Modular and micro nuclear reactors
by Thomas Prentice  (Skye Climate Action newsletter July 2021)
Nuclear power is the source of many controversies. Many people oppose its use due to accidents such as the Chernobyl and Fukushima disasters. These tragic events caused many repercussions in the years that followed. One of the largest effects of these tragedies was that many countries began phasing out or scaling back the use of nuclear power. However, the rapid phase-out of nuclear power was quite detrimental overall in many countries.

For example, after these incidents Germany moved too close many of its nuclear plants, a consequence of this was instead of using nuclear power for electricity, Germany moved to coal power. This was because nuclear provides a steady base-load power to keep the  electricity grid stable, so when this was removed the most viable alternative for the baseload power were coal power plants. In the years following the nuclear plant closures, Germany's carbon emissions increased by 5% while there were thousands of more deaths due to air pollution caused by burning coal in these new power plants. Nuclear may have had a chequered past, but many think we should move past the old way of doing nuclear power, with many now suggesting that nuclear power is vital to us tackling climate change and reaching net-zero carbon emissions.

 

Traditional nuclear power plants produce a large amount of low-carbon electricity. However they are large, expensive, take a lot of materials to build and produce radioactive waste that must be properly managed and contained. Once they are built they produce low carbon power consistently for many years, helping to stabilize the electricity grid by providing baseload power, allowing other baseload power plants such as coal and rarely gas plants to be closed. Due to the low carbon emissions of nuclear power, many people are trying to find ways of maximising the benefits while mitigating the issues to help reduce carbon emissions of electricity and also reduce emissions in industrial sectors. This is where modular nuclear reactors come in. 

As the name suggests modular nuclear reactors are smaller than regular power plants being designed to be scalable to the application they are being used for. They're also cheaper, easier, and quicker to produce. They produce less power than regular power plants with current designs producing around 45% of the power of small nuclear power plants.   Many designs also claim to be much safer in regards to nuclear meltdowns and passive safety features while also making waste management easier, as all the fuel and waste is contained within the transportable reactor, sometimes for the whole lifetime of the reactor.

Rolls-Royce, backed by the UK government, along with many other groups and companies have been working on bringing these modular nuclear reactors to life. So far they have designed modules that could power a million homes and last for sixty years. Some modular reactors could be small enough to transport by lorry to where they are needed, providing a way to decarbonise industrial sites through electricity and heat generation; they could also be deployed in areas affected by natural disasters to provide easily scalable backup power for communities.

It's clear that nuclear power has its problems but these new developments in modular technology could help to power a low carbon future if they manage to avoid the issues and setbacks faced by traditional nuclear power plants. If you wish to learn more about modular and micro nuclear reactors there are fantastic videos covering the topic here and here. A future article will look at covering issues of nuclear waste and production of armaments in regards to nuclear power plants, both standard and modular.

