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The UK Energy Research Centre

= The centrepiece of the Research

Councils’ Energy Programme

= A world class centre for R
interdisciplinary whole systems | ERC
ENERGY 2050

energy research (70+ researchers at

18 Universities)

= A bridge between the UK energy
research community and the wider

world of business, policy and

international energy research U KE RC

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
to be delivered to UK consumers”.

also...

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

wider society. U K E RC
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Greenhouse Gas Emissions (GHG)* by Sector: EU-25
(Shares of Total Emissions: )

Agriculture,  Other ***
Forestry, 4 6%
Fisheries *****
10.6%
Commercial /
Institutional
3.3%

Energy Industries
31.7%

Residential
8.7%

Transport ** Industry ****
20.0% 21 1%

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



Electricity Production Capacity - EU27
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http://ec.europa.eu/energy/publications/doc/statistics/part_2_energy_pocket _book 2010.pdf
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UK energy policy

Low carbon

= 349 2020
= 80% 2050

Secure

Affordable

Promote competitive

markets

Energy Act 2008

2008 ¢, 32

UKERC
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Illustrative mix of technologies in lead scenario, 2020 (TWh)

Co-firing in coal plant Small-scale electricity (non-RO)
Cther renewables
Bioenergy

Wave and tidal

Renewable transport

Transport

10% of transport
21% of renewable energy

Offshore wind

Electricity (Domestic) microgeneration
30% of
electricity .
49% of Air source heat pumps
renewable (Non domestic)
energy Ground source heat pumps
(Non domestic)
Onshore wind Biogas heat Heat
Biomass district heating | 12% of heat
Hydro (Non domestic) 30% of renewable
3iomass boilers (Non domestic) energy

Source: DECC analysis based on Redpoint/Trilemma (2009), Element/Poyry (2009) and Nera (2009) and DfT
internal analysis
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= New conventional wisdom:

International aviation

& shipping* = Improve energy efficiency

UK non-CO, GHGs
Other CO,

Industry (heat &
industrial processes) 108

= Decarbonise electricity by
2030

= Move heating and transport

Residential & to electric

Commercial heat

Domestic transport
159 Mt CO_.e

Electricity Generation

* bunker fuels basis

2050 objective
Source: Committee on Climate Change



CARBON FREE
ELECTRICITY

\

Nuclear

Carbon capture
and storage

Electric
vehicles

Biofuels

Image courtesy of ClimateMaster

Heat pumps

Solar power
Renewables
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Image from NEI website



MNatienal Wind Power




trat

e

Conce




Residential heating to 2050

Pl

1,800

1,600

1,400

1,200

1,000

800

600

400

200

2000

2020 REF

2020 Ls
REF

2020 LC
2020 Ls
LC
2050 REF
2050 LS
REF

2050 LC

2050 LS

LC

@Solar

ODistrict heating / micro-

CHP

B Solid/wood fuel

mOil

ECoal

® Heat pumps

m Electricity

B Gas (instant)

OGas (condensing)

B Gas

Source: UKERC 2050
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Electric car policies

*Models expected to come to market
in next few years.

» Scope for substantial battery cost
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
required.

*Government support for
development of charging
infrastructure is required.

* Pilot projects targeting 240,000 cars
in 2015, on way to 1.7 million in
2020.

* Limited impacts on power networks
to 2020.

Committee on

Number of vehicles (millions)

3.0

25

2.0

15

1.0

0.5

0.0

—=Total Electric Vehicles (EVs) and

Plug-in Hybrids (PHEVSs) in the UK

car fleet

—=New EVs and PHEVs bought

2007

2008
2009

Independent advice to Government on building a low-carbon economy
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& Supply

/ Microgeneration \
Artificial Photosynthesis

Blue Energy

Algal Bioenergy

Energy Storage Small-scale Nuclear Fission

Low-Carbon Heat
Thorium Reactors
Desert Solar

Space Solar Developments in Nuclear Fusion

Smart Appliances

Smart Grid 9]

€ _ 4




N M

Ng

If‘\ 2" aVaVea

‘YR Y -4 7~ 4=
LIIT [11ICCTL

Actinne f
Questions i

e
|

O

= To what extent will groundwater
Issues present a barrier to the

low carbon transition?

= |s deep geothermal energy an

opportunity for the UK?

= Emerging technologies may

require exotic materials — is

anyone researching the effects

on groundwater of mining

operations? U K E RC
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