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Structural Evaluation of Pipings and Support Structures for HANARO
Hot-Water Layer System
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Abstract

Hot-water layer system to reduce the radiation level at the top of reactor pool has
been installed in HANARO. The major goal of this paper is to assess the structural
integrity for pipings and support structures of hot-water layer system according to
ASME code. The piping stress analysis was performed for the pump suction and
discharge lines subjected to dead weight, pressure, thermal expansion and seismic
loadings. The stress analysis of the support structure was carried out using the reaction
forces obtained from the piping stress analysis. The results of the stress analysis were
fully satisfied with the structural acceptance criteria of the ASME, Subsection ND for
the pipings and the Subsection NF for the support structures. Therefore based on the
results of the analysis and the design, the structural integrity on the piping and the
support structures of hot-water layer system was proved.
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) ) Loading Combination
Design Service Level — :
Piping Support Structures
Design PD+DW -
Service Level A PO+DW DW+TH
Service Level B PO+DW+OBE DW+TH+OBE
Service Level C PO+DW+SSE DW+TH+SSE
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Suction Line Discharge Line
Pipe 2" sch 40 1%" sch 40

Outer Diameter 2.375" (60.5mm) 1.90” (48.6mm)
Thickness 0.154" (3.9mm) 0.145" (3.7mm)
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. Suction Line Discharge Line

Service

Condition ND-3650 Node Stress Stress Node Stress Stress

(psi) Ratio (psi) Ratio
Design Eq.(8) 211 3706 0.16 331 12537 0.53
Eq.(9), OBE 63 13307 0.47 331 23192 0.82

Service

Level AQB Eq.(10) 217 19793 0.84 96 26513 1.13

Eq.(11) 217 20564 0.52 96 28477 0.73

Ser. Level C| Eq.(9), SSE 211 15173 0.43 335 27316 0.77
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