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This is about reinforcing our place, now and in the future as the energy city. The
northeast of Scotland, with its oil and gas expertise is well placed to seize opportunities to
further enhance the region's economic competitiveness by being at the forefront of a
hydrogen economy. We have an opportunity to further develop and diversify the
region’s energy industry, maximise the capacity and value of renewable energy and
give greater energy security.

The Council is also helping advance the take-up of hydrogen technologies. The
Aberdeen Hydrogen Bus Project is a £20 million partnership with a number of key
industry and public sector players to demonstrate the EU's largest integrated hydrogen
transport project. Utilising Scotland's abundance of wind energy, the project will both allow
the greater development of renewable energy (by easing grid constraints) and the fuelling
of Europe's largest fleet of hydrogen fuel cell buses, in the city of Aberdeen.

As Europe’s energy capital, Aberdeen is becoming a major centre for renewable energy.
Since 2003, this has been spearheaded by the Aberdeen Renewable Energy Group (AREG),
which has been instrumental in developing the European Offshore Wind Deployment
Centre in Aberdeen, and the annual All Energy conference and exhibition. The creation of a
hydrogen economy can significantly accelerate the development of the renewable
energy sector. This is supported by Energetica, a 25 year programme of projects, with an
aspiration to create an exemplar, low carbon, sustainable development corridor; a global
showcase for energy technology and cutting edge development.

HydrogenBusProject

Aberdeen City Council is taking a strategic lead in facilitating the arrival of a hydrogen
economy through:
• Leading the North Sea Region HyTrEc (Hydrogen Transport Economy) project
• Co-ordinating the development of a strategy, on behalf of the Scottish Cities
Alliance, to enable Scotland’s seven cities to develop new infrastructure and
learning to support hydrogen technologies, and
• Leading the development of a strategy for realising Aberdeen City Region’s
hydrogen economy.

“Aberdeen is already Europe’s offshore energy capital and this exciting new project can
help position it as a leading city for low carbon technology and green transport. With
a strong group of project partners, this initiative will boost Scotland’s profile as a
key hydrogen technology hub and a world-leading investment location for
pioneering low carbon energy and transport systems.”
Alex Salmond, First Minister, 18 August 2012

POLICY CONTEXT
Advancing the adoption of hydrogen technologies is supported throughout Government
policy. At EU, UK and Scottish Government levels, there are ambitious policies to reduce
greenhouse gas emissions, increase the proportion of energy coming from low carbon
sources and increase security of energy supply. The Scottish Government’s target is to
produce the equivalent of 100 per cent of Scotland’s gross annual electricity demand from
renewables by 2020. With its ability to store energy, hydrogen can play a key role in
addressing some of the challenges in achieving this, such as grid balancing - matching
supply and demand in the transmission network and managing the intermittency factor of
renewable energy sources such as wind. Hydrogen will play a key role in helping Scotland
to realise its full renewable energy potential.

WHAT WILL ABERDEEN CITY
REGION LOOK LIKE IN 2020?
• Aberdeen City Region is known across the world as an energy
knowledge and know-how centre.
• Hydrogen is publicly accepted as a clean, locally produced,
renewable fuel and is in use in transport, heat and power
applications.
• The region’s renewable energy capacity is being maximised with
enough renewable hydrogen being produced to supply the region and
a surplus being distributed further afield.
• The region’s workforce is applying their transferable oil and gas skills
in the hydrogen economy, which is also attracting new faces to this
fast-growing industry from the local area and beyond.
• Aberdeen no longer has three Air Quality Management Areas;
hydrogen’s zero emissions applications, along with associated
measures have helped reduce pollution levels and enabled
compliance with national air quality objectives.
• The region has reduced emissions by 42% in line with the Climate
Change Act.

“The Council will…lead by

Key themes to the strategic framework of
Aberdeen City Region’s Hydrogen Economy

Infrastructure and
Applications

Policy and
Regulation

Hydrogen Economy in
Aberdeen City Region

Finance and
Economics

Communication and
Education

example; work in partnership
with others to… promote the
use of renewable and alternative
energy technology
and opportunities.”
Aberdeen City Council’s
Energy Strategy, 2000
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WHY HYDROGEN?
Hydrogen is the world's simplest, lightest and most abundant element. Very little of it is
in a freely available form on Earth however, where most hydrogen is in the form of
compounds like water and hydrocarbons such as fossil fuels.
Scotland and the north east has a long history of producing and using hydrogen in the energy industry.
It is mainly produced industrially through steam reforming of natural gas and used for processing crude
oil into refined fuels such as petrol and diesel, as well as in producing fertilizer, treating metals, welding
and processing foods.
Hydrogen is also produced from electrolysis of water. This involves running an electrical current through
water in an electrolyser to split the water (H2O) into hydrogen (H2) and oxygen (O2). By using electricity from
renewable sources in this process, the hydrogen can be produced with zero carbon emissions.
The hydrogen acts as an energy storage medium, being compressed and stored until it is needed for a wide
range of uses, including being converted back to electricty through a fuel cell in vehicles, generators or in
principle, anything that requires electrical energy to operate.
When the electricity that is generated from intermittent renewables such as wind is used to
produce hydrogen, then it can have the effect of ‘top-slicing’ the energy that cannot be fed
into the electricity grid and storing it for use as required. Thereby helping to balance
supply and demand for renewable electricity and ensuring renewable energy plays a
bigger part in a low carbon future.
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CASE STUDIES
Fuel Cell Buses
CHIC, the Clean Hydrogen In European Cities Project involves integrating 26 FCH buses in
daily public transport operations and bus routes in five cities across Europe - in
Switzerland, Italy, UK and Norway. The CHIC project is supported by the European Union
Joint Undertaking for Fuel Cells and Hydrogen (FCH JU) with funding of €26 million, and
has 25 partners from across Europe, which includes industrial partners for vehicle supply
and refuelling infrastructure. The project is based on a staged introduction and build-up of
FCH bus fleets, along with the supporting hydrogen refuelling stations and infrastructure
necessary to facilitate the smooth integration of the FCH buses in Europe’s public transport
system. The project also links with similar projects in Berlin, Cologne, Hamburg and
Whistler (Canada).

Energy Storage
E.ON is developing a pilot plant in Falkenhagen in the north east of Germany to convert
power from wind energy into hydrogen which can then be stored in the country’s gas grid.
The company is investing over €5 million on the pilot plant and further research into this
innovative technology. Using power from renewable energy sources, the plant will produce
about 360 m³ of hydrogen per hour from 2013 onwards through electrolysis. The hydrogen
will be fed into the Ontras gas pipeline system and be used like normal natural gas. This
makes the gas grid a storage system for power from weather-dependent renewable energy
and means that a high share of today’s entire renewable power output in Germany could be
stored in the German gas grid.

Hydrogen, Heat and Power from Biogas
Air Products is pumping hydrogen into fuel cell vehicles that is generated from the
municipal wastewater treatment plant at the Orange County Sanitation District (OCSD) in
Fountain Valley, California. In addition to generating hydrogen, the project also creates
electricity and heat from this renewable source. This technology is a world first and opens
significant opportunities for other biogas feedstock streams.
Methane gas is created while the wastewater at the OCSD facility sits in holding tanks.
This methane begins a clean-up process where the gas stream enters a purification system
and then feeds into a fuel cell, where it is reformed to hydrogen. In the fuel cell, clean
electricity is produced for use at the OCSD facility, and the heat created could also be
directed to several site uses. Excess hydrogen not converted to electricity leaves the unit
and is further purified to make it vehicle grade for fuel cell automobile fuelling. The facility
produces enough hydrogen for 25 to 50 fuel cell vehicle fills per day and generates 250
kilowatts of electricity daily.

Berlin Airport
An integrated hydrogen refuelling plant is being constructed at the new Berlin Brandenburg
International Airport and will open late in 2013 as the world’s first CO²-neutral filling
station. Not only will the hydrogen be 100% produced in conjunction with a nearby
bespoke wind farm, but the entire energy requirements for the filling station (electricity
and heat) will be generated from renewable energy. Sufficient power will be generated by
the wind farm to offset the indirect CO² emissions of conventional fuels also sold at the
filling station. Hydrogen will be available for cars and buses (350 and 700 bar) at the filling
station, an airside connection will supply vehicles used on the airfield, and a connection to
the underground railway station will provide hydrogen for use by the onboard systems used
on DB trains. The project is an initiative designed by ENERTRAG and TOTAL together with
Berlin Airports.
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Aberdeen City Region is a world-class energy hub leading a
low carbon economy and at the forefront of hydrogen technology in Europe.
To achieve this vision for 2020
Aberdeen City Region will:
Develop hydrogen refuelling infrastructure.
Expand production and distribution of renewable hydrogen.
Seek partnerships that can lead to greater purchasing volumes of hydrogen vehicles,
thereby bringing down costs.
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Explore the roll-out of other tried and tested or innovative hydrogen uses, such as
Combined Heat and Power, stationary power and injection to the gas grid.
Encourage the development of the hydrogen economy’s supply chain, seeking
opportunities for the region’s existing energy expertise to diversify and benefit from this
growing industry.
Understand the necessary skills located in the region already, as well as any gaps or
skills shortages.
Support the take-up of hydrogen technologies by the public, businesses and government
agencies through communication of high profile demonstration projects, education and
research.
Contribute to and collaborate on policy development at all levels of government,
including identifying finance mechanisms.
Work with the EU and other partners to become a centre of excellence for hydrogen and
fuel cell technologies.

New Holland
presents the first
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Aberdeen City Council, working with public, private and
academic partners, will continue to develop a strategy for the
city region’s hydrogen economy, starting with developing
detailed action plans.
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