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Distributed Resistance Model for the Analysis of Wire-wrapped Rod Bundles
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Abstract

A partial flow blockage within a fuel assembly in liquid metal reactor may result in localized boiling or a
failure of the fuel cladding. Thus, the precise analysis for the phenomenon is required for a safe design of LMR.
MATRA-LMR code developed by KAERI models the flow distribution in an assembly by using the wire forcing
function to consider the effects of wirewrap spacers, which is important to the analysis for flow blockage.
However, the wire forcing function does not have the capabilities of analysis when the flow blockage is occurred.
And thus this model was altered to the distributed resistance model and the validation cal culation was carried out
against to the experiment of FFM 2A.
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ORNL 19-pin FFM (Fud Failure Mockup) 2A bundle Test 022472-1143(
) 020472-1459( ) . FFM 2A
1 MATRA-LMR
1MATRA-LMR
Number of rods 19
Number of subchannels 42
Number of gaps 60
Rod diameter 0.23in
Wire-wrap diameter 0.056in
Wire-wrap pitch 12in
0~12in:0.0
Axia power distribution(normalized) 12 ~33in: 1.0 (heated zone : 21 in)
33~40in: 0.0 (Exit)
Total axia length 40in
Outlet pressure 14.7 psia
Power Low case: 0.15 kW/ft/rod
High case : 9.7 kW/ft/rod
nlet flow rate Low case: 0.74 gal/min
High case: 9.7 gal/min
2 FFM 2A 42 Channd 60 Gap
40
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