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An Analysis on Boron Dilution Events during
SB-LOCA for KNGR
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Abstract

An analvsis on boren dilution events during small bkreak Loss of Coolant Accident for
Haorean MNext Generation Beactor was  performed using  Computational Fluid  Dynamics
cotnputer program FLUENT code, Amiswvmmetric computational fluid dwmarmic analvsiz model
was determined theugh the sensitivity study on the grid size, time step size, and flow
paratneters such as wolume of the unborated water slug and inlet welocity, which calsulates
the most conservative results, Using this model an analwsis was performed to investizate the
mizing effects on the minirmum boron concentration in the core as the unkeorated water slug
transported inte the core, The minimum boren coticentration of 381 ppm was predicted for the
ENGR The predicted minimum boron cohcentraticn in the core meets the recriticality

criteria(314 ppm at 350°F) bw 67 ppm.
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Tabkle 1. Gase Summary

Mo Unbowated Minam pm
Case |No| Gt Tm%gm m'*‘o'g‘? v‘g"ﬂﬁe [%I% Congoron e
fftses | wt-ppm)
1| MAX X G5 134 &1 g 220 152
2| 6% W (5 134 £31 5 525 15
o T oxw e 134 31 5 387 15
a[120%x na| oo 134 31 5 FED 16,5
5| 896 % 58 g1 134 £31 5 &4 15,5
gg & | 96 % 58 005 134 31 5 525 15
epe | 7| 96% 58 Iy 134 31 5 A0 15
4 86 % 58 GO0 134 &1 a ey 15
LinDorateds MInam pm
Case |No| Gmt | See | Fiow WS | 72 | conll e g
sec) Rate [ﬁ (nen) [wt-ppm)
9 | 86 % 58 1 ¢.99 261 5 1470 13.5
v [0 sewnss | o 15 261 5 2194 112
“;i;cﬂ“ 1| 86 % 58 oy .94 524 5 1 142
12| 85 % 58 1 15 524 5 137 114
1 10w 5 (5 .99 524 0 324 142
miet | W] x5 (5 (.58 524 7.5 359 14,2
SEE 95 | 130 ¥ 59 05 089 fra 5 581 143
AR E O e (.99 24 25 942 147
selectedl v | mex s | oo (.99 24 5 341 136
I
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e
| R PRI pryitiyn

Fig. 1

Computational Grid (43 x 29)
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Fig. 2 ¥ariation of the boric acid mass
fraction with respect to grid size

Fig. 3 Variation of the boric acid mass
fraction with respect to time step
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Fig. 4 Boron concentration histories at
the core inlet (sulg volume &
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concentration with respect o
inlet sizes
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