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The cause of the event is incomplete design basis information.

On March 8, 1994 the plant was in cold shutdown. Dunng an evaluation of the emergency diesel generator (EDG) fuel oil supply
system it was determined that the emergency diesel generator fuel oil transfer system, including the storage tank, T-10 and
associated piping, is not tornado protected. It was also established that this condition did not meet the oniginal General Design
Criteria (GDC-2). It has aiso been determined that the storage tank and associated piping has not been maintained as safety
related since plant construction and the diesel fuel oil transfer system is nct fully protected from the effects of a design basis
seiche as determined in the Systematic Evaluation Program (SEP),

Corrective action for this event includes providing interim measurers to ansure a continuous diesel fuel oil supply is available to the
EDGs in the event of a design basis event. Additional physical protection and procedures for a transfer of diesel fuel oil to the
EDGs will be in place prior to plant startup.
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EVENT DESCRIPTION

On March 8, 1994 the plant was in cold shutdown. During an evaluation of the emergency diesel generator (EDG) [EK) fuel oil
supply system [DC] it was determined that the emergency diesel generator fuel oil transfer system, including the storage tank,
T-10 (DC;TK] and associated piping, is not tornado protected. It was also established that this condition did not meet the original
General Design Critenia (GDC-2). It has also been determined that the storage tank and associated piping has not been maintained
as safety related since plant construction and the diesel fuel oil transfer system is not fully protected from the effects of a design
basis seiche as determined in the Systematic Evaluation Program (SEP).

A fully qualified diesel fuel oil transfer systerm has become mere important as load changes to the emergency diesel generators
have resulted in an increase in the fuel oil usage rate and thus a corresponding increase in the gquantity of fuel that must be stored
to meet design requirements. Additionally, the increased fuel usage rate impacts the need to replace the tuel oil in the diesel
generators’ day tanks in a shorter time frame.

Although the above situations exist, it is concluded that the current design is sutficient to ensure safe shutdown in the event of a
design basis accident provided certain compensatory measures are taken.

These compensatory measures are to increase the reliability of the EDGs in a tornado and in a flooding event resulting from a
seiche, Consideration will be given to lang term actions to improve the EDG fuel oil transfer system and to provide - fully qualitied
7-day fuel oil supply.

CAUSE OF THE EVENT

The cause of this event is incomplete design basis information.

ANALYSIS OF THE EVENT

There are two emergency diesel generators at Palisades designed to provide a dependable onsite power source capable of starting
and supplying the essential loads to safely shut down the plant and maintain it safely shut down in all plart conditions. The
generators have sufficient capacity to supply the minimum necessary engineered safeguards loads with only one generator
operating.

Each diesel generator is supplied fuel oil by its diesel belly tank, an adjacent day tank and a common transfer system. The transfer
system consists of an underground fuel oil storage tank, T-10, a single supply line and two transtfer pumps, P-18A and P-18B.
One of the two transfer pumps, P-18A, has automatic controls and is supplied power from a non-safety related but reliable power
source. The other pump, P-18B, has manual controls but is fed from a satety related power supply. Operator action is therefore
required to start either pump following a loss of offsite power. A 7-day fuel oil supply for one EDG is provided by the storage and
transfer system. The storage requirements are met by the combined capacities of the belly tank, day tank, and underground
storage tank.

An additional diesel fuel oil storage tank (T-928) also exists. No credit has been taken in the licensing basis for T-926. Because of
its rugged construction in a concrete encasement, tank T-326 has been judged (engineenng judgement) as able to withstand the
effects of a design basis tornado or tornado missile, seismic event, or seiche. The transfer piping from T-926 is, however, located
in structures which would not withstand these events,
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The Palisades licensing basis has always assumed some dependence on the ability to procure off site sources of fuel oil. The
original FSAR and Technical Speciiications bases both point to capability to provide refilling of the EDG day tanks from outside the
diesel generator rooms. This dependence was also considered durir; the Systematic Evaluation Program in the NRC's evaluation
of Topic VII-3, dated December 31, 1981,

There has been ongoing evaluatior. of the EDG fuel oil supply as follow-up to the NRC's EDSFI and as part of our Configuration
Control Project. In 1993 concerns were raised in-house about our ability to provide a 7-day diesel fuel ol supply. This question
arose following a bounding worst case calculation which concluded that the diesel generator fuel oil consumption rate would result
in consumption of the EDG belly and day tanks in 11.2 hours versus 27.8 hours assumed in the FSAR and Technical Specifications|
bases, The issue was resolved when analyses were performed which conciuded that an on-site 7-day diesel fuel oil supply was
available. The FSAR was revised to incorporate the 11.2 hours. Other actions were also taken or assigned.

One of these actions was to conduct a seismic walkdown and an evaluation of the diesel fuel ol transfer system in conjunction

with other seismic evaluation (SQUG) walkdowns. The result of the walkdown and evaluation was that the transfer system from
the T-10 tank was determined to be seismicaily qualified. The transfer system from the T-926 tank was evaluated and judged to
be inadequate due to threaded pipe fittings and because the piping is routed through structures that are not seismically qualified.

Continuation of evaluation of the documentation related to the diesel fuel ol transfer system from the T-10 storage tank to the
EDG day tanks resulted in the recent determination that the tank was onginally intended to be protected from tornado and tornado
missiie damage in accordance with the original GDC-2 requirements. During original construction the design, to include a concrete
cover on T-10, was changed and the cover was not installed. Our evaluation has now determined that the tank and transfer
system does not meet the original requirements. Further evaluation was conducted to compare the design to the original General
Design Criteria in an effort to identify all other potential GDC issues related to the diesel fuel oil transter system. Other evidence
was found that indicates the diesel fuel oil storage and transfer system from the T-10 tank was originally meant to be safety
related but it has never been treated as such.

The onginal criteria for flooding of the T-10 tank and transfer system appear to have been considered and met. During the
Systematic Evaluation Program (SEP Topic -3 A, 1I-3.8, and I1-3.C; NRC SER supplement received by letter dated October 7,
1982) in 1982 a new flood level, as a result of a seiche, was developed by the NRC. The new flood level which is the present
licensing basis assumes a maximum monthly mean lake level of 582 .6 feet and a probable maximum flood level ot 593 .6 feet.
Since during the SEP the diesel fuel oil transier systerm was considered to be non-satety related, flooding of the transter pumps
was not reviewed in this issue evaluation. With this new flood level, consideration of the effects of the seiche have now been
reconsidered. To fully qualify the diesel fuel oil transfer system from the eftects o the nccasing basis flood, the pumps need to bel
protected from the fiooding effects of the seiche.

Review of the other relevant original GDCs resulted in a determination that they have been met by the diesel fuel oil transfer
system,

To provide assurance that the treatmem of the diesel fuel oll transfer system as non-safety related over the years has not affected
the reliability of the system, an evaluation of the system matenal condition was conducted of the active and passive system
components. This evaluation considered the available data including surveiilance and operating procedures, maintenance, testing
and operational information that would provide reliability information on the system components, No records of excavation of the
underground components, as an indication of corrosion, were located, but no evidence of component deteroration was located
either.

The conclusion of the evaluation is that the diesel fuel ol transfer system is reliable and functional. Sufficient surveillance,
maintenance and operational activities provide this assurance even though the system has not been maintained as safety related
over the years.
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It has been concluded that the current design is sufficient to ensure safe shutdown in a design basis accident provided certain
compensatory measures are taken The measures are to increase the reliability of the EDGs in a tornado and in a flooding event
resulting from a seiche. The major action is to provide a manually connected transfer hose and air pump to transfer oil from the
T-926 tank to the diesel generator day tanks. In the intenm, until the diesel fuel oil transfer pumps are protected from the flooding
effects of a seiche, this manual transfer capability will be available in the unlikely event of a tornado missile or seiche. Further
longer term actions to improve the EDG fuel oil transfer system will be required in order to provide a fully qualified 7-day fuel oil

supply.

CORRECTIVE ACTIONS

Short Term Actions to be completed prior 1o plant start-up

Provide barriers around T-10 for routing protection from vehicles.

Provide procedures and equipment to transfer oil fram T-926 directly to the diesel generator day tanks.

Provide a barner at the T-926 connection to T-10.
Provide a memo to the plant staff defining the safety related aspects of the T-10 tank and the diesel fuel oil transfer system.

Long Term Actions

Protect the fuel oil transfer pumps from potéential flooding from a seiche. This action will be completed by June 30, 1994,
Consider a system upgrade to provide a fully qualified 7-day diesel fuel oil supply.

Clarify the FSAR as to the licensing basis of the system by the next FSAR update.

Update plant documents.




