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Problem Investigation Process (PIP) M-06-02378

Pursuant to 10 CFR 50.73, Sections (a)(1) and (d), attached
is Licensee Event Report (LER) 369/2006-01, Revision 0.

On June 19, 2006, Ice Condenser Floor Cooling (NF) air operated
Outside Containment Isolation Valves, lNF-234 and 2NF-234, were
determined to be inoperable on McGuire Unit 1 and Unit 2 for a
period longer than permitted by plant Technical Specifications
(TS). In accordance with the requirements of 10 CFR 50.73
(a) (2) (i) (B), this condition is being reported as a condition
prohibited by Technical Specifications.

This event has been determined to be of no significance to
the health and safety of the public. There are no
regulatory commit s contained in this LER.
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Unit Status: At the time this historical condition was identified, Unit 1. and Unit 2 were in

Mode 1 (Power Operation) at 100 percent power.

Event Description: On June 19, 2006, Ice Condenser Floor Cooling (NF) air operated
outside containment isolation valves, INF-234 and 2NF-234, were determined to be
inoperable on McGuire Unit 1 and Unit 2 for a period longer than allowed by Technical
specifications. Engineering identified a historical condition affecting these valves which
could potentially allow them to open after their closure on a containment isolation
signal. This event was not significant with respect to the health and safety of the
public.

Event Cause: The cause for air operated containment isolation valves 1/2 NF-234
potentially not being able to remain closed after a containment isolation signal was
attributed to inadequate actuator closing margin. This inadequacy stemmed from non-
conservative system pressure considerations for ITT Grinnell diaphragm valves during
original design.

Corrective Actions: The valves were declared inoperable. Compensatory actions were
implemented to limit system pressure increase and to restore the valves to operable but
degraded or non-conforming condition. A safety grade relief valve was installed on each
Unit to limit system pressure increase and to return the components to fully operable
status.
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BACKGROUND

Applicable Energy Industry Identification (EllS) system and component
codes are enclosed within brackets. McGuire unique system and component
identifiers are contained within parentheses.

The Ice Condenser Refrigeration system (MF) [BC] serves as a central heat
sink for sensible heat picked up in the ice condenser. During normal plant
operation, a circulating loop of corrosion inhibited glycol/water solution
carries the heat from the ice condenser air handling units, the floor
cooling system and the ice machines (when operating) to the evaporator and
heat is removed from the chiller unit by cooling water flowing through the
condenser. The chiller units operate individually to maintain containment
return temperature of glycol/water solution at or below approximately 1
degree Fahrenheit. This system is not safety related. During a design
basis accident, glycol/water flow is terminated by containment isolation
valves which are closed automatically. As the glycol/water solution heats
up to ambient temperature and expands, the resultant pressure increase is
limited on the containment side by an expansion tank which is vented into
the containment, and on the Auxiliary building side by a relief valve with a
relief setting of 180 psig. The containment isolation function of the NF
system is safety related.

The Containment Isolation System provides the means of isolating fluid
systems that pass through Containment penetrations so as to confine any
radioactivity that may be released following a design basis event. The
Containment Isolation System is required to function following a design
basis event to isolate non-essential fluid systems penetrating the
Containment.

Glycol lines of the NF system penetrating the containment are provided with
fail closed, air operated, containment isolation valves, which close
automatically upon receipt of a containment isolation signal.

For the glycol return line penetration, M-372, 1/2 NF-233 provide the inside
containment isolation function and 1/2 NF-234 provide the outside
containment isolation function. For the glycol inlet line penetration, M-
373, a failed closed air operated valve outside containment, 1/2 NF-228, and
a soft seated spring loaded check valve, 1/2 NF-229, are provided for
containment isolation function.

The air operated NF valves are 4 inch diaphragm valves. Due to the large
surface area of the internal diaphragm, system pressure creates a relatively

NRC FORM 366A (1 -2001)
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,large force opposing actuator thrust output. The highest force opposing the
actuator spring occurs when the line pressure upstream and downstream of the
valve is at maximum.

The valve control logic is such that the closed direction limit switch is
used to provide a "seal-in" function for the valve solenoid to keep the
valve open once the open push button is pressed. If the increased system
pressure opened the valve to the point where the limit switch was reset,
then the associated solenoid valve would be energized and the valve would
fully open. A containment isolation signal being present would prevent the
solenoid valve from energizing, but if the signal was removed (reset), the
solenoid would be energized and the containment isolation function of this
valve would not have been performed.

McGuire Technical Specification (TS) 3.6.3 - Containment Isolation Valves:
TS 3.6.3 specifies that each containment isolation valve (CIV) [ISV] shall be
operable in Modes 1, 2, 3, and 4. Condition A requires, in part, that in
the event one CIV in one or more penetration flow paths is inoperable, the
affected penetration flow path must be isolated within 4 hours. Condition F
states that if the required action and associated completion time is not
met, the respective Unit must be placed in Mode 3 in 6 hours and in Mode 5
in 36 hours.

EVENT DESCRIPTION

At the time this historical condition was identified, McGuire Unit 1 and
Unit 2 were in Mode 1 at 100% power. No systems, structures, or components
were out of service at the time of this event which contributed to this
event.

In May 2006, the NF system calculation was issued with new system pressure
design conditions in accordance with the Air Operated Valve (AOV)
improvement plan.

On June 15, 2006, the plant corrective action process (PIP) was entered to
document that the newly formulated system design conditions could affect
closing margin on the NF containment isolation valves (1/2 NF-228, 1/2 NF-
233, 1/2 NF-234).

On June 16, 2006, 1/2 NF-234 were conservatively declared inoperable due to
concerns that 1/2 NF-234 would not remain closed following the receipt of
the containment isolation signal. Compensatory actions were implemented to

NRC FORM 366A (1 -2001)
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limit the pressure increase and to restore the valves to operable but
degraded or non-conforming status.

on June 19, 2006, the operability determination process confirmed that for
1/2 NF-234, the internal force due to system pressure was large enough to
exceed the actuator's capability to hold the valves closed such that the
valves may be off its closed seat. Considering the valve's control logic,
the valves may have fully opened and not be capable of re-closing when the
containment isolation signal was reset. This process identified that 1/2
NF-228, and 1/2 NF-233 would function as designed.

on July 10, 2006, 1/2 NF-234 were declared fully operable when a safety
grade relief valve with a lift setting of 70 psig was installed on each Unit
to limit pressure increase outside containment.

Since valves 1/2 NF-234 could potentially reposition after a containment
isolation signal, they were not considered fully operable per TS 3.6.3.
Consequently, these valves were inoperable for a period longer than allowed
by TS. This condition represented an operation prohibited by Technical
Specifications and is reportable per the requirements of 10 CFR 50.73
(a) (2) (i) (B).

CAUSAL FACTORS

The cause for air operated containment isolation valves 1/2 NF-234 not being
able to remain closed after a containment isolation signal was attributed to
inadequate actuator closing margin. This inadequacy stemmed from non-
conservative system pressure considerations for ITT Grinnell diaphragm
valves during original design.

NRC FORM 366A (1-2001)
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CORRECTIVE ACTIONS

IMMEDIATE

* Valves 1/2 NF-234 were declared inoperable.

* Compensatory actions were implemented on both units to restore the valves

to an operable but degraded or non-conforming condition.

SUBSEQUENT

* Installed a safety grade relief valve to limit pressure increase outside

containment and to resolve the degraded or non-conforming condition.

" Engineering reviewed information contained in the valve calculations to

ensure proper NF system conditions have been applied.

Planned

" Evaluate design enhancements for the "seal-in" circuitry on failed closed

ITT Grinnell diaphragm containment isolation valves to address design

vulnerabilities related to this function.

" Review information contained in other system valve calculations which are

susceptible to the thermal pressurization mechanism that utilize

diaphragm valves with AOVs.

* Review the sizing of active motor operated ITT Grinnell diaphragm

containment isolation valves based on expected system conditions.

NRC FORM 366A (1 -2001)
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SAFETY ANALYSIS

Failure of 1/2 NF-234 would have not prevented isolation of mechanical
penetration M-372, when the containment isolation signal is reset, following
its initial closure. The inside containment isolation valves 1/2 NF-233
would have remained closed during this event and isolated this penetration
flow path.

If 1/2 NF-233 failed to close for any reason, the pressure between the two
containment isolation valves would not increase to the point where l/2NF-234
would be lifted off the closed seat. Thus, following containment isolation
reset valves 1/2 NF-234 would remain closed and provide the mechanical
penetration M-372 isolation.

A review of this event determined that there is no impact on either the
estimated core damage frequency (CDF) or large early release frequency
(LERF). Therefore, the event described in this LER was not significant with
respect to the health and safety of the public.

ADDITIONAL INFORMATION

A review of the McGuire corrective action database did not identify any
other events within the past three years having similar circumstances,
cause, and corrective actions. Therefore, the event described in this LER
is not considered a recurring event.

NRIC FORM 366A (1 -2001)


