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Main Steam Lines Exceeded Leakage Limits 
LER 1999-006-00 
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Gentlemen.  

Attached is Licensee Event Report (LER) 1999-006-00 which is a interim report. Should 
you have any questions or require additional information regarding the contents of this 
report, please contact the licensing representative listed on the attached LER.
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On November 2 and November 13. 1999, with the reactor shutdown, a review of data from Main Steam Line (MSL) Local 
Leak Rate Testing (LLRT) determined that the as-found leakage through both the inboard and outboard Main Steam 
Isolation Valves (MSIVs) in the A and C MSLs exceeded the acceptance limit. TS 3.6.1.3 specifies a total leakage limit of 
100 standard cubic feet per hou1r (scfh) equivalent to 47,200 standard cubic centimeters per minute (sccm) for all four 
MSLs. The acceptance leakage limit for individual MSIVs is 11,800 sccm (25 scfh). The as-found leakage rate through the 
B21F022A (inboard MSIV on the A MSL) was approximately 208,602 sccm (440.7 scfh) and unquantifiable through both 
C MSL MSIVs due to excessive leakage beyond the measuring capability of the test equipment. Total leakage through 
both the A and C MSLs exceeded the total allowable leakage limit specified in TS 3.6.1.3 for all four MSLs.  

Since the MSIVs are designed to automatically close following a level 1 reactor water level signal indicative of a loss of 
coolant accident (LOCA), total leakage would be expected to have been attenuated to the leakage rate of the valve in 
each affected MSL with the minimum leakage (minimum pathway leakage). Additionally, the Main Steam Isolation Valve 
Leakage Control System in association with the Main Steam Shutoff Valves (MSSVs) were available to limit radiological 
releases to the environment. The MSSVs successfully passed leak rate testing. All MSIVs have been appropriately 
reworked and retested satisfactorily 

Although the design basis MSIV leakage limits would have been exceeded given a postulated LOCA, there were no actual 
safety consequences or compromises to public health and safety as a result of this event.
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A. Reportable Occurrence 

During Local Leak Rate Testing, the leakage rates of six main steam isolation valves resulted in exceeding the 
allowable leakage permitted by the Technical Specifications. Of the six MSIVs [EIIS Codes: JM, SIV] with as
found leakage exceeding the allowable limits, two were in the A MSL, two were in the C MSL, and one was in 
each of the remaining steam lines.  

Telephone notifications were made to the NRC's Emergency Notification System on November 2 and November 
13, 1999, reporting this condition pursuant to 1OCFR50.72(b)(2)(i) - as a condition found while the reactor was 
shutdown, that if it had been found while the reactor was in operation, would have resulted in the nuclear power 
plant, including its principle safety barriers, being seriously degraded or in an unanalyzed condition, that 
significantly compromises plant safety.  

This event also meets the following 30-day follow-up reporting criteria: 

10CFR50.73(a)(2)(ii) in that MSL containment penetration leakage through both the inboard and outboard MSIVs 
was in excess of the total "as-found" maximum pathway leakage allowed by theTechnical Specification and 
represents a condition that was outside the design basis of the plant.  

B. Initial Conditions 

The plant was in Operational Condition 5, Refueling, during performance of the tests.  

C. Description of Occurrence 

Technical Specification 3.6.1.3 requires that the leakage rate through all four main steam lines be limited to a 
combined leakage rate of less than or equal to 100 scfh (47,200 sccm). Following performance of Local Leak 
Rate Testing of all eight MSIVs, the leakage rates for six of the valves exceeded both the Technical Specification 
leakage limit for total MSL leakage and the acceptance limit of 11,800 sccm (25 scfh) for each individual MSIV. Of 
this population of six MSIVs, the leakage through four valves could not be quantified due to excessive leakage 
beyond the capability of the test equipment to pressurize the test volume to the required test pressure. Thus, the 
leakage is considered to have exceeded total MSL leakage of 100 scfh (47,200 sccm). As-found data for the 
individual MSIVs is provided in Section G of this report. Section G, Table 1 provides an information only 
schematic of the valve configurations discussed.  

As a result of this event, Condition Report GGCR 1999-1653, which references other related condition reports, 
and a Root Cause Analysis were initiated.
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D. Apparent Cause 

The excess "as-found" MSL leakage was the result of various mechanical abnormalities internal to the valves. In 
general, these abnormalities are attributed to normal wear, loose internal parts, and oxide/corrosion build up on 
the seating surfaces, resulting in failure of the valve to properly seat. The leakage rate for the "A" inboard MSIV 
was in excess of 100 scfh (47,200 sccm), which is the Technical Specification allowable leakage limit for all four 
main steam lines. Both MSIVs on the C MSL had leakage rates that were unquantifiable. For the B and D MSLs, 
although found to have one failed MSIV, the redundant MSIV in the B and D steam lines passed their leak rate 
testing and would have mitigated leakage through the respective MSLs. Additional details describing the various 
mechanical abnormalities will be provided in a supplement to this LER. The supplemental report is expected to be 
submitted by February 28, 2000.  

E. Corrective Actions 

1. The six MSIVs that initially failed their LLRT have been refurbished and successfully passed subsequent leak 
rate testing. Additionally, the two remaining MSIVs that initially passed their LLRT have also been conservatively 
refurbished and re-certified. This corrective action has been completed.  

2. An evaluation is being performed to determine additional corrective actions to prevent recurrence of this 
condition. Any actions determined to be appropriate will be taken prior to startup from the next refueling outage 
(RFO-11).  

3. Supplement the information contained in this LER upon completion of the root cause analysis.  

F. Safety Assessment 

The LOCA dose calculation is the only dose calculation that explicitly considers the MSIV leak rate; other events, 
such as the main steam line break outside containment, credit the MSIV isolation only since the calculated doses 
are not particularly sensitive to small leakage rates compared to the initial large release. The LOCA dose 
analysis assumes a single active failure in association with the recirculation line break which is currently assumed 
to be the failure of an MSIV to close. A unquantifiable leak rate on the B21 F028A, B21 F022C, B21 F028C and the 
failure of the inboard MSL A MSIV, B21 F022A, would represent a direct leakage path from the reactor vessel 
(where the source term release is occurring) to the Turbine Building, which is then released unfiltered to the 
environment since the Turbine Building is not part of Secondary Containment. Explicit calculations have not been 
performed, but it is expected that this bypass release path would result in offsite doses greater than the limits in 
1OCFR100 and control room doses greater than the limits in 1OCFR50, Appendix A, Criterion 19.
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Safety Assessment (Continued) 

For severe accidents involving large radiological releases, the actual consequences would have been 
substantially mitigated by the MSIV Leakage Control System (MSIV-LCS). This safety related system 
supplements the isolation function of the MSIVs by processing the fission products (by directing it into the 
secondary containment for processing by the Standby Gas Treatment System) that could leak through the closed 
MSIVs after a Design Basis Accident (DBA) loss of coolant accident (LOCA). The MSIV LCS consists of two 
independent subsystems: an inboard subsystem, which is connected between the inboard and outboard MSIVs; 
and an outboard subsystem, which is connected immediately downstream of the outboard MSIVs. Each 
subsystem is capable of processing leakage from MSIVs following a DBA LOCA. The outboard subsystem is 
further isolated from the environment by the Main Steam Shutoff Valves (MSSVs) B21F098A, B, C, and D. These 
valves are safety related with emergency backup power provided by the Division II ESF bus and are remotely 
operated from the control room by procedure (System Operating Instruction 04-1-01-E32-1) to support operation 
of the outboard MSIV-LCS. During the current refueling outage, these valves successfully passed Local Leak 
Rate Testing such that the outboard MSIV-LCS function was capable of substantially limiting the radiological 
consequences of MSIV leakage 

G. Additional Information 

Main Steam Line Isolation Valve As-Found Leak Rate Testing Results 
Units are Standard Cubic Centimeters Per Minute (sccm) 

Valve Description Test Result As-Found Leakage (sccm) 

B21F022A MSL A Inboard Failed 208,602 
B21F022B MSL B Inboard Failed 15,300 
B21F022C MSL C Inboard Failed Unquantifiable 
B21F022D MSL D Inboard Passed 11,300 
B21F028A MSL A Outboard Failed Unquantifiable 
B21F028B MSL B Outboard Passed 200 
B21F028C MSL C Outboard Failed Unquantifiable 
B21F028D MSL D Outboard Failed Unquantifiable 

As discussed in the safety assessment (Section F), the Main Steam Shutoff Valves were also leak rate tested.  
The as-left leakage rate data is as follows: 

B21F098A - 1497 sccm 
B21F098B - 251 sccm 
B21 F098C - 2254 sccm 
B21 F098D - 2002 sccm 

Energy Industry Identification System (EIIS) codes are identified in the text within brackets [].
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G. (Continued) Figure 1
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Failed LLRT Failed LLRT 

FO 22B FO 28B FO 98B 

Failed LLRT Passed LLRT 

FO 22C FO 28C FO 98C 

Failed LLRT Failed LLRT 

FO 22D FO 28D FO 98D 

Passed LLRT Failed LLRT
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