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Energy Flows in Canada showing the huge 
contribution Canada makes to the avoidance of 
greenhouse gas production.  
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Do we have a problem? 

Yes we do ! 
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Energy by source history and projected. 
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How the public think electricity is generated 
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Canadian CO2 production 



Energy Flows in Canada showing the huge 
contribution Canada makes to the avoidance of 
greenhouse gas production.  
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“The life cycle GHG emissions per 
kWh from nuclear power plants 
are two orders of magnitude lower 
than those of fossil-fuelled 
electricity generation and 
comparable to most renewables ... 
Hence it is an effective GHG 
mitigation option, especially by 
way of investments in the lifetime 
extension of existing plants.” 
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Stages of Development  

Chernobyl Three Mile Island 
Fukushima  

Reactors 
being built 
today 

Small Modular Reactors   



Based in Corealis Oregon – but supply chain not 
established yet  
 

Thermal capacity – 160 MWt 
 

Electrical capacity – > 50MWe (gross) 
 

Capacity factor – >95 percent 
 

Dimensions – 80' x 15' cylindrical containment vessel 
module containing reactor and steam generator 
 

Weight – ~ 650 tons as shipped from fabrication shop 
 

Transportation – Barge, truck or train 
 

Cost – Numerous advantages due to simplicity, off-the-
shelf standard items, modular design, shorter 
construction times, <$5,000/KW 
 

Fuel – Standard LWR fuel in 17 x 17 configuration, each 
assembly 2 meters (~ 6 ft) in length; 24-month 
refueling cycle with fuel enriched less than 4.95 
percent 



Montreal registered 
 

Triso fuelled High Temperature 
Gas (helium) Cooled Reactor 
 

10MWe per unit  
 

Fuel remains intact at highest 
temperature if all coolant lost  



Mississauga  HQ 
 

Integrated Molten Salt Reactor 
 

Scaleable 80-600MWth 
 

Atmospheric Pressure 
 

7 year core life  

Aircraft Reactor Experiment  ORNL 



• Modular 100 MWe power plant 

• Heat converted to electricity with a 
straightforward steam turbine 

• Capital cost of plant: ~$1,900/kW 
– Fuel only $0.00001/kWh 

– Limited fuel use each year: deuterium (18 
kg/yr) & lithium (60 kg/yr) 

• Levelized cost: ~$0.07/kWh 

• Balance of plant similar to coal 
generation 
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Convert to 
Electricity (33% 

efficient) 

100 MW 
Output 

Convert to Mechanical Energy (33% efficient) 

Energy Cycle 
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93% Less than 
500MWe 
 
56% have 
Capacities 
below 50 Mwe 
 
20% Less than 
1 MWe 

Electricity Generating Plants  



Community Energy Units 

Green-
houses 



  An economy built on Nuclear power 



The 4 wins for Canada  
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         True Climate change leadership  
 
 
        A real contribution to developing nations  
 
 
        A new  “knowledge economy” with  
        massive export potential 
 
 
        Increased sales of natural resources.   
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Overall Impression of Nuclear Power in Saskatchewan 
Percentage of those expressing an opinion 

Entirely Negative 

Mainly Negative Mainly Positive  Entirely Positive 
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Energy Flows in Canada showing the huge 
contribution Canada makes to the avoidance of 
greenhouse gas production.  
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Renewable: Non-renewable inputs 

Vidal, Goffé and Arndt (2013) 



Sustainable 

Balance between criteria: 
 Environmental impacts 

across lifecycle 
 Economic growth 
 Safety, health and well-

being 
 Social acceptance 
Global development 

 



Sustainable = Diverse 

NEI, 2015 



It’s not easy being clean 









Who wouldn’t want to be green? 



Renewable: time scale 

England 90 % forest in 1000 BC 

Easter Island 

England <17 % forest in AD 1500 



Renewable: Other environmental impacts 
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Clean, Green and Renewable are adjectives 
 

Sustainable is an objective 
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What does renewable mean? 
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