2004

Structural analysis of the moder ator vessel and vacuum tubein CNS
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Abstract

The purpose of the study is to carry out the structural analysis of the moderator vessel and
vacuum tube to be installed in HANARO. The stress calculation was performed to verify the
design of the moderator vessel and vacuum tube under Service level A condition. The loads taken
into account in this analysis are pressure during normal operation, seismic events and thermal
expansion. The detail analysis will be performed after the design loads of Service level B,C,D is
given. For the detail analysis, the loads such as failure of the moderator vessel and overpressurein
cover gas should be considered by the accident analysis. The calculated stresses satisfied the
ASME SC-1 component design and analysis rules. Also,through the buckling analysis, the
structural integrity was verified in the vacuum tube such along cylinder type.
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1
Content Dimension(mm)
Moderator vessel outer diameter 134
Moderator vessel length 216
Moderator vessel thickness 2

2
Content Dimension(mm)
Vaccum tube outer diameter 159
Vaccum tube length 3214
Vaccum tube thickness 5

3 AL6061-T6
Content Value
Young's modulus 77.7 GPa
Poisson ratio 0.33
Coefficient of thermal expansion 14.1x10° /°K




4 Zircaloy-4
Content Value
Young's modulus 100 GPa
Poisson ratio 0.32
Coefficient of thermal expansion 5.89x10° /°K

5
Load Ground ZPA(Q) Equivalent Static Inertial Load(g)
Event Horizontal Vertical
OBE 0.1 0.1 0.0667
SSE 0.2 0.2 0.133
6
Stress Linearized stress | Calculated Allowable Remarks
Categorization | intensity stress intensity | limits(1.5S;,)
Primary stress | Local membrane | 16.7 MPa 139.5 MPa * The bending stresses
due to the discontinuity
Secondary Bending + 41.4 MPa 139.5 MPa are included in the
stress Thermal stress secondary stress.
Design stress intensity(S,,): 93 MPa
7
Stress Linearized stress | Calculated Allowable Remarks
Categorization | intensity stress intensity | limits(1.5S,,)
Primary stress | Local membrane | 4.72 MPa 150 MPa * The bending stresses
due to the discontinuity
Secondary Bending + 39 MPa 150 MPa are included in the
stress Thermal stress secondary stress.

Design stress intensity(S,): 100 MPa
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