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Crystal River Unit 3 (CR-3) was operating at 100% of RATED THERMAL
POWER on November 10, 1992. At 1400, contractor personnel
determined that a discrepancy in the assumptions of the 10CFR50
Appendix R analysis constituted a condition outside the plant's
design basis. The discrepancy concerned normal makeup valve, MUV-
31, which functions to control makeup flow to the Reactor Coolant
System (RCS) such that a predetermined level is maintained in the
pressurizer. The design of MUV-31 is to fail "as-is" if fire
damage results in a loss of air and/or power to the valve. The CR-
3 Appendix R analysis assumed that such a failure would occur with
the valve in its normal open position. During research of Appendix
R background data, contractor personnel realized a scenario in
which MUV-31 could close automatically following a manual isolation
of RCS letdown flow. Assuming that subsequent fire damage resulted
in MUV-31 failing "as-is," the valve would not be available for RCS
inventory control. As a result of this event, the MUV-31 scenario
will be reanalyzed to take credit for the bypass flow around the
valve. Plant operations will be provided with specific options to
use in the event of fire damage disabling MUV-31.
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EVENT DESCRIPTION

on November 10, 1992, Crystal River Unit 3 was operating in MODE 1
(POWER OPERATION) at 100% of RATED THERMAL POWER. At 1400 hours,
contractor personnel determined that a discrepancy in the assumptions
of the plant's 10CFRS50 Appendix R fire analysis constituted a
condition outside the plant design basis. The event was reported to
the Nuclear Regulatory Commission at 1445 via the Emergency
Notification System per 10CFR50.72(b) (1) (ii) (B).

The Makeup and Purification (MU) system (CB] functions primarily to
maintain chemistry and inventory control in the Reactor Coolant
System (RCS) (AB)], provide seal injection flow to the Reactor Coolant
Pumps (RCPs) [AB,P), and to provide High Pressure Injection flow.
During normal power operations, the MU system continuously removes a
portion of the fluid from the RCS and directs it to purification
equipment. The MU system returns fluid to the RCS via the normal
makeup valve, MUV-31 [CB,LCV)], and via RCP seal injection flow.
vValve MUV-31 controls makeup flow to the RCS as necessary to maintain
the desired level in the pressurizer [AB,PZR]. The valve provides a
flow path separate from the High Pressure Injection valves [BQ,FCV].
A bypass line around MUV-31 provides approximately 15 gallons per
minuce (gpm) flow to the RCS via MUV-30 which is independent of the
MUV-31 position.

The design of MUV-31 is such that the valve will fail "as-is" if fire
damage results in a loss of air and/or control power to the valve.
The plant Appendix R analysis assumed that such failure would occur
while the valve was open, thus allowing the valve to provide a makeup
flow path despite fire damage. During research of background data
for the Appendix R analysis, contractor personnel realized that a
scenario existed in which MUV-31 could fail in the closed position.
The specific scenario postulated that the effects of a fire could
cause operators to isolate letdown flow from the RCS before MUV-31
failed due to a loss of air and/or power. with letdown flow
isolated, pressurizer level would .ncrease. Valve MUV=-31 would close
in response to this increase. If MUV-31 failed "as-is" following
closure, the valve would not be available for RCS inventory control.
However, makeup flow would still exist via the bypass around MUV-31.

This report is being submitted in accordance with
10CFR50.73(a) (2) (ii) (B).
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EVENT ANALYSIS

Following failure of MUV-31, makeup flow to the RCS would still be
available through the MUV-31 bypass line. Anzlysis of this bypass
flow has determined that the flow would provide sufficient RCS
inventory control provided existing RCS leakage did not exceed nine

gpm.

Plant Technical Specifications discuss limits on RCS IDENTIFIED,
UNIDENTIFIED, PRESSURE BOUNDARY, primary-to-secondary, and CONTROLLED
LEAKAGE. Technical Specifications allow a combined total leakage of
24 gpm. However, Crystal River 3 operates well below these limits.
Of the allowable 24 gpm, up to 12 gpm may be attributed to CONTROLLED
LEAKAGE. This leakage is defined by Technical Specifications as
“seal water flow from the Reactor Ccolant Pump Seals." CONTROLIED
LEAKAGE is controlled at approximately 6 gpm by flow orifices.
Technical Specifications 1limit UNIDENTIFIED LEAKAGE to one gpm.
Primary-to-secondary leakage is typically zero. IDENTIFIED LEAKAGE
is typically less that one gpm. Therefore, with normal amounts of
IDENTIFIED, CONTROLLED, and primary-to-secondary leakage, and with
the maximum allowed amount of UNIDENTIFIED LEAKAGE, controlled plant
cooldown would still be possible with MUV-31 closed.

CAUSE

The discrepancy in the Appendix R analysis was caused by an oversight
in the original analysis. The analysis failed to realize that a
scenario existed in which MUV-31 could fail while closed. The
analysis also failed to consider the adequacy of bypass flow around
MUV-31 for RCS inventory control.

CORRECTIVE ACTIONS

As a result of this event, the MUV-31 scenario will be reanalyzed to
take credit for bypass flow and to address RCS makeup needs versus
allowed leakage. Plant operations will be advised of the
aforementioned scenario and will be provided with specific options to
use in the event of fire damage disabling MUV-31 while it is serving
as the priwmary flow path into the RCS. Additionally, FPC will
incorporate the ability to shut down using only MUV-30 into the
Appendix R Technical Design Basis Document.

PREVIOUS SIMILAR EVENTS

This is the first report concerning Appendix R analysie deficiencies
related to MUV-31.
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