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Ice Bed

3.6.11

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.6.11.2

SR 3.6.11.3

Verify total weight of stored ice is
2 2,403,800 lb by:

a. Weighing a representative sample of
2 144 ice baskets and verifying each
basket contains 2 1236 lb of ice; and

b. Calculating total weight of stored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.11.2.a.

Verify azimuthal distribution of ice at a
95% confidence level by subdividing
weights, as determined by SR 3.6.11.2.a,
into the following groups:

a. Group 1-bays 1 through 8:

b. Group 2-bays 9 through 16: and

c. Group 3-bays 17 through 24.

The average ice weight of the sample
baskets in each group from radial rows 1,
2, 4, 6, 8, and 9 shall be 2 1236 lb.

FREQUENCY

18 months

18 months

SR 3.6.11.4 Vcrify, by visual inspection, accumulation 18 months
of ice or frost on structural members

See Insert A comprising flow channels through the ice
condenser is • 0.38 inch thick.

(continued)
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INSERT A

Verify, by visual inspection, accumulation of ice on structural members comprising
flow channels through the ice bed is E 15 percent blockage of the total flow area.



. Ice Bed
B 3.6.11

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.11.3

This SR ensures that the azimuthal distribution of ice is
reasonably uniform, by verifying that the average ice weight
in each of three azimuthal groups of ice condenser bays is
within the limit. The Frequency of 18 months was based on
ice storage tests and the allowance built into the required
ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that, with the
18 month Frequency, the weight requirements are maintained
with no significant degradation between surveillances.

SR 3.6.11.4

See Insert B
This SR ensures that the flow channels through the ice
condenser have not accumulated an excessive amount of ice or
frost blockage. The visual inspection must be made for two

or more flow channels per ice condenser bay and must include
the following specific locations along the flow channel:

a. Past the lower inlet plenum support structures and
turning vanes:

b. Between ice baskets;

c. Past lattice frames

d. Through the intermediate floor grating: and

e. Through the top deck floor grating.

The allowable 0.38 inch thick buildup of frost or ice is
based on the analysis of containment response to a DBA with
partial blockage of the ice condenser flow passages. If a
flow channel in a given bay is found to have an accumulation
of frost or ice > 0.38 inch thick, a representative sample
of 20 additional flow channels from the same bay must be
vishally' inspected.

If these additional flow channels are all found to be
acceptable, the discrepant flow channel may be considered
single, unique. and acceptable deficincRy. More than one
discrepant flow channel in a bay is not acceptable, however.
These requirements are based on the sensitivity of the
partial blockage analysis to additional blockage. The

(continued)
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INSERT B

This SR ensures that the air/steam flow channels through the ice bed have not
accumulated ice blockage that exceeds 15 percent of the total flow area through the
ice bed region. The allowable 15 percent buildup of ice is based on the analysis of
the subcompartment response to a design basis LOCA with partial blockage of the ice
bed flow channels. The analysis did not perform detailed flow channel modeling, but
rather lumped the ice condenser bays into six sections ranging from 2.75 bays to 6.5
bays. Individual bays are acceptable with greater than 15 percent blockage, as long
as 15 percent blockage is not exceeded for any analysis section.

To provide confidence that flow blockage does not exceed the allowed 15 percent, the
visual inspection must be made for at least 54 (33 percent) of the 162 flow channels
per ice condenser bay. Flow channels to be inspected are determined by random
selection. As the most restrictive flow passage location is found at a lattice
frame elevation, the 15 percent blockage criteria only applies to "flow channels"
that comprise the area:

a. between ice baskets, and

b. past lattice frames and wall panels.

Due to a significantly larger flow area in the regions of the upper deck grating and
the lower inlet plenum and turning vanes, it would require a gross buildup of ice on
these structures to obtain a degradation in air/steam flow. Therefore, these
structures are excluded as part of a flow channel for application of the 15 percent
blockage criteria. Plant and industry experience have shown that removal of ice
from the excluded structures during the refueling outage is sufficient to ensure
they remain operable throughout the operating cycle. Thus, removal of any gross ice
buildup on the excluded structures is performed following outage maintenance
activities.

Excluding ice bed blockage effects, the ice basket support platform is the location
of the most restrictive flow area through the ice condenser. The flow area through
the ice basket support platform has been assumed to be clear of ice accumulation in
the subcompartment analysis. Plant and industry experience has shown that it is not
mechanistically credible for ice to accumulate on this platform except as a result
of outage maintenance practices. Removal of ice accumulation on this platform which
will reduce flow area is performed following outage maintenance activities.

Frost buildup is not to be considered as flow path blockage, whereas ice is blockage
of the flow path. Frost is the solid form of water that is loosely adherent, and
can be brushed off with the open hand.



Ice Bed
B 3.6.12

BASES

ACTIONS
(continued)

A.1

If one or more ice condenser inlet 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 plant 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 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 > 27SF
at any time, the
Completion Time
inoperable door
Actions D.1 and
to be within the
provisions of SR
Required Actions
be taken.

D situation reverts to Condition C and a
of 48 hours is allowed to restore the
to OPERABLE status or enter into Required
D.2. Ice bed temperature must be verified
L specified Frequency as augmented by the
t 3.0.2. If this verification is not made,
D.1 and D.2, not Required Action C.1, must

I See Insert C I

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 decrease to the melting

(continued)
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INSERT C

[Note: Entry into Condition B is not required due to personnel standing on or
opening an intermediate deck or upper deck door for short durations to perform
required surveillances, minor maintenance such as ice removal, or routine tasks such
as system walkdowns.]
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Ice Bed

3.6.11

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.6.11.2 Verify total weight of stored ice is
2 2,403,800 lb by:

a. Weighing a representative sample of
2 144 ice baskets and verifying each
basket contains 2 1236 lb of ice: and

b. Calculating total weight of stored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.11.2.a.

SR 3.6.11.3 Verify azimuthal distribution of ice at a
95% confidence level by subdividing
weights, as determined by SR 3.6.11.2.a,
into the following groups:

a. Group 1-bays 1 through 8:

b. Group 2-bays 9 through 16; and

c. Group 3-bays 17 through 24.

The average ice weight of the sample
baskets in each group from radial rows 1,
2. 4, 6. 8, and 9 shall be 2 1236 lb.

FREQUENCY
4.

18 months

18 months

SR 3.6.11.4 Verify, by visual inspection, accumulation of 18 months
ice on structural members comprising flow
channels through the ice bed is < 15 percent
blockage of the total flow area.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.11.3

This SR ensures that the azimuthal distribution of ice is
reasonably uniform, by verifying that the average ice weight
in each of three azimuthal groups of ice condenser bays is
within the limit. The Frequency of 18 months was based on
ice storage tests and the allowance built into the required
ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that, with the
18 month Frequency, the weight requirements are maintained
with no significant degradation between surveillances.

SR 3.6.11.4

This SR ensures that the air/steam flow channels through the
ice bed have not accumulated ice blockage that exceeds 15
percent of the total flow area through the ice bed region. The
allowable 15 percent buildup of ice is based on the analysis of
the subcompartment response to a design basis LOCA with partial
blockage of the ice bed flow channels. The analysis did not
perform detailed flow channel modeling, but rather lumped the
ice condenser bays into six sections ranging from 2.75 bays to
6.5 bays. Individual bays are acceptable with greater than 15
percent blockage, as long as 15 percent blockage is not
exceeded for any analysis section.

To provide confidence that flow blockage does not exceed the
allowed 15 percent, the visual inspection must be made for at
least 54 (33 percent) of the 162 flow channels per ice
condenser bay. Flow channels to be inspected are determined by
random selection. As the most restrictive flow passage
location is found at a lattice frame elevation, the 15 percent
blockage criteria only applies to "flow channels" that comprise
the area:

a. between ice baskets, and

b. past lattice frames and wall panels.

Due to a significantly larger flow area in the regions of the
upper deck grating and the lower inlet plenum and turning
vanes, it would require a gross buildup of ice on these
structures to obtain a degradation in air/steam flow.
Therefore, these structures are excluded as part of a flow
channel for application of the 15 percent blockage criteria.
Plant and industry experience have shown that removal of ice
from the excluded structures during the refueling outage is

(continued)
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W * *Ice Bed
IF

B 3.6.11

BASES

SURVEILLANCE SR 3.6.11.4 (continued)
REQUIREMENTS

sufficient to ensure they remain operable throughout the
operating cycle. Thus, removal of any gross ice buildup on
the excluded structures is performed following outage
maintenance activities.

Excluding ice bed blockage effects, the ice basket support
platform is the location of the most restrictive flow area
through the ice condenser. The flow area through the ice
basket support platform has been assumed to be clear of ice
accumulation in the subcompartment analysis. Plant and
industry experience has shown that it is not mechanistically
credible for ice to accumulate on this platform except as a
result of outage maintenance practices. Removal of ice
accumulation on this platform which will reduce flow area is
performed following outage maintenance activities.

Frost buildup is not to be considered as flow path blockage,
whereas ice is blockage of the flow path. Frost is the
solid form of water that is loosely adherent, and can be
brushed off with the open hand.

The Frequency of 18 months was based on ice storage tests
and the allowance built into the required ice mass over and
above the mass assumed in the safety analyses.

SR 3.6.11.5

Verifying the chemical composition of the stored ice ensures
that the stored ice has a boron concentration of at least
1800 ppm as sodium tetraborate and a high pH, > 9.0 and
< 9.5, in order to meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mode
of operation. Sodium tetraborate has been proven effective
in maintaining the boron content for long storage periods,
and it also enhances the ability of the solution to remove
and retain fission product iodine. The high pH is required
to enhance the effectiveness of the ice and the melted ice
in removing iodine from the containment atmosphere. This pH
range also minimizes the occurrence of chloride and caustic
stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of 18 months
was developed considering these facts:

a. Long term ice storage tests have determined that the
chemical composition of the stored ice is extremely
stable:

(continued)
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, **Ice Bed
B 3.6.12

BASES

ACTIONS A.1
(continued)

If one or more ice condenser inlet 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 plant 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 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 > 27oF
at any time, 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
to be within the specified Frequency as augmented by the
provisions of SR 3.0.2. If this verification is not made,
Required Actions D.1 and D.2, not Required Action C.1, must
be taken. [Note: entry into Condition B is not required due
to personnel standing on or opening an intermediate deck or
upper deck door for short durations to perform required
surveillances, minor maintenance such as ice removal, or
routine tasks such as system walkdowns.]

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

(continued)
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1. Plant procedures will require a 100 percent inspection and
evaluation for any gross ice buildup on the excluded
structures, and the removal of identified ice.


