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On September 12, 1997, at approximately 1330 hours, with Palisades operating at approximately 
100% power, an Appendix R Program Engineering Analysis was discovered to have failed to 
properly evaluate the potential for spurious opening of Service Water (SW) cross-tie valves (CV-
0879, CV-0880 an.d CV-0951 ). These three valves supply backup SW to cool Engineered 
Safeguards pump seals and bearings if a loss of Component Cooling Water (CCW) would occur. 
Specifically, a fire in one of several areas could result in a single spurious· opening of any of these 
valves which could potentially result in a loss of CCW inventory to the lower pressure SW System. 
This condition was found during a planned review of Appendix R Program engineering analyses. 
This review determined the analysis contained errors which could potentially place the plant in a 
scenario which was not specifically addressed in the Appendix R program analyses. This event is 
reportable to the NRC in accordance with 10 CFR 50.73(a)(2)(ii)(B) as a condition outside the 
plant design basis. This Appendix R issue is reportable because the analysis failed to identify a 
condition which could potentially result in a loss of CCW inventory due to a fire in certain fire 
areas. This loss of CCW would jeopardize the ability to achieve the 10 CFR 50, Appendix R, Part 
Ill, L required plant conditions. 
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EVENT DESCRIPTION 

On September 12, 1997, with Palisades operating at approximately 100% power, an Appendix R 
Program Engineering Analysis, EA-APR-95-006, was discovered to not properly evaluate the 
potential for a fire in one of .several areas resulting in the spurious opening of Service Water (SW) 
cross-tie valves (CV-0879, CV-0880 and CV-0951; refer to attached sketch). These three valves 
supply backup SW to cool Engineered Safeguards pump seals and bearings if a loss of 
Component Cooling Water (CCW) would occur. Specifically, a single spurious opening of any of 
these valves could, in the worst case scenario, potentially result in a loss of CCW inventory to the 
lower pressure SW System in as little as 25 seconds. 

The engineering analysis stated "During normal operation, the ESS (Engineered Safeguards 
System) pumps are not running, and the CCW supply and return valves, CV-0913 and CV-0950, 
respectively are normally closed. Thus, the opening of any one valve (either CV-0879, CV-0880 
or CV-0951) could not result in loss of CCW inventory." This statement is incorrect since the 
CCW supply and return valves (CV-0913 and CV-0950) are normally open. These valves were 
changed from normally closed to normally open in 1994 due to a single failure concern addressed 
in Licensee Event Report 94-004-01 dated December 28, 1994. Additionally, CCW supply and 
return valves (CV-0913 and CV-0950) fail in the open position on loss of power or supply air. 

This discovery occurred on September 12, 1997, during a planned review and upgrade of the 
Appendix R Program engineering analysis, EA-APR-95-006. This review determined the analysis 
contained errors which could potentially place the plant in a scenario which was not specifically 
a.ddressed in the Appendix R analyses. This analysis was originally technically reviewed and 
issued as "Preliminary" on March 26, 1996. 

Immediate actions were initiated to review the design basis for the SW cross-tie valves (CV-0879, 
. ' 

CV-0880 and CV-0951) to determine options available. The decision was then made to close the 
air supplies to the SW cross-tie valves and caution tag the air supply valves until the formal 
procedural changes could be processed. The isolation of the air supplies removes the possibility 
of a spurious operation of these valves. 

As a result of a miscommunication and a lack of a questioning attitude, the immediate action of 
closing and caution tagging the air supply valves to the SW cross-tie valves (CV-0879, CV-0880 
and CV-0951 ), was not properly implemented. On September 24, 1997, after the permanent 
procedure changes had been made and while removing the caution tags, the air supply valves 
were found to be in the open position. Because the air supply valves had been maintained open, 
the corrective actions we reported to the NRC as completed on September 12, 1997 were not 
completed until September 24, 1997. The delay in the closure of the air supply valves was 
communicated to the Resident Inspector and Region Ill management. Corrective actions to 
resolve the issue are being taken. The Operations Department is reviewing the equipment control 
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process to determine enhancements to assist in determining when double verification is 
appropriate. 

CAUSE OF THE EVENT 

The cause of the error in the engineering analysis was determined to be from two sources. 

First, the work practices of the preparer of analysis, EA-APR-95-006, were inadequate in that he 
failed to validate the information from the Appendix R database used in preparing the-analysis. 
The version of piping and instrumentation diagram (P&ID), M209 Sheet 2, available at the time the 
analysis was prepared showed the CCW valves in the open position. However, there is no 
indication that the P&ID was reviewed by the preparer. 

· Second, the reviewer of the analysis failed to catch the error. The reviewer indicated that he 
understood the Appendix R rules and had worked on Appendix R tasks in the past. Since he had 
reviewed other analyses from the same preparer and they had been done well, the reviewer felt 
his review may not have been as rigorous as it should have been. 

The failure to catch the error. during the review is attributed to a single occurrence of human error, 
with a contributing factor of the reviewer's confidence of the preparer based on past positive 
experience with analyses from this preparer. 

Another contributing factor was a design change control process which failed to assure that 
operational changes to control valve position were addressed and documented in Appendix R 
Program analyses. 

ANALYSIS OF EVENT 

This issue is reportable because an Appendix R analysis failed to identify a condition which could 
jeopardize the ability to achieve plant conditions as prescribed in 1 O CFR 50, Appendix R, Part Ill, 
L. This situation is ou.tside the 1 OCFR50 Appendix R design basis. Had a spurious opening of the 
SW cross-tie valves (CV-0879, CV-0880 and CV-0951) occurred due to a postulated fire, loss of 
CCW inventory with subsequent loss of shutdown cooling capability would have occurred without 
any Appendix R approved coping scenarios in place to mitigate that situation. The current 
configuration with the SW cross-tie valves (CV-0879, CV-0880 and CV-0951) failed in the closed 
position precludes the event from occurring. 
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CORRECTIVE ACTIONS COMPLETED 

The design bases for SW backup to CCW cooling for ESS pump seals has been reviewed and the 
procedure changes needed to operate the SW system with air isolated fo the SW cross-tie valves 
(CV-0880, CV-0879 and CV-0951) have been completed. 

CORRECTIVE ACTIONS TO BE COMPLETED 

A reconciliation will be performed of the Appendix R program mechanical piping and 
instrumentation diagrams (P&ID) to verify that information entered into the Appendix R safe 
shutdown equipment list is correct for normal valve positions and failed positions .due to loss of 
supply air and power. The safe shutdown equipment list and any affected analyses will be 
updated as required based on reconciliation results. · 

The Appendix R engineering analysis (EA-APR-95-006) will be revised to account for current 
configuration of the CCW supply and return valves (CV-0913 and CV-0950) as normally open and 
the air supply to SW cross-tie valves (CV-0880, CV-0879 and CV-0951) isolated. 

The Component Cooling Water Design Basis Document (DBD 1.01) will be updated to reflect 
current alignment of CCW supply and return valves (CV-0913 and CV-0950) as normally open and 
the air supply to SW cross-tie valves (CV-0879, CV-0880 and CV-0951) as isolated. 

A method will be developed or enhanced to screen Palisades changes, both physical and 
procedural, whereby areas potentially affected by the change can be identified so that appropriate 
Appendix R reviews are performed. Change types to be screened include the following: 
modifications, Operating Procedure changes, Surveillance Procedure changes, Engineering 
Analyses which change design basis inputs, and FSAR changes. 

Engineering Support personnel will be notified of this occurrence and instructed on the lessons 
learned from it. 
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