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Development of Creep Deflection Analysis Method and Program
for CANDU Pressure Tube

Do-Jun Shim, Nam-Su Huh, Bo-Kyu Park, Yoon-Suk Chang, Yun-Jae Kim,
Young-Jin Kim and Hyun-Kyu Jung
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Finite Element Analysis (3F 2.4 3] 4])

Abstract

Estimation of the CANDU pressure tube deflection is important since the deflection may cause significant
structural failure due to hydrogen diffusion and blister. However, there is no appropriate engineering model to
estimate it exactly. The purpose of this paper is to propose a new analysis method and program to resolve this
issue. For development of proper analysis method, a series of finite element analyses has been carried under
elastic-creep condition. In addition, for effective estimation of the creep deflection, an analysis program
named PC-DAS was developed based on the proposed method. Comparison of simple case study results with
corresponding reference ones showed good agreement. Therefore, the proposed method and program can be
utilized as one of valuable toolkit for integrity assessment of CANDU pressure tube.
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Fig. 1 A schematic illustration of CANDU pressure tube
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Fig. 2 A typical shape and boundary condition for
Pickering Unit 3/4 Fuel channel
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Table 1 Summary of geometry and material property for
the present work

Table 3 Constant of pressure tube

P/IT CIT
Unsupported Length (mm) | 6070.6(Lp) | 5943.6(Lc)
Outer radius (mm) 55.753 66.954
Mean radius (mm) 53.7210 66.1795
Thickness (mm) 4.064 1.549
Elastic modulus (MPa) 75.8E3 90.67E3
Poisson’s ratio 0.4 0.4

Table 2 Summary of load, temperature and neutron flux

PT CT
Wt.of P/T+Fuel+D,0 (N/mm) 0.6419 -
Wt.of C/T+Buoyancy (N/mm) - -0.1006
Axial end load (N) 2225 -
Temp. (K) 573.15 323.15
Neutron flux (n/(mm?h)) 1.242E15 | 1.0055E15
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Fig. 3 A typical 2-D FE model for Pickering Unit 3/4,
employed in the present elastic-creep FE analysis
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Fig. 6 A typical 3-D FE model for Pickering Unit 3/4,
employed in the present elastic-creep FE analysis
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