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Single Assembly Preliminary Analysis
for Horizontal Seismic Analysis on Fast Breeder Reactor Core
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Abstract: Seismic analysis is one of important parts of fast breeder reactor (FBR) core
design. It is necessary for structural integrity assessment and analysis of variation of
reactivity under the earthquake. Moreover some important data for qualification of the
scram capability of the control rods during the earthquake could be provided. In the
paper, FINAS, one finite element code developed by Japanese engineers, was used. The
calculation model and method were studied on single assembly in China Experimental
Fast Reactor (CEFR), as an example. Some preliminary analyses were carried out,
which prepare for the seismic analysis on multiple assemblies in FBR core.
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Table 1 Character parameters of varied simplified assemblies
FA CR SS12v SS342 NS
L Ae I. L A, I. L A. I. L A. I. L A. I.
300 463. 4 53 866 300 788.2 64 115 300 788. 2 64 115 300 788.2 64 115 300 788.2 64 115
97 380.7 137 572 55 1873.1 451 268 46 1873.1 111535 46 1873.1 111 535 46 1873.1 111535
963 1569.2 111 535 615 2369.3 111 535 440 2 364.0 111 535 440 2 364.0 111 535 440 2 364.0 111 535
387 1569.2 111 535 28 240.3 111 535 52 1390.6 111 535 52 1390.6 111 535 52 1390.6 111 535
53 1440.7 393 735 44 860.0 111 535 522 2439.4 111 535 522 2580.8 111 535 522 2 320.3 111 535
484 2 228.5 578929 318 1249.9 111535 373 2439.4 111535 373 2580.8 111535 373 2320.3 111 535
226 531.8 72080 276 1249.9 111535 486 2530.5 111535 486 2530.5 111535 486 25 305 111 535
230 805.6 111 535 65 1059.1 217 637 65 1059.1 217 637 65 1059.1 217 637
418 962.4 341 423 109 738.3 206 163 109 738.3 206 163 214 561. 2 88 761
214 561. 2 88 761 117 509.7 41 019 117 509. 7 41 019
:1) SS1  SS2 , SS12 SS1 SS2,
2) SS3  SS4 , SS34 SS3 SS4,
2
Table 2 Eigen frequencies of FA for varied number of elements
/Hz
/%
1 2 3 4
350 3.919 1 27.853 86.563 184. 64 0 ANSYS
62 3.918 4 27.837 86.476 184. 70 —0.018 ANSYS
38 3.917 4 27. 847 86. 538 184. 84 —0.043 ANSYS
14 3.902 4 27.796 85.675 188.75 —0.430 ANSYS
14 3.918 9 27.838 86. 541 185.17 —0.005 FINAS
3
o : 1) Table 3 Eigen frequencies of assemblies in sodium
32) /Hz
. 1 2 3 4
FA 3.62 25.42 78.93 168. 94
. CR 4.66 27.07 75.26 160. 50
3, SS12 3.41 21.83 61.53 119.63
s 5%N8%, SS34 3.39 21.50 60. 87 118. 67
[3] NS 3.47 22.38 62.75 121. 34

(4% ~10%)
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l\‘ ".l Table 4 Equivalent stiffness of spring to simulate gap
:‘. ": between spike of assembly and diagrid
". ‘: /mm / (Nem™ 1)
! FA 1.5 8.8X10°
‘ ‘ CR 1.5 7.0X 108
SS12 1.5 8.0X10°
[>q [><] SS3 1.5 8.0X10°
F30 ET S SS4 0.5 3.3X 108
I_l—NW\NE WWE NS 1.5 7.5X10°
2 (a) (b)
. . . 5
Hg.2 Model with gap(a) and equivalent spring(b)
Table 5 Comparison of results for varied time increments
5 /s /N /%
1.0X10°6 1.430 22X 10" 0
1.0X107° 1. 450 69 X10* 1.43
4 2.0X10°° 1.473 51X 10" 3.03
, 5.0X10°° 1.544 93X 10" 8.02
- (PAIR 1X1074 1.673 79X 10" 17.03
NODES) , 3 2X10¢ 1.890 37X 10* 32.17
. Rayleigh 1X1077

2%.
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Fig. 4 Shock analysis model of FA against rigid wall
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