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Description of Event

During a review of the FSAR safety analysis for boron dilution
accidents, it was determined that nonconservative RCS volumes were used
for the Cold Shutdewn condition. FSAR section 15.2.4.3 states that in
the Cold Shutdown condition with a boron concentration of 1500 ppm, all
the RCC assemblies in, and a dilution flow rate of 300 gpm, the reactor
could go critical in 15.5 minutes. The FSAR analysis assumes a full
RCS. This assumption is incorrect since during Cold Shutdown conditions
the RCS may be drained to the center line of the hot legs. The 15.5
minute dilution time to criticality would be incorrect for the Cold
Shutdown condition with the RCS drained to the hot leg center line. The
FSAR analysis error described above applies to both Unit 1 and 2 and is
reportable pursuant to T.S. 6.9.1.8.h.

Probable Consequences of Occurrence

In modes 3, 4, 5, and 6 the primary grade wate. valves to the
blender are key locked closed after a planned makeup activity pursuant
to T.S. 3.1.3.2 to ensure RCS dilution water source isolation. The
administrative controls placed on makeup activities effectively preclude
the potential for inadvertant dilution during Cold Shutdown conditions.
The public health and rafety are not affected.

Cause of Event

Because of the nonconservative Cold Shutdown RCS volume assumption
made in the FSAR Cold Shutdown boron dilution accident analysis, the
15.5 minute Cold Shutdown dilution time to criticaiity given in the FSAR
is correct.

Immediate Corrective Action

Vepco initiated a review of all possible inadvertant boron dilutions
for hot and cold shutdown conditions. In order to increase the safelLy
margin for boron dilution accidents, the following actions were temporarily
implemented:

1) During shutdown conditions and while on the residual heat
removal system, a minimum of two shutdown banks will be avail-
able for trip (fully withdrawn) whenever dilution/boration
capability exists.
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2) Following either a source range high flux at shutdown alarm or
trip of the withdrawn bank, the operator will terminate the
dilution and initiate boration immediately.

3) The source range detectors and high flux at shutdown alarm
will be verified as operable during shutdown.

Subsequent Corrective Action

On July 9, 1980 Westinghouse (letter # VPA-80-77) informed Vepco
that boron dilution concerns were not applicable when shutdown by
greater than 5 percent. The NRC Office of Inspection and Enforcement
had already been informed on June 30, 1980 by Westinghouse that inadver-
tent boron dilution concerns did not apply when shutdown greater thar 5
percent. Based on Westinghouse recommendations, procedures were changed
to require a 5 percent or greater shutdown margin when shutdown while on
RHR. The immediate corrective actions were discontinued.

Scheduled Corrective Actions

On June 1, 1981 Vepco concluded its review of boron dilution events.
The results of the review, reported to the NRC Office of Inspection and
Enforcement in a letter (Serial No. 266) dated June 1, 1981, indicated
that administrative controls currently in place at North Anna Power
Station which require locking out the RCS dilution water source after a
makeup activity as required by T.S. 3.1.3.2 effectively preclude the
potential for an inadvertent dilution accident while shutdown. Based on
the review results, requirements for a 5 nercent shutdown margin while
shutdown on RHR will be deleted from procedures.

The T.S. shutdown margin limit of 1.77 percent or greater for
operational Modes 1 thru 5 will replace the 5 percent shutdown margin in
applicable procedures.

Actions to Prevent Recurrence

No actions to prevent recurrence are required.

Generic Implications

Westinghouse has informed affected plants of this potential problem.



