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Plants Commercial Operation Dates Replacement Dates
Ginna 07/1970 06/1996
Point Beach 1 12/1970 03/1983
H. B. Robinson 03/1971 i0/1584
Point Beach 2 10/1972 12/1996
Turkey Point 3 12/1972 _ 0441982
Turkey Point 4 09/1973 05/1983
Indian Point 2 0R/1974 N/A
indian Point 3 08/1976 06/1989
Degradation Mechanisms in Westinghouse Modei 44 Steam

Model 44 Steam Generators (SGs) use alloy 600 material for tubing. The tubes are supported vertically by
the thick tube sheet at the bottom of the steam generator and laterally by drilled-hole tube support plates
which are made of carbon steel. Corrosive producets ( tvmca]lv magnetite} tend to accumutlate in the crevice
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The tubes in Model 44 SGs were mechanically rolled for only a few inches into the tubesheet starting at
the primary (lower) face of the tubesheet. As a result, a crevice exists between the tube and the tubesheet
for the portion of the tube within the tubesheet that is not expanded. Since the tube was mechanically

rolled into the tubesheet, the expansion transition is commonly referred to as a roll transition. Plants with
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provide a new pressure Doum;lary free of any detectable defects. By so doing, the licensees have been abie
to apply alternate repair criteria, such as the F-star criterion, in which tubes with degradation in a certain
specified distance below the top of the tubesheet or the bottom of the roll transition (whichever is lower),
may remain in service. Tubes accepted for continued service on the basis of the F-star criterion have
structural and leakage inteoritv consistent with rcgulamrv criteria.
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hibited axial and circumferential cracking. The degradation

, Tesidual stresses, and tube denting at the top
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