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Abstract: Flow Accelerated Corrosion (FAC) occurring during in-service conditions results in localized wall-thinning
in the feeder pipes of CANDU. The wall-thinning of the feeder pipes is the main degradation mechanisms affecting the
integrity of piping systems. In this paper, we assess the integrity of wall-thinned feeder pipes by limit load analysis. The
limit loads for wall-thinning feeder pipes subjected to in-plane bending and internal pressure were determined on the
basis of finte element limit analyses. The limit loads are determined from the results of limit analyses of elastic-
perfectly-plastic materials using the large geometry change. Closed-form approximations of limit load solutions for
wall-thinning feeder pipes subjected to in-plane bending and pressure are proposed.
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Fig. 1 Schematic illustrations of elbows, relevant variables
and applied loads

Fig. 2 Typical finite element meshes
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Fig. 3 Moment-rotation relation and TES plastic load
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Fig. 4 Tensile test result and elastic perfectly plastic
property
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Fig. 5 Plastic limit collapse load according to bend
characteristic of feeder pipes
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Fig. 6 Limit pressure according to bend characteristic of
feeder pipes
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Fig. 7 FE limit pressure for extrados wall-thinning feeder
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Fig. 8 FE model

0.8
Intrados wall-thinning under internal pressure
0.7
n.° 0.6
~
—
[a
0.5
6/m 0.1 025 0.5
| 49/n
0.4 0.25 u m] 1]
0.5 e O ©
1.0 A A A
0‘3 1 1 1 1 1 1 1
00 01 02 03 04 05 06 07 038
d/t
Fig. 9 FE limit pressure for intrados wall-thinning feeder
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Fig. 10 TES plastic load for extrados wall-thinning
feeder pipe under closing moment
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Fig. 11 TES plastic load for extrados wall-thinning
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Fig. 12 TES plastic load for intrados wall-thinning feeder
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Fig. 13 TES plastic load for intrados wall-thinning feeder
pipe under opening moment
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