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Vision to become a world leading centre for education & research on 
nuclear technology

Activities cover full nuclear lifecycle with research portfolio of ~£50m

To act independently & authoritatively on advising government & 
industry on nuclear related issues
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Nuclear is not the Answer!

A balanced and diversified mix of fossil,
renewables & nuclear is the answer!
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Nuclear is alive and well around the World 

• Provides 16% of world’s electricity
• 440 nuclear reactors operating worldwide
• More than 11,000 reactor-years of operating experience
• 6 new plants connected in 2004
• 27 new plants under construction
• In Europe:

–Finland are constructing a 1600 MWe PWR (EPR) 
–France to build EPR demonstrator at Flamanville & maintain 

nuclear contribution
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Projected rundown of UK nuclear energy
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Attributes of Nuclear: Avoids more CO 2
than Kyoto 

CO2 avoided by nuclear power in
the OECD:

1200 million tonnes/year *

Kyoto CO2 reduction target for
OECD countries:

700 million tonnes/year *

* Nuclear Energy and the Kyoto Protocol, Nuclear Energy Agency, 2002
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Safety Record
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Volumes of Waste Produced 
from 1GWe-year of Electricity
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Significant Improvements in Output
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New Plant Construction Experience Korea
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Advanced Light Water Generation 3 Systems

Westinghouse AP1000

1150MWe  - simpler design with
passive systems relying on natural 
processes to further improve safety

Has received certification in the US

Areva EPR

1600MWe  - improved French/German
design with improve safety margin and
operational envelope.

Currently being constructed in Finland
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AP1000 Plant Simplifications

* Safety Grade Compared to a conventional, 2-loop 600 MWe plant

50% Fewer 
Valves

35% Fewer 
Pumps

80% Less 
Pipe*

80% Fewer 
Heating, 

Ventilating & 
Cooling Units

45% Less 
Seismic 
Building 
Volume

70% Less 
Cable
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17%

2%

25%

13%
2%

41%

Capital 

Decommissioning

Operations and
Maintenance

Fuel

Spent Fuel Management

Financing

Modern nuclear costs are understood
and can be competitive

Typical costs are in range £20-30/MWh
All costs are accounted for …..
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Nuclear economics are very sensitive
to investor risk
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Next Generation Technology: High Temperature 
Gas-Cooled Reactors

• Small (~400 MWt) modular reactor
– Helium cooled
– Graphite moderated
– Direct cycle gas turbine 
– High outlet temperature: 900°C
– Very high degree of inherent safety

• Prototype demonstration in South Africa by 2012/3

• High outlet temperature implies efficient hydrogen 
generation through thermochemical cycles
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A Timeline for Replacement 
Nuclear Build
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Size of the Challenge
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Thank You!

pjah@mags.ph.man.ac.uk


