
Stephen B. Bram 
Vice President 

Consolidated Edison Company of New York, Inc. November 8, 1993 
Indian Point Station 
Broadway & Bleakley Avenue Re: Indian Point Unit No. 2 
Buchanan, NY 10511 Docket No. 50-247 
Telephone (914) 737-8116 

Document Control Desk 

US Nuclear Regulatory Commission 
Mail Station P1-137 
Washington, DC 20555 

SUBJECT: Supplement to Proposed Amendment to Technical 
Specifications Regarding Turbine Valve Test 
Frequency and Electrical Overspeed Protection 
System 

This letter provides additional information in support of the 
above subject license amendment request, which was 
transmitted by letter dated August 9, 1991, and subsequently 
clarified by letter dated February 12, 1992.  

Included as attachment A to this letter is a summary of the 
Westinghouse Owners Group (WOG), Turbine Valve Test Frequency 
Evaluation (TVTFE) Subgroup final report. This report is the 
first update of the WCAP-11525 turbine valve failure rates 
and effects on destructive overspeed probabilities. It 
covers updated turbine valve failure rates based on a more 
rigorous screening of data collected from January 1, 1986 
through May 31, 1992, from nuclear power plants with BB95/96 
turbines only. The report was promulgated consistent with 
the Nuclear Regulatory Commission's (NRC) required commitment 
for use of the WCAP-11525 methodology in support of plant 
specific amendment requests to extend turbine valve 
surveillance intervals.  

The Westinghouse report reflects a re-evaluation of the 
turbine valve testing frequency probabilistic analysis.  
This re-evaluation uses the methodology of WCAP-11525 and is 
based on accumulated valve failure rate information to date, 
including the Salem and St. Lucie stations turbine overspeed 
events in 1991 and 1992, respectively. In addition, this 
report now reflects test intervals for the turbine control 
and trip system that are consistent with the Indian Point 
Unit 2 Station's surveillance interval for this system.  

Based on the updated failure rates and destructive overspeed 
probabilities, the report concluded that more conservative 
turbine valve testing intervals are required. These findings 
supersede the results of WCAP-11525. For Indian Point Unit 2 
(IP2), depending on the option chosen, the report now 
recommends turbine valve testing intervals between 1 to 6 
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months only, as opposed to Ehe recommended 1 year testing 
interval of WCAP-11525 for 1P2. It should be noted that 
neither the original nor the updated report took credit for 
the independent electrical overspeed protection system 
(IEOPS).  

As stated in our proposed amendment submittal on this matter, 
we intend to continue working with the turbine valve vendor 
to maintain a turbine valve failure data base and adjust our 
turbine valve testing frequency consistent with the 
recommendation of the TVTFE program as a condition of NRC 
approval of our pending amendment request. We hope that this 
additional information will prove helpful in your review of 
the requested amendment.  

Should you have any additional questions regarding this 
matter, please contact Mr. Charles W. Jackson, Manager, 
Nuclear Safety and Licensing.  

Very truly yours, 

cc: Mr. Thomas T. Martin 
Regional Administrator - Region I 
US Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Mr. Francis J. Williams Jr., Project Manager 
Project Directorate I-i 
Division of Reactor Projects I/II 
US Nuclear Regulatory Commission 
Mail Stop 14B-2 
Washington, DC 20555 

Senior Resident Inspector 
US Nuclear Regulatory Commission 
P0 Box 38 
Buchanan, NY 10511 

Mayor, Village of Buchanan 
236 Tate Avenue 
Buchanan, NY 10511 

Ms. Donna Ross 
Division of Policy Analysis and Planning 
New York State Energy office 
Agency Building 2, Empire State Building 
Albany, NY 12223
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SUMMARY OF WESTINGHOUSE OWNERS GROUP 
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FINAL REPORT "UPDATE OF BB-95/96 TURBINE VALVE FAILURE 
RATES AND EFFECTS ON DESTRUCTIVE OVERSPEED PROBABILITIES" 
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The report provided revised failure rates and data tracking curves intended 
to replace the failure rates previously provided in WCAP-11525, 
"Probabilistic Evaluation of Reduction in Turbine Valve Test Frequency", 
dated June, 1987. The updated turbine control and stop valve failure rates 
are based on a rigorous screening and verification of valve data collected 
from January 1986 through May 1992 and reflect a revised and improved basis 
compared to WCAP-11525. The new starting point was chosen because an 
improved process of reporting turbine valve incidents which provides better 
documentation, was implemented at that time. Data collected prior to that 
date, including fossil plant data, have been removed from the data 
collection record. This allows for better and more efficient tracking and 
development of valve failure rates. However, in determining the failure 
rates for the turbine stop and control valves, a multiplication factor of 
1.2 was included to conservatively account for the possibility of unreported 
or undocumented incidents.  

Review of the data led to categorizing valve failures in five categories or 
types, and each failure type was incorporated into the destructive overspeed 
fault tree model that was used to evaluate the impact of the revised failure 
rates. Two new stop valve (SV) and control valve (CV) failure modes have 
been added to the analysis and data tracking effort: failure of the SV 
spring and failure of the CV spring bolt. A third failure mode, referred to 
as "stop valve mechanical damage" in WCAP-11525, was replaced by the failure 
mode "stop valve disc failure". These revised failure modes provide more 
specific characterization of the valve incidents that have occurred since 
1986.  

Probabilities of turbine missile ejection at design and intermediate 
overspeed were not considered in the current analysis. Missile ejection at 
design or intermediate overspeed can only occur if a crack of sufficient 
size is present in the LP rotor discs. The fully integral rotor 
construction (as exists on IP2) greatly reduces the chance of formation of 
stress corrosion cracks such that the probabilities of missile ejection at 
design and intermediate overspeed are calculated to be less than 1.OE-06 per 
year for 30 years of operation between inspections. As indicated in 
WCAP-11525 Table 8.3-2, for plants with fully integral rotor design, turbine 
stop/control valve failure rates will not result in any appreciable impact 
from missile ejection at design and intermediate overspeed. Thus, for 
plants like IP2, Westinghouse concluded that the calculation of the annual 
probability of destructive overspeed provides a good estimate of the total 
annual probability of turbine missile ejection.  

Destructive overspeed probability results were calculated for a BB-95/96 
turbine with four stop valves (SV) and four control valves (CV), arranged 
1-on-l, and an electro-hydraulic (EH) control system (Variation No. 3 in 
WCAP-11525). This differs from IP2 which is consistent with Variation No. 2 
with a 300 psi control oil system. The destructive overspeed fault tree was 
modified to incorporate the new SV and CV failure modes, as well as an 
updated model of the solenoid valve failure and drain system failure. The 
solenoid valves are now conservatively assumed to be tested at refueling in 
the model. The updated solenoid valve model incorporated additional common 
cause failures of the EH trip system. This stemmed from a review of 
overspeed events that occurred at the Salem and St. Lucie stations in 1991 
and 1992. Thus, the model now reflects solenoid valve failure rates which 
are considerably greater than those used in WCAP-11525.
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Although differences exist in the °basic turbine control systems for the 
plants ,that make up the subgroup, similar redundancy and diversity is 
provided. In addition, the current use of conservatively high solenoid 
valve failure rates and solenoid valve common cause factors, assures that 
the impact of EH control system failures is maximized and conservative.  
Also, quantification results and importance factors indicated that the 
turbine control/stop valve failures are still the dominant contributors to 
destructive overspeed probability. In comparison, the EH control and trip 
system failures have a small and negligible impact. Likewise, the high 
pressure (HP) turbine valve arrangements are all similar in the sense that 
each type has only four steam paths to the HP turbine with the same 
combinations of stop/control valve failures that result in destructive 
overspeed. In addition, each plant in the subgroup has the same basic 
design for the stop and control valves, so the stop and control valve 
failure modes are applicable to all. Thus, from the perspective of basic 
valve failure rates and combinations of basic failures that must occur to 
produce destructive overspeed, the results are applicable to all of the 
turbines in the subgroup. Therefore, the results of the destructive 
overspeed probabilities are applicable and conservative for both the EH and 
300 psi turbine control systems in the subgroup.  

The Westinghouse data base for initiating events was used in the revised 
analysis for the period in question. This revealed 21 generator trip 
incidents for all 16 subgroup units during the period. A new mean frequency 
of 0.28 per year for system separation was calculated and used in this 
revised analysis of destructive overspeed. The equivalent frequency of 
system separation was determined to be 0.5 per year in WCAP-11525.  

In conclusion, the investigation of the impact of the revised BB-95/96 
turbine valve failure rates appropriately focused on the probability of 
destructive overspeed, utilized the WCAP-11525 methodology, and destructive 
overspeed fault tree. Similar to WCAP-11525, no credit for the independent 
electrical overspeed protection system (IEOPS) was taken. The WCAP-11525 
definition of destructive overspeed is the occurrence of system separation 
(complete and rapid loss of load on turbine) followed by the failure of one 
stop and control valve in the same steam path to close. Given that 
destructive overspeed occurs, all LP rotor types, including rotors with 
shrunk on discs and fully integral rotors, are assumed to experience ductile 
failure of at least one disc at destructive overspeed and ejection of a disc 
fragment through the turbine casing. The probability of destructive 
overspeed was presented in tables and curves that recommended turbine valve 
test intervals in the range of 1 to 6 months, based on stated assumptions.  
This reanalysis has identified failure of the stop valve disc as one of the 
most important contributors to the overspeed event.


