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How do we achieve Net Zero?

• Reduce Demand

• Improve efficiency

• Low-carbon solutions

• Electrification

• H2

• CCUS

• Low-carbon energy

• Land-use and GGR
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Daily total energy demand

Beast from the east: Total gas 

demand nearly 5 TWh over 

one day

Covid-19 drop in 

liquid fuels and 

electrical demand
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We need to double electricity generation to meet Net Zero. It 
needs to be decarbonized, and able to turn on and off quickly.

Current UK energy consumption:
Renewables are intermittent. Today, we manage 
these fluctuations with gas:

• The cheapest way to ensure we can meet electricity 
demand in future is to also build a small amount of 
reliable low carbon power.

• “Gigawatt build” nuclear plants provide baseload 
contribution (brown above), but do not manage 
fluctuations well, and cannot be the solution to manage 
intermittency.

• Gas (blue above) currently manages intermittent 
fluctuations in electricity demand.
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BESS - Builds on both the Prime 
Minister’s 
Ten Point plan for a Green Industrial 
Revolution and the Net Zero Strategy.
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What are the options for future nuclear 
generation?
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GW production

Continues to provide the “stable baseload” electricity requirement  

+

+

Manages intermittency + some co-generation

Significant co-generation



SMRs and AMRs – what are they?

OFFICIAL-SENSITIVE 9

Small Modular Reactors (SMRs): Advanced Modular Reactors (AMRs):

Already being built and there is high 
confidence they can produce 
electricity at competitive prices.

Have been built, but further demonstrators are required to 
show they can produce electricity at competitive prices.



One advantage of new nuclear is the potential 
for co-generation to contribute to Net Zero
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65% of energy generated by nuclear is lost as “waste 
heat”.

That wasted energy can be utilised: to heat buildings, to 
support industrial processes, and to create low-carbon 
fuels, including hydrogen and ammonia.

Current nuclear generation is not designed to utilise waste heat.  While current nuclear generation could be used 
to create low-carbon fuels, this would be inefficient and expensive.

The next generations of nuclear power – Small Modular Reactors (“Generation III”) and Advanced Modular 
Reactors (“Generation IV”) – have been designed in part with co-generation in mind.

To meet Net Zero, we require a range of solutions to decarbonising hard-to-reach sectors, including surface 
transport, aviation and industrial processes.



SMR: The road to AMRs and future production
Why build SMRs?

• Cheaper per unit of energy than GW 
builds

• Better generation flexibility to meet 
fluctuating demand than GW builds –
important as we increase % renewables 
in the Grid (Load-following)

• More suited to co-generation (e.g. 
Hydrogen) than GW

• “Production line” benefits – cost per 
build, increased engineering expertise

• UK production (potential for export 
industry)

• Accrues expertise and confidence in UK 
supply chains ahead of future choices 
(e.g. AMR scale-up; fusion)

• Exercising UK supply chain so it is fit for 
AMR build
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Why build AMRs?

• Further extend benefits of SMRs.

• Help with with intermittency

• UK supply chain (building on SMR)

• Much higher temperature output and therefore:

• High potential for co-generation of synthetic 
fuels.

• More efficient co-generation of hydrogen.

• Link to eventual fusion energy and international 
partnerships
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2050 – “A view”

• In 2050 most of our electricity will come from 
renewables.

• These are by their nature intermittent. 

• The cheapest way to ensure we can meet 
demand is to also build a small amount of 
reliable low carbon power.

• Nuclear offers a trade-off between capacity 
(small) and generation (significant). 
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