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Abstract

The objective of this paper is to evaluate the crack stability of the nuclear main steam pipes,
considering the load reduction effect due to the presence of a circumferential through-wall crack.

Also, the optimization techniques are adopted to simulate the crack effect on the elbow compo-

nent of the piping system. By using a general beam element which contains a discontinuous

cross-section, the piping analysis is accomplished to acquire the reduced load. Considering this

reduced load, it is feasible for the LBB application in nuclear main steam pipe. Also, by combining

an optimization program and a general finite element analysis program, the appropriate dimen-
sions of the simplified beam element which represents the effect of crack in elbow could be

successfully determined.
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Tabel 1 Design condition for main steam line
System Pipe size(mm) Thickness (mm) Material Temperature (C)
Main steam 670 28.6 SA106Gr. C 289

Tabel 2 Loading condition for main steam line

Load Pressure (MPa) Axial tension(kN) Bending moment (kN-m)
NOL 7.3 19.24 790.4
NOL 1 SSE + SH 7.3 | 172.8 1365
Tabel 3 o-¢ properties of specimens ME21 & MF(1
Identification T
- oy (MPa) o.(MPa) a n
Specimen Category l
ME2]1 Best-fit 254 536 2.11 3.57
MF01 Lowbound | 200 | 429 281 | 3.3
Tabel 4 J-R property of specimen MR21
Identification
; Jic (kN/m) C C,
Specimen Category
MR Low-b
21 ow-bound 473.38 ] 610.99 0.42
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Tabel 7 Stability of case 1 & case 2 with reduced
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Fig. 14 Flow chart for optimization and anaysis
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Fig. 15 Optimized results
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