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1 INTRODUCTION 

The A-CINCH consortium organized an NRC summer school for high school students during July 2022 
in Leeds, UK. The overall aim of the school was to introduce students to the basics of nuclear & 
radiochemistry and raise awareness of the range of careers available in this field. 

The school included an introduction to nuclear and radiochemistry, hands-on and online activities, 
a site visit and career presentations/discussions. 

Twenty four 16 & 17 year olds from across the UK attended. 
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2 SUMMER SCHOOL 

The summer school programme (Appendix 1) was put together in conjunction with A-CINCH project 
partners. It was comprised of an introductory talk on nuclear and radiochemistry, an ice-breaker 
activity on nuclear forensics, a mix of hands-on and online activities, a site visit, career 
presentations, a panel discussion and team presentations. 

Marketing of the school (see Appendix 2 for Flyer) commenced in January 2022 with a variety of 
channels being used including the project website, University of Leeds website, National STEM 
learning centre, STEM Community, RSC teacher mailing list, Linkedin, social media, and networks 
etc. After a slow start, places soon filled up and the school was eventually oversubscribed.  

A number of project partners / organisations contributed to the successful running of the school: 

ULEEDS, CEFAS, NNL (Project Partners) Academia and Industry 

NTU (End User Advisory Group) Academia 

Sellafield Ltd Industry 

AWE Industry 

Leeds Teaching Hospitals Medicinal Chemistry 

University of Birmingham Academia 

University of Bristol Academia 

 

The students were split into four teams (Becquerel, Curie, Meitner, Rutherford) which rotated 
around the following activities:   

• Geochronology 

• Salt irradiation 

• Radiopharmaceuticals 

• Separation of lanthanides 

• Tour of active lab 

• VR nuclear verse 

• Student assignments. 

For the student assignment activity each team was given a choice of two assignments (Appendix 3) 
to work on during the course of the school. On the final day each team presented their findings. The 
presentations were marked against set criteria (Appendix 4) and the team giving the best 
presentation were awarded prizes. 

Careers presentations were given by AWE, CEFAS, Leeds Teaching Hospitals, National Nuclear 
Laboratory, Sellafield Ltd and the University of Birmingham. 

For the panel discussion students were encouraged to submit questions in advance on Padlet. 

For the site visit we were fortunate enough to have an exclusive visit to Westinghouse/Springfields 
Fuels and the National Nuclear Laboratory facility at Preston.  

Evening activities included a course dinner and bowling. 

At the end of the school, we conducted an online feedback survey accessed via a QR code (see 
appendix 5 for survey questions and responses).  
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Overall, the feedback was good with students saying that they learnt a lot from the activities and 
presentations and particularly enjoyed the hands-on activities and the site visits.  
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3 CONCLUSIONS 

The A-CINCH summer school for high school students held at the University of Leeds was a great 
success with students enjoying the format of the school and learning about NRC. 

Clear demand for such schools.  
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APPENDICES 
Appendix 1 Programme 
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Appendix 2 Flyer 
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Appendix 3 Summer school assignments 
 

Team Curie  
Task 1 – Decommissioning  
From the 1950’s through to the present, Sellafield site has been the home to many nuclear facilities 
supporting the UK nuclear fuel cycle activities. Many of these facilities closed decades ago and have left 
the UK with some of the most challenging decommissioning issues in the world. The most prominent are 
the legacy ponds and silos used to originally store fuel from the Windscale Pile reactors.  
We would like you to prepare a 12 minute presentation before 3 minutes of questions on 
decommissioning at Sellafield site, paying special attention to the technological and environmental 
challenges. You may wish to consider the following:  
• What are main challenges faced by Sellafield as it attempts to decommission its legacy facilities?  
• What type and how much waste might be generated by decommissioning, as compared to “normal” 
operations?  
• How are universities helping Industry to develop techniques or technologies that will bring about or 
quicken decommissioning?  
 

Task 2 – Nuclear waste  
In 1956, the UK commissioned Calder Hall, the first nuclear power station to generate electricity at an 
industrial scale. We have therefore been generating nuclear waste for 62 years and will generate more 
from the new build reactor fleet.  
We would like you to prepare a 12 minute presentation before 3 minutes of questions on the types of 
nuclear waste, the risks associated with it and the strategy for dealing with it. You may wish to consider 
the following:  
• What goes in and what comes out of a pressurised water reactor? Which part of used or ‘spent’ fuel is 
considered to be waste and is any of it still useful? Would reprocessing make a significant difference to 
the amount of waste from spent fuel?  
• Waste does not just come from spent nuclear fuel. From mining uranium and processing it into fuel to 
decommissioning the plant, each stage of the fuel cycle generates waste. Identify some examples of 
waste generated at different stages of the fuel cycle.  
• Under the UK classification, what are the different categories of waste and roughly how much of each 
type do we have in the UK?  
• What strategies do we have for dealing with each category of waste? How do we process our waste 
before we store it? What facilities does the UK need to build to process and store this waste and are 
there any existing examples of these facilities outside the UK? Other than economic factors, what other 
issues might make it difficult to build these facilities?  
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Team Rutherford  
Task 1 – Small Modular Reactors  
The UK is about to build its first Gen III+ reactor at Hinkley Point C. This site will contain 2 large French 
designed pressurised water reactors (PWRs) and many more new build reactors are expected over the 
next 20 years. However, there is always pressure on nuclear to become more economic and safe, to use 
fuel more efficiently and reduce the burden of waste on future generations. Hence, certain parts of the 
international nuclear community is proposing a break with large reactor units like HPC and a move to 
smaller, more modular units that have lower capital costs.  
We would like you to prepare a 12 minute presentation before 3 minutes of questions on small modular 
reactors. You may wish to consider the following:  
• What is a small modular reactor and how does it differ from a conventional design like HPC?  
• Which type of SMRs are being developed and by whom?  
• How would SMRs fit into a nuclear electricity generating strategy in the UK?  
 

Task 2 – UK nuclear  
Recently, in an effort to reduce its carbon output and bridge the upcoming energy gap, the UK has 
committed to continue to produce nuclear energy through a significant programme of new build 
reactors. There are, however, several challenges facing such a commitment, including securing the 
necessary investment to finance new reactors and ensuring that they provide energy at an economically 
competitive rate.  
We would like you to research the UK’s nuclear strategy for the future and how they plan to tackle the 
difficulties involved. Present your findings in a 12 minute presentation before 3 minutes of questions. 
You may wish to consider the following:  
• What percentage of the UK energy supply is currently made up by nuclear energy? How might this 
change over the next 30 years?  
• How many new build nuclear reactors are planned over the next 30 years? Where will they be located? 
Other than economic factors, what obstacles might make it difficult to build new reactors in the UK?  
• Which reactor designs are being favoured for the new reactors and to which generation of reactors do 
they belong? Who has designed these reactors? The new build reactors will be financed using a ‘strike 
price’ system, how does this work and what strike price has been agreed for the first reactor? Does the 
nuclear industry offer energy at a competitive cost compared to fossil fuels and renewables?  
• In the long term, is there enough uranium to ensure nuclear energy has a sustainable future? Are there 
any alternatives to uranium as fuel and are these being considered in the UK? What did the UK 
government have to say about Generation IV reactors and small modular reactors in its Energy Act of 
2013?  
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Team Becquerel  
Task 1 – Health & Nuclear Medicine  
A variety of radionuclides (also called radiopharmaceuticals) are used in small quantities in medical 
procedures, for both diagnosis and treatment. This has improved the non-invasive scanning capabilities 
for organs and tissues that are difficult to image with other techniques, therefore offering unique 
information and assisting in the early diagnosis of disease. It has also advanced the ability to provide 
treatment for blood disorders and localised cancer therapy.  
We would like you to prepare a 12 minute presentation before 3 minutes of questions on nuclear 
medicine, considering applications in scanning, tracing, and treatment. You may wish to consider the 
following:  
• What radionuclides are commonly used in applications of nuclear medicine? Why are these particular 
radionuclides used? How are they produced and prepared for use?  
• How do the different methods of scanning/tracing using radiopharmaceuticals work? Why can this be 
more effective or useful than other techniques?  
• What are the limitations of current nuclear medicine capabilities?  
• Are there any new techniques being developed in the UK to produce new radioisotopes?  
 

Task 2 – Space batteries  
Since 1960’s radioactive power systems (RPSs) have been used in space travel programmes as main 
power sources, especially for zones where solar power is not available. Plutonium 238, a human-made 
isotope, has been the main radioactive source used for space missions. However, Pu-238 belongs to the 
United States and Russia, which limits the space mission plans for other countries.  
We would like you prepare a 12 minute presentation, to be followed by 3 minutes of audience 
questions on how space batteries work and what plans the UK has to support long-distance space travel 
programmes. You may wish to consider the following:  
• How is Pu-238 (and other relevant radioisotopes) produced for space-related applications?  
• What characteristics allow these radioactive isotopes to power space travel missions?  
• What are the radiological safety considerations taken to choose these isotopes?  
• What radioisotopes are being investigated to power long-term, long-distance expeditions?  
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Team Meitner  
Task 1 – Fusion vs Fission  
Nuclear fission is used worldwide to provide clean electricity. However, with an increasing global energy 
demand and an urgent need for carbon neutral energy sources, there is huge pressure for nuclear to 
provide greater amounts of energy. Various new projects and technologies are being pioneered to 
improve nuclear fission plants, but some people believe nuclear fusion is the key to our energy future.  
We would like you prepare a 12 minute presentation, to be followed by 3 minutes of audience 
questions on nuclear fusion versus nuclear fission. You may wish to consider the following:  
• What is nuclear fusion? What is nuclear fission? How do the two differ and how can they each be used 
to generate energy?  
• What feedstocks are required for each process? What are the by-products of each process?  
• What are the advantages and disadvantages of each process?  
• What is the current status of nuclear fusion technology?  
• What is the status of current and future nuclear fission power plants around the world? What new 
technologies are being developed for nuclear fission plants?  
• If you had to advice the UK government on fission vs fusion, what would you recommend they invest 
in?  
 

Task 2 Nuclear Forensics  
The aim of nuclear forensics is to stop the unauthorised use of nuclear and radioactive materials and 
improve nuclear security practices. As of 31 December 2019, the IAEA recorded 3686 confirmed 
incidents of trafficking since 1993, including, 189 incidents in 2019.  
We would like you prepare a 12 minute presentation, to be followed by 3 minutes of audience 
questions on nuclear forensics. You may wish to consider the following:  
• What is nuclear forensics?  
• Why is it important?  
• What analysis methods are used for identifying and tracking nuclear or radioactive material?  
• Give examples of what information radiochemistry can provide on a nuclear material  
• Can you find at least one example of when nuclear forensics has helped to identify an unknown source  
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Appendix 4 Team presentation evaluation criteria 
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Appendix 5 Feedback 

Key 

 

45.5%

18.2%

36.4%

1.1. Introduction to NRC

55.6%

22.2%

11.1% 11.1%

1.2. Icebreaker – Nuclear forensics game
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38.1%

23.8%

4.8%

33.3%

1.3. The NuclearVerse (Virtual Reality town)

 

61.9%

38.1%

1.4. Separation of lanthanides
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61.9%

23.8%

14.3%

1.5. NNL PC based activity

 

42.9%

23.8%

23.8%

9.5%

1.6. Active lab tour
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42.9%

19%

14.3%

23.8%

1.7. Working on assignments

57.1%

9.5%

33.3%

1.8. Geo chronology
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61.9%

19%

19%

1.9. Radio pharmaceuticals

28.6%

28.6%

4.8%

38.1%

1.17. Panel discussion
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52.4%

19%

9.5%

19%

1.10. Presentations (overall)

28.6%

28.6%

4.8%

38.1%

1.17. Panel discussion
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38.1%

14.3%

4.8%

42.9%

1.18. Site visit - Oxide fuel complex (Westinghouse)

28.6%

4.8%

66.7%

1.19. Site visit - NNL labs
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