
 

First meltdown-proof nuclear reactor passes
loss of cooling test in China
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A team of engineers from Tsinghua University, working at China's high-
temperature reactor with a pebble-bed module (HTR-PM), claims that
the reactor has passed a critical cooling test. In their study, published in 
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https://linkinghub.elsevier.com/retrieve/pii/S2542435124002903


 

Joule, the group turned off external power to the reactor to test its
cooling abilities over two days.

One of the major drawbacks of using nuclear energy to generate
electricity is the fear of a meltdown, possibly exposing populations to
radiation. Scientists have been working to develop designs for nuclear
reactors that do not melt down if their coolant supply is interrupted. In
this new study, the team in China tested the HTR-PM design, in which
the fuel rods used in reactions are less dense than those currently used.

They employ more graphite and less uranium, and the uranium is
encased. The design results in slower reactions and the ability to sustain
higher temperatures for longer periods of time. It also disperses heat
over a larger area, which means cooling can be done passively, using
either convection, conduction or both. That means that no external
power source is needed for cooling.

The design would have prevented the meltdown that occurred at the
Fukushima Daiichi plant in Japan in 2011. In that accident, a tsunami
caused a power outage that made it impossible to pump the water used to
keep the reactors cool, which allowed them to overheat.

The new nuclear plant in China has been under construction and testing
since 2016—it has two reactors, each capable of generating 105 MW of
power. It began operations last year. The research team sought to prove
that the plant is incapable of melting down by revving both reactors up to
full power and then turning off all external power—this immediately
stopped water flowing to and from the turbines that are used to generate
power.

The researchers then monitored the plant in case of a meltdown, which
did not occur; instead, stable temperatures were reached within 36 hours.
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https://techxplore.com/tags/fuel+rods/
https://techxplore.com/tags/cooling/
https://techxplore.com/tags/external+power/
https://techxplore.com/tags/external+power/
https://techxplore.com/tags/power+outage/


 

  More information: Zuoyi Zhang et al, Loss-of-cooling tests to verify
inherent safety feature in the world's first HTR-PM nuclear power plant,
Joule (2024). DOI: 10.1016/j.joule.2024.06.014
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