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The UK Energy Research CentreThe UK Energy Research Centre

 The centrepiece of the Research  The centrepiece of the Research 

Councils’ Energy Programme

 A world class centre for 

interdisciplinary whole systems 

energy research (70+ researchers at 

18 Universities)

 A bridge between the UK energy 

research community and the wider a o u y a d d

world of business, policy and 

international energy research international energy research 

www.ukerc.ac.uk
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Energy systems and whole 
systems...

The UK energy system......

“the set of technologies, physical infrastructure, 
institutions, policies and practices located in and 
associated with the UK which enable energy services associated with the UK which enable energy services 
to be delivered to UK consumers”.

also...

 the UK energy system’s interconnections with the ... the UK energy system s interconnections with the 
global energy system, the natural environment and 
wider society.



EU Energy EU Energy 



http://ec europa eu/energy/publications/doc/statistics/ext greenhouse gas emissionshttp://ec.europa.eu/energy/publications/doc/statistics/ext_greenhouse_gas_emissions_
by_sector.pdf



http://ec.europa.eu/energy/publications/doc/statistics/part_2_energy_pocket_book_2010.pdf



UK energy policyUK energy policy

 Low carbon

 34% 2020

 80% 2050

 Secure

ff d bl Affordable

 Promote competitive p

markets



UK Renewable Energy StrategyUK Renewable Energy Strategy



Meeting the UK 2050 targetMeeting the UK 2050 target
 New conventional wisdom:

 Improve energy efficiency

 Decarbonise electricity by 

2030

 Move heating and transport 

to electric

Source: Committee on Climate Change



Key technologiesKey technologies

N lNuclear

Carbon capture 
and storage

Efficiency

Biofuels

Electric 
vehicles

Renewables

Heat pumps
Solar power



Carbon capture and storage Carbon capture and storage 

Peterhead Peterhead 
power station, 
Scotland

Source: BP



Nuclear Power



Nuclear waste managementNuclear waste management

Image from NEI website



Renewables



Concentrating Solar Power



Residential heating to 2050

Source: UKERC 2050



BiofuelsBiofuels

Image Chris Madden website



Electric car policies 

2.5

3.0
•Models expected to come to market 
in next few years.
• Scope for substantial battery cost 
reduction

1 5

2.0

hi
cl
es
 (
m
ill
io
ns
)

Total Electric Vehicles (EVs) and 
Plug‐in Hybrids (PHEVs) in the UK 
car fleet

reduction.
• Government has committed price 
support of £2,000-5,000 per car 
totalling £230 million; CCC analysis 
suggests up to £800 million may be
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suggests up to £800 million may be 
required.
•Government support for 
development of charging 
infrastructure is required
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infrastructure is required. 
• Pilot projects targeting 240,000 cars 
in 2015, on way to 1.7 million in 
2020.
• Limited impacts on power networks 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2• Limited impacts on power networks 
to 2020.



Future and emerging opportunities

Microgeneration
Artificial Photosynthesis

Blue Energy

Algal Bioenergy
Energy Storage

L C b H t

Small‐scale Nuclear Fission

Desert Solar

Low‐Carbon Heat
Thorium Reactors

Space Solar Developments in Nuclear Fusion

Smart Appliances
S t G id ?

pp
Smart Grid



Questions for the meetingQuestions for the meeting

 To what extent will groundwater 

issues present a barrier to the 

low carbon transition?

 Is deep geothermal energy an Is deep geothermal energy an 

opportunity for the UK?

E i  t h l i    Emerging technologies may 

require exotic materials – is 

anyone researching the effects 

on groundwater of mining 

operations?
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