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SUBJECT: Calvert Cliffs Nuclear Power Plant 
Unit Nos. 1 & 2; Docket Nos. 50-317 & 50-318 
Revisions to the Containment Tendon Long-Term Corrective Action Plan 

REFERENCES: (a) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, 
dated May 14, 1998, Containment Tendon Long-Term Corrective Action 
Plan 

(b) Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk, 
dated October 28, 1997, Containment Tendon Engineering Evaluation 

In our letter dated May 14, 1998 (Reference a), we provided our long-term corrective action plan 
regarding the Calvert Cliffs Nuclear Power Plant Units 1 and 2 Containment tendon degradation. A 
further evaluation of the vertical tendon corrosion has resulted in changes to our plan. The details of 
these changes and the new completion schedule for the major milestones are described below.  

REVISIONS TO THE LONG-TERM PLAN (Original Commitment in Italic) 

0 By December 31, 1998, Baltimore Gas and Electric Company (BGE) will complete research to 
determine an effective method for removing as much of the old grease (Visconorust 2090-P) as 
practical from the tendon ducts. Removing the old grease and refilling the tendon ducts with new 
grease (Visconorust 2090-P4) is expected to minimize future corrosion both by providing grease 
with superior corrosion inhibiting properties and by removing moisture entrained in the old 
grease. This research effort will concentrate on grease removal from tendon ducts that contain a 
tendon assembly under-load. Grease removal from tendon ducts that have had their assemblies 
removed should be relatively easy to accomplish.  

No change was made to this item. This item is complete and our procedure has been changed 
to incorporate the lessons learned from this research.  
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By December 31, 1999, BGE will re-inspect all of the vertical tendons previously identified as 
containing severely corroded wires, in an effort to monitor the potential for additional tendon 
wire degradation. This inspection will include the removal of the upper grease caps and a visual 
inspection of the button-headed wires to determine if additional breaks have occurred 

The re-inspection of the corroded vertical tendons has been completed. The inspection was 
expanded to include randomly selected tendons in the Unit 2 containment from the 
uncorroded tendon population in order to support the statistical (Weibull) model of tendon 
degradation. Of the 79 Unit 1 vertical tendons that were re-inspected, 1 tendon had 1 
additional broken wire. Of the 74 Unit 2 severely corroded vertical tendons that were re
inspected, 5 tendons had a total of 7 additional broken wires. An additional 28 vertical 
tendons on Unit 2 were inspected to make up part of a random sample. One tendon from the 
random sample that was not identified in 1997 as containing severely corroded wire was 
found to have 1 broken wire. The results of the 1999 inspection are summarized in the 
Table 1 below.  

Table 1 
Results of 1999 Tendon Inspection 

Unit Tendon No. Number of New Number of Previous Total 

Broken Wires Broken Wires Broken Wires 

1 56V29 1 6 7 

2 12V9 1 0 1 

2 61V17 1 5 6 

2 56V22 2 9 11 

2 56V13 2 12 14 

2 56V24 1 8 9 

2 56V27 1 9 10 

Forty of the 102 Unit 2 vertical tendons inspected made up a random sample drawn from both 
previously corroded and non-degraded tendons, but not tendons with previous broken wires.  
The results of the random sample inspection were used as a data point for a revised Weibull 
model to predict the extent of tendon wire degradation through the end of plant life assuming 
license renewal. The model uses the inspection data points from the 1997 and 1999 
inspections to predict both the number of tendons with broken wires, and the number of 
broken wires per tendon. Statistically, the 1 tendon with a new broken wire represented a 
median (50% confidence) failure rate of 2.5% and 95% confidence that no more than 9.1% of 
the total population was affected by broken wires, or 16 tendons. Using the 95% confidence 
value for the failure rate ensures a conservative prediction of the number of tendons with 
broken wires for the remainder of plant life assuming license renewal. The model assumed 
the rate of increase of the mean number of wires broken per affected tendon and the variance 
of the broken wire distribution will not change for the remainder of plant life. The model also 
took no credit for remedial actions performed to date, such as local regreasing or sealing of 
bolt holes in the cans, thus adding additional conservatism to the prediction.
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By December 31, 2000, BGE will replace all severely corroded vertical containment tendons with 
new tendons. Currently, it is estimated that 63 of 202 vertical tendons from Unit I and 64 of 204 
vertical tendons from Unit 2 will be replaced All of the remaining vertical tendons will have their 
old grease removed to the maximum extent practical and replaced with new corrosion inhibiting 
grease that will encapsulate the wires and prevent corrosion. In addition, all vertical tendons will 
have a redesigned grease cap installed on the upper bearing plates to prevent water intrusion.  

By December 31, 2000, BGE will perform regreasing and visual inspection for broken wires 
at the upper tendon gap on the vertical tendons that did not have corrosion identified on them 
during the 1997 inspection. After reviewing the final reports for the 1997 inspections, it was 
determined that 123 of 202 vertical tendons from Unit 1, and 130 of 204 vertical tendons from 
Unit 2, did not have severe corrosion occurring on them. The old grease will be removed to 
the maximum extent practical and replaced with new, corrosion-inhibiting grease that will 
encapsulate the wires and prevent corrosion. In addition, those tendons that are regreased will 
have a redesigned grease cap installed on the upper bearing plate to prevent water intrusion.  

By December 31, 2000, BGE will provide the NRC with a listing of the vertical tendons that 
will be replaced and actions that will be taken for tendons that will not be replaced. The 
candidates for replacement will be based on the 1997, 1999, and 2000 inspections results, as 
well as the engineering analysis. Depending on the results of the engineering analysis, 
replacement may be any number between 0 and 100% of the 153 vertical tendons identified 
during the 1997 inspection to be severely corroded.  

If replacement is considered necessary, BGE will commence replacement of the vertical 
tendons identified in our 2000 correspondence during the calendar year 2001, and will 
complete the replacement of the vertical tendons by December 31, 2002. During the 
replacement, new corrosion-inhibiting grease will be used in order to encapsulate the wires and 
prevent corrosion. In addition, the new tendons will have a redesigned grease cap installed on 
the upper bearing plates to prevent water intrusion.  

JUSTIFICATION FOR THE LONG-TERM PLAN 

As we described in Reference (b), an exhaustive root cause analysis has concluded that tendon wire 
failures and corrosion problems resulted from a combination of water and moist air intrusion and 
inadequate initial grease coverage of wires in the void, which created a corrosive environment. Shifting 
the work scheduled for 2000, as proposed, allows correcting the root cause first, ensuring the healthy 
tendon population stays healthy while minimizing the impact on other plant resources for that year. The 
1999 inspection results provided a second data point allowing an improved Weibull model to be 
developed. Because only a sample of tendons was inspected in 1999, statistical uncertainty required the 
assumption of a larger number of tendons possibly affected by broken wires. The analysis of the 1999 
data did not cause us to question the validity of the 1997 model. The loss of tendon load that would result 
from the number of broken wires predicted by the revised Weibull model would not result in exceeding 
design preload requirements, even without tendon replacement. Furthermore, the revised model is 
conservative because it allows for statistical uncertainty in the 1999 inspection and takes no credit for 
corrective actions taken in the future.



Document Control Desk 
December 7, 1999 
Page 4 

Moving the replacement phase of the long-term plan to 2001/2002 allows us to gather additional data and 
perform the required analysis to determine which vertical tendons we need to replace, taking into account 
the pre-stress margin, containment geometry, and license renewal. Extending the replacement phase over 
two years allows us to perform the replacement activities during the summer months and takes into 
account possible weather delays.  

The revised long-term plan will allow us to do the required work in a logical sequence while minimizing 
the impact on plant resources for any given year. This will allow us to efficiently use our plant resources 
on other issues that could impact plant safety.

Very truly yours,

CHC/DJM/dlm 

cc: R. S. Fleishman, Esquire 
J. E. Silberg, Esquire 
S. R. Peterson, NRC 
A. W. Dromerick, NRC

H. J. Miller, NRC 
Resident Inspector, NRC 
R. I. McLean, DNR 
J. H. Walter, PSC


