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Estimation of Load Carrving Capacity for Pipe Wall Thinning
of Main Feedwater Piping in Domestic PWER
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Abstract

Such cases as the failure and/or weall thinning of carbon steel pipings due to
srosionfcorrosion in secondary piping svstern in NPPs have been widely reported In
thiz study, the effect of the wall thinning on piping integrity was estirmated for main
feediwrater piping in domestic PWH, [n special, the effect of the wall thinning and
overlay weld repair on piping load carrving capacity was estimated using both the
approstirnate  method  and  marmnerical method (FEMD) for the case of piping wall
thinning in domestic PWH The results are as follows @ (1) The overlay weld repair
ha=z =such increment of load carrving capacity as 1750 in hoop stress and 2056 in
moment compared to ASME Code limit, and 3320 in both hooo stress and moment
compared to thinned piping (2) The 28% incremnent of stress concentration ocours in
thintied area cormpared to code repair,
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Table 1, 2AFES ¥Heoz 25t Y3uksf 54 4 DHE
Ro i t Hedit=dy THE
Case ] . ]
Gy | Gnd | Gnd | o (psi) | AYCHE|E | RoA(X1000) |AFCHY| &
1 2| 2062 | 0.938 121586 (.30 4,904 077
2 Y 2311 | 0684 15314 1 f. 407 1
3 2| 2400 | 0600 17780 1.16° 7247 1.13°
4 2| 2164 | (0.836 12445 (.51 G404 (.54
i U236 | 8400 | 0.836 12761 053" 5117 0.20"
Table 2 =sx[ES] BiHo=z 325+ YHsF 25 4l QHE
TR Hel gy SAE 2l gk
Casze
O alpsi) | &0 H[E g alpsi) |[4HOH W[ E 9%
2 15215 1 15314 1 (.68
3 17658 1.16 17780 1.16 Q.59
4 12345 0.81 12403 0.81 0.45
5 126358 (.53 12761 (.53 0.497
Table 3. XA Hoz 25F =3 J=E AEj
Fosition {Case 3 {Case 4 Case 3&4
(Fig. 2 o & (psiy =Y g spsi) | =Y H| =
A bE o J.618 6017 {.557 1.11
E 11472 A 6192 {.553 1.29
C Wt (547 B2 30 {.667 0.57
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Fig, 1 Geometry of Pipe Wall Thing in Main Feedwater Line and
iwverlay Weld BHepair



Fig. 2 Finite Element Modelling for Wall Thinning and Overlay Weld Repair
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Fig. 3 Hoop Stress along Weld Fusion Line from Pipe Inner Surface
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