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Agenda

o Sustainability

* Drivers for Change
 Tees Valley Background
 Tees Valley Activities

e Tees 2010

e Summary

« Discussion
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The Principles of Sustainability CPI the furure nsprec

Create a balance between:

 Economic factors
— Creating wealth to do things and continue to do them

 Environmental and Natural Resource Factors
— The impact on the resources we have available

e Societal Factors
— That we have healthy, happy full lives

The Three Factors are Equally Important
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 The Motive for Change
— The Security of Energy Supply
— Climate Change
— Economic Opportunity

 The Result will be Achieved via New Approaches to:
— Energy Reduction
— Energy Consumption
— Energy Distribution
— Energy Generation
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The N.E. has Excellent Credentials (@
for New Sustainable Energy Systems CPI ..the future inspired

Hydrogen generation (75,000 te/year)
Underground storage (nearly 1,000 te)

One of the largest Process Industry conglomerates
in Europe

Hydrogen dist_ribution pipelines (30 km)

——
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* A close-knit, industrially experienced community
 An advanced asset base and associated technical capability.
o Co-location of community, industry and agriculture

* A coherent and supportive Regional Strategy

— Relevant Innovation Centres
— Assistance with early stage finance

and especially

« A dedication to a demand driven, action centred approach :

‘Making it Happen’
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It,s nOt easy ----- Cpi ...the future inspired

« Establishing the motive for market development

— Conventional energy is (for the moment) very cheap! (Scale; huge sunk
costs; established distribution and service organisations)

A Lack of Consensus and Convergence in National Ene  rgy
Policy and Planning

— The need for 5-10 year programme to learn about the practicalities of the
competing technologies

» The Understandable Differences in Stakeholder Prior ities

— The Regions

— The Universities

— New energy device suppliers

— The Energy Companies

— Planning and Regulatory Authorities
— The End Users

— The Community
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..but the Region has a Leading Position Iin .‘@
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Done by:

« Remembering the long-term goals, but not being paralysed by them
* Focusing on practical opportunities

 Formulating sound proposals with the appropriate stakeholders

* Reaching agreements with participants in line with the benefits
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There are Many Active Agencies CPI _the futore nspirec

Examples are:
— Centre for Process Innovation
— One North East
— Tees valley Climate Change Partnership
— Local Councils
— Local MPs
— Tees Valley Regeneration
— Renew Tees Valley
— English Partnerships
— NaREC

— Commercial companies operating locally: e.g. Air Products, BOC,
Sembcorps, Hiltech Developments, PD Ports

WORKING AS PARTNERS CAN CHANGE THINGS
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The FCAF / RTV Partnership: An Example CPI .the future inspired

Fuel Cell Renew Tees
Application Valley
Facility Promotion of Low
Practical Fuel Cell \ / Carbon Fuels

Applications PROJECTS

\

* Progressive, targeted performance improvements
« Understanding Systems Integration and Servicing issues
* Bringing Ideas and Partners Together
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Fuel Cell Progress to Date

Projects Installed

*Transporter Bridge Sign (Operating)

*Road sign (Operating with further orders)
*Crematorium lighting and power system (Operating)
*South Gare Lighthouse (Being commissioned)

Major Project Development

*Development of Middlehaven ESCo (Proceeding)
eUltra light rail and vehicle programme

*Over 20 projects in negotiation

Inward Investment
*15 Companies working in the fuel cell market
*More than 10 other projects in progress

Resources

*Development facility in use and first laboratory being
commissioned

*Team of 10 in place
I
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Fuel Cells and the Tees Valley:
Plans in progress
|

* Integrated supply chain from fuel to product with s ervice for small units

 1kW and 50kW Range

— CHP for domestic and light industrial
— Surface transport development activities including buses, trams, road vehicles and
forklifts

* Fuelling and infrastructure projects in progress
— Hydrogen, Biogas, Gasification and National Industrial Symbiosis
e Large energy systems that include fuel cells with a capacity of over
200kwW

— Energy Services Companies
— Community Schemes
— Industrial Collaboration

* Developing the Supply Chain
— Development and Experience laboratories at Wilton

— Inward investment and Supply Chain development
— Education and Training
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The Next Objective is to Create...
|

A ‘Hydrogen and Fuel Cells Community’
Based on integrated low carbon, sustainable energy projects
that
Combine industrial, residential and transport appli cations
to
Exploit the inherent strengths of the Tees Valleya  nd the NE Region

To do this the region is putting partners together to:

 Facilitate links between research, development and commercial interests to create
value through application development.

» Create a range of supply partnerships appropriate to end users to increase adoption.
 Build supply chain networks that develop the UK industry base.
« Utilise a range of funding sources.
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The Tees Valley Has a Lot Already

o ——
« Economic
— UK Major chemical location
— Ekofisk Pipeline and oil terminal
— CATS Pipeline and gas treatment plants
— Gas oll refinery
— Europe’s largest bio diesel plant
— Engineering skill base
— Wind farms
— ‘Hydrogen’ economy for chemicals production
— Nuclear, Gas, Coal, Waste to Energy and Biomass power stations
— Extensive chemical infrastructure with very large CHP

e Social
— Supportive Regional Development Agency
— Centre for Process Innovation
— Renew Tees valley
— Tees Valley Regeneration
— Tees Valley Climate Change Partnership
— Regional Universities with relevant areas of specialisation
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Extend by building on existing skills in low
carbon energy:

* Regeneration projects using Low carbon buildings programme
 Coal Gasification and Carbon capture project

 CHP ‘private wire’ Energy Service Companies systems in both
municipal and industrial settings

» Accelerated use of fuel cells of all sizes in (especially) stationary
applications

* Increased use of renewables: wind, hydro, solar, wave and tide.

 Grow the hydrogen infrastructure. Numerous options to increase
production

* Development of options for dealing with the intermittency of
renewables

— Use of the salt cavities to store Hydrogen?
— Use of reversible fuel cells?

* Provide low carbon fuels with fuelling infrastructure for transportation,
including marine

 Extended use of Bio Fuels including increased capacity and range
* Develop more products and supply chains
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Develop the Integrated Approach
|

* Realise what has been achieved and the extent of existing plans

e Bring the relevant agencies and companies together to develop plans
 Don't be prescriptive

* Increase awareness and education to increase speed of adoption

 Use all channels to continue to make a lower carbon energy approach
achieveable
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The Centre for Process Innovation

The UK’s Centre for Process Innovation
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Thank You
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