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Abstract: In this study, high temperature integrity evaluation on a pressure vessel of the expansion tank operating at
elevated temperature of 510°C in the sodium test facility of the SEFLA(Sodium Thermal-hydraulic Experiment Loop
for Finned-tube Sodium-to-Air heat exchanger) to be constructed at KAERI has been performed. Evaluations of creep-
fatigue damage based on a full 3D finite element analyses were conducted for the expansion tank according to the
recent elevated temperature design codes of ASME Section III Subsection NH and French RCC-MRx. It was shown
that the expansion tank maintains its integrity under the intended creep-fatigue loads. Quantitative code comparisons
were conducted for the pressure vessel of austenitic stainless steel 316L.
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Fig. 1 Schematic of decay heat removal circuit
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Table 1 Design Parameters of the expansion tank

Design temperature 600°C
Operating temperature | 510°C
Design pressure 1 MPa

Tank size (mm) 600 (OD) x 700 (H)
Material STS316
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Fig. 2 Tube bundle and FHX model

Fig. 3 Schematic of the SELFA sodium test loop
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Fig. 4 P&ID of the SELFA test loop
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Fig. S Configuration of FHX in the SELFA test loop
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Fig. 6 Thermal design transients of expansion tank
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(200—5107C, 3.1 hr)
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Fig. 8 Mises stress intensity profiles under primary loads

Fig. 9 Mises S.I profile under secondary loads at steady
state
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Fig. 10 Mises S.I range profiles at N; nozzle under
secondary loads at the end of heat-up
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