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Research Reactors under threat – Fragility of supply of medical 
radioisotopes Research Interests

• Production of neutrons;
• Radioisotopes/radionuclides 

production: types α, β, γ emitters, 
reactor conditions, targets for 
different isotopes;

• Post chemical processing of 
targets, extraction, concentration, 
purification, characterisation, 
dosimetry, approvals;

• Neutron bombardment of 
structural materials, behaviours 
and damage in extreme 
environments (temp, pressure);

• Silicon doping;
• Neutron beam experiments;
• Ligands and drug molecules for 

targeting and transporting;
• radionuclides to tissues of interest,
• Gamma emitters for diagnostics, 

Alpha emitters for treatments.



The Proposed Solution: ARTHUR - Welsh Context
• To build an Open Pool Light-Water Reactor based on the ANSTO OPAL facility in 

Australia; i.e. well understood and characterised technology;
• At the Trawsfynydd site – majority of supporting infrastructure already in place 

which will reduce time scales and build costs, including supportive community;
• For a cost around £400 million – once built the reactor would cover all operational 

expenditures and run at a small profit; payback is 13-15 years on gov’t interest 
rates (2% - 4%). Not viable to the private sector at commercial interest rates.

• Engage in the North Wales Medical School development.
• This is promoted as a health intervention rather than energy related.



Thermal Hydraulics and reactor systems
Areas of research interest
• V&V Verification and Validation of modelling techniques which investigate the performance of different reactor 

designs, configurations and coolants - PWR, BWR, SMR, AMR, AGR, supercritical conditions, fast reactors; Single 
(PWR) single-phase and two-phase (BWR), also fault conditions analysis (loss of coolant pressure in PWR).

• Coolants research: water, helium and other gases, molten salt, liquid metal (lead), cooling media fluid properties and 
liquid flow experiments, gas cooling (supercritical fluid).

• Containment materials thermal and physical properties (vessels, pipes, cladding) in a high temperature, high 
pressure and high radiation environments.

• Corrosion of materials – build up of ‘crud’ in pipes, ducts, channels, valves, sensors, etc. Perforation of containment 
materials.

• Control and safety critical systems, especially under start-up and shut-down transients and fault conditions. 
Computer modelling and virtual systems development would be required demanding high levels of computer 
modelling and systems R&D.

• Accident tolerant fuels – principally the design, shape and composition of fuels (very high temperature, high thermal 
conductivity, high strength, high corrosion resistance ceramic fuels); materials and thermal performance of the 
cladding which surrounds the fuel. The cladding material is critical because this is the principle interface through 
which heat is transferred from the fuel to the cooling medium (water or other fluid). The thermal characteristics of the 
fuel materials are critical for high temperature reactors and their performance under cycling and fault conditions. 
Mechanical strength, integrity, corrosion resistance, radiation resistance, design and shape of the container are 
critical for safe and reliable operation of existing and new fuel types, all of which will require continuous R&D.

• Sensors and instrumentation. There is a need for new techniques, sensors, devices and instruments for measuring 
a whole host of parameters – temperature, pressure, neutron fluxes, heat fluxes, fluid densities, fluid flow, bubble 
formation, size, shape and nucleation, vibration, cooling fluid contamination, the list goes on and many of these will 
be required to work in high radiation, high temp, high pressure environments, all of which will require R&D effort.

• Structural integrity, automated and remote inspection, NDT and NDE and condition monitoring techniques. Many of 
these exist already but need to be transferred into the nuclear system operations environment, while other 
technologies will need to be developed.


