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Abstract

In the integral type reactor, SMART, all the major components such as steam
generators, pressurizer and pumps are located inside the single reactor pressure
vessel. Thus, it 1is necessary to develop the structural integrity evaluation
procedure and the adopted methodologies in order to assure the structural integrity
of reactor vessel. The objective of this study is to evaluate the structural
integrity for RPV of SMART under the postulated pressurized thermal shock by applying
the finite element analysis. The fracture mechanics analysis was performed using the
ABAQUS. The crack aspect ratio and the clad thickness were considered in the
parametric study. Also, The effects of these parameters on the reference nil-
ductility transition temperature were investigated on the basis of analyses.
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315
1 SMART
Temperature [°C] 21.1 | 37.8 | 93.3 | 148.9 | 204.4 | 260.0 | 315.6 | 371.1
Modulus of elasticity| o, ;| _ | 1g6.9 | 184.1 | 180.0 | 177.2 | 173.8 | 169.6
[GPa ]
Poisson®s ratio 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Thermal conductivity
. 40.8 | 41.1 | 41.6 | 41.3 | 40.8 | 40.0 | 38.8 | 37.5
[WiIm°C]
Thermal diffusivity
5 2 1.17 1.15 1.10 1.05 0.99 0.93 0.88 0.82
(X107°) [m°1s]
Thermal expansion
coeff.(X10°°)[1/°C | 11.54 | 11.75 | 12.47 | 13.14 | 13.79 | 14.45 | 15.03 | 15.55
1
2 SMART
Temperature [°C] 21.1 37.8 93.3 | 148.9 | 204.4 | 260.0 | 315.6 | 371.1
Modulus of elasticity| o0 1| _ | 1903 | 186.2 | 182.7 | 177.9 | 174.4 | 171.0
[GPa ]
Poisson®s ratio 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Thermal conductivity
R 14.2 14.4 15.2 16.1 17.0 17.7 18.5 19.4
[WiIm°C]
Thermal diffusivity
.5 2 0.36 0.36 0.37 0.39 0.40 0.41 0.43 0.44
(X107) [m°/s]
Thermal expansion
coeff.(X10°)[1/°C | 15.86 | 16.00 | 16.31 | 16.51 | 16.69 | 16.79 | 16.90 | 17.05

]
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S , 158,
. 1.0~11.7 (B-
B)
Pm Sm
(MPa() ) (MPa() ) (Pm+Pb) (1.5-Sm)
(MPa) (MPa)
A-A ( ) 15.7 184 11.7 51.3 276 5.4
B-B ( ) 28.2 184 6.5 271.5 276 1.0
c-C ( ) 63.9 184 2.9 75.0 276 3.7
D-D ( ) 64.1 184 2.9 66.3 276 4.2
E-E ( ) 67.3 184 2.7 125.2 276 2.2
11 2 D-D
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