








The gap resistance is negligeable for HEU, while for LEU it is significant yet uncer-
tain. Gap thickness is expected to vary from one pin to the other, so that values
ranging from 5 to 20 kW/m?/°C are expected. To account for reduced gap resis-
tance when the fuel expands with increasing power and comes in better contact with
the fuel sheath, we have assumed the following relation in SLOWKIN for LEU fuel:
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where g, is the average linear heat rate at nominal full power. A value of hyepo =1.5
kW /m?/°C was arbitrarily chosen.

A constant thermal conductivity ks is assumed for HEU fuel. For the ceramic UO;
fuel (LEU), thermal conductivity is much smaller and is strongly dependent on
temperature.l Consequently, a significant temperature gradient may arise in the
fuel, and the above lump model can miscalculate the average fuel temperature. An
option was programmed in SLOWKIN to obtain the radial temperature profile in
the fuel pins by solving the heat conduction equation within the UOs, using finite
differences. We observed that the lump fuel model yields average fuel temperatures
nearly identical to the profile temperature model, even for LEU fuel. The lump
approximation is therefore considered valid even for fast transients in SLOWPOKE.

2. Moderator/Coolant (T3)
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with the inlet coolant temperature Too(t) = Ty(t).

K2,m The thermal capacity of the moderator/coolant at level m in the core;

1'2 re Fraction of fission energy deposited directly in region m of the moderator;

hBe Convection heat transfer coefficient between the moderator/coolant and
the interior of the berylium reflector [£%] ;

Aim Heat transfer area between the moderator/coolant and the interior of the
berylium reflector at level m ;

W Natural circulation flow [£2];

3. Berylium Reflector (T3)
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= haeATo(0) — Ts(0)] - hoe AlT3(0) ~ T + ~22P() ,  (10)





















































