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Seismic Evaluation for Strainer in the Primary Cooling System
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Abstract

To evaluate the structural integrity for the strainer under seismic loading the seismic analysis and design
were performed for T-type strainer in accordance with ASME, Section III, Class 3(ND). Since there are no
specified design requirements for the strainer in ASME Code, the strainer body was analysed according to
ND-3500, valve design. Flanged joints connected with PCS piping were designed according to ND-3658.3. And
the criteria for the cover flange was governed by the Appendix XI. Both a frequency analysis and an equivalent
static seismic analysis of the strainer were carried out using the finite element computer program, ANSYS. The
frequency analysis results show the fundamental natural frequency is greater than 33Hz, thus justifying the use
of the equivalent static analysis through which membrane and bending stresses are obtained in the critical points
near the branch connection area. The results of the seismic evaluation fully satisfied with the structural
acceptance criteria of the ASME Code. Accordingly the structural integrity on the strainer body and flanges were
proved.

Keywords ' design requirements, finite element, seismic load, equivalent static analysis, acceptance
criteria, structural integrity
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Load Seismic Coeff.(6.75 or 7.75) xg(386.4(9.8) (in/sec® (m/s%))) Internal pressure,
Case X v 7 psi(MPa)
1 +2,608 (+66.15) -2,994 (-75.95) +2.608 (+66.15) 145 (1.0)
2 +2,608 (+66.15) -2,994 (-75.95) -2.608 (- 66.15) 145 (1.0)
3 -2.608 (-66.15) -2,994 (-75.95) +2,608 (+66.15) 145 (1.0)
4 -2,608 (-66.15) -2,994 (-75.95) -2.608 (-66.15) 145 (1.0)
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Maximum stress, Allowable stress,
Load Case Node # psi (MPa) psi (MPa)
1 186 13,000 (89.6) 15,508 (106.9)
2 615 12,890 (88.9) 15,508 (106.9)
3 186 14,679 (101.2) 15,508 (106.9)
4 615 14,606 (100.7) 15,508 (106.9)
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Load Case CASE #1 CASE #2 CASE #3 CASE #4
Internal Force
Fx, b 1,729 12,264 12,265 -1798
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