2003 FA =23 =27
@A 43

|

dAY A= HdA et Wi SHe 24 AdA Bk

Evaluation of Seismic Integrity for System Integrated Modular
Advanced Reactor Assembly
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Abstract

The structural integrity of system integrated modular advanced reactor assembly is
assessed using the commercial finite element package ANSYS in order to evaluate the
seismic safety margin. First of all, modal analyses are performed using the various
analysis models with/without the fluid coupling effect in order to validate a super
element model and to evaluate the coupling effect on natural frequency. Based on the
modal analysis results, seismic analyses are performed using a single point response
spectrum. Finally, forced vibration analyses are performed using the modal analysis
results, the super element model and an inertia load approach. As a result, the reliable
and efficient seismic analysis model for system integrated modular advanced reactor
assembly 1s developed and it is found that RPV assembly has the sufficient seismic
safety margin.
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Structure Only(Hz) Error(%) Structure + Water(Hz) Error(%)
Normal Super Super
s (Block Element lﬁs;—Fﬂ *100 tlodte | o Element iﬁsg—F’Q #100

Lanczos) (Reduced) ! Bedieed) (Reduced) 5

1 72.603 72.455 -0.204 1 71.078 70.239 -1.180

2 72.603 72.455 -0.204 2 71.089 70.539 -0.223

3 88.719 89.335 0.689 3 72.639 72.639 0

4 114.997 115551 0.479 4 77.131 77131 0

5 115.001 115552 0.476 5 77.408 77.408 0

6 133.125 135.062 1.434 6 78.225 78.225 0

7 135.484 138.361 2.079 7 83.455 83.455 0

3 141.947 149.643 5.143 3 84.322 84.322 0

9 141.947 149.651 5.148 9 89.304 89.304 0

10 148.031 153.651 3.657 10 92.008 91.961 -0.052
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19 2. Single Point Response Spectrum
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Mode | Value/Location Ao S (MPa) A HY(mm) | AN 715 =m/sec)
Value 152 0.0254 14.628
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ate
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=2 0] %) o) STH7IEE FIHEEH/YH) .
X Y Z(Vertical)
AxFZ AL 7] Algro] TRE 0.23 0.23 0.63
HelZ 29 (Point #1) TZE+7A) 0.23 0.23 0.72
Az AL gy TEE 10.92 10.92 14.78
ZA3 (Point #2) TZE+FA) 14.34 14.34 18.82
7het7] B Aere TZE 0.44 0.44 0.32
Z4173 (Point #3) TZE+7A) 0.58 0.58 0.36
7Fk719 FEEN 9 TZE 0.45 0.45 0.54
AZAA (Point #4) TZE+fA 0.55 0.55 0.59
7kt 7] shekel el TZE 3.01 3.01 435
22 (Point #5) TZE A 466 466 747
7FE7] stee] F4A1H TZE 3.11 3.11 4.40
(Point #6) TZE+5A) 4.66 481 756
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<Structure Only : Max. 0.748MPa> <Structure + Water : Max. 0.791MPa>
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