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INTRODUCTION

Ultrasonic inspections of the North Anna, Unit 2, LP turbine rotors
were performed during the April 1983 scheduled outage. These inspections

identified cracks at the keyways in the No. 1 and No. 2 discs of both
rotors. Keyway cracks were detected in the No. 1, governor-end disc and

the No. 2, generator-end disc of the LP-1 rotor. In the LP-2 rotor, ultra-
sonic crack indications were obtained at keyways of both No. 1 discs and
both No. 2 discs. The LP turbines at North Anna, Unit 2, are Westinghouse
BB 281 machines and the rotors had accumulated approximately 14,500 hours

of operation at the time of the outage. Both rotors were returned to the
manufacturer and upgraded by the installation of new No. 1, No. 2 and No. 3
discs of the heavy-hub, keyplate design. After the original discs were
unstacked, a hub sample containing a keyway crack was cut from the No. 1,
governor-end disc of the LP-1 rotor and forwarded to Southwest Research
Institute (SwRI) for metallurgical examination. A photograph of the sample,
as received at SwRI, is shown in Figure 1. The objective of the investi-
gation was to establish the nature and extent of the keyway cracking and
compare the features of the crack(s) with those determined for other cases
of LP turbine disc cracking.
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corrosive attack of the crack surfaces, but there was no significant dif-
ference in the extent of such attack over the several locations examined.

Prior to cleaning, the deposit present on the crack surface was
qualitatively analyzed by energy dispersive X-ray spectroscopy (EDS). An
X-ray energy spectrum from the as-opened crack surface at a point near the
keyway surface is shown in F.gure 10. The principal elements detected were
iron, chromium, and nickel; all constituents of the base metal. A small
amount of chlorine was detected at this particular point. Except for extremely
small peaks for chlorine and sulfur, no other extraneous surface elements were
detected. These observations establish that the crack surface deposits are
simply oxides of the base metal and that no unusual surface contaminants were
present.
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FIGURE 6. EXPOSED CRACK SURFACES.
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FIGURE 7. DIAGRAM OF CRACK SURFACES.
Dimensions in inches.
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SEM FRACTOGRAPHS FROM EXPOSED

Segment D, Figure 7, near crack
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