
The world’s first commercial nuclear power station, Calder Hall, was opened by Queen 

Elizabeth II in 1956. Calder Hall stands on the Sellafield site in Cumbria. Its reactors are 

currently being decommissioned, following their shutdown in 2003.The first generation of 

nuclear reactors, including Magnox reactors, were dual purpose; they generated electrical 

power and produced plutonioum-239 for use in nuclear weapons.  

There are currently 15 operating reactors in the UK with a total capacity of 9GW, meeting 

21% of UK demand. By 2035, all these reactors will have come to the end of their life, with 

8 due to be closed by 2024. New reactors are planned, and some even under construction. 

The government has set a target of 16GW of new nuclear capacity by 2030. 
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Nuclear Power:

Quick Facts

Based solely on CO2 emissions, nuclear power could certainly help contribute to the net 

zero target. One nuclear fuel pellet (around 1.5cm tall) contains the same electricity 

generation potential as 1 tonne of coal or 17,000 ft3 of natural gas. A rector core can 

contain some 18 million fuel pellets which will be used for several years. Based on average 

conditions, burning 1 tonne of coal produces 2.8 tonnes of CO2 and 1 tonne of natural gas 

produces around 2.5 tonnes of CO2. Nuclear generation does not produce carbon dioxide. 

Does nuclear power have a place in the race to net zero?

Nuclear power could help the UK achieve 
net zero by providing a consistent baseload 
around intermittent renewables

UK nuclear operators are not currently 
obligated to reprocess waste, it can simply 
be stored

The UK’s only reprocessing facility will no 
longer operate from 2020

A helping hand to net zero or could we be creating another 
environmental crisis?

Figure 1: Energy potential of various power generation fuels

Could lack of reprocessing result in another 
environmental crisis beyond climate 
change?
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The levelised cost of electricity (LCOE) for new nuclear capacity is 

around £93/MWh. For comparison, the LCOE for new offshore wind 

capacity is thought to sit between £40-60 MWh. Whilst being more 

expensive, nuclear generation has constancy on its side. Traditionally, 

the UK electricity system is based around large central generators, 

that run at a constant output for both technical and commercial 

reasons. Therefore, nuclear power could have a place in providing a 

consistent baseload. Looking ahead, the requirement for consistent 

baseload could disappear with the evolution of the smart grid and 

battery storage. 

Whilst nuclear generation does not produce any CO2 emissions, it 

is important to consider the potential environmental impact of the 

waste that is produced. Around 97% of spent fuel rods can be reused 

if waste is reprocessed. UK nuclear operators are not obligated to 

reprocess their waste and can simply store it. Considering some 

nuclear generation by-products have radioactive half-lives of over 

150,000 years, incorrect management or decommissioning of this 

stored waste could be catastrophic for the environment. 

In the UK, the Office for Nuclear Regulation (ONR) is responsible for 

the regulation of nuclear safety and security. Regulation is a key part 

of maximising safety within the global nuclear industry. The ONRs 

scope reaches from providing licensing to enforcement activities. 

Large nuclear accidents, such as Chernobyl (1986), Three Mile Island 

(1979) and Fukushima (2011), remain at the forefront of global 

discussion on nuclear safety.     

Following the Fukushima disaster, the Japanese nuclear regulator, 

required all nuclear generators to fit additional back-up safety 

systems that work simultaneously across multiple reactors during 

unforeseen events. However, could another unforeseen event but 

waiting just around the corner? As a result of the Fukushima 

disaster, Germany has committed to decommissioning all its nuclear 

capacity by 2025.

Safety & Regulation

Figure 2: Levelised Cost Estimates for Generation Projects 

Commencing 2020 (£/MWh)

Sellafield’s nuclear life started when the Ministry of Supply acquired 

the site to produce plutonium for nuclear weapons. The site has 

always remained multi-functional but in more recent years, activities 

have concentrated on reprocessing spent fuel, waste storage and 

decommissioning. Sellafield is one of only 6 reprocessing sites 

globally.

Sellafield Facility

By the end of 2020, it is expected that no further reprocessing will 

take place on the Sellafield site. This means the UKs nuclear waste 

will either be stored or exported if reprocessing is required. The site 

is transitioning to become solely focussed on decommissioning 

and hazard reduction, including the clean-up of two infamous 

60-year-old storage ponds. 

Figure 3: The Sellafield site in Cumbria

Nuclear power will make up a portion of the UKs generation mix for 

the foreseeable future. There are currently 8 planned or proposed 

nuclear reactors in the UK. China is a major investor in the UK 

nuclear sector. This presents the potential for added political risk, 

with China playing such an integral role in critical UK infrastructure. 

The Hinckley Point C nuclear power station is currently under 

construction, with its two reactors expected to be grid connected by 

2025. The stations life-expectancy is 60 years. 

The way we generate nuclear power could be set to change. With 

companies, such as Rolls-Royce, investing in development of small 

modular reactors, we could see the end of large conventional plants. 

Several SMRs can work simultaneously to produce the same 

capacity as 1 larger reactor. The commercial development of such 

reactors would reduce cost, increase efficiency, and enhance safety. 

The future of nuclear power in the UK



If you have any questions, please do 
not hesitate to contact your account 
manager, or call us on 01253 209000.
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With nuclear generation making up almost a quarter of our 

generation mix, the market is reactive to events effecting nuclear 

capacity, such as outages or safety shutdowns.  As the UK works 

towards net zero, nuclear power could be a key tool to maintain a 

consistent and reliable electricity supply and reduce market volatility 

from growing intermittent renewable output. 

It is also important to consider the impact global nuclear events can 

have on UK energy prices.  The disaster at Fukushima saw Japans 

gas demand soar in a matter of weeks as the country’s nuclear 

power stations were closed.  Japans increasing demand for LNG 

saw less cargos arriving into the UK, pushing UK prices higher. The 

impact of Germany’s decision, to close all its nuclear fleet, remains 

to be seen. Whilst initially the country’s coal fired plant could fill the 

gap, the German government recently committed to shutting this by 

2038. If renewable generation fails to step up, could we see German 

gas demand soaring in the years ahead?
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