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Abstract

The piping systems in nuclear power plant are composed of various typed pipes such as straight,
elbow pipe, branch and reducer etc. The elbow is connected from straight pipe to another pipes in
order to establish the complicated piping system. Elbow is one of very important components
considering management of wall thinning degradation. It is however applied by various loads such as
system pressure, earthquake, postulated break loading and many transient loads, which provoke simply
the internal pressure, bending and torsional stress. In this study, firstly pipes in the secondary system
of the nuclear power plant are classified as pipe size and type for selecting the investigating range.
Next, a large number of finite element analysis considering the all typed dimensions of commercial
pipe has been performed to find out the behavior of TES(twice elastic slop) plastic load of elbows,
which is based on evaluation of the structural safety factor. Finally performance based structural safety
factor was investigated comparing with maximum allowable load by construction code.
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Table 1 R, /¢, for commercial pipe

oD. SCHEDULE
linch] | 55| 10| 20| 30 |STD 40| 60| XS| 80 | 100| 120| 140| 160
2.37517.81104 72 7.2 49 49 30
2875168 11.5 66 66 47 47 33
3500 |20.6]14.1] 76 76 5.3 53 35
4,000 | 23.6/16.2 83 83 58 58

4500 | 26.6/18.3 9.0, 90 6.2 6.2 46 37
5563 | 25.0[20.3 10.3/10.3 69 69 5.1 40
6.625|29.924.2 11.3/11.3 79 7.2 5.4 4.1
8625(39.1/28.6) 16.815.1/ 129/ 129 10.1] 81| 8.1] 6.8] 55| 48] 4.3
10.750 | 32.1 21.017.0114.2[14.2110.3 10.3 85| 7.0] 59| 49] 4.3
12.750 | 34.9 25.0/188] 1651521108 12.3 88| 7.1 59| 52| 44

14.000 | 36.7) 27.5/ 21.918.2/18.2/ 15.5/11.3| 13.5 88| 7.0| 59| 51| 45
16.000 | 42.1) 31.5/ 25.1] 20.8/ 20.8 15.5/11.7]15.5 9.0| 7.3| 6.1| 51| 45
18.000 | 47.4 35.5 28.3 20.0/ 23.5/ 155 11.517.5 9.1| 7.3| 6.0| 5.3| 46
20.000 | 45.4/39.5/ 26.2 19.5/ 26.2/ 16.3/ 11.8/ 19.5 9.2| 7.3| 6.2]| 5.2| 4.6
22.000 | 50.0{ 43.5] 28.8| 21.5( 28.8) 12.1]21.5 93| 75| 63| 54| 47
24.000 | 47.5]47.5/31.5/20.9/ 31.5/16.9/ 11.9/ 23.5 93| 7.3| 6.1| 5.3| 4.6

26.000 41.2/25.5 34.2 25.9)
28.000 44.4/27.5/21.9/36.8 215
30.000 | 47.6 47.6| 29.5] 23.5) 39.5 29.5
32.000 50.8/ 31.5) 25.1/ 42.2) 315
34.000 54.0| 33.5) 26.7| 44.8 33.5
36.000 57.2/35.5) 283 47.9 35.5
42.000 55.5 41.5
48.000 63.5] 475

Fig. 4 FEA Model of elbow and open mode load
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Table 2 Mechanical properties used in FEA

o, [M] | o, [Wa] | o, [Wa]| E [Ga] | v [-]
291.1 | 4816 | 583.1 210 0.3
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Fig. 5 Stress-strain curve used in elastic-plastic
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Fig. 6 TES load definitions in elbow
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