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1.0 INTRCDUCTION

Duke Power Company (the licersee) submitted fts response to NRC Bulletin 88-02,
*Popidly Propqgating Fatigue Cracks in Steam Generator Tubes" by letters dated
March 24, April 28, and June 10, 1988 ond by letter dated Jenvary 16, 1088,
Bulletin £8-02 requested that licensees for plants with Westinghouse steam
generators employing carbon steel support plates teke certain specified actions
to minimize the potential for & steam generator tube rupture event caused by @
Saq1d;{ p;gg;gatirg fatigue crack such as cccurred &t North Anna Unit 1 on
u’ .. L]

2.0 DISCUSSION
The licensce reports that the McCuire Unit 1 steam generatours exhibit evidence

of denting at the uppermost support plate. Accordingly, ftems C.1 and .2 of
the bulletin are applicable to McGuire Unit 1,

In accordance with item C.1 of the bulletin, the licensee has impemented ar
enhanced primary-tc-seconcary leak rate monitering program which is described
in the licensee's June 10, 1988, letter. This enhanced eek rate monitoring
program is an irterim compensatory neésure pending completion of the actions
requested in item C.g of the bulletin and NRC staff review and approvel of
these actions,

The licensee hes implemented the generic program Ceveloped by Westinghouse to
rescive item C.2 of the bulletin, The licensee's implementation of this program
is described in Westinghouse report WCAV-12060 (Proprietary) which was subnitted
with the licensee's letter., This report describes the analyses which were cone
ducted to establish the susceptibiiity of the McGuire stesw generator tubes to
rapidly propagating fatigue crecks end to identify any needed corrective actions,

The staff hes reviewed the Westinghouse gereric program and cocumentec ts evalu-
etion in Reference 1. The starf concluded in Reference 1 that the Vestinghouse
program is an acceptable approach for resciving item C.2 of the Dulletin, The
steff further concluced that the Westinghousc program, 1f properly inplemented,
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will provide reasonahle assurance against further failures of the kind which
occurred at North Anne Unit 1. The sefety evaluation herein ircorporates the
staff's gereric Reference 1 evaluetion by reference,

The analyses for the McCuire Unit 1 steam generators conservetively assumed that
a1l unsupported tubes ure dented ¢t the uppermost support plate. In zddition, the
stress ratio enc feligue estimates were based on the assumption of & full neen
stress effect (f.e., yield stress), corsistent with staff findings in Reference

10

Stability ratios for the McGuire Unft 1 stean generator tubes were determined from
cetatled analyses g;rforlnc for McGuire Unit 2 whose thermal-hycreu)ic conditions
are slightly more limiting than those for Unit 1. These analyses included tube
instabi ity analyses performed with the FASTVIE computer code using thermel-
h{oruulic input from a 3.0 ATHOS mode), Flow peaking fectors were determined for
the actue) anti-vibratior bar geometry ¢t McGuire Lnit 1 on the besis of results
from air model tusts,

The analyses documented in WCAP-12060 show that al) unsupported tubes in the
‘Cuire Unit 1 stearm gerneratore satisfy the Westinghouse stress vetio criterion,
The fatigue usege factor for the most liniting tube 1s calculated to be 0.95 for
8 é0-year opcrating period with the current fue) gycle paremeters (e.g., steam
pressure and flow, circulation ratic), Thus, the licensee has concludec that al)
tubes ir the McGuire Unit 1 steam generators are acceptable for continued service
énd that no hercdwere modifications, preventive tube plugging, or other measures
arc recessary o precluce fatigue crach initiation,

3.0 CONCLUSION

The staff concludes that the cctions taken by the licensee resolve the issues
tdentified in Bulletin £8-02 anc are, therefore, acceptable. Cortistent with
staff finding hc. 11 in Reference 1, the ebove fingirgs are subject to the
development of acministrative controls by the licensee to ensure that updatec
stress ratio ane fatfgue usage calculations are performed in the event of any
significant changes to the steer generator c;ercting perameters (e.g., steam
pressure and flow, circuletion ratio) relative o the reference parameters
essumed in the NCéuiro Unit 1 aralyses.
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