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DEI at British 
Science Festival 

Energy Dragons’ Den
During the British Science Festival, PhD 
students from Durham University’s Centre 
for Doctoral Training in Energy (CDT) group 
ran an interactive energy-based activity for 
GCSE level students. The session aimed 
to increase the students’ awareness of 
the growing energy gap within the UK, 
highlighting the challenges faced by today’s 
government and society.

The task was introduced by setting a scene 
of impending doom; the UK is importing more 
fuel from foreign sources than ever before in 
order to cover the gap caused by the decrease 
in UK indigenous resources. To reduce this 
gap, the students were split into groups and 
given £300m to invest in energy resources. 
They become the Energy Dragons. Each 
group visited five energy stalls run by CDT 
students, each vying for their investment. 
Nuclear energy, wind energy, geothermal 
energy, carbon capture and storage (CCS) and 
biofuels formed the five resources available 
for investment. The groups’ aim was to invest 
their money such that the annual energy 
consumption of Newcastle (6,000 GWh) 

could be covered, whilst trying to keep CO2 
emissions as low as possible.

Each stall had the task of demonstrating 
how the technology worked, some of which 
involved some hands-on involvement from the 
students. CCS was a particular favourite as it 
used chocolate and milk to (very effectively) 
demonstrate the properties required for a good 
carbon storage unit. The Energy Dragons were 
encouraged to question the stallholders about 
the pros and cons of each energy resource in 
order to determine if they wanted to invest in it. 
The ultimate goal of the CDT students was to 
sell the technology to the Energy Dragons.

After viewing each energy stall, Energy 
Dragons discussed how they’d like to invest 
their money. They were encouraged to think 
not only about making the numbers work to 
solve Newcastle’s energy problem, but to also 
understand the short and long-term investment 
of their money. If the lights were turned off 
tomorrow, could wind energy provide enough 
energy to switch them all back on? What about 
in 50 years’ time? Are there space issues 
associated with biofuels? What about CO2 
emissions and waste? What about indigenous 
versus imported energy? All these questions 

were put to the Energy Dragons to think about.

Nuclear energy proved a popular choice of 
investment on day one, with both Whitburn 
Academy and Focus School groups investing 
61% of their money into this technology. 
Geothermal energy took a further 22% of 
investment, with CCS (11%) and biofuels (6%) 
taking the final share. Interestingly neither 
school groups invested any money into wind 
energy. Schools who attended on day two 
produced a very different energy mix, with 
nuclear energy becoming much less popular 
and wind energy gaining some favour. In total 
over the two days, nuclear energy gained 
38% investment, with geothermal (22%), CCS 
(20%), biofuels (13%) and wind (7%) making up 
the remaining investments. 

The final results showed the Energy Dragons 
had understood the need to spread their 
investment widely across all resources, thus 
achieving the goal of the CDT group. This 
key concept had been communicated to the 
Energy Dragons with only a small amount 
of chocolate to keep their attention for the 
duration of the session: an excellent result for 
Durham CDT!    

Making Waves: 
Energy and Society
Dr Daniel M. Knight, Department of 
Anthropology, Durham University 
daniel.knight@durham.ac.uk

Professor Catherine Alexander, Dr Sandra 
Bell and Dr Daniel Knight of the Department 
of Anthropology at Durham University were 
joined by Dr Jamie Cross (Anthropology, 
University of Edinburgh) to deliver a panel 
entitled ‘Making Waves: Energy and Society’ 
at the British Science Festival. Hosted by 
Newcastle University, the public session 
addressed cultural issues surrounding energy 
poverty, policy communication and renewable 
energy generation and was linked to the launch 
of the new MSc in Energy and Society offered 
at Durham.

Catherine Alexander provided an introduction 
to the anthropology of energy, presenting 
how social and cultural perspectives can 
help disentangle complex questions of 
energy politics. She discussed blackouts 

in Kazakhstan – where she has conducted 
ethnographic fieldwork – to highlight problems 
with energy consumption, ownership and 
maintenance. Blackouts occurred in three 
separate situations: after the collapse of the 
Soviet Union when the workforce left and the 
grid fell into disrepair, when people obtained 
more disposable income and invested in 
household appliances, thus overpowering 
the grid, and when locals could no longer pay 
utility bills as a result of energy privatisation. 

Sandra Bell gave a presentation on the 
ongoing Customer-Led Network Revolution 
project to reinstate everyday consumers into 
the politics of power generation and usage. 
She explored how working with engineers on 
new kinds of distributive networks that are 
more responsive to different kinds of energy 
allow consumers to play a more active role 
in determining when, where and how much 
energy they use. 

Daniel Knight discussed the case of 
photovoltaics and economic sustainability in 
Greece. The project Solar Energy Transition 
in Greece found renewable energy export is 

deemed by the government to be a potential 
way to decrease soaring national debt and 
repay deficit. However, on a local level the 
solar programme is caught up in complex 
issues of history and land ownership that 
exasperate notions of neo colonialism. Jamie 
Cross gave a talk on solar energy in the ‘Global 
South’ and how new portable technologies 
are making a difference to rural Indian 
communities. However, the introduction of new 
energy technology is not always smooth, with 
problems surrounding product maintenance 
and the prioritisation of power.

The presentations were very well received and 
the speakers participated in a question and 
answer session with the audience. The event 
was considered a resounding success by all 
involved.

To find out more about the projects presented 
please visit www.durham.ac.uk/dei/projects
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The potential for 
geothermal energy 
in Britain 

DEI’s Dr Charlotte Adams launched 
the BritGeothermal partnership at the British 
Science Festival. The new collaboration 
between Durham, Glasgow and Newcastle 
universities and the British Geological 
Survey, is being supported by funds from 
the DEI.

Dr Adams said that the current context of 
increasing energy prices is driving interest in 
deep geothermal energy. Geothermal energy has 
the potential to provide a low-carbon, predictable, 
secure energy supply for the UK.

She stressed that you do not need to have 
volcanic activity to produce geothermal energy. 
The British Geological Survey mapped the 
UK’s geothermal resource during the 1980s, 
concluding that the UK is sitting on a potential 
geothermal reserve of 100 gigawatts of thermal 
energy, which could meet the UK’s entire 
heat demand. However there are still many 
social, technical and economic challenges 
when exploiting deep geothermal energy. 
The BritGeothermal partnership is working to 
research, understand and promote the use of this 
resource while addressing these challenges.

Geothermal boreholes access heat which can 
be used directly for heating or can be used for 
electricity generation. Dr Adams also highlighted 
that the Brent oilfield in the North Sea is now 
producing more hot water than oil and the 
potential to use the heated water produced 
during oil extraction to power oil fields and avoid 
the need for diesel is also being explored by 
the partnership. Once geothermal wells have 
been drilled and the amount of heat generated 
is identified, the well provides a predictable and 
continuous source of energy. The UK currently 
has one successful geothermal borehole at 
Southampton that supplies local industrial and 
domestic users with 1.8 megawatts of thermal 
energy and has been operating for the past  
25 years. 

BritGeothermal has already begun investigating 
issues such as how to optimise electricity 
generation from low temperature geothermal 
sources, and will research economic aspects of 
deep geothermal energy including how a heat 
market could work and how people may, in the 
future, pay for the heat they use rather than gas 
or oil. This research will then provide a basis for 
promoting the potential of this exciting energy 
source to policymakers in the UK. 

For further information on the BritGeothermal 
partnership and its activities please visit 
www.britgeothermal.co.uk  
or contact Dr Charlotte Adams on 
c.a.adams@durham.ac.uk

Carbon capture and storage to be monitored 
by cosmic rays
Jon Gluyas, Professor of Geoenergy Carbon Capture Storage, spoke at the British 
Science Festival about Durham’s lead in interesting developments in measuring deep-sea 
CO2. Effectively using dying stars on the other side of the universe to help us deal with 
climate change on Earth.

Efficient and reliable ways of gathering CO2 from power plants fired by fossil fuel and storing it 
indefinitely instead of releasing it into the atmosphere could be a key tool in the fight against global 
warming. However the current cost of monitoring CCS repositories is a major hurdle to adopting 
the method. 

CO2 is captured from power stations and other industrial plants, compressed into liquid form, and 
injected deep beneath the earth back down into the very rocks that maybe once yielded that fuel. 
Likely storage sites for CO2 will be depleted gas and oil fields one to two km down, with many 
candidates in the old oil and gas fields of the North Sea. 

Monitoring CO2 once it is buried is crucial to ensure that it stays within the storage site and 
to chart any changes over time, ensuring that the carbon capture is permanent. However the 
methods we have for monitoring at the moment, using geophysical seismic imaging techniques, 
are expensive and provide just a snapshot. It costs around £1m for each one. Durham is working 
on a much more cost-effective and reliable monitoring method which will mean that carbon 
capture and storage becomes a more viable option in the future. 

Prof Gluyas is working with Dr Lee Thompson at Sheffield University and colleagues at Bath 
University and Nasa to develop new “passive” methods for cheap monitoring of deep carbon 
repositories.

The group is using fibre-optic cables in a resin casing that can identify the muons produced 
by cosmic rays which constantly bombard the Earth’s atmosphere. When stars collapse, they 
emit cosmic rays that shoot across the universe. If they then bump into any atoms of oxygen or 
nitrogen in the upper atmosphere, the resulting collision produces a muon. The shower of muons 
in our atmosphere is constant, with one muon every minute passing through an area the size of a 
thumbnail. 

These detection rods can be placed deep underground and deep underwater to detect CO2 
storage sites. Depending on where the muons hit the rods the changing density of water above 
can be mapped, and therefore the location and movement of the CO2 can be identified.

Over the next three years the group will be using the Boulby Mine, which stretches under the 
North Sea, to test the sensitivity and robustness of the detectors at these depths and refine the 
equipment. If the technology is successfully developed it could lead to multi-billion pound savings 
for the carbon storage industry, more accurate data collection, as well as helping to reduce global 
warming. The muon detection technology could also be potentially deployed in other types of 
mines to identify tunnels, capacity and overburden.


