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Demand for energy is increasing

Most energy currently from fossil fuels
Oil and Gas reserves are finite, so is coal
Environmental impact of fossil fuels

Alternatives are nuclear power and renewable energies
— but when?

Power shortages likely in UK 2014 -20207?




smf

Special Metals Forum

Have we passed “The Peak”?

Peak oil - the point in time when the maximum rate of
global petroleum extraction is reached, after which the
rate of production enters terminal decline (Wikipedia)

Optimists - extraction will peak in 2020

Pessimists - we have already passed the peak, are there
now or it will occur shortly




75% of oil is from land based wells

Saudi still the major producer

Growth in offshore developments
and deeper waters

Reserves in the North Sea
equivalent to 50% of production to
date

Massive unconventional reserves
in Canada tar sands — 1.7 trillion
barrels

New discoveries in Arctic region
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Summary of Reserve Data as of 2008

Country Reserves Production Reserve life
10° bbl 109 m3 10° bbl/day 10° m3/day Years
Saudi Arabia 267 42.4 10.2 1,620 72
Canada 179 28.5 3.3 520 149
Iran 138 21.9 4 640 95
Iraq 115 18.3 2.1 330 150
Kuwait 104 16.5 2.6 410 110
United Arab Emirates 98 15.6 2.9 460 93
Venezuela 87 13.8 2.7 430 88
Russia 60 9.5 9.9 1,570 17
Libya 41 6.5 1.7 270 66
Nigeria 36 5.7 2.4 380 41
Kazakhstan 30 4.8 14 220 59
United States 21 3.3 7.5 1,190 8
China 16 2.5 3.9 620 11
Qatar 15 2.4 0.9 140 46
Algeria 12 1.9 2.2 350 15
Brazil 12 1.9 2.3 370 14
Mexico 12 1.9 35 560 9
Total of top seventeen 1,243 197.6 63.5 10,100 54




e $150/barrel in 2008 - Price collapse to $32.70/barrel

— OPEC production cuts since Sept. 2008 stabilised prices - met on 28th May
guota unchanged

e $75/barrel needed for development of new wells

* Investment in 2009 21% down on 2008 (IEA)
— 50+ oil and gas projects cancelled or delayed (IEA)

e Current oil price $71 but where will it go and when?



Oil price expected to continue to rise next year

Lower investment this year (and next year?) resulting in higher oll
prices

— Saudi prediction of prices above $150 within three years (Group of Eight
summit), even to $200 per barrel

Will the oil price be tempered as alternative energy supplies come
on stream and usage efficiencies take hold?

Or will increasing demand continue to drive the price higher

Fuel for transport not so price sensitive as power generation



The Dilemmas

Low oil price resulted in cut back in investment

Price now increasing — but why?

Lack of investment may mean restrictions on oil supply

Low oil supply = even higher prices
» Field day for speculators???

Low oil supply = constraint on recovery
Increasing oil price = constraint on recovery



Energy demand will continue to increase
OIl and Gas — finite reserves, as is coal

But still massive unproven and unconventional reserves

Prices will increase which will fund technology for
difficult-to-access reserves

Growth in demand for oil and gas will be offset by
nuclear and renewable energy

Demand set to increase but can supplies keep up?
Potential impact on recovery from recession



 Report produced by NAMTEC on behalf of SMF

* Aim - to characterise the markets, strengths and opportunities for the UK’s
Oil and Gas materials supply chain

 Sections

— Market Trends

— Platforms

— Dirilling

— Production

— Transmission

— Refining

— Pumps

— Commercial Opportunities

 Focus on Offshore and Sub-sea

 Example — Subsea Wellhead




» Experienced gained from North Sea fields’ developments
— Specific expertise in sub-sea technologies

 Major development areas for sub-sea in
— Gulf of Mexico and Mexico
— Off Brazil, Venezuela, Trinidad and Tobago
— Africa (Nigeria, Angola)
— Asia Pacific
— Canada and Northern Continental Shelf
« Opportunities in innovative technological advances enabling:
— Existing well life to be prolonged — Enhanced Oil Recovery
— Uneconomical wells to be developed
— Deeper depths, harsher conditions
— Longer tie-backs
— Self contained well-heads — sub-sea processing
— Reduced costs
— Carbon capture and storage



Supply chain development
Globalisation

Cost reduction, year on year
Quality taken as read

Faster to market

Integrated solutions
Standardisation

R&D and Design capabilities
Improved reliability = less maintenance
Lighter and stronger

Less corrosion and erosion



Corrosion and Erosion
resistance

Working at greater depths —
higher pressures

Tighter specifications

Reliability — consequence of
failure

Maintenance issues
Monitoring
Environmentally friendly
Lightweighting

New metals e.g. Incoloy 945
Improved material properties
Improvements in processing
— Forging

— Heat treatment

— Joining technologies

Higher grade stainless steels —
Duplex, Superduplex

Nickel alloys, Titanium,
Tungsten Carbide,

Design input
Surface Engineering
— Superior coatings

Composites — GRP and
carbon fibre

Coated aluminium
Smart materials
Skills availability - Metallurgists



Supply chain development
— Annual cost reduction

— LTAs

— Open book

— Free issue

— Work packages

Increasing competition — China
and India

Product substitution
Lightweighting

Lower grade materials with
acceptable properties

Coatings on lower grades
Improved yields

Reduced-cost processing
— e.g. forgings vs. forged bar

Standardisation

Cladding lower cost substrates
Near net shape, less scrap
Titanium

Coated aluminium — lighter
and cheaper

Use of composites
Recyclable materials






Reduced
programme times

Increased pace

Inventory
reduction

Flexibility
Globalisation

Reliable
deliveries

Short lead times
—JIT

LTAS
Work packages

Stock availability
— and form

Standardisation
Stock location



e Global Market

o Better, Cheaper, Faster
« Accreditations

e Partnering

e Design and Innovation
o Skills



Access to
Markets

AEM Yorkshire

Technology Education
& Innovation & Training




Benefits of Networking and Collaboration

AEM Yorkshire Network

Sector Networks — Oil and Gas
— Market Access

— Membership

— Programme of Events

— Technical support

Innovation Network
Capacity Building

Education and Training
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Www.namtec.co.uk

www.ela.doe.gov
WWW.bp.com
www.ollmarketreport.org
www.specialmetalsforum.com
www.aemyorkshire.com
www.uktradeinvest.co.uk
alastair.lang@namtec.co.uk




