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On July 7, 1995, Florida Power Corporation’s (FPC) Crystal River Unit 3 (CR-3)
was in MODE ONE (POWER OPERATION), operating at 100% reactor power and
generating 870 megawatts. At that time it was determined that CR-3 had operated
outside it’s licensing basis in that two Appendix R fire scenarios were
identified which would provide operators less than eight hours to take action to
isolate the Makeup Tank. A formal operability evaluation of these events was
conducted, which determined that the makeup system would remain operable if
manual isolation valve MUV-493 would be maintained closed, administratively
controlied and opened by a "dedicated operator" only during hydrogen addition.
The evaluation further concluded that CR-3 had deviated from it’'s licensing
basis in that under certain accident scenarics, makeup tank vortexing may induce
hydrogen binding of the running makeup pump causing its subsequent failure. The
event was reported at 1710 on July 7, 1995 to the NRC via the Emergency
Notification System as a 1 hour non-emergency report and was assigned the Event
number 29036. This report is submitted in accordance with 10 CFR
50.73(a)(2)(i1)(B) for operation outside the licensing basis of the plant. The
cause of this event was design error. Corrective actions include placing MUV-
493 under administrative control. Additional Corrective actions are being
developed.
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EVENT DESCRIPTION

On July 7, 1995, Florida Power Corporation’s (FPC) Crystal River Unit 3 (CR-3) was
in MODE ONE (POWER OPERATION), operating at 100% reactor power and generating 870
megawatts. At that time it was determined that CR-3 may have operated outside its
Licensing (Design) Basis. As a result of heightened awareness of vortexing issues,
Analysis/Calculation M94-0053 Rev 2 noted that for hydrogen regulator settings
above 17 pounds per square inch gauge (psig) there would be less than 8 hours for
operators to take action in isolating the Makeup Tank [CB,TK](MUT-1) under two
acciden? scenarios.

In the first scenario, a fire is postulated in fire area AB-119-6H (119 foot
elevation of the auxiliary building), near Makeup Valve-143 [CB,FSV](MUV-143). A
fire induced hot short occurs, causing the sclenoid valve to open, providing a
continuous supply of hydrogen to MUT-1. Due to normal reactor coolant system
[AB](RCS) makeup flow, the level in MUT-1 decreases to a point and vortexing in
MUT-1 may occur, at very low tank levels, allowing hydrogen to enter the running
makeup pump [CB,P ](MUP), subsequently challenging its operability. In this event,
the remaining train would still be available to provide RCS makeup; therefore,
Appendix R criteria would not be violated.

In the second scenario, the "A" train MUP is the running MUP aligned to MUT-1. A
fire occurs in fire area AB-95-3B or AB-95-3G (95 foot elevation of the Auxiliary
building). The fire damages the circuitry for the "B" train MUP thus making it
unavailable. The fire also induces a hot short in the MUV-143 control circuit,
causing the vaive to open, providing a continuous supply of hydrogen to MUT-1. As
the level in MUT-1 decreases, vortexing in MUT-1 may occur, allowing hydrogen to
enter the "A" train MUP, inducing hydrogen binding and subsequent pump failure.
Both trains of makeup flow would therefore be rendered inoperable. Currently, no
operator guidance is available in the plant procedures to mitigate this event.
Using design data, the shortest credible time frame for this event to proceed to
the point of MUP damage is slightly more than 30 minutes.

A formal operabiiity evaluation of these postulated events was conducted in
accordance with NOD-14, "Evaluating Operability and Determining Safety Function
Status”. The evaluation determined that the makeup system would remain operable
if manual isoiation valve MUV-493 [CB,ISV] is maintained closed, administratively
controlled and opened by a "dedicated operator" only during hydrogen addition. The
evaluation further concluded that (-3 had deviated from its licensing basis in
that under certain accident scenarios, makeup tank vortexing could induce hydrogen
binding of the running makeup pump which could cause its subsequent failure.

The event was reported to the Nuclear Regulatory Commission at 1710 on July 7, 1995
via the Emergency Notification System as a 1 hour non-emergency report per the
requirements of 10 CFR 50.72(b)(1)(11)(B) and was assigned the Event number 29036.
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This report is submitted in accordance with 10 CFR 50.73(a)(2)(11)(B) for operation
outside the licensing basis of the plant.

EVENT EVALUATION

A 1985 Appendix R fire analysis postulated a spurious cpening of the hydrogen
addition control valve MUV-143 due to a fire induced hot short. MUV-143 is a 3/4
inch solenoid control valve located in the hydrogen addition line. The analysis
concluded that a fire in certain areas of the plant could cause MUV-143 to
spuriously open. Spurious operations based on Appendix R concerns must b2 addressed
by one of two ways. Actions to preclude the spurious operation must oe tcken, or
compensatory actions must be specified to mitigate the effects ur the spurious
operation.

The postulated spurious opening of MUV-143 by an Appendix R fire is not considered
a significant probability. Probabilistic Safety Assessment (PSA) has determined
that an ignition frequency of 4.8E-5 per year can be expected for fire area AB-119-
6H. This frequency is considered to be the lowest reported value for an ignition
frequency and considers transient combustibles in or being moved through a location
containing no credible ignition sources. Fire areas AB-95-3B and AB-95-3G have
ignition frequencies of 1.77€-3 and 5.82E-4 per year respectively. By comparison,
a Small Break Loss Of Conlant Accident (SBLOCA) has an occurrence frequency of 2E-
3. Both of these fire areas contain fire detection equipment (alarms), automatic
fire suppression equipment (sprinkler systems), manual firefighting equipment, and
are currently traversed on an hourly basis by roving fire watch personnel.

The two scenarios described in this event did not pose any threat to core
integrity, but only a challenge to place the plant in cold shutdown in less than
72 hours. Based on the probability of occurrence, availability of fire detection
and suppression systems, and roving fire watch personnel, these postulated events
would not substantially degrade the safety of CR-3, nor would they compromise the
health and safety of the general public.

CAUSE

The cause of this event was a design analysis error in that the original
Analysis/Calculation for hydrogen pressure in MUT-1 did not take into consideration
vortexing at reduced inventory in the tank.
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IMMEDIATE CORRECTIVE ACTION
1. A formal operability evaluation was conducted in accordance with NOD-14,

titled "Evaluating Operability and Determining Safety Function Status". This
activity was completed on July 7, 1995.

MUV-492, the hydrogen regulator manual bypass valve, and MUV-493, the
hydrogen regulator manual isolation valve, have been placed under the
administrative control of the Shift Supervisor On Duty (SSOD). The valves
will be opened by a "dedicated operator” only during hydrogen addition.

A Short Term Instruction (STI) and an Operations Study Book (OSB) entry have
been issued to operations personnel to specify requirements to
administratively control MUV-492 and MUV-493,

ADDITIONAL CORRECTIVE ACTION

FPC Nuclear Engineering Design management personnel will review this issue with
Mechanical and Instruments & Controls (I&C) engineers to heighten awareness of this
event. This activity will be completed prior to September 15, 1995. Other FPC
staff personnel involved in current tank calculations have been informed of the
event,

ACTION TO PREVENT RECURRENCE

FPC Nuclear Engineering Design personnel will develop a plan to resolve the issue
under Appendix R conditions in cooperation with operations personnel. These
actions will be developed by January 31, 1996.

PREVIOUS SIMILAR EVENTS
There have been two similar events involving vortexing. LER 86-003 addressed a
Decay Heat Pump shaft failure which may have been induced by vortexing in the pump.

LER 94-09 addressed Borated Water Storage Tank vortexing, and is closely related
to the issue reported in the present LER,

ATTACHMENT

Attachment 1 -Abbreviations and Acronymns

NRC Form S86A (8-84)
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AB-95-38
AB-95-3G
AB-119-6H

Appendix R

CR-3

FPC

1&C

LER

MODE ONE
MUP

MUT -1
MUV
NOD-14

NRC
0SB
PSA
PSIG
RCS
SBLOCA
SSOD
STI

ATTACHMENT 1 - ABBREVIATIONS AND ACRONYMS
Fire Area - Auxiliary Building Hallway 95 Foot Elevation
Fire Area - Auxiliary Building Hallway 95 Foot Elevation
Fire Area - Auxiliary Building Hallway 119 Foot Elevation

Appendix R to 10 CFR 50 - Fire Protection Program for Nuclear Power
Facilities Operating Prior to Januvary 1, 1979

Crystal River Unit 3

Florida Power Corporation

Instruments & Controls

Licensee Event Report

Power Operation (Greater Than 5 Percent Rated Thermal Power)
Makeup Pump

Makeup Tank

Makeup Valve

Evaluating Operability and Determining Safety Function Status
(procedure)

Nuclear Regulatory Commission
Operations Study Book

Probabilistic Safety Assessment
Pounds Per Square Inch Gauge

Reactor Coolant System

Small Break Loss of Coolant Accident
Shift Supervisor On Duty

Short Term Instruction

MAC Form 386A (6-88)



