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My Talk

• Why are we here?
• Basic reactor description and Uses

• What we do?
• What we could do?

• Decommissioning
• What Neutron Users’ Club can do ?



Where Are We? 



Some Facts about 
Research Reactors

• Research Reactors (neutron generation) – smaller 
than power reactors (heat production & 
electricity)-many are on university campuses.

• Simpler than power reactors and 
• operate at lower temperatures. 

• Less fuel-less fission products build up

• Like power reactors, the core needs cooling -
moderator required to slow down the neutrons to 
enhance fission. 

• There are about 280 such reactors operating, in 
56 countries. 



Inside CONSORT

IrradiationTube
Control Absorber
Fuel Assembly
Water

Negative temperature coefficients are 
desirable from the safety point of view, 
because they help to avoid reactor 
excursions.



Reactor Cross Section I



Reactor Cross Section II



Reactor Cross Section III



What We Do / 
What More We Could Do?

Education research and training -nuclear engineering & power plant operator 
(Live training / Licensee specialists )-radiation protection & dosimetry study

Neutron activation analysis/prompt gamma NAA - Environmental 
analysis/NAA trace element analysis with low z elemetal analysis with PGNAA



Fission chambers testing & calibration- For neutron induced 
reactions - Low flux of neutrons is used

Nuclear medicine and Pharmaceutical development production of 
radioisotopes (153Sm) used to diagnose and treat disease –
99Mo as 99mTc generator-131I- BNCT

Positron source - 64Cu(13h) as a positron source for PET imaging
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Material structure studies and testing - effect of 
irradiation on metals-electronic component-fusion 
material-high temp reactor material- radiation hardness



Nuclear data Thermal & resonance integral cross-
section- emission probability and half life data

Transmutation effects and Radioactive QDs-�
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QDs are nano crystaline structure with radioisotopes as markers 
for (in vivo) imaging to provide a visual guide during surgery. 
The development of magnetic or radioactive QD probes could 
solve this problem.

Sonofusion Research- Deutrons fuse by forcing 
tiny bubbles in deurated acetone to implode when 
blasted with sound waves. Neutrons used to initiate 
tiny cavities



The Role of Nuclear Reactor in Nuclear 
Medicine (Radionuclide Production)

Cyclotron-produced (produces neutron-deficient radioisotopes)–
bombardment with charged particles (protons,deuterons or alpha)

Thermal Neutron Reactor-produced (produces 
neutron-rich radioisotopes) – neutron activation.

Generator-produced secondary decay products 
from a longer lived parent radionuclide



Are reactors needed 

for medicine?
Diagnostic Radiopharmaceuticals (obtain the required 
information before its decay- dose insignificant. 99mTc (6h) widely used in 
medicine-18F(2h) for PET imaging

Therapeutic Radiopharmaceuticals (destroys/weaken cancer cells) 
153Sm(47h)-relieving the pain in bone cancers-effective for prostate 
& breast cancer. 166Ho(26h) diagnosis & treatment of liver tumours, 
125I(60d) brachytherapy (prostate and brain cancer).

why cyclotrons cannot do the job?
Reactors & Cyclotrons complement each other- 99mTc (6h) - Must be 
produced/distributed on a daily basis (network of  cyclotrons across the 
country). Weekly production of 99Mo (66 h) generators by reactor can meet 
the 99mTc needs of  hospitals.

Reliance on cyclotrons for our use of Radioisotopes  would have a
negative impact on the practice of nuclear Medicine .



Why Has Imperial Been Reviewing 
Options for CONSORT?

• Costs £400K / annum to Imperial
– Operating costs~ £600K / annum 

– Income levels coming up but £200K / annum

• Why Is the Income Low?
– Customers used to a cheap resource
– Regulatory response costs
– No UK facilities funding
– Unfair playing field outside UK



Why is it the Reactor Future 
OPTIONS Project?

0-3yrs to increase business with the help of Supporters Club and 
business is reviewed each year-Normal operation.

3-5yrs If business does develop…as above  
If business does not develop-No operation-Post Operative Clean 
Out.

5-8 yrs Fuel removed-Managing the decommissioning projects….

8/9 yrs Managing de-licensing

Decision Jan 2005 to provide exit strategy by 2008

The college running this project to review the 
business cases for variety of options: immediate 
closure or refuelling and  Life  extension- in 
parallel develop pre-decommission Plans.



Are we serious?

• Management Board decision:

– NPV not the issue now

– Not core to the university
– Close unless major financial changes

– Unless UK strategic needs lead to Imperial 
College being released from responsibility



Decommissioning 
Planning Project

1. develop & define College strategy for arrangements for 
decommissioning and waste management of the Reactor

2. make all necessary plans & preparations for the 
decommissioning in order to ensure that decommissioning is 
eventually achieved as efficiently & cost-effectively AP

3. identify & report to the Management Board as early as 
possible the refined costs & timescales of preparatory work & 
costs of decommissioning itself

4. While this preparatory work is in progress, support Reactor 
Centre team in sustaining &, if possible, improving finances 
by advising on cost cutting & income generation measures, 
including formation of Supporters’ Club

5. To keep under review the strategic decision to shutdown the 
Reactor in February 2008.



Project Website

www.imperial.ac.uk/reactordecommissioning
email : reactor.decommissioning@imperial.ac.uk

Contractor Open Days

• 17 companies were represented at the Contractor Open Day;
~ half of them were interested in the project management

• Potential project managers’ open day at the Reactor 18 May

• Potential Defuelling contractors’ open day at the Reactor 31 May
postponed lack of interest.

• Potential Prime contractors’ open day at the Reactor 10 June

• Assessment of legal services contractor continues



What Can Neutron Users’s Club Do?
“Join the supporters Club ”

• Contract work
• Provide facilities funding
• Broadcast the issues
• Lobby
• Assess what future research reactor needs 

the UK has
• Stop the closure
• No action is not an option if you want to keep 

the facilities



How many people access nuclear 
data centres and retrieve 

information?



Feedback

• Reactor.centre@imperial.ac.uk
• http://www.imperial-consultants.co.uk/reactor.html


