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Dynamic Analysis of Fuel Assembly for Accident
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Abstract: The process of fuel assembly dynamic analysis for accident condition was studied.
Method of axial and lateral dynamic modeling was developed. The axial and lateral dynamic
response calculation method was established, and then the grid impact force and guide thimble
stress calculation were carried out. Based on ANSYS APDL and UIDL language, introducing the
idea of parameterization and modularization, the fuel assembly dynamic analysis program
(program-developed) for accident condition was developed. Compared validation was carried out
using program-developed and software-specific respectively for a certain type of fuel assembly.
Comparison results show that the difference was small, and in the range of engineering permissible
error. The program developed can be used to analyze the fuel assembly accident instead of
software-specific. Analysis ability of the program developed was stronger and calculation efficiency
was higher than that of the specific software. Selecting a nuclear power plant as the analysis object,
the program developed is used to do the dynamic calculation of fuel assembly for accident condition,
and the analysis results meet the requirements of the code.
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Fig. 1 Process of Fuel Assembly Dynamic Analysis for Accident Case
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Fig. 2 Axial Model of Fuel Assembly
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Fig. 3 Lateral Model of Fuel Assembly
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Fig. 4 Lateral Beam Model of One Fuel Assembly
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Table 2 Comparison of Stress Results for Guide Thimble
PutPy PyitPy
7 S 1 /Pa 2 /Pa
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Fig. 5 Comparison of Displacement of Key Node No.7
for Axial Dynamic Analysis
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Table 1 Comparison of Grid Force Results
N 1
/N
3142 7853 2
ANSYS 2978 8038 3
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Table 3 Summary of Grid Force
/N /N
LOCA- SSE- LOCA- SSE-
2 3138 4941 5853 MSMG2 2329 3057 3843
3 1719 11396 11525 6 3913 8452 9314
4 1254 15493 15544 MSMG3 3395 1474 3701
MSMG1 2235 4812 5306 7 3314 2446 4119
5 2738 15447 15688 — — — —
4 MPa
Table 4 Summary of Stress Results for Guide Thimble MPa
LOCA- LOCA- SSE- SSE-
Pa PutPy Pa PutPy Pa PutPy Pa PytPy Pa PytPy
- 2 32 54 62.2 91.3 119.7 180.3 29.1 42.7 141.7 213.5
2- 3 343 60.8 28.8 29.9 43.5 84.4 5.4 5.6 62.7 108.4
3- 4 38.3 63.8 11.4 11.9 89.4 101 4.6 4.7 98.0 120.1
4-MSMG 1 63.3 97.1 8.4 8.8 111.9 167.3 3.8 4 128.9 193.7
MSMG 1- 5 53.6 109.9 7.5 7.8 109.5 172.2 32 33 122.2 204.5
5-MSMG 2 429 118.5 6.2 6.4 93.7 137.1 2.5 2.6 103.3 181.3
MSMG 2- 6 51 109.4 43 4.4 88.5 140.6 1.6 1.7 102.2 178.2
6-MSMG 3 57.9 111.3 2 2.1 62 145.5 0.7 0.8 84.9 183.2
MSMG 3- 7 56.8 135.1 2.4 2.5 29.3 155.9 0.9 0.9 64.0 206.3
7- 433 73.9 349 45.8 128.2 201.2 0.1 0.1 139.7 219.2
ANSYS
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3 4 ANSYS
4 MSMG
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