
Nuclear Co-Generation
M.J.D. Rushton

1https://nubu.nu/



What is Co-Generation?

“The simultaneous production of 

electricity and heat, both of which 

are used”
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Making use of 

the 66% heat 

which is 

currently 

wasted.

Using nuclear 

to decarbonise 

more than just 

electricity.



How energy is consumed in the UK
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Source: BEIS - Energy Flow Chart 2019 



Industrial Processes
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AGR (548°C) 

Dounreay PBR (540°C)

HTGR:
HTTR, Japan (950°C)

Westinghouse Pb 

(650°C)



Heat Extraction
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The Case for 
District Heating

        

         

           

           

          

    

            
    

    

  

   

   
  
 
 

 
 

   
 

  

  
 

 

• Over 70% of domestic energy 
consumption used for heat.

• Decoupling heat and electricity 
consumption reduces strain on 
supply during extreme weather.

• Heat is easy to store.

• Well understood and already used at 
scale:

• Iceland 92%

• Latvia 65%

• Denmark 63%

• Estonia 62%

• Lithuania 57%

• However no significant tradition of 
district heating in UK.

• Export potential for SMR...
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Source: BEIS - Energy Flow Chart 2019 



Hydrogen and Synfuels

Applications:

• 85% of UK households are 

connected to the gas network.

• Hydrogen and hydrogen blends 

could be used in home heating.

• Hydrogen can be burned or used in 

fuel cells.

• Hydrogen is a feedstock in 

production of synthetic 

hydrocarbons, ammonia etc.

Production:

• Electricity: Low temperature 

electrolysis.

• Electricity + Process Heat: Steam 

electrolysis. 

• A 600MW (thermal) high temperature 

reactor could produce H2 at rate of 2.5 

kg/s

• Or reduce carbon burden of existing 

steam methane reforming.

• High temperature: 

Thermochemical.
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Sizewell C

Shekhar Sumit 

Programme Manager, Financing and 
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Sizewell C Energy Hub

CONFIDENTIAL & COMMERCIALLY SENSITIVE

Sizewell C has the potential to produce:

• Green hydrogen – Using heat to make electrolysis more 
efficient

• Direct Air Capture, making SZC carbon negative

• Clean fuels for shipping and aviation

• Clean heat to industrial process and for district heating

• Cooling data centres

• Working with freeports to provide clean heat and 
power

As part of an Energy Hub, SZC can make an even greater contribution to the UK’s net zero 
ambition, helping to decarbonise industry, transport and heating 

Nuclear 
Plant

Source: Mott MacDonald

• Sizewell C will provide 7% of the UK’s current demand for 
electricity with 24/7 low carbon electricity for 60 years. 

• The station will be built to be ‘energy centre ready’: able to 
use part of the 60% of additional low carbon heat created 
but not used to make electricity. 



Introduction to Cogeneration at SZC

Simplified EPR steam cycle

• The primary energy produced by the SZC Nuclear Power Plant is Heat (c.9 GWth

across 2 units)

• c.60% of energy is lost in the conversion of heat energy to electric energy. Thus, 

utilisation of heat energy directly is more efficient

• Sizewell C could extract up to 400MWth (200MWth from each unit) with a minor low 

risk modification to the plant (please see indicative extraction below)

• Cost of Cogeneration: Opportunity cost of foregone electricity production

Sizewell C Cogeneration

10 CONFIDENTIAL & COMMERCIALLY SENSITIVE

Tapping 
point

Temperature Pressure Suitable 
for DAC

Suitable for 
district 
heating

Suitable for 
Hydrogen

C 276.6C 11.47bar
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• Short Term: smaller-scale electrolyser potentially powered by 
Sizewell B to green the Sizewell C construction.

• Long Term: Sizewell C can make hydrogen production up to 10% 
more efficient using heat and technology available today.

• Sizewell C is ideally located close to the Bacton terminal 
(potential major hydrogen processing point), ports such as 
Felixstowe (potential consumers), and with opportunities to 
work with Offshore Wind.

• Sizewell B and C  support the Freeport East Hydrogen Hub 
concept for Felixstowe and Harwich, working with Hutchison 
Ports. 

Hydrogen at Sizewell C

At Sizewell C, there is an opportunity to demonstrate the feasibility and impact of hydrogen 
linked with a nuclear power station
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Direct Air Capture (DAC) at Sizewell C

DAC can be powered by heat from the nuclear power plant to make Sizewell C net-negative

Source: Science Magazine (Rendering of a DAC Plant)

• SZC has partnered with the University of Nottingham 
to develop an innovative DAC technology 

• Nuclear can achieve net negative life-cycle carbon 
emissions by powering DAC.

• Heat from a nuclear plant can increase the efficiency 
of the DAC process, with significant savings estimated.

• The carbon captured by DAC can be combined with 
hydrogen produced by electrolysis to make net zero 
hydrocarbons, which can be processed into jet fuel. 

Source: Mahdi Fasihi, Olga Efimova, Christian Breyer, “Techno-economic assessment of CO2 direct air capture plants”



13

Scale of cogeneration use at SZC

400MWth of heat energy extracted from the SZC Power Plant would be enough to:

• capture c. 1.5 million tonnes of CO2 – for comparison, this is almost the same as all the UK 
emissions from railway transport; 

or

• produce c.320,000 tonnes of Hydrogen per year – for comparison, this is almost half of the 
UK’s total hydrogen production today. 

Future UK EPR projects could provide higher outputs of heat


