


Cell code: calculates crossmsections for basic lattice 
cells 
Written specifically for CANDU lattices 
- D20 moderator 
- U isotopic close to that of natural fuel 
- no appreciable Pu concentration 

Based on Westcott formulation 
Simple recipes and formulas which reproduce 
experimental results 
Incorporated within RFSP 
Works with simplified annular geometry of lattice 
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Westcott Formulation 
Neutron spectrum is well thermalized. Most neutrons are in thermal 

range. 
Write spectrum as a Maxwdian distribution with a I/â epithermal tail: 

where: N 
f 

prn ( v) 

v~ 

Tn 
pe ( v) 
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< 
- - total neutron density 
- - fraction of total neutron density in epithermal 

spectrum (must be small a few per cent) 
- - Maxwellian spectrum 
- - 

4 v2 4" v r , l  -- 

Ji v; 

- - velocity of neutron with energy kTn 
- - neutron temperature 
- - epithermal spectrum (tail) 

A(v)  
vn!L7 



Wescoff Formulation (con'f) 

P = 3.681 ( Westcott convention) 
A(v) = 0, for small energies (E < k7), 

- - I, for large energies (E > k f l  



Westcott Formalism (con 't) 
The Westcott formalism leads to the following form for the total reaction 

rate: 

Reaction Rate = Nv.6 

where: 
N - - 

"0 
- - 
- 6 - 

and, 
0-0 - - 

total neutron density 
2200 mls 
microscopic Westcott cross-section, which can be 
written as: 

3 = 0-(. ( g  + rs) 

cross-section at 2200 mls 
epithermal index ("Westcott r") related to f 
1 
-f 4 f i  
microscopic quantities dependent on the nuclide 
(for a pure 11v absorber, g = 1 and s = 0) 
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PPV Continued. .. 
Tn and r 

All lattice properties are thus derived from the 
Westcott r and the neutron temperature (in fuel Tnf, 
annulus T,,, and moderator Tnm regions). 
Tn and r are calculated internally. 
This is an iterative calculation because r and Tn 
depend on the four-factor quantities, which are 
functions of r and Tn. 













PPV Continued. .. 
From the four factors, the 2-group cell cross-sections are 

computed. 

This is done first at 0 irradiation (fresh fuel). The code 
then advances the irradiation value by a defined 
increment, solves the burnup equations to calculate 
the new isotopic concentrations, and then repeats the 
cell calculation. 

The end result is a fuel table - table of cross-sections 
versus irradiation (for a given set of POWDERPUFS-V 
inputs). 

Properties of any given bundle to which this input set 
applies are then obtained by interpolating in the fuel 
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TABLE 3.1 (CONTINUED) 
ITEMS IN POWDERPUFS-V INPUT 
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