho 2011
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Peso da Importacédo dos Produtos Energéticos
no PIBpm (€)

2000 2001 2002 2003 2004 2005 2008 2007 2008 2009

Importag do total Saldo Inmportador

Fonte: DGEG
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Fontes de Energia Primaria
Portugal, 2010

Renovaveis: 28%

Biomassa

e residuos
17%

Hidrica
eol. geot.
11%

Elect.
(saldo imp.)
1%

Gas natural
20%

Petréleo (*)
43%

(*) Excluindo utilizagbes ndo energéticas

Fonte: Prof. José Sucena Paiva
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PORTUGAL: O PROBLEMA-CHAVE DOS TRANSPORTES

A Sector dos transportes consome 36% do total da energia final;

A Transportes rodoviarios concentram 33% deste consumo e correspondem
aum Consumo Energético Intensivo fortemente dependente dos
combustiveis fosseis;

A Geram um desperdicio colossal;

<

TRANSPORTES SAO O PRINCIPAL
PROBLEMA ENERGETICO DO PAIS

A O problema agravou-se entre 1990 e 2004: aumento de consumo de 4.5% ao
ano com a expansao do parque automovel;

A Nos ultimos anos verificou-se tendéncia ligeira para a redu¢c&o do consumo
devido aos aumentos dos precos dos combustiveis: necessidade de
consolidacdo desta tendéncia.

Congresso da Ordem dos Engenheiros
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TRANSPORTES: QUESTOES

Enorme dependéncia externa do petréleo e seus derivados;
Poluic&o elevada e emissdes de CO,;

Congestionamento do trafego nas cidades, mais desperdicio e baixa de
produtividade;

Volume desproporcionado do transporte individual em relagcao ao publico;

Portugueses nao tém habito de utilizar preferencialmente os transportes

publicos;
SOLUCOES

Desenvolver um novo paradigma para a mobilidade urbana baseado no
transporte publico;

Criacao de uma nova cultura com restricdbes na circulagcao do carro
individual e dificuldades de estacionamento nos centros urbanos de alta
densidade;

Rever politicas de planeamento e ordenamento urbano;
Apelo e educacéao para a utilizacao dos transportes publicos;

Melhor gestdo de acessibilidade as cidades e solucdes de integracdo com a
rede de transportes publicos.

Congresso da Ordem dos Engenheiros
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Energy Road Map and Solutions:
Many Possible Paths Leadingt o S abestinadtion”

Natural Gas
\ Internal
Corn —p  Ethanol > Combustion
Gasol > Engine
asoline
Crude OIll -
Diesel v
Wind
Air
(Oxygen) I
Water -\
Nuclear - Electricit
Power —> Electr|C|ty —» Hydrogen =-» Fuel Cell =—» y
Motor
Uranium
Battery
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RISE OF THE AUTOMOTIVE PATENT TECH WARS

Engine and ‘

Gl
2011 : 2006 : % change

15,301 : 12,346 4 4%

{ Alternative powered "
| vehicles )

2011 : 2006 @ 9% change
22,255 7904 | 4 182%

( Suspension )
\ systems )
2011 | 2006 : % chang
7383 : 5484 | 4 35%

17 Outubro 2014

Steering
\ systems

2011 : 2006 : % change
6,776 : 5248 : A 29%

Top automotive-related technology areas (Number of published patent applications and granted patents)

2011 2006 : % change
13,221 : 9,275 | & 43%

Transmission Safety
a\ systems i A systems ) i 0

2011 2006 : % change
7569 : 5124 : 4 48%

Congresso da Ordem dos Engenheiros

B\ systems

. Electric car patents

- in Europe
Seats, seatbelts i Number
\ and airbags :

2011 : 2006 : % change
11,204 : 7873 : & 42%

US hybrid or electric
i car patents
i Number (quarterly)

2011 : 2006 : % change
5,525 : 4,013 : & 38%

60

2011 : 2006 : % change
5777 3742 4 54%

. |
ol M rﬂ

y

2011 2006 : % change

2002 04 06 08 10 1213
10,829 : 8,584 : 4 2GCY%

i Sources: Thamson Reuters Datastream; Bloomberg:
i Cleantech Photo: Dreamstime FT graphic

(4]
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Uma ldade Douradado Gas?-o0 Pot enci al
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A The Revolution of the SHALE
GAS

A The Conceptual Innovation for
Shale Production

A US Learning Curve
I Footprint Concerns
I Induced Seismicity

A Knowledge of Rocks and
Evaluation of the Potential

g ""-’-,»@H,SHA(E CAN s'owf

HEENERGY, CRISIS

A Can the US Shale Model be
exported?

17 Outubro 2014
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What is the SHALE GAS?

Schematic geology of natural gas resources

Land surface

Conventional Y

non-asgsaosmated Coalbed methane

Conventional
associated

gas ~

Oil

Sandstone Tight sand —
/ gas

Gas-rich shale

A world class source rock and a potential
shale gas reservoir — the Devonian-
Mississippian Woodford Shale
Congresso da Ordem dos Engenheiros
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PRODUCTION SOLUTION:
HYDRAULIC FRACTURING

A Fracture Technology is responsible for
USA success in gas shales

Water table

U Use large amount of
water in a short period Hydraulic Fracturing resres oo 50

Natural gas

I Hydraulic frac ;
Of tl me to d evel 0 p a g as Wel I L0 "frﬁélj\g‘l'cu:j;lt\l/‘(rzg%s:njecllon flows from

of more than a million gallons fissures Mixture of
into well Well water, sand

of water, sand and chemicals g
N Ono 3,000 at high pressure down and o CHenoN
u Ad d |t| on Of San d or Oth er across into horizontally drilled

wells as far as 10,000 feet

below the surface. The

material (proppants) to the pressurized mixture causes

the rock layer, in this case the

fluid to keep induced fractures Marcellus Shale, o crack

These fissures are held open

O p e n by the sand particles so that

natural gas from the shale can
flow up the well

U Most wells are horizontal with

one or more horizontal legs el turns
extending to the target sections ——
The shale is fractured
U The legs may extend more than mewell
2 Km from the surface location
of the well
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WORLD TOTAL GAS RESERVES

11.0
CANADA

UNITED [EXEN
STATES 24.4

bas reserves™®

Trm cubie metres

2011 or latest mailab

E‘Ir][’-n sention ar| 15 FESEIVES

0.0 Technically recoverable
shale-gas resources

Sources: US Energy Information

"
Admanesirabon: The Ecoramrst
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NORWAY

POLAND
0.2 I

2:3_ | confice | UKRAINE

TURKEMEN

IRANM

i

[5TAN

EXEcyina

FRFLUA MEYY

INDPOMESEN GHINEA

AUSTRALIA

s=—-ARGENTINA A SOUTH AFRICA

.

——

21.9

WORLD

na | TOTAL
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13.7

11.2

*Lelected countries

Source: The Economist, 6th August 2011
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The IEA calculates that electricity prices for German industry have tripled since 2000

Industrial electricity prices

$ per MW hour

= France
= Germany
QECD
' UK
— S

Fonte: The Economist, 14th June 2014
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Private Ownership
of the Land
AFosters dynamism
and individual
initiative
AAvoids burocracy and
complication

CREATIVITY/
/INNOVATION

AAbility to challenge
existing paradigms

Alnvent new concepts

INFRASTRUCTURE

AAvailability of
pipelines and
transmission/
distribution system

AEasy access

AUse based o
tari ff”

ANo Monopolies

GEOLOGY

AHuge basins with vast

resources

AAbility to design
incentives to tap
resources

DYNAMICS of US
ENERGY MARKETS

ARole of small/medium
size Independent
Companies

SUCCESS FACTORS of US
SHALE GAS MODEL.

Can it be exported?

ENVIRONMENTAL
REGULATIONS

Aldentity
environmental
impacts

AAct through
regulation not
through prohibition

Congresso da Ordem dos Engenheiros

US ENERGY LAW

APromotes
Entrepreneurship

ADesign mechanisms
Alncentives

SERVICE
COMPANIES

ADrilling/Fracturing

ALogging/Operations
Very active

A Easy access

PRODUCTION
SYSTEM

AActive and mature
industry

AProduction close to
pipelines and
consumers

AWater needs

ACCESS to
FINANCING

AEasy

ASimplified
ASupportive
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US OIL SHALE: TEXAS HEARTLAND HEADS THE US OIL REVIVAL

Key oil and gas shale regions in the US
Bakken/Three Forks

TEXAS * g
Permian W Eagle

Basin 1. Ford

Companies leading exploration in Bakken and Eagle Ford
Bakken-Three Forks Eagle Ford

Continental Resources  ExxonMobil EOG Resources

Whiting Petroleum Marathon Oil G oPhillips

Hess Corporation Petro-Hunt Chesapeake Energy
Statoil Slawson Exploration GeoSouthern Energy
EOG Resources Kodiak Oil & Gas Anadarko

Plains Exploration &
Production

Dgh ale oil

production

Shale cil and
gas basins

EP Energy
Marathon Oil
Murphy Oil
Pioneer Natural
Resources

: Top countries with
: shale oil resources
: Technically recoverable
: (Barrels bn)

Argentina

Top 10 Permian Basin operators, 2012 US oil production

Oil production (Barrels m) Million barrels per day

Occidental Permian

Pioneer Natural Resources USA
Apache Corporation

Kinder Mnrg,ar Production Co

Cog Operating
Chevron USA

e Exploration and Production
Endeavour Energy Resources

Sources. EIA; JEA
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US oil production forecasts

Million barrels per day

25

T graphic Phote Bloombesg

Source: FT, 8th July 2013




Rising Supply
The U.S. is the world's fastest growing oil producer
10000

m Oil output, in thousands of barrels per day

8000
6000
4000
2000

0

Source: BP
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FOOTPRINT CONCERNS

AIR: Emissions (CO2& ot her s ..)
Noi se and dust (trucks , operations.

LAND: Di sposals (solid was.t
Wildlife/Habitat disruption P

Surface Footprint "f"‘ ’-"'um»n,g.
Roads & Traffic “"(@V 5

Induced Seismicity
Pipelines - <.

Soil erosion

WATER: Aquifers quality / contamination
Availability / supply
Sustainabl e management

Transparency in Operations
Regulatory Response
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APPLICATIONS
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—

EFFECTS OF JAPAN NUCLEAR CRISIS
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- DECARBONIZATION OF ECONOMY
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O papel do Deep Offshore e as Reservas Potenciais
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Major Oil and Gas Discoveries in the Atlantic

m PETROBRAS

Ghana Jubilee
Brazilian

Equatorial [ At <l
Basins ' _ Vi< Niger Delta

Reconcavo Basin [ TS W African
" o8 : Pre-Salt

Brazilian
Pre-Salt

Source: 21st World Upstream Conference Global Pacific & Partners
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A SEGURANCA NA BACIA DO ATLANTICO

» OCEANO ARCTICO

» OCEANO ARCTICO

» AMERICA
DO NORTE

» OCEANO ATLﬂNTICO_ y

Sabinev,, Macondo

Pags ~.Qil Spill

» AMERICA CENTRAL
E CARAIBAS

.E- Rotas Comerc'fais

; Pirataria
Eixo Sul-Sul

» AFRICA

Operacodes
Offshore
Oil & Gas

» OCEANO PACIFICO

Operacoe
Offshore
Oil & Gas

» AMERICA
DO SUL

ACiberterrorismo

AAmeaca Climética .
. AAmeacas Ambientais *
““-AReorientacio Estratégica '

das rotas Oil & Gas , ANTARCTIDA
» OCEANO ANTARCTICO -

O Equador | O Meridiano de Greenwich | O Circulo Polar Arctico | O Circulo Polar Antérctico | O Tropico de Cancer | O Trépico de Capricornio

OIL AND GAS

17 Qutubro 2014 Antonio Costa Silva 1 Presidente da Comissdo Executiva 44



' pel i eve t
petween research and industr
both sides of the Atlantic wi
greater drilling success o
conjugat e
S. Kearsey & M. Enac
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Current exploration status

Working companies
Petrobras

Galp

Partex

Mohave

Repsol

Too T o T o

W 00000SY

W 00000EY

Data adquired with partners
A 2D seismic: Alentejo, Peniche
A 3D seismic: Peniche

3
o
i
2
=3
=3
-
]
3

=3

W p0000Zy

W 00000LY

Future work program

W 000000V

LEGENDA

W 000008

000008E

w

UTM ED-50
0 40 © 120 160 200km
— S— —

400000 m 500000 m 600000 m 700000 m
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THE FUTURE OF NATURAL GAS

Gas should make the world a cleaner, safer place

AFP

Source: The Economist, 6th August 2011

Congresso da Ordem dos Engenheiros
17 Outubro 2014 Anténio Costa Silva i Presidente da Comisséo Executiva a7



The growing role of international trade

Inter regional flows = 605 Bm? (75% for Europe) by 2020

Russia ~

200 - 215

us

60 -70

h 7
Middle East & Central Asia” To the Atlantic
Basin

< South
America

15-20
Europe & Asia/Oceania \
America w From
Y America/Europe

From
LNG — Africa

Pipeline
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INTERLIGACOES DA REDE DE GASODUTOS

MOROCCO - { e \ ALGERIA

® e

Fonte: GIE — Gas , S
Infrastructure Europe . b
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TERMINAIS DE GNL NA EUROPA

‘/‘-) Liquefaction plants

- b Regasification plants Snohvit - StatoilHydro

Milford Haven - Dragon LNG

Milford Haven - South Hook LNG

|
’ ‘ Isle of Grain - National Grid Grain LNG, Ltd
1 B e

Montoir - Elengy  ~ . Leebrugge - Fluxys

Bilbao - BBG ’ Fos Tonkin - Elengy

Reganosa - Regas ’ : ‘ . | . Rovigo - Adriatic LNG
: L Panigaglia - Snam Rete Gas

~

Barcelona - Enagas . ¢
Sines - REN Atlantico | LFOS Cavaou - Elengy Marmara Ereglisi - Botas

* Sagunto - Saggas : _

Huelva - Enagas - - (= Aliaga - Egegaz
> ' e 1 :

Cartagena - Enagas | ‘ Skikda - Sonatrach | Revithoussa - Depa

Arzew - Sonatrach Marsa-el-Brega - Sirte 0il Co.

Bethioua - Sonatrach ' Mina Al Ahmadi Gasport - Excelerate/KNPC
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Portugal no Seculo XXl —A ZEE e o Conceito de Pais
Arquipélago
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PORTUGAL: ZEE com a Extensao da Plataforma Continental

[ ] Nédulos polimetalicos ricos em manganés, niquel e cobalto
@ Crostas ferro-manganesiferas ricas em cobalto e niquel
m— Limites ZEE

0 Campos hidrotermais com ocorréncia de cobre, zinco, chumbo, ouro e prata

Vulcoes de lama - hidratos de metano
Limite exterior da plataforma continental portuguesa

Fontes: Recursos minerais metalicos - International Seabed Authoroty
Vulcdes de lama - Adaptado de Leon et al. (2006)

Relevo

High : 3785

Low :-7321
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SOLWARA COPPER GOLD PROJECT in PAPUA NEW GUINEA
by Nautilus Minerals
- OCEAN MINING -

Seafloor Production System

‘B

PAPUA NEW GUINEA NEW/RELAND

LOCALITY MAP

BISMARCK
EL 1196
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PORTUGAL no SECULO XXI
Seis pilares de uma NOVA IDEIA ESTRATEGICA para PORTUGAL

PORTUGAL PAIS - AROQUIPELAGO E A ZEE COMO ANCORA

. Desenvolvimento dos Recursos Minerais
- Sulfuretos polimetélicos
- Crostas de niquel e cobalto
- Manganés
- Campos hidrotermais

. Aliangca com a Alemanha/EUA

. Criacao de novos polos de desenvolvimento

. Criacdo derigueza

. Fortalecer know-how nacional (Universidades/ Empresas/R&D)

PORTUGAL NA VALORIZACAO DO DEEP-OFFSHORE

. Mapeamento e desenvolvimento dos recursos de petréleo, gas e hidratos de Metano
. Bacias de Peniche/Alentejo/Algarve

. Alianca com o Brasil (Petrobras) e Noruega (Statoil)

. Criacao de novo polo de desenvolvimento industrial

. Aumento significativo da seguranca energética do pais

. Criacdo de MODELO de geracéo eléctrica e térmica baseado em recursos enddgenos
. Reforco do Sistema Nacional de Monitorizacdo dos impactos ambientais

Congresso da Ordem dos Engenheiros
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MAJOR EUROPE SHALE GAS BASINS IDENTIFIED

Legend:
Potential Shale Gas basins

. Green: Shale Gas exploration active

Guevnl'?y
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—2 o Albaniart \ &
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EPRC, Dec. 2009

Portugal: Lusitanian basin and Peniche basin

North Spain: Ebro basin

South West of France: Aquitaine Basin , Ales Basin, East Paris Basin
Italy: Po basin (Po Valley)

United Kingdom: Weald Basin

Southern Ireland: Dublin Basin, NW basin and offshore basins
Germany/Holland: North german basins

Switzerland/Germany/Czech Republic: Molasse basin
Austria: Vienna basin
Romania: transylvanian basins

Hungary: Pannonian basins
Poland: Shale gas: 1. Peri-baltic basin (orange)
2. polish trough

(Green LSB: Lower Saxony basin: active L Tight gas: polrsh Frough
! South Sweden: Scania basin (orange)

unconventional (shale and Tight gas) exploration and development)

TNGA W ¢
. v
!
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Shale plays in Portugal?

Further investigation

needed!
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PORTUGAL no SECULO XXI
Seis pilares de uma NOVA IDEIA ESTRATEGICA para PORTUGAL

A PENINSULA IBERICA COMO PLATAFORMA GIRATORIA DOS FLUXOS
ENERGETICOS COM A EUROPA VALORIZANDO A BACIA ATLANTICA

. Desenvolvimento das capacidades de armazenamento e distribuicao de gas

. A Peninsula lbérica como porta de entrada na Europa do comércio atlantico

. Alianca com a Espanha para a comercializacao e distribuicdo do gas

. Dinamizac&o da cooperacdo com toda a Bacia do Mediterraneo e Africa Ocidental
CriacaoMaet"" Spdtéri co do gas como referéncia

PORTUGAL COMO PORTA ENTRE A NATO, O ATLANTICO NORTE E O
ATLANTICO SUL

. Aproveitamento do RECURSO GEOGRAFICO do PAIS
. PORTUGAL no centro do dialogo com o Atlantico Sul e a Bacia do Mediterraneo
. Valorizacado da posicao estratégica dos Acores

. Cooperacao NATO/Portugal/Brasil para o Atlantico Sul (Golfo da Guiné)
. Auxilio e intervencao pararegular a seguranca e evitar actos de pirataria e sabotagem

. Nova vertente da NATO com o Brasil e Angola para a seguranca do Offshore Atlantico
. Cooperacao NATO/Portugal/Magrebe para combate a ameaca terrorista

Congresso da Ordem dos Engenheiros
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Criacdo de RESERVAS ESTRATEGICAS no ALGARVE

MAPA DAS AREAS SALIFERAS
DO

ALGARVE

GU’ ("R
ﬂ:i';#
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“PORTUGAL PORTS AT-ROABDE OFCTRADENG
AND ENERGY ROUTES”

Portugal’s

opportunity

Ma]or maritime Transatlantic
trade routes Eastbound
TEUs*, 2009, m 2.0

Transpacific
Fosthaund

*Twenty-foot equivalent units

Source: UNCTAD

: - SWEDEN Kotks
Container traffic Gothenburg FINLXND

Selected ports
TEUs*, 2011, m NHH;E?L{\::?S Aarhus
IRELA DENMARK

Dublin

Felixstowe
UNITED
KINGDOM . Hamburg
Le Havre GERMANY
FRANCE Antwerp
BELGIUM
PORTUGAL

LeIxoes
Lisbon

Sines SPAIN o GREECE Ambarts
Valencia P Piraeus TURKEY

MOROCCO
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PORTUGAL no SECULO XXI
Seis pilares de uma NOVA IDEIA ESTRATEGICA para PORTUGAL

PORTUGAL COMO PLATAFORMA TECNOLOGICA MODERNA

. O conceito de Pais Laboratorio para ensaio e teste de novos produtos e inovacdes
tecnoldgicas

- Energia, Renovaveis, e Cidades
- Ambiente e Planeamento do territorio
- Telecomunicacdes e Tl

. Criacao start-u p '/ experiéncias piloto e disseminacao no Mercado

. Alianca com grandes multinacionais (Paradigma : Projecto em Pacos de Ferreira)

. Teste de novas solucdes tecnoldgicas num mercado de 10 milhdes de consumidores

. Desenvolvimento do know-how nacional (R&D/Universidades/Empresas/Centros de
Investigacéao)

. Capacidade para mobilizar e atrair a Diaspora

AS FORCAS ARMADAS PORTUGUESAS NO CENTRO NEVRALGICO DO NOVO
CONCEITO ESTRATEGICO

. Interface com a NATO para todas as operagdes de seguranca e controle no ATLANTICO SUL e
MEDITERRANEO

. Nova missao de soberania na ZEE

. Colaboracao com NATO e Aliados na seguranca do Atlantico Sul

. Fiscalizac&o da ZEE portuguesa e participacdo no mapeamento dos recursos
. Seguranca do Offshore

. Fiscalizac&o dos movimentos de navios e petroleiros

. Definicdo da politica de seguranca e risco nas operacdes no offshore
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