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1.0  Description

The proposed change would revise the Ice Bed Technical Specification (TS) and associated TS Bases in 
Surveillance Requirement (SR) 3.6.15.2.

2.0  Proposed Change

The proposed change to SR 3.6.15.2:  1) modifies the stored ice mass to 2,200,000 lbs by specifying the design 
basis value and removing maintenance allowances for sublimation allowance and mass determination accuracy;  
2) redefines the ice mass statistical sampling plan to include the entire ice bed (1944 baskets), divides the ice bed 
into three radial zones, and modifies the sample size to at least 30 baskets in each radial zone; and  3) modifies 
the frequency from 9 months to 18 months.

The proposed change to SR 3.6.15.3:  1) removes the reference to azimuthal distribution verification;  2) adds a 
new acceptance criteria value for minimum ice mass in each basket sampled by SR 3.6.15.2; and  3) modifies 
the frequency from 9 months to 18 months.

The proposed change to SR 3.6.15.6 removes the reference to SR 3.6.15.3, that provided the definition of 
azimuthal distribution, and adds the current sampling distribution methodology directly to the SR for clarity.

Minor clarifying changes are proposed to the Bases 3.6.15 Background and LCO sections.

Bases SR 3.6.15.2 are rewritten consistent with the proposed changes to the SR.  These proposed changes 
include:  1) ice mass verification in the as-found (pre-maintenance) condition;  2) redefinition of the ice mass 
statistical sampling plan to include the entire ice bed (1944 baskets), dividing the ice bed into three radial zones, 
and modifying the sample size to at least 30 baskets in each radia l zone;  3) description of additional ice mass 
beyond the SR requirements that is maintained to address the effects of sublimation;  4) provision for ice mass 
determination by direct lifting or alternate techniques; and  5) redefinition of alternate basket selection criteria to 
include location parameters of an alternate selection basket and a criteria that restricts consecutive use of a 
specific basket as an alternate selection.

Bases SR 3.6.15.3 is rewritten consistent with the proposed changes to the SR, including replacement of 
azimuthal distribution verification with verification of a minimum ice mass for each basket sampled in SR 
3.6.15.2.

The proposed change to Bases SR 3.6.15.4 corrects a typographical error.
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The proposed change to Bases 3.6.15.6 replaces guidance to raise a basket for inspection with clarifying 
guidance that indicates the intent of the inspection is to perform an inspection of the full-length of the basket.  
Additionally, sampling methodology is directly defined, eliminating the reference to another SR.

The Bases Reference is expanded with the addition of Topical Report ICUG-001.

3.0  Background

Industry events and issues related to the ice condenser prompted a review of related TSs by the Ice Condenser 
Utility Group (ICUG).  The ICUG is comprised of utility members from the domestic ice condenser plants.  
Through TS reviews, differences were identified between each ice condenser plant's interpretation and 
implementation of the related TSs.  ICUG review of the ice weight TS determined that the specification was 
adequate to show operability; however, some concepts from which the original specification was derived have 
changed, and others needed clarification.  As a result, several changes are proposed to the ice mass TS that 
improve the tie to design basis and apply:  1) collective ICUG operating experience history, and  2) inherent 
linkage to plant-specific maintenance practices.
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4.0  Technical Analysis

The basic requirement for verification of ice condenser ice bed ice mass is to ensure a sufficient ice mass is 
available to provide a heat sink in the event of an energy release in containment from a loss-of-coolant accident 
(LOCA) or a steam line break (SLB).  For these design basis accidents (DBAs), 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 proposed change of the total stored ice mass provides consistency with the design basis analysis.  The 
acceptance criteria value is reduced by relocation of sublimation allowance and mass determination accuracy to 
the Bases.  The Bases are modified to state that the surveillance is performed in the as-found condition (before 
ice bed maintenance and after ice bed sublimation).  The current acceptance criteria value consists of DBA 
analysis values, a generic 15 percent sublimation allowance, a one percent mass determination accuracy 
(weighing error) value, and the surveillance is performed in the as-left condition (after ice bed maintenance and 
before ice bed sublimation) to show adequacy for the next operational cycle.  The as-found performance of this 
surveillance shows adequacy of total ice mass for the current operational cycle.  As such, when the proposed 
SR change is coupled with the change to the SR Bases, there is no net change in total stored ice mass.  ICUG 
operational history shows that sublimation rates vary within the ice bed requiring specific effort to maintain the 
ice bed mass inventory each outage.  The ongoing process of monitoring the varying sublimation rates during 
the operating cycle and replenishing ice bed mass as needed is the basis for the Active Ice Mass Management 
(AIMM) concept.  The maintenance effort (AIMM) restores the ice bed mass and distribution characteristics 
required for continued operation.  Therefore, the proposed change provides a clear tie to the design basis while 
crediting plant specific AIMM maintenance practices.

The proposed statistical sampling plan change increases the parent population to include all ice baskets 
contained within the ice bed, stratifies that population into three radial zones that contain rows of ice baskets 
exhibiting similar characteristics, and requires at least 30 random sample ice baskets for ice mass verification in 
each radial zone.  The stratified sampling allows sub-populations to be defined that have similar mean mass 
characteristics resulting in better estimates of total ice mass.  A 30-ice basket random sample from each radial 
zone maintains a 95 percent confidence level for calculation of total stored ice.  The modified sampling 
methodology provides the validation of total ice mass and verification of ice mass distribution within the ice bed, 
in lieu of a limited azimuthal row-group surveillance.  The proposed ice bed sub-populations (radial zones) and 
sample size directly applies ICUG ice bed historical operating experience, provides clear linkage to statistical 
sampling methodology provided in NRC NUREG-1475, "Applying Statistics," and supports validation of total 
stored ice for the long-term/overall DBA analysis.

The proposed change to remove limited azimuthal row-group ice distribution verification is replaced by the 
change in statistical sampling.  As stated above, the change in statistical sampling and crediting of AIMM 
processes provides inherent verification of ice mass distribution making azimuthal row-group distribution 
verification redundant.  A new minimum ice mass acceptance criterion is added for each of the ice baskets 
sampled.  The new acceptance criterion (minimum ice mass for each basket sampled) ensures that a significant 
localized degraded mass condition of the ice bed does not exist.  The value of this acceptance criterion is based 
on the minimum amount of ice needed to avoid any challenge to the DBA containment pressure response.  The 
basis includes consideration of data from the original testing performed by Westinghouse Electric Corporation at 
the Waltz-Mill Test Facility, and sensitivity runs performed using the GOTHIC analytical code.  

The proposed change to the ice basket wear/damage SR only provides clarification of the sampling 
methodology.  Currently the SR references the ice mass verification SR for sampling methodology.  Because 
the ice mass verification sampling methodology is proposed to change, the reference is being removed and the 
current sampling methodology is completely defined.
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The change to an 18-month frequency for both the ice mass verification and the ice distribution SRs does not 
result in an overall reduction in the end-of-cycle ice mass.  The process of replenishing the ice bed mass and 
the monitoring of varying sublimation rates during the operating cycle is the basis for AIMM.  AIMM restores 
the ice bed mass and distribution characteristics required for continued operation.  This includes sublimation 
allowances and ice mass determination accuracy.  ICUG historical operating experience has shown that the ice 
condenser can meet and even exceed its design function without performing these surveillances on a 9-month 
frequency.  Additionally, this change in frequency places performance of these SRs within the time frame of 
the ice condenser plant refueling outages.

Overall, ice condenser operability is assured by numerous means during operation of the plant.  The ice bed 
temperature is monitored at least once every 12 hours to ensure temperatures are less than or equal to 27 
degrees F.  There are alarms in the main control room that will indicate to the operator if any recorded 
temperature monitoring point within the ice bed approaches 27 degrees F.  The plant staff performs tours and 
walkdowns of the refrigeration system to evaluate its ability to function.  These activities includes walkdowns of 
chillers, air handling units, and glycol circulation pumps to ensure that they are in proper working order.  
Inspections are required of intermediate deck doors to ensure they are not impaired.  This activity ensures that 
no abnormal degradation of the ice condenser is occurring due to condensation or frozen drain lines in localized 
areas.
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5.0  Regulatory Analysis

5.1  No Significant Hazards Consideration

The TSTF has evaluated whether or not a significant hazards consideration is involved with the proposed 
generic change by focusing on the three standards set forth in 10 CFR 50.92, “Issuance of amendment,” as 
discussed below:

1. Does the proposed change involve a significant increase in the probability or consequences of an 
accident previously evaluated?

Response:  No.  

The proposed TS amendment does not result in a physical change or operational change to the ice condenser.  
Additionally, there is no change to the existing design requirements or inputs/results of any accident analysis 
calculations relative to the ice condenser.  Therefore, the proposed change does not involve a significant 
increase in the probability or consequences of an accident previously evaluated.

Regarding the consequences of analyzed accidents, the ice condenser is an engineered safety feature designed, 
in part, to limit the containment sub-compartment and containment vessel pressures immediately following the 
initiation of a loss-of-coolant accident (LOCA) or steam line break (SLB).  Conservative sub-compartment and 
containment vessel pressure analysis shows this criteria will be met if the total ice mass within the ice bed is 
maintained in accordance with the DBA analysis.  The changes to the total stored ice mass SR is consistent 
with the DBA analysis; and therefore, the TS SR changes of these requirements will not increase the 
consequences of any accident previously evaluated.

The proposed changes to the ice distribution SR does not result in any effect on plant equipment or operation 
and the actions taken during the implementation of the revised TS will be the same as prior to the revision.  
These changes ensure consistent interpretation and application of TS requirements and provide validation of the 
ice condenser ice bed total ice mass and ice distribution to the DBA analysis and ensure the DBA analysis is 
supported.  Therefore, the TS SR changes of these requirements will not increase the consequences of any 
accident previously evaluated.

Ice condenser plant historical operating experience has shown that the ice condenser can meet and even 
exceed its design function with performing ice mass verification and ice distribution SRs on a 18 month 
frequency.  As such, the decrease from a 9 month frequency for both of these SRs does not result in an overall 
reduction in the end-of-cycle ice mass.  The maintenance process replenishes the ice bed mass and monitors 
sublimation rates during the operating cycle.  Maintenance of the ice bed restores the ice bed mass and 
distribution characteristics required for continued operation, including sublimation allowances and ice mass 
determination accuracy.  Additionally, performance of the SRs in the as-found condition validates compliance 
with the DBA analysis and quality of maintenance performance for the current operating cycle.  Therefore, 
decreasing the surveillance frequency does not affect the ice condenser operation or accident response since 
sufficient ice is maintained to address the limiting DBAs and the proposed amendment will not increase the 
consequences of any accident previously evaluated.

Therefore, the proposed change does not involve a significant increase in the probability or consequences of an 
accident previously evaluated.

2. Does the proposed change create the possibility of a new or different kind of accident from any 
accident previously evaluated?
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Response:  No.  

The proposed TS amendment does not result in a physical change or operational change to the ice condenser.  
Additionally, there is no change to the existing design requirements or inputs/results of any accident analysis 
calculations relative to the ice condenser.  

Therefore, the proposed change does not create the possibility of a new or different kind of accident from any 
previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?

Response:  No.  

The proposed changes to the TS SR does not result in or have any effect on the operation of any plant 
equipment.  The change in ice mass makes the TS SR acceptance value consistent with design basis analysis. 
The change in sampling methodology maintains a 95 percent confidence level for calculation of total stored ice.  
The proposed change in sampling methodology and crediting the Active Ice Mass Management concept 
validates ice distribution.  The addition of a minimum ice mass acceptance criterion for each of the ice baskets 
sampled ensures the ice bed condition is consistent with the initial conditions of the DBA by limiting localized 
degradation to avoid any challenge to the DBA containment pressure response.  

The change to the ice basket structural integrity SR provides consistency between the ice bed TS SRs.  The 
change maintains ice bed design limits and the continued safe function of the containment structure following a 
DBA is not affected due to this change; therefore, the proposed amendment does not involve a reduction in a 
margin of safety.

The ice condenser system is provided to absorb thermal energy releases following a LOCA or SLB and to limit 
the peak pressure inside containment.  The containment analysis shows that the proposed amendment to revise 
the frequency of the SRs from every 9 months to every 18 months will not result in an increase to the peak 
containment pressure following a LOCA or SLB since the minimum ice mass limit (for both short- and long-
term phases of the DBA) has been adequately addressed, ensuring that sufficient ice is available at the end of 
the surveillance interval.  Therefore, decreasing the surveillance frequency will not affect the ice condenser 
operation or accident response since sufficient ice is maintained to address the limiting DBAs and the design 
limits for the continued safe function of the containment structure following a DBA are not affected. 

Therefore, the proposed change does not involve a significant reduction in a margin of safety.

Based on the above, the TSTF concludes that the proposed change presents no significant hazards 
consideration under the standards set forth in 10 CFR 50.92(c), and, accordingly, a finding of “no significant 
hazards consideration” is justified.
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5.2  Applicable Regulatory Requirements

General Design Criteria 50, "Containment Design Basis," of Appendix A, "General Design Criteria for Nuclear 
Power Plants," to 10 CFR Part 50, requires that the nuclear power plant containment structure and its internal 
compartments accommodate the calculated pressure and temperature conditions resulting from any loss-of-
coolant accident with consideration of the effects of potential energy sources such as the steam generators.

Based in the considerations discussed above and the evaluation provided by Topical Report ICUG-001, (1)  
there is reasonable assurance that the health and safety of the public will not be endangered by the operation in 
the proposed manner, (2)  such activities will be conducted in compliance with the Commission's regulations, 
and (3)  the approval of the proposed change will not adversely affect the common defense and security or to 
the health and safety of the public.

6.0  Environmental Impact Consideration

The proposed change does not (i)  involve a significant hazards consideration, (ii)  a significant change in 
the types of or significant increase in the amounts of any effluents that may be released offsite, or (iii)  a 
significant increase in individual or cumulative occupational radiation exposure.  Accordingly, the 
proposed change meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).  
Therefore, pursuant to 10 CFR 51.22(b), an environmental impact statement or environmental 
assessment of the proposed change is not required.
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None
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Insert  A 
 
Verify total mass of stored ice is ≥ [2,200,000] lbs by calculating the mass of stored ice, at a 95% 
confidence level, in each of three Radial Zones as defined below, by selecting a random sample of ≥ 
30 ice baskets in each Radial Zone, and  
 
Verify: 
 
1. Zone A (radial rows [7,8,9]), has a total mass of ≥ [733,400] lbs 
 
2. Zone B (radial rows [4,5,6]), has a total mass of ≥ [733,400] lbs 
 
3. Zone C (radial rows [1,2,3]), has a total mass of ≥ [733,400] lbs. 
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Insert  B 

 
Verify that the ice mass of each basket sampled in SR 3.6.15.2 is ≥ 600 lbs. 
 
 

Insert  C 
 
as defined below: 
  
a.  Group 1­ bays 1 through 8; 
  
b.  Group 2­ bays 9 through 16; and 
  
c. Group 3­ bays 17 through 24. 
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Insert  D 

 
Ice mass determination methodology is designed to verify the total as-found (pre-maintenance) mass of 
ice in the ice bed, and the appropriate distribution of that mass, using a random sampling of individual 
baskets.  The random sample will include at least 30 baskets from each of three defined Radial Zones (at 
least 90 baskets total).  Radial Zone A consists of baskets located in rows [7, 8, and 9] (innermost rows 
adjacent to the Crane Wall), Radial Zone B consists of baskets located in rows [4, 5, and 6] (middle rows 
of the ice bed), and Radial Zone C consists of baskets located in rows [1, 2, and 3] (outermost rows 
adjacent to the Containment Vessel). 
 
The Radial Zones chosen include the row groupings nearest the inside and outside walls of the ice bed 
and the middle rows of the ice bed.  These groupings facilitate the statistical sampling plan by creating 
sub-populations of ice baskets that have similar mean mass and sublimation characteristics.  
 
Methodology for determining sample ice basket mass will be either by direct lifting or by alternative 
techniques.  Any method chosen will include procedural allowances for the accuracy of the method used.  
The number of sample baskets in any Radial Zone may be increased as necessary to verify the total 
mass of that Radial Zone.  
 
In the event the mass of a selected basket in a sample population (initial or expanded) cannot be 
determined by any available means (e.g., due to surface ice accumulation or obstruction), a randomly 
selected representative alternate basket may be used to replace the original selection in that sample 
population.  If employed, the representative alternate must meet the following criteria: 
 
a. Alternate selection must be from the same bay-Zone (i.e., same bay, same Radial Zone) as the 

original selection, and 
 
b. Alternate selection cannot be a repeated selection (original or alternate) in the current 

Surveillance, and cannot have been used as an analyzed alternate selection in the three most 
recent Surveillances. 

 
The complete basis for the methodology used in establishing the 95% confidence level in the total ice 
bed mass is documented in Ref. 4. 
 
The total ice mass and individual Radial Zone ice mass requirements defined in this Surveillance, and 
the minimum ice mass per basket requirement defined by SR 3.6.15.3, are the minimum requirements 
for OPERABILITY.  Additional ice mass beyond the SRs is maintained to address sublimation.  This 
sublimation allowance is generally applied to baskets in each Radial Zone, as appropriate, at the 
beginning of an operating cycle to ensure sufficient ice is available at the end of the operating cycle 
for the ice condenser to perform its intended design function.  As documented in Ref. 4, maintenance 
practices actively manage individual ice basket mass above the required safety analysis mean for 
each Radial Zone.  Specifically, each basket is serviced to keep its ice mass above [1132] lbs for 
Radial Zone A, [1132] lbs for Radial Zone B, and [1132] lbs for Radial Zone C.  If any basket is 
identified to be deficient with respect to these ice mass values, this condition is to be addressed in the 
corrective action program.  This alone is not considered a significant condition adverse to quality as 
long as the ice mass requirements of SR 3.6.15.2 and SR 3.6.15.3 remain satisfied. 
 
The Frequency of 18 months was based on ice storage tests, and the typical sublimation allowance 
maintained in the ice mass over and above the minimum ice mass assumed in the safety analyses.  
Operating and maintenance experience has verified that, with the 18 month Frequency, the minimum 
mass and distribution requirements in the ice bed are maintained. 
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Insert  E 
 
Verifying that each selected sample basket from SR 3.6.15.2 contains at least 600 lbs of ice in the as-
found (pre-maintenance) condition ensures that a significant localized degraded mass condition is 
avoided.  
 
This SR establishes a per basket limit to ensure any ice mass degradation is consistent with the initial 
conditions of the DBA by not significantly affecting the containment pressure response.  Ref. 4 
provides insights through sensitivity runs that demonstrate that the containment peak pressure during 
a DBA is not significantly affected by the ice mass in a large localized region of baskets being 
degraded below the required safety analysis mean, when the Radial Zone and total ice mass 
requirements of SR 3.6.15.2 are satisfied.  Any basket identified as containing less than 600 lbs of ice 
requires appropriately entering the TS Required Action for an inoperable ice bed due to the potential 
that it may represent a significant condition adverse to quality. 
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Insert  F 

 
The SR is designed around a full-length inspection of a sample of baskets, and is intended to monitor the 
effect of the ice condenser environment on ice baskets.  The groupings defined in the SR (two baskets in 
each azimuthal third of the ice bed) ensure that the sampling of baskets is reasonably distributed.  
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