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ﬁs:-

Powderpufs-V

e Cell code: calculates cross-sections for basic lattice
cells

o Written specifically for CANDU lattices
— D,0 moderator
— U isotopic close to that of natural fuel
— no appreciable Pu concentration

o Based on Westcott formulation

o Simple recipes and formulas which reproduce
experimental results

¢ Incorporated within RFSP
o Works with simplified annular geometry of lattice
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A

Westcott Formulation

Neutron spectrum is well thermalized. Most neutrons are in thermal

range.

Write spectrum as a Maxwedlian distribution with a 1/E epithermal tail:

n(v)=N(1-f)p, (V)+Np, (V)

29/03/2005

<
total neutron density
fraction of total neutron density in epithermal
spectrum (must be small a few per cent)
Maxwellian spectrum

~(vvr )

velocity of neutron with energy k7,
neutron temperature
epithermal spectrum (tail)
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A:-

Wescott Formulation (con’t)

H = 3.681 ( Westcott convention)
A(v) = 0, for small energies (E< kT),
| = 1, for large energies (E> KkT)
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ﬁ:—

Westcott Formalism (con’t)

The Westcott formalism leads to the following form for the total reaction
rate:

Reaction Rate Nv,o

where:

= total neutron density
= 2200 m/s
= microscopic Westcott cross-section, which can be

written as:
G =04(g+rs)

Qs X =2
|

and,

= cross-section at 2200 m/s
r = epithermal index (“Westcott ") related to
= L/
g, s = microscopic quantities dependent on the nuclide
(for a pure 1/v absorber, g =1 and s = 0)
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ﬁ:-

PPV Continued...

T,andr

o All lattice properties are thus derived from the
Westcott r and the neutron temperature (in fuel T ,
annulus T, ., and moderator T _ regions).

o T,andr are calculated internally.

e This is an iterative calculation becauserand T,
depend on the four-factor quantities, which are
functions of rand T,.
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A

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

Jabigs at the (known) hundle irradiation.
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TABLE 1.1 (CONTINUED)

Westcott spectral prramcier conveigeals crikerion

ITEMS IN POWDERPUFS-Y INPYT

ITEM DESCRIFTION

E1Y Cootast tstecial code

2 Mauerial code of first annulus

33 Material code of second annvluy

34 Material code of third annrjus =

35 Materinl eode of fourth annulus

36 Misterial code of Gifth anmilus

7 Initial flux estimate

38 U238 resonance capture fraction

39 Fast ncutron yield cross section

40 Fast peutron noo—-¢scape probability

41 Foe! moaserial code

42 Poel heat mting

43 Power-i0-coolast fosction

44 Initial exposure for A parached

45 Neutron 1Cmperatert CORYCEEPACS Clilerion

46 Beadle leagh

4 Po-240 seHf shickfing fackor

48 Not used

49 Modersor polson concentration

S0 Nuclel per mass of foel

s1 Pxprswe increment

52 D20 coolsnt purity

53 DEEMS coavergencs criterion

54

55

Maxisinm EXpOsine

56 Larice srrangement indicator

57 Qeometrical buckling

58 “¥enon macroscopic absorption cross soction
9 Pu-240 convergencs criterion

6 $/ fun
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