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Dynamic Characteristic Analysis of the Passive Containment Cooling System

Water Tank of Nuclear Power Plant
LI Xiaomeng, HE Zheng
( State Nuclear Power Technology R & D Centre Co. , Ltd. , Beijing 102209, China)

Abstract; PCS tank is an important part of passive containment cooling system of AP series nuclear power plants. The dynamic char-
acteristics of the whole tank will be changed by the fluid-structure coupling effect, even worse it may be destroyed by the effect.
Hence, it is necessary to take the fluid-structure interaction into consideration when addressing the dynamic analysis of the PCS tank.
A theoretical method about the water sloshing analysis has been showed in the paper, and the first natural frequency of the tank with
60% . 70% .
age models by using the finite element software ANSYS. At the same time, the influence analysis of water storage is processed. The

80% water have been got. Then the modal analysis is preceded for the empty tank model and three different water stor-

result of the modal analysis have been compared with the result of theoretical method. Finally, the seismic response spectrum analysis
have been processed. The results showed that the fluid can be excited easily by seismic load due to the lower frequency. So the slos-
hing effect of the water must be considered in the design of the PCS tank.
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Fig. 1 Housner's Theoretical Calculation Model
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Fig. 3 The Equivalent Depth Schematic
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Table 1 Results of Theoretical Calculations
oK 5 60% 70% 80%
h,/ m 4.8 5.6 6.4
f/ Hz 0.125 0.133 0. 140
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Fig. 5 PCS Tank Model with All Restrictions
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Table 1 Table of the Natural Frequency

Wi SRR % 60% 1% K RS T 5 2
1 27. 687 0.120
2 27.687 0.120
3 31.905 0.160
4 31.905 0. 208
5 36. 475 0. 209
6 36. 475 0.277
7 39. 948 0.277
8 39.948 0.324
9 41.197 0.325
10 41.197 0. 356
11 44.371 0. 356
12 44.371 0.361
13 46.611 0.361
14 46.611 0.374
15 46. 800 0.374
16 46. 800 0.391
17 53.015 0.392
18 53.015 0.394
19 54.586 0. 399
20 54.586 0. 399
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Fig. 6 The First and Fifth Mode Figures of Water
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Table 3 The Natural Frequency of Three Models

B 60 % fift KR 4?%%mﬁ ?%%mﬁ

B/ Hz BRI/ He  HR5A/ Hz
1 0.120 0.129 0.137
2 0.120 0.129 0.137
3 0.160 0.177 0.186
4 0. 208 0.220 0.228
5 0.209 0.220 0.228
6 0.277 0.284 0.287
7 0.277 0.284 0.287
8 0.324 0.327 0.327
9 0.325 0.328 0.329
10 0.356 0.357 0.359
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Fig. 7 Frequency Diagram of 60% , 70% and 80% Capacity Tank
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Table 4 Comparison Between Simulation Results and the
Theoretical Results

fifi K 60% 70% 80%
fr 0.125 0.133 0. 140
fs 0.120 0.129 0.137
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Table 5 Floor Response Spectrum

BiZ /Hz 0.100 0.135 0.138 0.174 0.522 1.035 100

JEME /g 0.023 0.043 0.045 0.087 0.299 0.573 1.024
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