
B. Rouben 

UNENE Physics Refresher 

2018 October 

 

Some questions on CANDU reactors: 

(a) What would be the consequence of doing away with the calandria tubes in the 

CANDU design? 

(b) How could you detect a leaking pressure tube? 

(c) Why are bidirectional refuelling and bidirectional coolant flow preferable to 

one-directional? 

(d) Would the bidirectional design mentioned in (c) be easier or more difficult to 

achieve with vertical fuel channels?  Explain. 

(e) The CANDU-6 reactor has 380 fuel channels.  What percentage of fuel is 

replaced every day?  What can you conclude about the average length of time 

a fuel bundle would remain in core typically? 

(f) Why can the calandria tube be thinner than the pressure tube? 

(g) What would be the advantage of a thicker pressure tube?  What would be the 

disadvantage? 

Solution on next page 



 

(a) The moderator would boil on contact with the pressure tubes. 

(b) By monitoring the annulus gas for moisture. 

(c) With one-directional refuelling and coolant flow, there would be axial 

asymmetry in the overall neutron-flux, power, and temperature distributions.  

(d) More difficult to achieve bidirectional coolant flow, because the coolant 

would tend to flow upwards as it picks up heat from the fuel.  Refuelling 

would probably have to be done from one end (the top) only, with a crane to 

lift the fuel string. 

(e) Total number of bundles in CANDU-6 core = 380*12 = 4560.  

From slide 22 of learning module 1, ~16 fuel bundles are replaced per day. 

Percentage of fuel replaced per day = (16/4560)*100 = 0.35% 

Average length of time a fuel bundle spends in core = 1/(0.0035 d
-1

) = 285 d 

(f) Because the calandria tube does not have to withstand the pressure of the 

coolant (~10-11 MPa). 

(g) A thicker pressure could withstand higher pressure, i.e., a hotter coolant  

higher thermodynamic efficiency.  The disadvantage would be more neutron 

absorption.  

  


