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Based on Two Group, Three Region Theory

Provlem: - Given the nuclear constants. for fast and siow neutrons, of
the concentric materials composing a cylindrical reactor and the dimensions
of the cylindricel system, it is required to caiculate the core, multiplica-
tion comnstant, k, the radiel buckling constant ,xlf and the valwes of the
fast and slov fluxes and currents 9,, P ; Jp 8and J, respectively, at
the two cylindrical interfaces dividing the reactor iato 3 regions. The
required values are to be calculated to six significant figures. The
given quantities are to be considered to have & precision of 1 in s8ix
significant figures.

Sheets sre attached that indicate how this problem may de
solved. This solution is based on Matrix theory. At the start sheet 3
is filled out and the Q matrix found for the outer or end region. Then
sheet 2 is completed and the Y matrix for the intermedliate region is
found. The (QY) matrix ie found by the matrix multiplication of the
Q watrix into the Y matrix. Sheet one is for the core.

Both of the constants, for fast neutrons )1'and Dr,are given
for the core. Only the diffusion constant, Ds}for the slow neutrons
is given. The other siow neutron conntant’Lg, iz determined when
‘that value of 52?;. is found for which the reactor is critical. This
value of ;Ef;' is found by an iterative process. ’

First a reasonable value of & 'y is assumed. The core
wultiplication,k, is crlculated from equation (2) on sheet‘h and the block

at the top of the sheet 1 is filled in. The quadratic in X now be
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1s to Le used for the caiculation of the Vl patrix, the eievents of
which are the fast und siow fiuxes and currents at the intermediste
region edge {radius). This matrix found by puitiplying the Y matrix
on sheet 2 into the V wmatrix on sheet 5.

A sample calculation is ulso attached. The given quantities
in the blocks at the tops of the first three sheets ocre wunderscored.

The given gusntities for four different reactors are as
follows. The core velues are the sawme for ail of this group of renctors.

Resctor 1

s« et

T = 54 r =20 cr
Ef = 1.2h3, Ds = 0,20k Eﬁ = 7% cm {same for &il
regions)
A suggested trisi value of ‘EZé . 0.0
intermedisnte region
U . 33.0. 2 e r o= 20 en
Dy = 1.143 by = 0.167. R =28 cr
End region {outer cyiinder)
T = 2135 12 = 1879, r = 28 exm
D, = LM Dy = .52 R = 0
Intermediate region o Reagtor N
T . 87.0, Dp = 0.6Uk r=20 r=20 r =20
12 = 320. Dg = 0.530 R=32.5 R=40 R=1U5
end Heglon
T = 2139. Dp = 1.4 r=32.5r=4 rabkjs
2

L= 1077, By = 1.52 R=90 R’=: &£ Rz o&
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