
July 26, 2005

Mr. Joseph M. Solymossy
Site Vice President
Prairie Island Nuclear Generating Plant
Nuclear Management Company, LLC
1717 Wakonade Drive East
Welch, MN  55089

 SUBJECT: PRAIRIE ISLAND NUCLEAR GENERATING PLANT - REQUEST FOR
ADDITIONAL INFORMATION (RAI) RELATED TO LICENSE AMENDMENT
REQUEST (LAR) TO REVISE THE SPENT FUEL POOL CRITICALITY
ANALYSES AND TECHNICAL SPECIFICATIONS (TS) 3.7.17, “SPENT FUEL
POOL STORAGE” AND 4.3, “FUEL STORAGE (TAC NOS. MC5811 AND
MC5812)

Dear Mr. Solymossy

By letter dated February 1, 2005, Nuclear Management Company (the licensee) submitted the
LAR to Revise the Spent Fuel Pool Criticality Analyses and Technical Specifications (TS)
3.7.17, “Spent Fuel Pool Storage” and 4.3, “Fuel Storage”.  Review of the above LAR by
Nuclear Regulatory Commission (NRC) staff, generated additional request for information
(RAI), which was sent to the licensee on June 28, 2005, via e-mail (ADAMS Accession No.
ML051930379).  This information was discussed with your representatives during a phone call
on July 11, 2005.  In order to provide further clarification, the staff has revised the earlier
submitted RAIs which are enclosed herewith.  Please review the enclosed RAIs and provide
requested information within 45 days of receipt of this letter.

If you have any questions, please call me at (301) 415-8371.

Sincerely,

/RA/

Mahesh Chawla, Project Manager, Section I
Project Directorate III
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket Nos. 50-282 and 50-306

Enclosure:  Request for Additional Information 

cc w/encl:  See next page
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Prairie Island Nuclear Generating Plant, Units 1 and 2

cc:

Jonathan Rogoff, Esquire
Vice President, Counsel & Secretary
Nuclear Management Company, LLC
700 First Street
Hudson, WI  54016

Manager, Regulatory Affairs
Prairie Island Nuclear Generating Plant
Nuclear Management Company, LLC
1717 Wakonade Drive East
Welch, MN  55089

Manager - Environmental Protection Division
Minnesota Attorney General’s Office
445 Minnesota St., Suite 900
St. Paul, MN  55101-2127

U.S. Nuclear Regulatory Commission
Resident Inspector's Office
1719 Wakonade Drive East
Welch, MN  55089-9642

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
801 Warrenville Road
Lisle, IL  60532-4351

Administrator
Goodhue County Courthouse
Box 408
Red Wing, MN  55066-0408

Commissioner
Minnesota Department of Commerce
85 7th Place East, Suite 500
St. Paul, MN  55101-2198

Tribal Council
Prairie Island Indian Community
ATTN:  Environmental Department
5636 Sturgeon Lake Road
Welch, MN  55089

Nuclear Asset Manager
Xcel Energy, Inc.
414 Nicollet Mall, R.S. 8
Minneapolis, MN  55401

John Paul Cowan
Executive Vice President & Chief Nuclear
  Officer
Nuclear Management Company, LLC
700 First Street
Hudson, WI  54016

Craig G. Anderson
Senior Vice President, Group Operations
Nuclear Management Company, LLC
700 First Street
Hudson, WI  54016

November 2004



REQUEST FOR ADDITIONAL INFORMATION 

RELATED TO LICENSE AMENDMENT REQUEST (LAR) TO REVISE THE SPENT FUEL

POOL CRITICALITY ANALYSES AND TECHNICAL SPECIFICATIONS (TS) 3.7.17, “SPENT

FUEL POOL STORAGE” AND 4.3, “FUEL STORAGE (TAC NOS. MC5811 AND MC5812)

NUCLEAR MANAGEMENT COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT (PINGP), UNIT 1 AND 2

By letter dated February 1, 2005, Nuclear Management Company (NMC the licensee)
submitted the LAR to Revise the Spent Fuel Pool Criticality Analyses and TS 3.7.17, 
“Spent Fuel Pool Storage” and 4.3, “Fuel Storage.”  Review of the above LAR by Nuclear
Regulatory Commission (NRC) staff, generated additional request for information (RAI),  which
was sent to the licensee on June 28, 2005, via e-mail (ADAMS Accession No. ML051930379). 
This information was discussed with your representatives during a phone call on July 11, 2005. 
In order to provide further clarification, the staff has revised the earlier submitted RAIs, which
are listed as below:

1. In its amendment request, NMC provided a brief synopsis of the licensing basis for the
Spent Fuel Pool (SFP) criticality analyses.  The acceptance criteria cited by NMC in
Section 5.2, “Applicable Regulatory Requirements/Criteria” are codified in NRC
regulations.  Title 10 of the Code of Federal Regulations (10 CFR) Section 50.68,
“Criticality accident requirements,” provides NRC acceptance criteria for the safe
storage of fuel in the spent fuel pool.  Since NMC has proposed to take advantage of
the regulatory advantages afforded by 10 CFR 50.68, the approval of NMC’s
amendment request will necessitate a satisfactory demonstration of compliance with all
of the 10 CFR 50.68 acceptance criteria.  This was not provided in the amendment
request.  The NRC cannot approve a partial implementation of 10 CFR 50.68. 
Therefore, the staff requests that the licensee provide a summary of how each of the
eight criteria in 10 CFR 50.68(b) will be met in the PINGP spent fuel pools.

2. In Section 1.2, NMC stated that it modeled the unborated moderator (water) with a
density equal to 1.0 g/cc.  The staff agrees that the assumption of full density moderator
is conservative if the moderator temperature coefficient (MTC) is negative under
nominal storage conditions in the spent fuel pool.  However, Tables 3-4, 3-5, and 3-6
include a pool temperature bias that appears to indicate that full density water does not
provide optimum moderating conditions.  NRC regulations (10 CFR 50.68) and guidance
documents require that the criticality analyses be performed under optimum moderation
conditions.  Since under some design configurations, the MTC can be positive, the staff
requests the licensee describe what analyses it performed to demonstrate that the MTC
under the most limiting storage conditions in the spent fuel pool was negative and that
the full density moderator assumption was conservative.  Additionally, if a bias is
appropriate, the staff requests that the licensee justify the use of a bias based on
previous criticality analyses that were dependent of different fuel storage conditions.  
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3. In Section 2.2, NMC described the storage modules in the PINGP spent fuel pools.  The
licensee stated that, “The modules are separated by a minimum water gap of 1 inch.” 
Since the spacing between fuel assemblies is a key parameter in the analysis of the
maximum keff between spent fuel storage modules, the staff requests that the licensee
describe how the minimum water gap is assured.  

4. In Section 3.1, NMC stated that scoping calculations were performed for the 235U loading
and storage configurations considered in the amendment request to determine the most
reactive fresh fuel assembly design.  However, the licensee did not provide the results
for these scoping calculations.  Since the proper selection of the design basis fuel
assembly is essential for ensuring the maximum keff is calculated and NRC regulations
are satisfied, the staff requests that NMC provide a table of the results of the scoping
calculations that supports its determination of the most reactive fresh fuel assemblies
under the different storage configurations proposed in the amendment.

5. In Section 3.3, NMC stated the following:  “The [fuel and moderator temperature] values
are based on mid-cycle temperature profiles for Prairie Island Units 1 and 2.”  The
proper selection of fuel and moderator temperatures as well as soluble boron
concentrations is critical in the determination of a realistically conservative depletion
analysis.  Therefore, the staff requests that NMC provide a comparison of the data used
in the depletion analyses to historical operating conditions at PINGP.  The licensee must
demonstrate that the assumptions used in its depletion analysis conservatively bound
the historical operating conditions at PINGP.

6. In Section 3.4, NMC described the treatment of fuel rod manufacturing and storage rack
fabrication tolerances in its criticality analyses.  NMC provided a summary of all of the
individual tolerances considered in its analysis of the fuel assemblies and storage racks. 
Although it appears that NMC accounted for most of the major contributors in the
uncertainty analyses, NMC did not include the contribution of smaller but potentially
significant tolerances in the fuel and storage rack designs.   Examples include, but are
not limited to, the reactivity effects of tolerances in the fuel cladding and pellet diameter. 
It is the licensee’s responsibility to identify all applicable tolerances and include the
reactivity effects of each in the criticality analysis.  NMC’s criticality analysis is based on
a limiting upper subcriticality limit of 0.999 that provides little safety margin to NRC
regulatory limits.  This limited safety margin necessitates a full and complete accounting
of all tolerances and their associated reactivity effects.  Therefore, the staff requests
that NMC provide an analysis of the other tolerances not considered in its amendment
request to ensure that the keff will remain below NRC regulatory limits.

7. Additionally, in Section 3.4, NMC stated that the tolerance analyzed for the gadolinia
concentration is equal to -0.2 weight percent.  However, NMC did not provide a basis for
the uncertainty assumed in the analysis.  The staff requests that NMC provide a
technical basis for the uncertainty assumed and a justification for why this uncertainty
provides an appropriately conservative result.

8. In Section 3.5, NMC provided a description of the cooling (decay) time credit employed
in the criticality analyses.  NMC determined cooling time credits on discrete 5-year
intervals.  Since appropriately classifying assemblies based on cooling time will be
essential for ensuring subcriticality margins are maintained, the staff requests that the
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licensee describe how it will conservatively apply the cooling time credit to assemblies
that fall between the discrete intervals calculated (e.g., assemblies with 7.5 or 12.5
years of cooling time).  

9. In Section 3.1.2, NMC provides a list of four assumptions that were used to represent
the gadolinium in the fresh fuel pellets in the KENO V.a model of the 3x3 storage region. 
However, the licensee did not provide a basis describing how each of these
assumptions will provide a conservative representation of fresh fuel assemblies at
PINGP.  Therefore, the staff requests that the licensee provide a technical justification
demonstrating that each of the assumptions provides conservative margin in the
criticality analyses.

10. NMC’s proposed TS Figure 4.3.1-1 allows the storage of fresh fuel assemblies in the
spent fuel pool with or without gadolinium based on ensuring that adjacent spent fuel
assemblies satisfy minimum burnup requirements.  However, the licensee did not
propose TS limits that will require a minimum gadolinium loading, in accordance with
assumptions used in the criticality analyses, in the fresh fuel prior to placing it in the
designated storage locations.  Therefore, the staff requests that the licensee provide
additional information demonstrating that sufficient controls will be put in place to ensure
fresh fuel assemblies loaded in the spent fuel storage racks will be appropriately
controlled based on the amount of gadolinium.

11. NMC’s proposed Surveillance Requirement (SR) 3.7.17.1 requires that prior to storing or
moving a fuel assembly in the spent fuel pool the licensee must “verify by administrative
means the initial enrichment, burnup, and decay time of the fuel assembly is in
accordance with Figure 3.7.17-1 or Specification 4.3.1.1.”  Although NMC is not
proposing to change the wording of the SR, the proposed changes to the limiting
condition for operation (LCO) Figures referenced in the SR necessitates a reevaluation
of the SR effectiveness for ensuring proper storage of fuel assemblies.  The licensee did
not provide in its amendment request a description of the administrative process it will
use to verify the parameters that govern fuel assembly storage requirements.  Since the
licensee intends to rely on administrative controls for prevention of accidents such as
misloading of one or more fuel assemblies, the staff requests that the licensee provide a
description of the controls to be implemented and a summary of how they are designed
to minimize the potential for accidents that could challenge NRC’s regulatory limits that
are designed to prevent an inadvertent criticality.

12. NMC’s proposed TS Figure 3.7.17-1 provides minimum burnup versus enrichment
curves for spent fuel storage in the pool.  Proposed TS LCO 3.7.17 requires that
assemblies that do not satisfy the TS Figure 3.7.17-1 combination of initial enrichment,
burnup, and decay time limits for unrestricted storage must be stored in accordance with
TS 4.3.1.1.  However, the burnup versus enrichment curves provided in TS Figures
4.3.1-3 and 4.3.1-4 require higher burnups for the same initial enrichment and cooling
times.  Therefore, a spent fuel assembly that does not satisfy the unrestricted storage
requirement of TS Figure 3.7.17-1 will not satisfy the acceptability requirements of either
TS Figures 4.3.1-3 or 4.3.1-4.  Based on this limitation, the staff believes that any
assembly that does not satisfy the minimum burnup requirements of TS Figure 3.7.17-1
must be classified as a fresh fuel assembly and stored in accordance with fresh fuel
loading configuration provided in TS Figure 4.3.1-1.  The staff requests that the licensee
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confirm that these “restricted” spent fuel assemblies will be stored in accordance with
fresh fuel assembly limitations and configurations.

13. In addition to classifying TS Figure 3.7.17-1 “restricted” spent fuel assemblies as fresh
fuel assemblies, low-burnup assemblies (e.g., those that may not have completed a full
cycle of irradiation) that initially contained burnable poisons such as gadolinium may
have higher residual reactivities than fresh fuel.  The staff requests that NMC identify
whether this limiting condition was considered in its criticality analyses.  If the condition
was not considered, the staff requests that NMC describe how low-burnup assemblies
will be stored in the PINGP spent fuel pools.

14. In its amendment request, NMC included a reactivity depletion uncertainty in the
calculation of the minimum soluble boron concentration requirement.  This uncertainty
was equal to 1.0 percent ∆keff per 30,000 MWD/MTU of credited assembly burnup. 
However, it does not appear that a similar uncertainty was incorporated into the
unborated maximum keff analyses (Tables 3-4, 3-5, and 3-6).  Section 5.A.5.d of the
August 19, 1998, NRC guidance document, “Guidance on the Regulatory Requirements
for Criticality Analysis of Fuel Storage at Light-Water Reactor Power Plants,” states the
following:  “In the absence of any other determination of the depletion uncertainty, an
uncertainty equal to 5 percent of the reactivity decrement to the burnup of interest is an
acceptable assumption.”  The licensee did include a 5 percent uncertainty in the
maximum burnup credited based on the MWD/MTU of burnup; however, this is not
necessarily the equivalent of the 5 percent reactivity decrement described in the NRC
guidance document.  The staff’s guidance on the inclusion of a 5 percent reactivity
decrement is independent of whether the criticality analysis is being performed for
borated or unborated conditions.  Therefore, the staff requests that the licensee provide
additional technical justification for not including a reactivity decrement in accordance
with NRC guidance documents.

15. A major component of NMC’s proposed changes to the SFP TSs is a reduction in the
number of burnup versus enrichment curves that will govern fuel storage configurations. 
The current TSs delineate storage first based on the type of fuel assembly (e.g.,
Westinghouse Standard, Optimized, etc.), then on the presence and quantity of
gadolinium rods, and finally on the burnup as a function of enrichment.  The proposed
TSs eliminate the first step of classifying based on fuel assembly type.  Instead, NMC
has chosen a more bounding analysis approach that identified the limiting fuel assembly
and subsequently developed limiting burnup versus enrichment curves.  It is reasonable
to conclude that this bounding approach will require higher burnup limits to ensure
subcritical storage configurations are established.  However, in comparing the current
TSs figures for fuel assembly burnup verses enrichment curves to those in the proposed
TSs figures, it does not appear that the new figures are indeed bounding.  For example,
current TS Figure 3.7.17-2 provides burnup limits for Westinghouse Standard fuel
assemblies for the “All Cell” configuration.  In its new criticality analyses, NMC identified
the Westinghouse Standard fuel assembly design as the most limiting in the “All Cell”
configuration.  However, the proposed TS Figure 3.7.17-1 that will govern loading of any
assembly type into the “All Cell” configuration requires lower burnups, at given
enrichments, than the current TS Figure 3.7.17-2.  Similar differences exist between the
proposed TS Figures 4.3.1-3 and 4.3.1-4 and the corresponding current TS figures. 
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The staff requests that the license provide a technical justification explaining any
differences between the current and new criticality analyses that support the reduced
burnup limits proposed.


