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Analysis of Three-Dimensional Thermo—Hydraulic Phenomena
in the rector core of LMFBR
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Abstract

The mismatch between power and flow under the transient condition of LMFBR
(Liquid Metal cooled Fast Breeder Reactor) core results in thermal stratification in hot
pool. Since the fluid of hot pool enters IHXSs, the temperature distribution of hot pool
can alter the overall system response, therefore three-dimensional analysis of
thermo-hydraulic phenomena 1S necessary. In this study, the thermo-hydraulic
phenomena under normal operating condition and unprotected transient condition of
LMFBR 1is investigated using which 1s the three-dimensional analysis code,
COMMIX-1AR/P. The basic input data is based on the design data of



KALIMER-600, which i1s sodium-cooled fast breeder reactor developed by KAERI

COMMIX-1AR/P code has not a reactivity model and the power and core flowrate

In this study, results of SSC-K calculation is

must be supplied in the input data.

The temperature and velocity distributions are calculated and compared with

used.

The UTOF(Unprotected Loss Of Flow) accident is

calculated using COMMIX-1AR/P and the temperature and velocity distributions in the

those of SSC-K calculation results.

total reactor core are calculated and the natural circulation mode under this transient

condition is investigated.
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Design Data, | Calculation, | =
kg/sec kg/sec o
inner driver 400 404.3 1.1%
inner driver 270 273.1 1.1%
middle driver 408 409.0 0.3%
middle driver 234 236.8 1.2%
middle driver 182 184.9 1.6%
outer driver 163 164.0 0.6%
outer driver 221 223.6 1.2%
outer driver 69 69.7 1.1%
outer driver 182 183.3 0.7%
reflector and
shield 38 38.4 1.0%
Total 2,187 2,167 0.9%
E 2 HAMAEl Al HZX) 22 BE
Design Data, C| Calculation, C
Core inlet 386.2 386.3"
Core outlet 510.0 531.7%
IHX primary 3)
cide inlet 529.8 526.0
IHX primary 4)
side outlet 385.0 380.7
Note 1) I=10, J=6, K=3°|4 2] &=
2) [=1~8, K=120] 49 HH 2%
I=10, J=1, K=31°A4 9] &&=
4) =12, J=1, K=129A4 9] &&=
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