
 
 
 
 
 

 
The CANDU Reactor System 

 
 



Nuclear Power Plant Components 
 
 
 
1. Nuclear Steam Supply System 

1.1. Reactor 
1.2. Steam Generators 

2. Non-Nuclear (Classical) Components 
2.1. Turbine 
2.2. Electrical Generator 

 
  



Components of Nuclear Reactors 
(Not all of them appear in all designs) 

 



 
Reactor Classification 

 
 By Coolant 
 By Moderator 
 By Neutron Spectrum (fast/thermal) 
 By whether they "breed" new fuel or not 
 By other features (such as coolant pressure, etc.) 

 
 Acronym of reactor may show all or just some of the 

categories. 
 Acronym may also include some other defining 

characteristics, such as "pressurized", or "high-
temperature" 



Classification by Coolant 
 
 Light Water Cooled 
 Heavy Water Cooled 
 Gas Cooled 
 Liquid metal Cooled 
 Organic Cooled 

 
Classification by Moderator  
(needs to have low mass number) 
 
 Light Water Moderated 
 Heavy Water Moderated 
 Graphite Moderated 



Classification by neutron spectrum 
 
 Fast Reactors 
 Thermal Reactors 

 
Classification by conversion factor 
 
 Burners 
 Converters 
 Breeders  

 



Pressurized Heavy Water Reactor (PHWR) 
(CANDU Reactor) 

 Heavy Water Cooled 
 Heavy Water Moderated 
 Natural UO2 fuelled 
 Core shaped as horizontal cylinder penetrated by  

horizontal fuel channels. 
 12 37-element fuel bundles per channel 
 Uses pressure tubes instead of a pressure vessel. 
 Moderator separated from coolant and at low pressure 
 Two figure-of-eight loop design 
 On-line refueling 



  
CANDU Reactor Schematic 

 



 
CANDU Reactor - How it Works 

 
 Fissions take place in the fuel 
 Most energy from fissions is taken up by fission 

fragments which stop in less that one micron. 
 In stopping, the fission fragments' kinetic energy 

becomes heat, which raises the fuel temperature. 
 The fuel is cooled by the coolant, which takes the heat 

from the fuel to the steam generators. 
 Neutrons are also produced from fission. 
 Fission neutrons are slowed-down by elastic collisions 

in the moderator and, to a smaller extent, in coolant. 
 Once they become thermal, neutrons can induce new 

fissions, keeping the chain reaction going. 



CANDU Reactor - How it Works (cont.) 
 
 Part of the neutrons get absorbed by radiative capture 

or "leak" out of the reactor.  These do not induce 
fissions. 

 On the average, only one neutron per each fission 
succeeds in inducing a new fission, so there is a 
uniform rate of fissions and not an avalanche of 
fissions. 

 
  



The CANDU Power Plant 
 

 



The CANDU Power Plant 
 
 

 
 



The Nuclear Steam Supply System 
 

 



CANDU Reactor Fuelling 
 

 
 



CANDU Fuel Bundle 
 
 

 
  



Fuel Handling 
 

 



Primary Heat Transport System 
 

 



Steam Generator 
 

 



Secondary Heat Transport System 
 

 



Turbine and Generator 
 

 



Containment Building 
 

 



Plant Layout 
 

 
 
  



 
Controlling the Power 

 
 Power is controlled by controlling the reactivity 
 Reactivity is controlled using Reactivity Devices consisting of 

neutron absorbers. 
 By inserting or removing reactivity devices from the core, the 

absorption rate is varied, hence the reactivity can be varied and 
the power can be increased, decreased, or the reactor can be 
completely shut down. 

  



CANDU Reactivity Devices 
 

 Reactor Regulating System (RRS): 
o 14 liquid-zone-control compartments (H2O filled) 
o 21 adjuster rods 
o 4 mechanical control absorbers 
o moderator “poison”  

(poison = element with very large neutron capture cross 
section, and zero fission cross section) 

 Shutdown systems (SDS): 
o SDS-1, consisting of 28 cadmium shutoff rods which fall 

into the core from above 
o SDS-2, consisting of high-pressure poison injection into the 

moderator through 6 horizontally oriented nozzles. 
 

 
 



CANDU Shutdown Systems 
 

 



Reactivity Device Worth 
 

Reactivity worth is the difference in reactivity between the core 
w/o the device and the core w/ the device 
 

 
 


