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On 4/24/96, while operating at 100% power, the Fire Protection Improvement Project Team identified two fire suppression
systems that do not meet their design requirements. The Reactor Recirculation Pump Motor Generator Set foam suppression
system area of coverage per foam nozzle was found to exceed the manufacturers recommended coverage. The Reactor Building
to cable vault cable penetration area at elevation 252’ in the reactor building was found to have an error in the hydraulic
calculation in that a section of 4" pipe was not included in the calculation. This omission changes the amount of water each
sprinkier can deliver and results in some of the sprinkler heads not meeting the minimum discharge requirements. The cause of
the event is personnel error on the part of the vendor who designed and installed the systems. The systems were
administratively declared inoperable and compensatory measures put into place. The systems will be modified as necessary to
bring them to their design requirtements prior to startup from the 1996 refueling outage.
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DESCRIPTION OF EVENT

On 4/24/96, while operating at 100% power, the Fire Protection Improvement Project team identitied two fire suppression
systems that do not meet their design requirements.

It was found for the Reactor Recirculation Pump Motor Generator (RRMG) Set foam suppression system (EIS =KQ) that the
area of coverage per foam nozzle exceeded the manufacturers recommended coverage. The design requirement for spacing of
the sprinklers is that it cannot exceed 144 sq. ft. (12° X 12° 0.C.). Contrary to this, there are three areas where the 144 sq.
ft. spacing is exceeded. This results in an average delivered density of foam less than the minimum the design required.

For the Reactor Building to cable vault cable penetration area fire suppression system (ElIS =KP) it was found that there was an
error in the hydraulic calculation in that a section of 4" pipe was not included in the calculation. This omission changes the
amount of water each sprinkler can deliver and results in some of the sprinkler heads not meeting the minimum discharge
requirements.

Since the two systems do not meet their design requirements this is reportable under 10CFR50.73(a)(2)(ii) as a condition
outside the design basis of the plant.

CAUSE OF EVENT

The root cause investigation for this event is in progress however due to the time elapsed between now and when the systems
were installed in 1978 an exact root cause may not be able to be determined. The apparent cause is personnel error on the part
of the vendor who prepared the design and performed the installation.

A contributing cause is a failure to perform an adequate detailed review of the vendor design and associated calculations when
the systems were installed.

At the time these systems were installed the design work on fire protection systems was contracted out to a vendor
specializing in fire protection systems to provide the design and installation services to meet the NFPA code requirements.
Design reviews performed at the time did not identify the discrepancies between the actual installation and the design
requirements.

Should the root cause investigation identify a different cause, a supplement to this LER will be provided.

ANALYSIS OF EVENT

The RRMG Set foam suppression system is a fully autormatic, open nozzle suppression system, actuated by a two-zone
detection system. An actuation signal to the system is provided when both a thermal detector and an ionization detector are
tripped. The purpose of the system is to suppress a lube oil fire in the area around the RRMG sets and prevent spread of a fire
to safety class electrical equipment. The area around the RRMGs is equipped with concrete berms to contain any oil leakage
ard a potential fire. The berms will also serve to contain the foam suppression in the area and concentrate it such that it will
flow over the whole area suppressing any fire in the area and preventing its spread to safety related equipment.

The Reactor Building to cable vauit cable penetration area at elevation 252’ uses sealed fusibie link sprinkler heads and an
automatically-actuated deluge valve, thus requiring the trip of both an ionization detector and melting of the heads for system
cperation. The system is installed to provide protection for the safety related cable trays in the area where they enter the
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reactor building to prevent a fire in one of the safety division trays from spreading to the other division trays. Two layers of

sprinkler heads are provided. One below the cable trays to suppress a fire at floor level and another set of sprinkler heads above
the cable trays to suppress a fire in the trays themselves. The selected minimum discharge density was 0.30 gpm/sq. ft. over |
the protected area |

The calculation assumes that all 46 of the installed sprinkler heads are fully open. In an actual fire situation in the area not all of
the heads would be open. Based on historical information from NFPA a limited number of sprinkler heads in a sprinkler system
are required to suppress potential fires. Since the system is designed with two layers of sprinklers to deal with the two possible
fire situations there is some additional margin for a normal fire situation. Under this condition the flow would be above the
minimum required and would suppress any potentia! fire.

Based upon the zbove there were no adverse consequences to public health or safety as a resuit of this event.

. The affected systems were declared inoperable and compensatory measures put into place. These compensatory
measures will remain in place until all design 1ssues with the systems are resoived.

2. The two fire suppression systems will be modified as necessary to bring them to their design configuration prior to
startup from the 1996 refueling outage.

3 Due to changes made in the design change process/procedures since these designs were performed, a similar
occurrence would not be expected to occur at this time.

| INF

Previous events involving fire protection system deficiencies reported to the NRC in the past five years include LER's 93-01, 94-
11, 94-18, 95-03, 95-04, 95-14, 95-14 Supplement 1, 95-14 Supplement 2, and 96-07.

As a result of past Fire Protection Program concerns two task teams were initiated. A Fire Protection Improvement Team has
been formed to assess the overall Fire Protection Program and review the program base documents against the current
regulatory documents. An Appendix "R" Project Team has been formed to address all open issues identified in the Appendix "R"
area, rewrite the Safe Shutdown Capability Analysis, identify any necessary design changes to meet Appendix "R"
requirements, and ensure the Vermont Yankee Appendix "R" Program becomes a well documented and comprehensive

program. These task team efforts are working to resolve all Appendix "R" compliance issues by the end of the 1996 refueling
outage and addrz2ss all fire protection program issues by December 1997.
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