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WISCONSIN PUBLIC SERVICE CORPORATION 

600 North Adams 0 P.O. Box 19002 * Green Bay, WI 54307-9002 

June 2, 1997 10 CFR 50.90 

U.S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Ladies/Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Supplemental Information for Proposed Technical Specification Amendment 144c: 
Laser Weld Repair of Degraded Westinghouse Hybrid Expansion Joint Sleeves 

References: 1) Letter from C. R. Steinhardt (WPSC) to U.S. Nuclear Regulatory 
Commission dated April 22, 1997.  

2) Letter from Clark R. Steinhardt (WPSC) to U.S. Nuclear Regulatory 
Commission dated May 15, 1997.  

By letter dated April 22, 1997, and supplemented on May 15, 1997, Wisconsin Public Service 
Corporation (WPSC) submitted a Technical Specification (TS) amendment request to allow laser 
welded repair of Westinghouse hybrid expansionjoint sleeved steam generator (SG) tubes. The laser 
welded repairs (LWRs) were performed in the Kewaunee Nuclear Power Plant (KNPP) SGs from 
November of 1996 through January of 1997. On January 31, 1997, in preparation for plant start-up, 
the secondary side of the SGs were filled with water. After filling the SG secondary sides with 
water, the primary side tube sheet was monitored for signs of leakage. A number of LWR tubes 
were found to be leaking slightly, as evidenced by dripping water or wet tube ends. WPSC 
immediately took actions to identify the extent of the leakage and to investigate the cause of this 
leakage, including pressurizing the secondary side of the SGs to approximately 100 psig, performing 
additional non-destructive examinations (NDE) of the tubes at the site, and removing tubes from the 
SGs to perform non-destructive and destructive examinations (DE) in the laboratory. The results 
of this work led to the conclusion that the heat treatment applied after the weld was completed, in 
combination with other factors, resulted in failure of a number of LWRs. This work also clearly 
demonstrated that LWRs that continued to show acceptable ultrasonic exam and eddy current results 
following the heat treatment also met all structural and leakage integrity criteria for operation, and 
could be returned to service. These results are documented in WCAP-14685, Revision 2, 
Addendum 1, which was submitted to the NRC staff on April 22, 1997, in support of the TS 
amendment request.  
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Of special note, regarding the extensive testing that was performed on these tubes, is the observation 
that a small number of these tubes exhibited the interesting phenomena of allowing a slight amount 
of leakage from the outside to the inside of the tube, but were leak tight when pressurized from the 
inside of the tube. Subsequent additional field testing, including a secondary side pressure test 
performed on March 17, 1997, at a test pressure of approximately 175 psig, identified two tubes in 
steam generator B, R25C57 and R32C28, which had acceptable NDE results, showed minor leakage 
during the secondary side pressure test. However, neither of these two tubes showed any leakage 
when in-situ pressurize tested at a nominal test pressure of 2765 psig. In total, 16 tubes in both SGs 
were pressure tested in-situ; all tubes with acceptable NDE results did not leak at test pressures 
representative of main steam line break pressure differential. These field results are also included 
in WCAP-14685, Revision 2, Addendum 1, and along with the extensive DE and NDE performed 
on a number of LWR tubes, clearly demonstrated the structural and leak integrity of these tubes.  
Therefore, it was determined that laser weld repaired tubes were acceptable for return to service.  

WPSC has concluded that the slight amount of leakage from the outer diameter to the inside of the 
two tubes is probably the result of a very small, below detection threshold, inconsequential defect 
in the weld region of the repair. The manner in which the weld is loaded during a secondary side 
pressure test is very different from the manner in which the weld is loaded during a primary side 
pressure test. In particular, the primary side pressure test will tend to place the weld under 
compression, tending to tighten the joint and close the weld. This compressive effect will be 
enhanced by the thermal expansions of the sleeve and tube at operating temperatures. The 
Inconel-690 sleeve has a higher coefficient of thermal expansion than the Inconel-600 tube, causing 
the tube-sleeve joint to become tighter at higher temperatures. Since these pressure and temperature 
effects will be present under the operating and accident conditions of interest; and since these effects 
were not present in the secondary side pressure testing WPSC has performed; WPSC has concluded 
that the secondary side test is a conservative and effective way to verify the adequacy of the laser 
weld sleeve repairs.  

A third set of secondary side pressure tests was performed between May 22 and 30, 1997, as a final 
qualitative check on the adequacy of the numerous sleeve and tube repairs performed during this 
outage. WPSC had determined that it would be prudent to take reasonable steps, such as secondary 
side pressure tests, to ensure the effectiveness of the repairs performed and to minimize primary to 
secondary tube leakage during operation. It was recognized that a small number of the LWR tubes 
may show minor leakage, in particular tubes R25C57 and R32C28, discussed above. WPSC elected 
not to plug these tubes in advance of the test to facilitate scheduling. Given the results of the 
previous secondary side test, leakage from these tubes was expected, and it was management's intent 
to plug these tubes and any others that showed signs of leakage, if an acceptable alternate disposition 
path could not be identified. Not unexpectedly, these tubes did exhibit signs of active or prior 
leakage. Tube R25C57 exhibited a leak rate of approximately one drop per 6 minutes. A 
discoloration was observed on tube R32C28, which may have been evidence of prior leakage. Both 
tubes have been plugged and removed from service. None of the other LWR tubes showed 
indications of dripping or wetted tube ends during the test.

GBNUCI N:\GROUP\NUCLEAR\WPFILES\LICNRC\SGTEST.WPD



.

Document Control Desk 
June 2, 1997 
Page 3 

In summary, WPSC has performed extensive testing and examination to demonstrate the 
acceptability of the LWRs performed on the KNPP steam generator sleeved tubes. The recent 
secondary side pressure tests and subsequent removal from service of tubes which exhibited leakage 
provide an additional verification on the adequacy of the repairs and does not change the conclusions 
with regard to their acceptability.  

WPSC appreciates the continued efforts of the NRC staff to review this proposed TS amendment 
request. Please contact a member of my staff if you have any question or require additional 
information.  

Sincerely, 

M. L. Marchi 
Manager - Nuclear Business Group 

SLB/jmf 

cc - US NRC - Region III 
NRC Senior Resident Inspector
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