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1. EVALUATION BASIS

Evalustion was performed for two sets of assumed flew cont lguretions es

measured flaw slzes,

(n A Loop weld: Composite flaw 1,87 Inches long 0.075 inch deep
B Loop weld: 0,75 Inch jong, 0.175 Inch deep circumferential flaw

These flew s!zes were based on best estimates of Level || Inspector.

In the second eveluetion, ® through-wel! flew equal to 1/6 of the
circumference (16.7%) was postulated. This conservetive assumption was
made since the UT Inspection was somewhat restricted over spproximetely
1/3 of the clircumference. The Level |I| Inspector felt that In this
position, the UT results were effective over half the length (or 1/6 of
the clrcumference). The essumption of & 16.7% through=wall fiew

therefore represcnis a 'Imiting condltion,

The following stress values were used for the purpose of predicting crack
growth and allowable flaw sizes,

m =3 ksl (pressure stress = pd/4t)
Py + Pb = 5 ksl

The P" 4 Pb was an est!mate since the Informet!on was not avallabie In the

ctroce ransrt Neverthalece. I+ Is ransoneble since the reducer |s not

connected to any plping and therefore experliences no piping loeds. Seismic

loads are also Insigniflicent.

For creck growth anelysis & residual (bending) stress of 30 ks! Is essumed.
Crack growth rates corresponding to furnace sens!tized meterial In 8 ppm
oxygenated water (Flgure 1) wes used. This Is appropriate since the
env|ironment In the reducer |s stagnant.




2, EVALUATION OF CRACKS PER UT SIZING

Figures 2 and 3 show the aliowable fisw sizes per INB-3642 (safety factor of
5) on the same plot, the as-measured InitTiel tiew siz2e, ON0 predicred crack Is
shown. Besed on the essumed conservetive furnace sens!tized crack growth
rete, both cracks are predicted to grow to through=wall In approximately 3000
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allowable value since the safety factor of 3 can be maintained with o
through-well crack of over 40% of the clrcumference., Even after the crack
becomes through-wall, further clrcumferentlel crack growth can be tolereted
before the Code allowable length |s exceeded. Thus, the component |s
scceptable for continued operation for at least 3000 hours.

3. EVALUATION ASSUMING THROUGH=-WALL FLAW

In this |Imlting calculation & through=wall crack of 16.78 circumference Is
assumed. Flgure 4 shows that this Is within the el lowable crack |ength per
INB-3642 of Sectlion X| ASME Code. Assuming sn eversge clircumferential crack
growth rate of 2 x 104 In/hr (corresponding to the plateau growth rates for
furnace-sens|tized material), It would teke 9000 hours before the Code |imits
ere reached. Thus, the flew |s acceptable even with the |Iimiting assumptions,



4, LEAK-BEFORE-BREAK CONSIDERATIONS

Experience has shown thet cracks in gmeii diemeier piping iead fo leeks which
ere detected by leak detection systems, The circumferential verietions In
weld res!duel stress produce preferentlal crack growth which |eads eventually
v jucai iwak, N fBci, i Ve essunes @ il vuyl=weii o 8wk wyuai 1O /€ of
the circumference, the expected |eekage rate Is of the order on 0.5 gpm. This
could be detected by speciel leak monitors such as molsture sensitive tape.

In any case, |eak-before-bresk remalns valld and provides Inherent safety
marglns.

9. CONCLUSION

Contlnued operetion cen be Justifled for at leest 3000 hours of operation,
oven wlth conservative assumptions on Initiel crack size and crack growth
rate. Even If the indicetion becomes a thruugh=weil fiew, Cude safety wargins
would be preserved for & much longer perl!od. Leak-before-bresk provides
edd|tional safety margin,
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