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Fiqure 1 shows the weld residual stress and armplied stress
distribution used in the evaluation. The weld residual stresses
are tyvonical of larae diameter ninina. The annlied sustained
atress (pressure + weiaght + thermal strers) was 13 Ksi, Table 1
shows the detailed values of the stresses (sustained and Pm + P6)
obhtained from the Bechtel Report for the PHP nipina,

Piaqure 2 shows the crack nrofiles in the nipe as well as elhow
side of the weld 10-N-6, A conservative value of N0.3 in., was
used for thes averaqge crack denth in the nipe. This is consistent
with the 1imit 1o0ad approach used in the analvsis since the
allowahle crack size is hased on averaane denth (or area) rather
than the maximum denth., RBecause of the more extensive cracking,
the crark on the nine side was more limitina,

rigure ? shows the crack arowth rate data used in the analvsasis,
rurve #1 represants the unner Hound for weld sensitized material
and Curve #2 is the upner hound for Furnace Sensitized material.
Crack arnowth analvsis was done for hoth cases,

FPiqure 4 shows the stress intensity factor vs. non-dimensional
crack denth for a 135N Asaree circumferential crack under the
influence of the comhined residual stress + arnlied sustained
stress of 13 ¥si,

Pigqure 5(a) shows the crack denth as a function of time assumina
upner hHoundina crack arowth rate for weld sensitized material.
The final flaw size after 4000 hours (= 6 months) is agf =
N.,42, T™hia ie alsn shown on the failure Aiaaram (Pm 4+ PR = 0,6
Sm) in Piaure 5(h)., Tt is seen that the final crack size is well
within the allowahle value.

To nrovide a conservative upper bound value for the crack, agrowth
analvsis was also nerformed usina the crack arowth rate data for
furnace senasitized material in 2 nopm oxvaenated water. Fiagure
6(a) shows the crack denth as a function of time. The final flow
size after 4000 hours is agf = 0.608, This is shown on the
failure diaaram on Fiaqure A(h). Fven with the verv conservative
assumntions on crack arowth rate, the final flaw size is within
the allowahle value snecified in the new Section ¥XT Code Annendix
X%

nased on the reaults n0f the analvsis nresentad hare, Continued
onaration for the next 6 months without remair ~an he justified
for Peach Rottom 2.
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Peach Bottom ? PHR Suction T,ine

Law Fvaluation e

SIISTATNED STRESSES*

TFor crack arowth Fvaluation)

PRIMARY STRESSES

Pressure - 5.8 Kai

Nead Weiaght - 1.6 Ksi

Thermal Exnansion - 5.7 Kesi

Total ~ 13 Kei

TFor allowanie flaw side determination)

Pressure - 5.8 Ksi

NDead Weiaht - 1.6 Ksi

Seiaemic - 2.1 Ksi

Total 9.5 Ksi

Pm + P& 9.5

am = 15.6 = 0.56 (Assume 0.6)

= 16,0 ¥si at 550 Aeqgrees ¥

*Rased non the

in.

vs ,

0,775

Rachtel Stress Renort.
at-umed in the Analvsis)

Adjusted for thicknezs (0.9
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“icure S{a) Crack Depth vs. Time; weid Sensitized Material

Crack Growtn Data {Curye 1 in Figure 3): ‘
{large Pipe Residual Stress - Applied Stress = 12 K1)

CRACK DEPTH / THICKNESS
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Figure 6{p): Crock Pepth After 400C hours
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