
BUCEPHALUS
CONSULTING 

Taking You To New Territories

Nuclear in  a Nutshell

Dr Neil Alexander 



Other Uses of Radiation, Radioactivity, and Products of 
the Nuclear Industry 



Medical Applications 

Diagnosis 

Internal Radiation Treatments  

External Beam  Radiation Treatments  

Sterilizing Medical Instruments



Irony

People worry that the nuclear industry will cause 
them to have cancer, but it wonõt. What it will do is 
detect it early and possibly treat it. 

More people are saved from cancer every minute by 
the nuclear industry than have been harmed by it 
over its entire history of existence. 

(Unverified statement by Neil Alexander)
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Different Types of Radiation



Different Types of  Ionizing Radiation
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Man Made and Background Radiation 



Man Made and Background Radiation 



Misconceptions

There is no òsafeó level of Radiation

10

Do you sleep in a 
lead Coffin?

Do you eat Brazil nuts from 
Brazil? 

You consider the levels of 
radiation you live in to be safe

From a radiological point of 
view, you think it is safe to eat 
Low Level Radioactive Waste



Shielding Containment 

Hazard and Mitigation



DiHydrogen Monoxide



Hazard:  Something that has the potential to cause harm.

Danger:  Something that has the potential to do harm     

               and has a credible mechanism by which that 

               harm could occur.

Risk:       A complex conflation of the likelihood something 

                might cause harm and the magnitude of the 

                harm it might cause.

Fear:      An unpleasant, often strong, emotion caused by    

               anticipation or awareness of danger (may be 

               real or imagined).



14

Used Fuel

Hazard:

Danger:

Risk:

Fear:
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Things to watch out for 

ÅSo What?

ÅMisleading information ς especially the use of big numbers to 
create fear (easily disproved using common sense)

ÅMisuse of information ς e.g. CNSC not saying no to projects and 
Home Insurance

ÅSuggestions that information is missing or being withheld when it 
ƛǎƴΩǘ ǘƛƳŜ ŦƻǊ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ŀƴȅǿŀȅ όƴƻǘŀōƭŜ ƛƴ 
the run up to a new nuclear project)

ÅScaremongering using inappropriate imagery

As an example of a master class in unscrupulous  misinformation, misdirection and 
trickery try to find a presentation by Gordon Edwards and then read my fact check on 
the CNS websiteé.. https://www.cns-snc.ca/core -business/fact -checking -gordon -edwards/



Scaring people with big meaningless numbers
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Fear by Inappropriate Imagery



Comparing Apples with Oranges

Nuclear apple:

Wind and 
Solar Oranges: 

Å Nearly always available
Å Under our control 
Å Available at times of peak load

Å Available about a quarter of 
the time

Å¦ƴŘŜǊ ǘƘŜ ǿŜŀǘƘŜǊΩǎ ŎƻƴǘǊƻƭ
Å Never available at times of 

peak load.  



When everything has failed the attack on 
the person

òI make no 
apologies for 
aggressively 

harassing the 
individuals and 

institutions 
supporting the 
nuclear projectó.

Pat McNamara, How we kicked 
nuclear out of Alberta
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Why Nuclear Power in Canada?



Emissions and Safety ?



Nuclear Power around the World  

Å   The first commercial nuclear power

     stations started operation in the 1950s.

Å   Nuclear energy now provides about 9% of 

    the world's electricity from about 440

   power reactors.

Å   Nuclear provides about one-quarter of the 

     worldôs low-carbon electricity.

Å    Nuclear is the world's second largest 

      source of low-carbon power.

Å    Over 50 countries utilize nuclear energy 

      in about 220 research reactors. 



Nuclear Power in Canada 

Key facts

Å   Canada is the second largest producer and exporter of 

    uranium in the world, with 15% of global production in  

    2022.

Å   Nuclear power generation, which is a source of energy 

    that does not emit greenhouse gases, accounted for 

    approximately 14% of Canada's electricity in 2021.

Å   Canada has developed a unique nuclear reactor 

    technology, CANDU; there are 18 CANDU reactors in 

    Ontario, 1 in New Brunswick and 11 in operation outside of Canada.

Å    Under Canada's nuclear non-proliferation policy, Canadian uranium can be used 

     for peaceful purposes only.

Å    In 2022, 80% of Canada's uranium production was exported for use in nuclear 

     power generation throughout the world.
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The Nuclear Fuel Cycle



The Fuel 



What does a large-scale nuclear Station look like? 


