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September 30, 2007

MEMORANDUM

To: All McGuire Nuclear Station Technical Specification, and Technical Specification Bases (TSB)
Manual Holders

Subject: McGuire Technical Specifications Bases

REMOVE INSERT

Technical Specification Bases Manual:

TS Bases List of Effected Sections Rev 90

Tech Spec Bases: 3.6.13 Rev 83 (Entire Bases)

TS Bases List of Effected Sections Rev 91

Tech Spec Bases 3.6.13 Rev 96 (Entire Bases)

Revision numbers may skip numbers due to Regulatory Compliance Filing System.

Please call me if you have questions.

Bonnie Beaver
-Regulatory Compliance
875-4180
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Ice Condenser Doors
B 3.6.13

B 3.6 CONTAINMENT SYSTEMS

B 3.6.13 Ice Condenser Doors

BASES

BACKGROUND The ice condenser doors consist of the inlet doors, the intermediate deck
doors, and the top deck doors. The functions of the doors are to:

a. Seal the ice condenser from air leakage during the lifetime of the
unit; and

b. Open in the event of a Design Basis Accident (DBA) to direct the
hot steam-air mixture from the DBA into the ice bed, where the ice
would absorb energy and limit containment peak pressure and
temperature during the accident transient.

Limiting the pressure and temperature following a DBA reduces the
release of fission product radioactivity from containment to the
environment.

The ice condenser is an annular compartment enclosing approximately
3000 of the perimeter of the upper containment compartment, but
penetrating the operating deck so that a portion extends into the lower
containment compartment. The inlet doors separate the atmosphere of
the lower compartment from the ice bed inside the ice condenser. The
top deck doors are above the ice bed and exposed to the atmosphere of
the upper compartment. The intermediate deck doors, located below the
top deck doors, form the floor of a plenum at the upper part of the ice
condenser. This plenum area is used to facilitate surveillance and
maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser are arranged
to promote heat transfer from steam to ice. This arrangement enhances
the ice condenser's primary function of condensing steam and absorbing
heat energy released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors (located below the
operating deck) open due to the pressure rise in the lower compartment.
This allows air and steam to flow from the lower compartment into the ice
condenser. The resulting pressure increase within the ice condenser
causes the intermediate deck doors and the top deck doors to open,
which allows the air to flow out of the ice condenser into the upper
compartment. Steam condensation within the ice condensers limits the
pressure and temperature buildup in containment. A divider barrier
separates the upper and lower compartments and ensures that the steam
is directed into the ice condenser.

McGuire Units 1 and 2 B 3.6.13-1 Revision No. 96



Ice Condenser Doors
B 3.6.13

BASES

BACKGROUND (continued)

The ice, together with the containment spray, serves as a containment
heat removal system and is adequate to absorb the initial blowdown of
steam and water from a DBA as well as the additional heat loads that
would enter containment during the several hours following the initial
blowdown. The additional heat loads would come from the residual heat
in the reactor core, the hot piping and components, and the secondary
system, including the steam generators. During the post blowdown
period, the Air Return System (ARS) returns upper compartment air
through the divider barrier to the lower compartment. This serves to
equalize pressures in containment and to continue circulating heated air
and steam from the lower compartment through the ice condenser, where
the heat is removed by the remaining ice.

The water from the melted ice drains into the lower compartment where it
serves as a source of borated water (via the containment sump) for the
Emergency Core Cooling System (ECCS) and the Containment Spray
System heat removal functions in the recirculation mode. The ice (via the
Containment Spray System) and the recirculated ice melt also serve to
clean up the containment atmosphere.

The ice condenser doors ensure that the ice stored in the ice bed is
preserved during normal operation (doors closed) and that the ice
condenser functions as designed if called upon to act as a passive heat
sink following a DBA.

APPLICABLE The limiting DBAs considered relative to containment pressure and
SAFETY ANALYSES temperature are the loss of coolant accident (LOCA) and the steam line

break (SLB). The LOCA and SLB are analyzed using computer codes
designed to predict the resultant containment pressure and temperature
transients. DBAs are assumed not to occur simultaneously or
consecutively.

Although the ice condenser is a passive system that requires no electrical
power to perform its function, the Containment Spray System and ARS
also function to assist the ice bed in limiting pressures and temperatures.
Therefore, the postulated DBAs are analyzed with respect to Engineered
Safety Feature (ESF) systems, assuming the loss of one ESF bus, which
is the worst case single active failure and results in one train each of the
Containment Spray System and the ARS being rendered inoperable.

The limiting DBA analyses (Ref. 1) show that the maximum peak
containment pressure results from the LOCA analysis and is calculated to
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Ice Condenser Doors
B 3.6.13

BASES

APPLICABLE SAFETY ANALYSES (continued)

be less than thecontainment design pressure. For certain aspects of
transient accident analyses, maximizing the calculated containment
pressure is not conservative. In particular, the cooling effectiveness of
the ECCS during the core reflood phase of a LOCA analysis increases
with increasing containment backpressure. For these calculations, the
containment backpressure is calculated in a manner designed to
conservatively minimize, rather than maximize, the calculated transient
containment pressures, in accordance with 10 CFR 50, Appendix K
(Ref. 2).

The maximum peak containment atmosphere temperature results from
the SLB analysis and is discussed in the Bases for LCO 3.6.5,
"Containment Air Temperature."

An additional design requirement was imposed on the ice condenser door
design for a small break accident in which the flow of heated air and
steam is not sufficient to fully open the doors.

For this situation, the doors are designed so that all of the doors would
partially open by approximately the same amount. Thus, the partially
opened doors would modulate the flow so that each ice bay would receive
an approximately equal fraction of the total flow.

This design feature ensures that the heated air and steam will not flow
preferentially to some ice bays and deplete the ice there without utilizing
the ice in the other bays.

In addition to calculating the overall peak containment pressures, the
DBA analyses include the calculation of the transient differential
pressures that would occur across subcompartment walls during the initial
blowdown phase of the accident transient. The internal containment walls
and structures are designed to withstand the local transient pressure
differentials for the limiting DBAs.

The ice condenser doors satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO This LCO establishes the minimum equipment requirements to assure
that the ice condenser doors perform their safety function. The ice
condenser inlet doors, intermediate deck doors, and top deck doors must
be closed to minimize air leakage into and out of the ice condenser, with
its attendant leakage of heat into the ice condenser and loss of ice
through melting and sublimation. The doors must be OPERABLE to
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Ice Condenser Doors
B 3.6.13

BASES

LCO (continued)

ensure the proper opening of the ice condenser in the event of a DBA.
OPERABILITY includes being free of any obstructions that would limit
their opening, and for the inlet doors, being adjusted such that the
opening and closing torques are within limits. The ice condenser doors
function with the ice condenser to limit the pressure and temperature that
could be expected following a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in containment
pressure and temperature requiring the operation of the ice condenser
doors. Therefore, the LCO is applicable in MODES 1, 2, 3, and 4.

The probability and consequences of these events in MODES 5 and 6 are
reduced due to the pressure and temperature limitations of these
MODES. Therefore, the ice condenser doors are not required to be
OPERABLE in these MODES.

ACTIONS A Note provides clarification that, for this LCO, separate Condition entry is
allowed for each ice condenser door.

A.1

If one or more ice condenser doors are inoperable due to being physically
restrained from opening, the door(s) must be restored to, OPERABLE
status within 1 hour. The Required Action is necessary to return
operation to within the bounds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which requires containment to be restored to OPERABLE
status within 1 hour.

B.1 and B.2

If one or more ice condenser doors are determined to be partially open or
otherwise inoperable for reasons other than Condition A or if a door is
found that is not closed, it is acceptable to continue unit operation for up
to 14 days, provided the ice bed temperature instrumentation is monitored
once per 4 hours to ensure that the open or inoperable door is not
allowing enough air leakage to cause the maximum ice bed temperature
to approach the melting point. The Frequency of 4 hours is based on the
fact that temperature changes cannot occur rapidly in the

McGuire Units 1 and 2 B 3.6.13-4 Revision No. 96



Ice Condenser Doors
B 3.6.13

BASES

ACTIONS (continued)

ice bed because of the large mass of ice involved. The 14 day
Completion Time is based on long term ice storage tests that indicate that
if the temperature is maintained below 270F, there would not be a
significant loss of ice from sublimation. If the maximum ice bed
temperature is > 270 F at any time or if the doors are not closed and
restored to OPERABLE status within 14 days, the situation reverts to
Condition C and a Completion Time of 48 hours is allowed to restore the
inoperable door to OPERABLE status or enter into Required Actions D.1
and D.2. Ice bed temperature must be verified within the specified
Frequency as augmented by the provisions of SR 3.0.2.

C.1

If Required Actions B.1 or B.2 are not met, the doors must be restored to
OPERABLE status and closed positions within 48 hours. The 48 hour
Completion Time is based on the fact that, with the very large mass of ice
involved, it would not be possible for the temperature to increase to the
melting point and a significant amount of ice to melt in a 48 hour period.

D.1 and D.2

If the ice condenser doors cannot be restored to OPERABLE status within
the required Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.6.13.1
REQUIREMENTS

Verifying, by means of the Inlet Door Position Monitoring System, that the
inlet doors are in their closed positions makes the operator aware of an
inadvertent opening of one or more doors. The Frequency of 12 hours
ensures that operators on each shift are aware of the status of the doors.

McGuire Units 1 and 2 B 3.6.13-5 Revision No. 96



Ice Condenser Doors
B 3.6.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.13.2

Verifying, by visual inspection, that each intermediate deck door is closed
and not impaired by ice, frost, or debris provides assurance that the
intermediate deck doors (which form the floor of the upper plenum where
frequent maintenance on the ice bed is performed) have not been left
open or obstructed: In determining if a door is impaired by ice, the frost
accumulation on the doors, joints, and hinges are to be considered in
conjunction with the lifting force limits of SR 3.6.13.7. The Frequency of
7 days is based on engineering judgment and takes into consideration
such factors as the frequency of entry into the intermediate ice condenser
deck, the time required for significant frost buildup, and the probability
that a DBA will occur.

SR 3.6.13.3

Verifying, by visual inspection, that the top deck doors are in place and
not obstructed provides assurance that the doors are performing their
function of keeping warm air out of the ice condenser during normal
operation, and would not be obstructed if called upon to open in response
to a DBA. The Frequency of 92 days is based on engineering judgment,
which considered such factors as the following:

a. The relative inaccessibility and lack of traffic in the vicinity of the
doors make it unlikely that a door would be inadvertently left open;

b. Excessive air leakage would be detected by temperature
monitoring in the ice condenser; and

c. The light construction of the doors would ensure that, in the event
of a DBA, air and gases passing through the ice condenser would
find a flow path, even if a door were obstructed.

SR 3.6.13.4

Verifying, by visual inspection, that the ice condenser inlet doors are not
impaired by ice, frost, or debris provides assurance that the doors are
free to open in the event of a DBA. For this unit, the Frequency of
18 months is based on door design, which does not allow water
condensation to freeze, and operating experience, which indicates that
the inlet doors very rarely fail to meet their SR acceptance criteria.
Because of high radiation in the vicinity of the inlet doors during power
operation, this Surveillance is normally performed during a shutdown.
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Ice Condenser Doors
B 3.6.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.13.5

Verifying the opening torque of the inlet doors provides assurance that no
doors have become stuck in the closed position. The value of 675 in-lb is
based on the design opening pressure on the doors of 1.0 lb/ft2. For this
unit, the Frequency of 18 months is based on the passive nature of the
closing mechanism (i.e., once adjusted, there are no known factors that
would change the setting, except possibly a buildup of ice; ice buildup is
not likely, however, because of the door design, which does not allow
water condensation to freeze). Operating experience indicates that the
inlet doors usually meet their SR acceptance criteria. Because of high
radiation in the vicinity of the inlet doors during power operation, this
Surveillance is normally performed during a shutdown.

SR 3.6.13.6

The torque test Surveillance ensures that the inlet doors have not
developed excessive friction and that the return springs are producing a
door return torque within limits. The torque test consists of the following:

1. Verify that the torque, T(OPEN), required to cause opening motion
at the 400 open position is < 195 in-lb;

2. Verify that the torque, T(CLOSE), required to hold the door
stationary (i.e,, keep it from closing) at the 40' open position is
> 78 in-lb but < 250.6 in-lb; and

3. Calculate the frictional torque, T(FRICT) 0.5 {T(OPEN) -
T(CLOSE)}, and verify that the T(FRICT) is > - 40 in-lb but < +
40 in-lb.

The purpose of the friction and return torque Specifications is to ensure
that, in the event of a small break LOCA or SLB, all of the 24 door pairs
open uniformly. This assures that, during the initial blowdown phase, the
steam and water mixture entering the lower compartment does not pass
through part of the ice condenser, depleting the ice there, while bypassing
the ice in other bays. The Frequency of 18 months is based on the
passive nature of the closing mechanism (i.e., once adjusted, there are
no known factors that would change the setting, except possibly a buildup
of ice; ice buildup is not likely, however, because of the door design,
which does not allow water condensation to freeze). Operating
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Ice Condenser Doors
B 3.6.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

experience indicates that the inlet doors very rarely fail to meet their SR
acceptance criteria. Because of high radiation in the vicinity of the inlet
doors during power operation, this Surveillance is normally performed
during a shutdown.

SR 3.6.13.7

Verifying the OPERABILITY of the intermediate deck doors provides
assurance that the intermediate deck doors are free to open in the event
of a DBA. The verification consists of visually inspecting the intermediate
doors for structural deterioration, verifying free movement of the vent
assemblies, and ascertaining free movement of each door when lifted
with the applicable force shown below:

Door Lifting Force

a. Adjacent to crane wall < 37.4 lb
b. Paired with door adjacent to crane wall < 33.8 lb
c. Adjacent to containment wall < 31.8 lb
d. Paired with door adjacent, to containment < 31.0 lb

wall

The 18 month Frequency is based on the passive design of the
intermediate deck doors, the frequency of personnel entry into the
intermediate deck, and the fact that SR 3.6.13.2 confirms on a 7 day
Frequency that the doors are not impaired by ice, frost, or debris, which
are ways a door would fail the opening force test (i.e., by sticking or from
increased door weight).

REFERENCES 1. UFSAR, Chapter 6.

2. 10 CFR 50, Appendix K.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

4. DPC-1201.17-00-0006 "Design and Licensing Basis for Ice
Condenser Lower Inlet Doors Technical Specification Surveillance
Requirements, 400 Opening, Closing and Frictional Torques".

5. MCS-1558.NF-00-0001 "Design Basis Specification for the NF
System".
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