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ABSTRACT

Since the inner barrel assembly of the Advanced Power Reactor 1400 reactor vessel is a new de-

sign feature introduced instead of CEA(control element assembly) shroud assembly, the inner barrel

assembly can be a significant object of structural integrity assessment. This paper covers the struc-

tural responses of top plate, which is a component of the inner barrel assembly, against the de-

terministic hydraulic load induced by pump pulsation and the random hydraulic load induced by tur-

bulence of coolant. The top plate

responds to the deterministic hydraulic load more than to the ran-

dom hydraulic load and shows enough structural integrity. The results of this paper will be important

basis for the selection of instruments and measurement location.
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Table 1 Deterministic hydraulic loads

Frequency Pressure(kPa)

(Hz) inlet nozzle | IBA top plate
20 1.17 -2.602

40 0.345 0.08032
120 1.38 -0.01176
240 7.38 -0.00474
360 7.72 5.024
480 3.45 -1.126

PSD(kPa’/Hz)

Frequency(Hz)

Figure 1 Random hydraulic loads

(b) 2nd mode shape
Figure 2 Mode shapes of IBA top plate

(a) Ist mode shape
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(a) Total deformation (b) Equivalent stress

Figure 3 Deterministic structural responses(20 Hz)

(a) Total deformation

(b) Equivalent stress

Figure 4 Random structural responses
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Table 2 Total displacement

Det. (mm) / Frequency(Hz) Ran. |Total
20 | 40 120 240 360 480 | (mm) |(mm)
0.37|6.56¢-3|8.40e-5|2.50e-4|2.11e-2|4.80e-3|1.96¢-2|0.370
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Table 3 Total stress
Det. (MPa) / Frequency(Hz) Ran. Total
20 | 40 [ 120 [ 240 | 360 | 480 | (MPa) | (MPa)
4.595(0.093]0.005|0.024[3.017[0.719| 1.448 | 5.731
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