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I Ice. Bed
3.6.11

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE 
FREQUENCY

SR 3.6.11.2 Verify total weight of stored ice is months! I 1.. L.. -

a. f~ IeWiging a representative sample of
2 144 ice baskets and verifying eachbasket contains I, lb of ice; and

b . Calculating totaltntT n+ -C -4 -- i
-- *~~ ~Ul LU[1tU

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 months95% confidence level by subdividing
weights, as determined by SR 3.6.11.2.a,
into the following groups:

a. Group I- 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 > 124-4 llb.

SR 3.6.11.4 Verify, by visual inspection, accumulation 2months
u1 -rUSL on structural members

.m,, ling Hiow channels through the icecondenser is < 0.38 inch thick.

I

(continued)
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Ice Bed
B 3.6.11

B 3.6 CONTAINMENT SYSTEMS

B 3.6.11 Ice Bed

BASES

BACKGROUND The ice bed consists of over 2,360,875 lb of ice stored inbaskets within the ice condenser. Its primary purpose is toprovide a large heat sink in the event of a release ofenergy from a Design Basis Accident (DBA) in containment.The ice would absorb energy and limit containment peakpressure and temperature during the accident transient.Limiting the pressure and temperature reduces the release offission product radioactivity from containment to theenvironment in the event of a DBA.

The ice condenser is an annular compartment enclosing
approximately 3000 of the perimeter of the upper containmentcompartment, but penetrating the operating deck so that aportion extends into the lower containment compartment. Thelower portion has a series of hinged doors exposed to theatmosphere of the lower containment compartment, which, fornormal plant operation, are designed to remain closed. Atthe top of the ice condenser is another set of doors exposedto the atmosphere of the upper compartment, which alsoremain closed during normal plant operation. Intermediate
deck doors, located below the top deck doors, form the floorof a plenum at the upper part of the ice condenser. Thesedoors also remain closed during normal plant operation. Theupper plenum area is used to facilitate surveillance andmaintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenserare arranged to promote heat transfer from steam to ice.This arrangement enhances the ice condenser's primaryfunction of condensing steam and absorbing heat energyreleased 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 pressurerise in the lower compartment. This allows air and steam toflow from the lower compartment into the ice condenser. Theresulting pressure increase within the ice condenser causesthe intermediate deck doors and the top deck doors to open,which allows the air to flow out of the ice condenser intothe upper compartment. Steam condensation within the icecondenser limits the pressure and temperature buildup in

(continued)
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W - Ice Bed
B 3.6.11

BASES

SURVEILLANCE SR 3.6.11.1 (continued)
REQUIREMENTS

temperature condition. This SR may be satisfied by use of
the Ice Bed Temperature Monitoring System.

SR 3.6.11.2

The weighing program is designed to obtain a representative
sample of the ice baskets. The representative sample shall
include 6 baskets from each of the 24 ice condenser bays and
shall consist of one basket from radial rows 1, 2, 4, 6, 8,
and 9. If no basket from a designated row can be obtained
for weighing, a basket from the same row of an adjacent bay
shall be weighed.

The rows chosen include the rows nearest the inside and
outside walls of the ice condenser (rows 1 and 2, and 8
and 9, respectively), where heat transfer into the ice
condenser is most likely to influence melting or
sublimation. Verifying the total weight of ice ensures that
there is adequate ice to absorb the re uired amount of
energy to mitigate the DBAs.

If a basket is found to contain < 1214-lb of ice, a
representative sample of 20 additional baskets from the same
bay shall be weighed. The average weight of ice in these
21 baskets (the discrepant basket and the 20 additional
baskets) shall be> lb at a 95% confidence level.

Weighing 20 additional a-skets from the same bay in the
event a Surveillance reveals that a single basket contains
<-F2+4 lb ensures that no local zone exists that is grossly

'deficient in ice. Such a zone could experience early melt
out during a DBA transient, creating a path for steam to
pass through the ice bed without being condensed. The
' -Frequency of months was based on ice storage tests and the

uilt into the required ice mass over and above
the mass assumed in the safety analyses. Operating
experience has verified that, with the -month Frequency,
the weight requirements are maintained with no significant
degradation between surveillances.

(continued)
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Ice Bed
B 3.6.11

BASES

SURVEILLAN
REQUIREMEN

(continu

CE
TS

SR 3.6.11.3

ed) 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 isLJ
within the limit. The Frequency of 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

r> analyses. Operating experience has verified that, with the
>K month Frequency, the weight requirements are maintained
with no significant degradation between surveillances.

SR 3.6.11.4

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
visually inspected.

If these additional flow channels are all found to be
acceptable, the discrepant flow channel may be considered
single, unique, and acceptable deficiency. 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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* *Ice Bed
B 3.6.11

BASES

SURVEILLANCE SR 3.6.11.4 (cgg~4.inued)
REQUIREMENTST

Frequency of 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, 2 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 pHrange also minimizes the occurrence of chloride and caustic
stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in therecirculation 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;

b. Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem; and

c. Someone would have to enter the containment to take
the sample, and, if the unit is at power, that person
would receive a radiation dose.

SR 3.6.11.6

This SR ensures that a representative sampling of ice
baskets, which are relatively thin walled, perforated
cylinders, have not been degraded by wear, cracks,
corrosion, or other damage. Each ice basket must be raised

-_ (continued)
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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
> 2,403,800 lb by:

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

FREQUENCY

18 months

18 months

1

SR 3.6.11.4 Verify, by visual inspection, accumulation 18 months
of ice or frost on structural members
comprising flow channels through the ice
condenser is c 0.38 inch thick.

(continued)
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0 Ice Bed
B 3.6.11

B 3.6 CONTAINMENT SYSTEMS

B 3.6.11 Ice Bed

BASES

BACKGROUND The ice bed consists of over 2,403,800 lb of ice stored in
baskets within the ice condenser. Its primary purpose is to
provide a large heat sink in the event of a release of
energy from a Design Basis Accident (DBA) in containment.
The ice would absorb energy and limit containment peak
pressure and temperature during the accident transient.
Limiting the pressure and temperature reduces the release of
fission product radioactivity from containment to the
environment in the event of a DBA.

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
lower portion has a series of hinged doors exposed to the
atmosphere of the lower containment compartment, which, for
normal plant operation, are designed to remain closed. At
the top of the ice condenser is another set of doors exposed
to the atmosphere of the upper compartment, which also
remain closed during normal plant operation. Intermediate
deck doors, located below the top deck doors, form the floor
of a plenum at the upper part of the ice condenser. These
doors also remain closed during normal plant operation. The
upper 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
condenser limits the pressure and temperature buildup in

(continued)
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- Ice Bed
B 3.6.11

BASES

SURVEILLANCE SR 3.6.11.1 (continued)
REQUIREMENTS

temperature condition. This SR may be satisfied by use of
the Ice Bed Temperature Monitoring System.

SR 3.6.11.2

The weighing program is designed to obtain a representative
sample of the ice baskets. The representative sample shall
include 6 baskets from each of the 24 ice condenser bays and
shall consist of one basket from radial rows 1, 2, 4, 6, 8,
and 9. If no basket from a designated row can be obtained
for weighing, a basket from the same row of an adjacent bay
shall be weighed.

The rows chosen include the rows nearest the inside and
outside walls of the ice condenser (rows 1 and 2, and 8
and 9, respectively), where heat transfer into the ice
condenser is most likely to influence melting or
sublimation. Verifying the total weight of ice ensures that
there is adequate ice to absorb the required amount of
energy to mitigate the DBAs.

If a basket is found to contain < 1236 lb of ice, a
representative sample of 20 additional baskets from the same
bay shall be weighed. The average weight of ice in these
21 baskets (the discrepant basket and the 20 additional
baskets) shall be 2 1236 lb at a 95% confidence level.

Weighing 20 additional baskets from the same bay in the
event a Surveillance reveals that a single basket contains
< 1236 lb ensures that no local zone exists that is grossly
deficient in ice. Such a zone could experience early melt
out during a DBA transient, creating a path for steam to
pass through the ice bed without being condensed. 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.

(continued)
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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

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
visually inspected.

If these additional flow channels are all found to be
acceptable, the discrepant flow channel may be considered
single, unique, and acceptable deficiency. 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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t* , t. 0Ice Bed
B 3.6.11

BASES

SURVEILLANCE SR 3.6.11.4 (continued)
REQUIREMENTS

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;

b. Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem; and

c. Someone would have to enter the containment to take
the sample, and, if the unit is at power, that person
would receive a radiation dose.

SR 3.6.11.6

This SR ensures that a representative sampling of ice
baskets, which are relatively thin walled, perforated
cylinders, have not been degraded by wear, cracks,
corrosion, or other damage. Each ice basket must be raised

(continued)
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