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SUBJECT: Fort Calhoun Station Unit No. 1 License Amendment Request (LAR) 05-013,
“Criticality Control During Spent Fuel Cask Loading in the Spent Fuel Pool”

Pursuant to 10 CFR 50.90, Omaha Public Power District (OPPD) hereby requests the following
amendment to the Fort Calhoun Station Unit No. 1 (FCS) operating license.

OPPD proposes to revise the FCS Technical Specifications (TS) to add a new Limiting Condition for
Operation (LCO) 2.8.3(6) and to modify Table 3-4, Table 3-5, and Design Features 4.3.1 to address
criticality control during spent fuel cask loading operations in the spent fuel pool. This request
applies only to spent fuel cask loading in the spent fuel pool and does not affect the licensing basis
or invalidate our existing exemption from the criticality monitoring requirements of Title 10, Code
of Federal Regulations (CFR) 70.24 for new and spent fuel storage as discussed further in Section
5.0 of Attachment 1.

Regulatory Issue Summary (RIS) 2005-05, Reference 2, highlights differences in the Nuclear
Regulatory Commission (NRC) 10 CFR 50 criticality requirements for the spent fuel pool and 10
CFR 72 requirements for spent fuel casks, and emphasizes that licensees are expected to comply
with both Part 50 and Part 72 during cask loading operations in the spent fuel pool. This LAR is
consistent with the regulatory direction provided in RIS 2005-05 and provides appropriate controls
to ensure that an accidental or inadvertent criticality during spent fuel cask loading operations at
FCS is highly unlikely.

Attachment 1 provides the technical bases and the No Significant Hazards Evaluation for these
requested changes to the FCS TS. Attachment 2 contains a marked-up version of the TS that shows
proposed new LCO 2.8.3(6) and its Bases, and the proposed amendments to the TS tables and design
features. Attachment 3 contains a clean version of the TS that incorporates the proposed changes to
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the TS provided in Attachment 2. Attachment 4 contains a listing of formal OPPD commitments
associated with this amendment. Enclosure 1 contains the supporting criticality analysis.

OPPD requests approval of the proposed amendment by March 1, 2006, with a maximum of 60 days
for implementation to support scheduled dry spent fuel cask loading operations shortly thereafter. In
accordance with 10 CFR 50.91, a copy of this application, with attachments and the enclosure, is
being provided to the designated State of Nebraska official.

If you have any questions or require additional information, please contact Mr. Thomas C. Matthews
at 402-533-6938.

I declare under penalty of perjury that the foregoing is true and correct. Executed on November 8,
2005.

Sincerely, -

Vice Presldent

RTR/bg

Attachments: 1. OPPD’s Evaluation for Amendment of Operating License
2. Mark-up of Technical Specifications and Bases pages
3. Proposed Technical Specifications and Bases pages
4. List of Regulatory Commitments

Enclosure: 1. Framatome ANP Criticality Analysis

cc: Division Administrator — Public Health Assurance, State of Nebraska
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1.0 DESCRIPTION

The Omaha Public Power District (OPPD) is requesting to amend Operating License DPR-40 for
Fort Calhoun Station (FCS), Unit No. 1. The proposed changes would revise the FCS Technical
Specifications (TS) to add limits and controls for spent fuel cask loading and unloading'
operations in the spent fuel pool. This License Amendment Request (LAR) is being submitted in
response to NRC Regulatory Issue Summary (RIS) 2005-05 (Reference 7.1). An amendment to
the FCS operating licensing is required to support dry storage cask loading operations, scheduled
to begin on or about March 1, 2006.

Currently, the FCS TS include limits and controls for storage of unirradiated (fresh) fuel and
spent fuel in the FCS spent fuel pool storage racks. Spent fuel cask loading in the spent fuel pool
in support of dry cask storage has not previously been performed at FCS. OPPD plans to
implement dry spent fuel storage under the general license provisions of 10 CFR 72, Subpart K
(Docket No. 72-054) utilizing the Transnuclear Standard NUHOMS® System (10 CFR 72
Certificate of Compliance No. 1004). As a result of our review of RIS 2005-05 and discussions
with NRC staff, OPPD has determined that a Part 50 operating license amendment is necessary
to support cask loading operations. Because the fuel basket inside the Transnuclear 32PT dry
storage canister (DSC) has a different geometric spacing and neutron poison plate design than
the FCS spent fuel storage racks, separate criticality analyses were required to demonstrate
compliance with the Part 50 regulations, and corresponding new and revised Part 50 TS were
deemed necessary.

Spent fuel cask loading will be performed in the northwest comer of the FCS spent fuel pool in a
cask loading area adjacent to existing Region II spent fuel storage racks designated “D,” “G2,”
and “E.” The proposed TS changes are consistent with the assumptions and inputs used in the
supporting criticality analysis (Enclosure 1). The criticality analysis is consistent with
previously accepted methodologies used in licensing actions for the FCS plant and at other
nuclear power plants.

Recent similar license amendment requests submitted by Southern Nuclear Operating Company
and Entergy Operations (References 7.2 and 7.3), and associated responses to NRC Requests for
Additional Information (RAI) (References 7.4 and 7.5) have been reviewed. OPPD has taken
into consideration the content of those amendment applications and the issues discussed in the
RAIs in developing this LAR, to the extent the information is applicable to FCS, in an attempt to
reduce or eliminate any RAIs for this license amendment request.

The following sections include detailed information regarding the proposed changes,
background, technical basis, regulatory requirements, no significant hazards, and environmental
considerations associated with this license amendment request.

! This LAR addresses any time the spent fuel cask is submerged in the spent fuel pool with one or more fuel
assemblies in the cask during loading or unloading operations. Hereafter in this LAR, only loading operations will
be discussed for simplicity. The proposed TS are written appropriately to govern both loading and unloading
operations.
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2.0 PROPOSED CHANGES

The specific proposed changes to the FCS Technical Specifications (as shown in Attachment 2)
are as follows:

New LCO 2.8.3(6), “Spent Fuel Cask Loading”

This new LCO adds: 1) a new minimum boron concentration limit (800 ppm) for the spent fuel
pool during spent fuel cask loading operations and 2) a new burnup versus enrichment curve for
fuel assemblies located in a spent fuel cask in the spent fuel pool. New bases for new LCO
2.8.3(6) have been created and are included for information.

Table 3-4, “Minimum Freguencies for Sampling Tests”

Revised Footnote (4) to this table addresses boron concentration sampling test frequency prior to,
and during the time that spent fuel assemblies are located in a spent fuel cask in the spent fuel

pool.

Table 3-5, “Minimum Frequencies for Equipment Tests”

New Item 24 added to Table 3-5 addresses spent fuel cask loading operations.

Design Features Section 4.3.1

New Subsection 4.3.1.3 addresses spent fuel cask design features.

In summary, this request is consistent with the regulatory direction provided in RIS 2005-05 and
provides appropriate administrative controls to ensure that an accidental or inadvertent criticality
during spent fuel cask loading operations at Fort Calhoun Station is highly unlikely.
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3.0 BACKGROUND

NRC Regulatory Issue Summary (RIS) 2005-05

NRC RIS 2005-05 (Reference 7.1) describes overlapping regulatory requirements between 10
CFR Part 72 and 10 CFR Part 50 pertaining to the loading of spent fuel casks in the spent fuel
pool. Specifically, it states that the requirements of 10 CFR 50.68 (Reference 7.6) apply during
spent fuel cask loading in the spent fuel pool. 10 CFR 50.68 establishes requirements that apply
to the storage of unirradiated (fresh) and spent fuel at the facility, including wet storage of spent
and fresh fuel, and dry storage of fresh fuel in vaults or racks. The RIS highlights the NRC’s
expectation that licensees comply with all applicable requirements in 10 CFR 72 and 10 CFR 50
during cask loading in the spent fuel pool.

The regulatory requirement that forms the basis for this LAR is 10 CFR 50.68(b)(1), which
states:

“Plant procedures shall prohibit the handling and storage at any one time of more
fuel assemblies than have been determined to be safely subcritical under the most
adverse moderation conditions feasible by unborated water.”

The NRC criteria for criticality control during spent fuel cask loading operations have been
historically governed solely by the requirements of 10 CFR 72. Likewise, the criteria for
criticality control of spent fuel stored in the spent fuel pool storage racks are governed by the
requirements of 10 CFR 50. Part SO and Part 72 have different acceptance criteria for the
criticality analyses that independently provide adequate assurance that the spent fuel will remain
subcritical in their respective storage configurations. Parts 50 and 72 also require unique
Technical Specifications to be established that are applicable to spent fuel storage in the spent
- fuel storage racks and in the spent fuel cask during loading operations, respectively.

10 CFR 50.68(b)(1) requires that fuel assemblies handled or stored together in any quantity
remain safely subcritical under the most adverse moderator conditions feasible by unborated
water. “Safely subcritical” is defined more explicitly in 10 CFR 50.68(b)(4) for spent fuel stored
in the spent fuel storage racks. For purposes of spent fuel cask loading in the spent fuel pool,
these “rack requirements” are assumed to apply to the cask if at least one fuel assembly is
located in the cask while it is in the spent fuel pool. 10 CFR 50.68(b)(4) requires the effective
neutron multiplication factor (ks ) for fuel in the cask to meet one of the following two criteria,
as demonstrated by analysis, while in the spent fuel pool:

1. If no credit for soluble boron is taken, the ke of the spent fuel storage racks loaded with
fuel of the maximum fuel assembly reactivity must not exceed 0.95, at a 95 percent
probability, 95 percent confidence level, if flooded with unborated water.

2. If credit is taken for soluble boron, the ks of the spent fuel storage racks loaded with fuel
of the maximum fuel assembly reactivity must not exceed 0.95, at a 95 percent
probability, 95 percent confidence level, if flooded with borated water, and the k.y must
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remain below 1.0 (subcritical), at a 95 percent probability, 95 percent confidence level, if
flooded with unborated water.

The spent fuel to be loaded into the NUHOMS® System 32PT Dry Storage Canister (DSC) at
FCS cannot be shown by analysis to meet k. < 0.95 with unborated water. Therefore, the
second set of criteria from 10 CFR 50.68(b)(4) has been used to demonstrate compliance with 10
CFR 50.68(b)(1) for spent fuel cask loading at FCS for this LAR.

In order to demonstrate ke < 1.0 for the spent fuel when flooded with unborated water, the NRC
Office of Nuclear Reactor Regulation (NRR) has historically permitted licensees to credit the
reduced reactivity of the spent fuel associated with burnup during operation in the Part 50
criticality analysis. The NRC Spent Fuel Project Office (SFPO) has historically required a
maximum value of k¢ (< 0.95) to be demonstrated with all fuel in the spent fuel cask assumed to
be fresh fuel at the maximum enrichment allowed by the cask Certificate of Compliance (CoC)
as described in NUREG-1536 (Reference 7.9). (Current SFPO review guidance does permit a
limited amount of burnup credit to be considered.)

To date, no spent fuel storage systems have been licensed under 10 CFR 72 with burnup credit
considered in the criticality analysis. Instead, the criticality analysts have taken credit for the
negative reactivity of soluble boron in the spent fuel pool during loading operations for PWR
fuel. Thus, Part 72 CoCs require soluble boron credit for certain PWR fuel storage systems to
maintain spent fuel in the cask sufficiently subcritical during cask loading operations in the spent
fuel pool. In addition, certain Part 50 criticality analyses also incorporate credit soluble boron in
the spent fuel pool. However, the minimum soluble boron concentrations in the spent fuel pool
required by the Part 50 and Part 72 Technical Specifications are also dependent upon differences
in the storage system geometries and the amount of credit taken for neutron poison in the fixed
neutron absorber in the spent fuel storage racks and spent fuel cask in the respective criticality
analyses. These differences in criticality methodology and acceptance criteria, and the need to
comply with both Part 50 and Part 72 during cask loading operations, are described in detail in
RIS 2005-05.

FCS Dry Spent Fuel Storage

As part of the long-term spent fuel management strategy at FCS, OPPD has decided to move
some of its spent fuel assemblies currently in the spent fuel pool into dry storage at an on-site
Independent Spent Fuel Storage Installation (ISFSI) under the general license provisions of 10
CFR 72, Subpart K. ISFSI operations are expected to begin in the first quarter of 2006 and
proceed with periodic loading campaigns into the future. OPPD has chosen the Transnuclear
Standard NUHOMS® System using the 32PT DSC for dry spent fuel storage. OPPD will load
the 32PT DSC under Amendment 8 to the CoC, which is expected to be effective on December
5, 2005 (FR Notice dated 9/20/05). Depending on the type of fuel basket in the 32PT DSC and
the enrichment of the fuel to be stored, the Technical Specifications in the NUHOMS® System
10 CFR 72 CoC require anywhere from 1800 to 2500 ppm soluble boron in the DSC for
criticality control during wet loading of FCS spent fuel to preserve the assumptions made in the
storage system Part 72 design basis criticality analyses.
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New criticality analyses, using 10 CFR 50 methods and assumptions (i.e., burnup credit) have
been performed for the 32PT DSC with bounding FCS fuel parameters to demonstrate
compliance with 10 CFR 50.68(b)(1) during DSC loading operations in the FCS spent fuel pool.
This LAR proposes appropriate administrative controls, consistent with these new analyses, for
the FCS Technical Specifications to be implemented during wet loading of spent fuel casks in
the spent fuel pool.

System Description

The Transnuclear Standard NUHOMS® System is a dry spent fuel storaée system certified under
10 CFR 72, Subpart L (CoC No. 1004). The Standard NUHOMS™ System incorporates a
number of DSC models for dry storage of spent fuel, which differ by capacity for BWR and
PWR fuel. Each DSC model also includes a variety of options for the fuel basket design to offer
operational flexibility. Different fuel basket designs may be used based on the characteristics of
the fuel to be loaded (primarily initial enrichment) and the level of spent fuel pool soluble boron
desired. OPPD chose to use the 32PT PWR DSC for dry storage of FCS fuel. FCS fuel may be
stored in the Type A, B, or C fuel baskets. The 32PT DSC fuel basket types are differentiated by
maximum permitted fuel enrichment, poison plate configuration, number of poison rod
assemblies (PRAs), and soluble boron as shown in the table below for the Type A, B, and C
baskets for FCS fuel:

Table 3.0-1

NUHOMS® 32PT DSC Basket Design and Soluble Boron Requirements for FCS Fuel®

Type A Basket - No PRAs | Type B Basket — 4 PRAs Type C Basket— 8 PRAs | Minimum

Poison Plate Poison Plate Poison Plate Soluble

Configuration Configuration Configuration Boron

16 20 24 20 24 20 24 {ppm)
3.35 3.40 3.50 3.90 4.00 4.35 435 1800
3.50 3.60 3.70 4.10 4.20 4.55 4.55 2000
Initial Fuel 3.60 3.65 3.80 4.20 4.30 4.70 4.70 2100
Enrichment 3.70 375 3.90 4.30 4.40 4.80 4.80 2200
(w/o °U) 3.75 3.85 4.00 4.40 4.50 4.90 4.90 2300
3.80 3.90 4.05 4.50 4.60 5.00 5.00 2400
3.90 4.05 4.15 4.55 4.70 - - 2500

The maximum enrichment of fuel analyzed for FCS spent fuel cask loading is 4.55 w/o 23y,
This bounds the maximum enrichment currently licensed for use in the FCS reactor in the most
reactive fuel basket design — the Type A basket with 16 poison plates. This analysis and the
resulting administrative limits in the proposed TS, therefore, bound the loading of FCS fuel
enriched up to 4.5 w/o 2°U in the Type A, B, or C fuel basket designs. The details of the
criticality analyses are provided in Section 4.0. The poison plate configurations permit the cask
user to choose 16, 20, or 24 poison plates in the fuel basket based on the enrichment of the fuel
to be loaded and the desired soluble boron limit. All neutron poison plates have the same i 2!

2Data taken from Standard NUHOMS® 10 CFR 72 Certificate of Compliance, Amendment 8, Table 1-1g.
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areal density of 0.007 grams per square centimeter’. Poison Rod Assemblies are inserts required
by the Standard NUHOMS® Part 72 CoC to be installed in certain fuel storage locations in the
Type B and C 32PT DSC fuel basket designs for criticality control. For conservatism, no credit
for PRAs is taken in the Part 50 criticality analyses performed in support of this LAR. The Type
A fuel basket with the 16-poison plate configuration was modeled in all cases because the fewer
poison plates make it the most reactive fuel basket type among the three under consideration.

Operationally, an empty DSC with integral fuel basket is inserted into a Transnuclear OS197L
transfer cask and the assemblage is placed in the cask loading area of the FCS spent fuel pool.
The cask loading area is located in the northwest comer of the spent fuel pool adjacent to Region
I1 spent fuel racks designated “D,” “G2,” and “E.” There is no physical barrier (i.e., cask loading
pit) between the cask loading area and the spent fuel racks; however, the floor of the cask
loading area is approximately two feet below the floor of the spent fuel pool proper.

Up to 32 FCS fuel assemblies meeting the limits specified in the NUHOMS® System CoC and
the enrichment limit in the Part 50 FCS Technical Specifications are moved from the spent fuel
storage racks into the 32PT DSC. While in the spent fuel pool, both Part 50 and Part 72
requirements pertaining to criticality control apply to spent fuel cask loadmg operations. During
wet loading operatlons the NUHOMS® System CoC requires a minimum concentration of
soluble boron in the water inside the DSC for criticality control (see table above), which is
verified before wet loading operations begin and periodically thereafter in accordance with the
Part 72 Technical Specifications. This LAR proposes additional Part 50 Technical Specification
controls on fuel enrichment, boron concentration and minimum fuel assembly burnup that will
also apply during loading operations while the DSC is in the spent fuel pool. Upon completion
of fuel movement, a shield plug is installed into the 32PT DSC under water and the DSC/transfer
cask assemblage is removed from the spent fuel pool for completion of DSC preparation for
deployment at the ISFSIL

Safety Analysis Report References

Appendix M.8 of the NUHOMS?® System 10 CFR 72 Final Safety Analysis Report (FSAR),
“Operating Systems” provides additional detail regardmg cask loading and unloading operations
for the 32PT DSC. Appendix M.6 of the NUHOMS® System FSAR provides additional detail
regarding the 10 CFR 72 criticality evaluation for the 32PT DSC. Section 9.5 of the FCS
Updated Safety Analysis Report (USAR), “Auxiliary Systems-Refueling Systems™ provides
additional detail regarding storage of new and spent fuel in the Part 50 facility spent fuel pool
and new fuel storage racks.

Existing Operating Condition

No Part 50 Technical Specifications or other administrative controls pertaining to criticality
control currently exist to govern spent fuel cask loading in the FCS spent fuel pool. No spent
fuel storage casks have been loaded in the FCS spent fuel pool to date. Loading of the
NUHOMS?® System will not commence without approval of this license amendment request.

3 Data taken from Standard NUHOMS?® 10 CFR 72 Certificate of Compliance, Amendment 8, Table 1-1h.
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Proposed Operating Conditions

To provide reasonable assurance that an inadvertent or accidental criticality will not occur during
spent fuel cask loading, new FCS LCO 2.8.3(6) is proposed to add a minimum boron
concentration in the spent fuel pool during cask loading operations and a minimum fuel burnup
versus enrichment curve for assemblies to be loaded into a spent fuel cask in the spent fuel pool.
These new operating conditions are consistent with the Part 50-based criticality analyses
(Enclosure 1) that demonstrate compliance with 10 CFR 50.68(b)(1). In addition, other portions
of the existing Technical Specifications are proposed to be amended as discussed in Section 2.0
above as conforming changes to address spent fuel cask loading in the spent fuel pool.

40 TECHNICAL ANALYSIS
4.1  Design Basis
4.1.1 Spent Fuel Racks

The FCS spent fuel pool is designed to prevent criticality by use of neutron absorbing material in
the spent fuel racks and by establishing restrictions on the minimum bumup and placement of
spent fuel assemblies. Existing TS LCO 2.8.3(1) and accompanying Figure 2-10 ensure that
spent fuel stored in the spent fuel racks have the minimum burmnup required for storage in the
Region 2 racks to maintain ke less than 0.95 assuming the pool to be flooded with unborated
water. The Region 1 racks can be used to store unirradiated (fresh) or spent fuel of any
authorized burnup with an initial enrichment up to 4.5 w/o »°U, while meeting the same
criticality acceptance criterion. When unirradiated fuel assemblies are to be stored in the spent
fuel pool, existing TS LCO 2.8.3(3) requires 2 minimum soluble boron concentration of 500 ppm
to ensure criticality control in the event a fuel assembly not meeting the applicable minimum
burnup versus enrichment requirement (up to and including a fresh fuel assembly) is mis-loaded
into Region 2.

4.1.2 Dry Spent Fuel Storage System

The spent fuel storage system in general, and the 32PT DSC in particular, are designed to remain
safely subcritical during all normal, off-normal, and credible accident conditions. Generic,
bounding criticality analyses were performed by the Part 72 CoC holder as part of the NRC
certification process under 10 CFR 72, Subpart L. The Part 72 criticality analyses for the 32PT
DSC assume 32 fresh fuel assemblies loaded into the canister at the maximum initial enrichment
authorized by the CoC and other conservative assumptions consistent with the guidance in
NUREG-1536 (Reference 7.9). In order to meet the 10 CFR 72 criticality acceptance criterion of
kesr < 0.95 for the 32PT DSC, soluble boron was assumed in the water in the fuel cavity during
fuel loading. The amount of soluble boron required varies based on the type of fuel basket
design and the enrichment of the fuel assumed in the analysis (see Table 3.0-1 above).
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4.1.3 Dry Spent Fuel Storage System §50.68 Criticality Analysis for Wet Loading Operations

The 10 CFR 50.68 criticality analysis supporting this LAR (Enclosure 1) was performed by
Framatome Advanced Nuclear Power (FANP) for a loaded 32PT DSC, including any applicable
design changes through CoC Amendment 8. The 32PT DSC was assumed to be inside the
OS197L transfer cask and submerged in the FCS spent fuel pool, consistent with the fuel loading
operating requirements for the Standard NUHOMS® System. Normal and credible accident
conditions were analyzed to demonstrate subcriticality will be maintained with appropriate safety
margins, at a 95% probability/95% confidence level (95/95) for a sufficient number of cases to
bound all 32PT DSC fuel basket types and fuel permitted by the Part 72 CoC to be loaded into
the storage system at FCS. The conditions and acceptance criteria are as follows:

a) Normal conditions with unborated water: kg <1.0

b) Normal conditions with borated water: kg <0.95

¢) Mis-loaded fresh fuel assembly accident condition with borated water: kg <0.95

d) Dropped fresh fuel assembly accident condition with borated water: ke <0.95
4.1.3.1  Applicable Accident Conditions and the Double Contingency Principle

The two accident conditions analyzed, namely mis-loading a fresh fuel assembly and dropping of
a fresh fuel assembly, are consistent with the FCS current design and licensing basis for the spent
fuel racks. The fresh fuel assembly and dropped fuel assembly are assumed to have an initial
enrichment equal to the maximum value currently permitted to be used in the FCS reactor, or 4.5
w/o 2°U. Soluble boron is usually present in the spent fuel pool at a concentration of
approximately 1900 ppm. A boron dilution event in the spent fuel pool is not a design basis
accident for FCS and is, therefore, not postulated to occur as an accident event, either
individually or concurrently with the above-mentioned accidents. Nevertheless, complete
dilution of the boron in the spent fuel pool would not cause a criticality in the 32PT DSC based
on the normal condition, unborated water criticality analysis performed to demonstrate
compliance with 10 CFR 50.68(b)(1) and (b)(4).

A boron dilution event is also not postulated to occur coincident with the dropped or mis-loaded
fuel assembly accident based on the double contingency principle. The double contingency
principle is stated as follows (per ANSI/ANS 8.1):

At least two unlikely, independent, and concurrent or sequential changes must be
postulated to occur in the conditions essential to nuclear criticality safety before a
nuclear criticality accident is possible.

The fuel misloading or fuel drop events themselves each constitute unlikely, independent events.
A fuel misloading would require human error either through mis-identifying an ineligible
assembly for loading into the storage system or retrieving the wrong assembly from the fuel
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storage racks. A fuel assembly drop event requires a mechanical malfunction of the fuel grapple
or human error in order to release the assembly at any location other than where the operator
wishes it to be released. A simultaneous boron dilution event concurrent with either of these
accidents in the spent fuel pool would require unrelated manual operator actions to occur
simultaneously that are unrelated to fuel assembly movement. Therefore, credit for the presence
of soluble boron is assumed in evaluating the mis-loading and dropped fuel assembly accident
conditions. This approach is consistent with the guidance in Section 3 of Reference 7.11.

4.1.3.2  Computer Codes, Methodology, and Prior NRC Review
The computer codes used in the criticality analyses are:

KENO V.a was used for the criticality evaluation. It is a three-dimensional Monte Carlo code
developed by the Oak Ridge National Laboratory for the specific purpose of performing
criticality safety analyses. The code uses a multi-group library for the energy dependent
solution.

CASMO3 was used for the fuel assembly isotopic distribution as a function of burnup. It is a
two-dimensional assembly depletion code based on transport theory modeling of the fuel,
including the pellets and cell structure within the fuel assembly. The code uses a multi-group
library with a first order Legendre expansion for neutron scattering.

The methodology applied in the criticality analysis for the NUHOMS® System 32PT DSC and
OS197L transfer cask is the same methodology that was previously used for the Fort Calhoun
Station spent fuel pool criticality analysis. This analysis is also consistent with previous FANP
analyses through the use of methods and benchmarks that have been previously reviewed and
approved by the NRC in other licensing actions. The most recent instances where the FANP
methodologies used for this LAR have been submitted for review include:

o FANP Document No. 77-506974-00, "Shearon Harris Criticality Evaluation," Docket 50-
400, August, 2005.

¢ USNRC Docket No. 50-305, "Kewaunee Fresh Storage and Spent Fuel Storage Pool.”

e USNRC Docket No. 50-346, "Davis-Besse Fresh Storage and Spent Fuel Storage Pool.”

¢ USNRC Docket No. 50-302, "Crystal River 3 Spent Fuel Storage Pool.”

¢ USNRC Docket No. 50-244, "Ginna Spent Fuel Storage Pool.”
Consistency with previous 10 CFR Part 50 analyses for the Fort Calhoun Station spent fuel pool
is ensured by benchmark comparisons of the existing Part 50 Technical Specifications associated
with spent fuel storage in the spent fuel racks. This comparison reproduced part of the criticality

safety analysis results for the spent fuel pool. The benchmark, with bounding uncertainties, is
equal to or more reactive than the safety analysis results supporting the existing TS. In addition
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to the spent fuel pool benchmark, benchmark comparisons of the NRC-certified Transnuclear
32PT DSC were used to ensure consistency with the bounding uncertainties associated with the
cask. The bounding cask uncertainties are incorporated into the 10 CFR Part 50 criticality safety
analyses supporting this LAR. Additional discussion of benchmarking for these computer codes
is provided in Enclosure 1 to this LAR.

4.1.3.3  Assumptions and Conservatisms
The significant assumptions and conservatisms used in this analysis are as follows:

e The criticality analysis was performed for the Standard NUHOMS® 32PT DSC with a
Type A fuel basket and all fuel having the maximum enrichment of 4.55 w/o *°U.

e The FCS spent fuel rack fuel cells in the first row adjacent to the cask loading area are
assumed to be empty during cask loading operations.

¢ No burnable poisons were accounted for in any fuel assembly in the KENO model.

e CASMO cases assumed a control rod was inserted for part of the depletion to maximize
Koo

e Water density was at optimum moderator density of 1.00 gram/cc corresponding to 4°C.

e All fuel rods were assumed to be filled with fresh water in the pellet/clad gap for both
normal and accident conditions.

e All cases assume full DSC reflection in the radial direction.
¢ Only 90% credit is taken for the B-10 in the neutron poison plates.

¢ Only a minor change to the Transnuclear Type A cask model was applied. The
Transnuclear model assumes reflection on all sides. The model used here has been
changed to place 20 cm of water at the top and bottom of the Type ‘A’ basket.

¢ Poison rod assemblies (PRAs) were not modeled. Moderator was assumed where the
PRAs would be located. This is conservative because the Part 72 requires the use of
PRAs in the Type B and C baskets and PRAs add negative reactivity to the system.

4,134  Cask Manufacturing and Assembly Tolerances

The bounding geometrical conditions for the NUHOMS®-32PT DSC and fuel assemblies were
determined by Transnuclear for 10 CFR 72 licensing, based on various design and manufacturing
tolerances for the components. The most reactive system configuration was used for this
criticality evaluation. However, the Part 72 evaluation was performed assuming soluble boron
and no burnup credit. Because the Part 50 criticality evaluation for normal conditions was
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performed with fresh water, the moderator density and fuel assembly spacing assumptions were
re-evaluated to confirm the most reactive configuration was being used.

4.13.5  Fuel Assembly Position

The fuel assembly position evaluation for the Type A basket was performed by considering the
most reactive Type A basket configuration and performing three cases; namely, an off-set case,
the centered case, and a symmetric offset case. The off-set toward the center configuration
proved to be slightly more reactive than the other two. The models and results are shown in the
calculation in Enclosure 1.

The most reactive system water density changed from an interspersed moderator density (IMD)
of about 0.8 in soluble boron to an IMD of 1.0 in fresh water. The most reactive fuel assembly
position is the same as in the soluble boron case. The position corresponds to an off-set toward
the center of the cask. These two conditions were combined to perform the criticality analysis.

4.1.3.6  DSC Position in the Spent Fuel Pool Cavity

The 32PT DSC and OS197L transfer cask assemblage is assumed to be placed diagonally in the
FCS spent fuel pool cask loading pit. That is, the fuel basket walls are oriented at 45-degree
angles with respect to the adjacent spent fuel pool rack walls (see Figure 6-2 in Enclosure 1).
This orientation is required in order to provide clearance between the transfer cask lifting
trunnions and the spent fuel racks. In this orientation, the closest the transfer cask can approach
the spent fuel racks is approximately three inches. This value is used in the criticality analyses.
This proximity is achieved assuming the cask crane lifting hooks make physical contact with the
spent fuel racks. In reality, the lifting hooks will not contact the racks and the transfer cask-to-
rack distance will be greater than three inches.

Neutronic coupling between the fuel in the DSC and the fuel in the spent fuel racks was
evaluated assuming the first row of fuel cells in each rack adjacent to the cask loading area is
empty and a reflective boundary condition was applied to the DSC in the radial direction. This
empty row condition will be ensured via procedural controls for spent fuel cask loading (see
Attachment 4). The full reflection assumption is equivalent to assuming a second DSC located
where the Region 2 racks are located. This is a conservative approach because the DSC
geometry is more reactive than the Region 2 spent fuel racks.

4.1.3.7  Accident Condition — Mis-Loaded Fuel Assembly

The mis-loaded fuel assembly accident analysis was performed by assuming the DSC is loaded
with the most reactive spent fuel combination of burnup and enrichment in borated water when
the single remaining empty position is loaded with a fresh fuel assembly of 4.5 w/o By
enrichment. Multiple empty fuel storage locations were evaluated to locate the most reactive
empty cell. The soluble boron concentration values evaluated ranged from 500 to 800 ppm. All
analysis assumptions from the normal case were also applied to this analysis; namely, all fuel rod
gaps are flooded with pure water and the cask is fully reflected. The sensitivity evaluations
indicate that the most reactive fuel cell location into which a fresh fuel assembly should be mis-
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loaded to establish the bounding case for this event are on the periphery of the fuel basket. This
is expected because there are no neutron absorber plates on the outside walls of the peripheral
fuel storage cells.

4.1.3.8  Accident Condition — Fuel Assembly Drop

The fuel assembly drop accident assumes that a fresh fuel assembly of 4.5 w/o 2°U is dropped in
the space between the transfer cask and the spent fuel racks during loading operations. This
event was evaluated assuming the cask is filled with the most reactive spent fuel combination of
burnup and enrichment and over the same range of soluble boron concentration as the mis-
loading event. The dropped fuel assembly was modeled in the upright position with the active
fuel regions of the assemblies in the DSC and the dropped assembly exactly matched in the axial
direction. In other words, the dropped assembly was modeled analogous to locating the
assembly in an extra peripheral fuel cell location (see Enclosure 1, Figure 6-4). The dropped
assembly was evaluated at various azimuthal locations around the transfer cask to determine the
most reactive position. The zero degree position (cask radial centerline) was determined to be
the most reactive position.

4.1.3.9  Criticality Analysis Results

The results of the criticality analysis show that the spent fuel cask system remains sufficiently
subcritical under all normal and applicable accident conditions in the FCS licensing basis as
shown in the table below. The criticality analysis results are shown in Table 4.1-1 for the most
reactive cases, including uncertainty and bias. Results from all cases analyzed may be found in
Enclosure 1.

Table 4.1-1
Criticality Analysis Results Summary*
Reactivity Acceptance Maximum Minimum Required Soluble
Condition Criterion Calculated k. Boron Concentration
(ker) " (ppm)
Normal 1.0 0.99713 0.0
Normal 0.95 0.92575 500
Accident — Fuel
Assembly Mis- 0.95 0.94035 800
loading
Accident — Fuel
assembly drop 0.95 0.91255 800
between cask and ) ’
spent fuel racks

* Fuel assemblies must have burnup greater than or equal to that shown in Table 4.1-2 for the applicable initial
average enrichment. The mis-loaded and dropped assemblies are assumed to be fresh fuel at 4.5 w/o enrichment.

Based on the results of the criticality analyses, a minimum boron concentration of 800 ppm is
required in the DSC fuel cavity water during fuel loading for accident conditions. In addition, all
FCS fuel assemblies loaded into the 32PT DSC must have a minimum average assembly burnup
greater than or equal to the value shown in Table 4.1-2.
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Table 4.1-2
Analysis of Burnup and Enrichment for 32PT DSC Wet Loading of FCS Fuel
Maximum Initial Fuel | Minimum Average
Enrichment Assembly Burnup
(wlo 2°U) (MWD/MTU)
1.65 0
2.5 12,180
3.0 18,340
3.5 24,110
3.9 28,670
4.55 38,220

5.0 REGULATORY ANALYSIS

FCS Current Licensing Basis for Criticality Monitoring (10 CFR 70.24)

OPPD requested an exemption from the requirements of 10 CFR 70.24 for Fort Calhoun Station
(FCS) on August 29, 1997. In response, the NRC granted the exemption by letter dated February
6, 1998 (Reference 7.8). Section III of the exemption states, “The basis for the staff to determine
that inadvertent or accidental criticality is extremely unlikely can be established through
compliance with the FCS Technical Specifications, the geometric spacing of the fuel assemblies
in the new fuel storage racks and spent fuel storage pool, and administrative controls imposed on
fuel handling procedures.” The exemption addresses both dry storage of new fuel assemblies in
the new fuel storage racks as well as wet storage of new and spent fuel in the spent fuel storage
pool racks. New fuel enrichment up to the current permitted value of 4.5 w/o 2*°U is addressed.
The last paragraph of Section III of the exemption states “The low probability of an inadvertent
criticality, together with the licensee’s adherence to General Design Criterion 63, constitutes
good cause for granting an exemption to the requirements of 10 CFR 70.24.”

By letter dated July 30, 1996 the NRC issued Amendment 174 to the FCS operating license,
which included changes to the Technical Specifications for Refueling Operations to incorporate
operating controls and limits associated with increasing the enrichment of fuel to be used in the
FCS reactor in the plant. In December, 1988, Amendment 188 to the FCS operating license was
issued to re-format several LCOs, including those revised under Amendment 174. Current TS
LCOs 2.8.3(1) requires minimum burnup for spent fuel assemblies of certain enrichments stored
in the Region 2 racks. Additionally, TS LCO 2.8.3(3) requires that spent fuel pool boron
concentration be maintained greater than or equal to 500 ppmb when unirradiated fuel
assemblies are stored in the pool (i.e., when new fuel is received and stored prior to a refueling
outage) both of which were approved in Amendment 174. Since Amendment 188 was granted,
there have been no spent fuel storage-related license amendment requests for FCS, nor has
OPPD voluntarily chosen to internally modify its licensing basis to comply with 10 CFR 50.68
rather than 10 CFR 70.24.
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Based on the above, the need for an exemption from §70.24 continued following the issuance of
Amendments 174 and 188 to the FCS operating license. The bases for granting the exemption to
10 CFR 70.24 continue to be met by the design features and administrative controls discussed in
the Safety Evaluation Report (SER) for the exemption. The exemption does not include an
expiration date or any other “sunset” clause, and the 10 CFR 50.68 rule did not invalidate
existing exemptions to §70.24 when it became effective. Furthermore, neither the NRC SERs
associated with Amendments 174 and 188, nor subsequent docketed correspondence from the
NRC, notified OPPD that the FCS exemption from the requirements of §70.24 has been
withdrawn or otherwise invalidated.

OPPD continues to maintain the Technical Specifications, geometric spacing of fuel assemblies,
and administrative controls imposed on fuel handling procedures to preclude inadvertent or
accidental criticality in accordance with the exemption granted from the requirements of 10 CFR
70.24. Therefore, there is no commitment to 10 CFR 50.68 in the FCS current licensing basis for
new and spent fuel storage and the exemption from 10 CFR 70.24 is still effective.

This LAR pertains exclusively to criticality control during spent fuel cask loading operations in
the FCS spent fuel pool. Appropriate consideration has been given to neutronic coupling
between the fuel in the cask and the fuel in the adjacent spent fuel storage racks. However, the
design and licensing basis for the spent fuel and new fuel storage racks remain unchanged by this
LAR. That is, the existing exemption to §70.24 is necessary and still applies to the spent fuel
pool and new fuel storage racks.

The acceptance criteria in 10 CFR 50.68 were chosen for use in the safety analyses supporting
this LAR based on the recommendations in RIS 2005-05, in lieu of using acceptance criteria in
the FCS current licensing basis. This does not mean that OPPD now commits to, an across-the-
board change in its licensing basis from §70.24 to §50.68 for all (new and spent) fuel storage.
Such a choice remains optional in accordance with 10 CFR 50.68(a) and would involve a
detailed evaluation of the costs and benefits by OPPD before such a commitment could be made.
That effort is not part of this licensing action.

FCS Licensing Basis for this LAR

The technical analyses described in Section 4.0 satisfy all applicable 10 CFR 50 regulatory
requirements and guidance concerning criticality control during spent fuel cask loading
operations in the spent fuel pool within the existing FCS licensing basis. Normal conditions and
appropriate accident conditions have been evaluated within the context of the double
contingency principle. The spent fuel pool soluble boron and burnup versus enrichment limits
applicable to spent fuel cask loading in proposed new LCO 2.8.3(6) must be verified to be met
prior to loading fuel assemblies into the spent fuel cask in the spent fuel pool. Any change to
these limits would require a license amendment. Boron concentration is verified before loading
operations begin and every 48 hours thereafter as long as a spent fuel cask containing fuel is
submerged in the spent fuel pool. The minimum bumup versus enrichment is verified to be met
for each and every fuel assembly prior to loading into the spent fuel cask.
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The proposed changes are limited in scope to refueling operations involving a spent fuel cask in
the spent fuel pool. They do not apply to refueling operations in containment or those evolutions
involving only the fuel in the spent fuel storage racks or new fuel storage racks.

5.1

No Significant Hazards Consideration

OPPD has evaluated whether or not a significant hazards consideration is involved with the
proposed amendment 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.

These proposed changes affect only operations in the spent fuel pool during spent fuel cask
loading operations. Plant power operations and other spent fuel pool operations are not
affected. There are no changes to the design or operation of the power plant that could affect
system, component or accident functions resulting from these changes.

Fuel loading into the spent fuel casks in the spent fuel pool will not require any significant
changes to spent fuel pool structures, systems, or components, nor will their performance
requirements be altered. The potential to handle a spent fuel cask was considered in the
original design of the plant. Therefore, the response of the plant to previously analyzed Part
50 accidents and related radiological releases will not be adversely impacted, and will bound
those postulated during cask loading activities in the cask loading area.

Accordingly, the proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

Does the proposed change create the possibility of a new or different kind of accident from
any accident previously evaluated?

Response: No.

These proposed changes affect only operations in the spent fuel pool during spent fuel cask
loading operations. Plant power operations and other spent fuel pool operations are not
affected. No new accident scenarios, failure mechanisms, or single failures are introduced as
a result of the proposed changes. All systems, structures, and components previously
required for mitigation of an event remain capable of fulfilling their intended design function
with these changes to the TS.

Fuel handling procedures and associated administrative controls for movement of spent fuel
in the spent fuel pool remain applicable and are being appropriately augmented to
accommodate spent fuel cask loading operations. Additionally, the soluble boron
concentration required to maintain ker<0.95 for postulated accidents associated with cask
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loading operations was also evaluated. The results of the analyses, using a methodology
previously approved by the NRC, demonstrate that the amount of soluble boron assumed to
be in the pool water during these postulated accidents (800 ppm) is much less than the value
at which the spent fuel pool is normally maintained (approximately 1900 ppm).

Therefore, the possibility of a new or different kind of accident from any accident previously
evaluated is not created.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No.

An NRC-approved methodology was used to perform the criticality analyses that provide the
basis to incorporate a boron concentration and a new burnup versus enrichment curve into the
plant Technical Specifications to ensure criticality safety margins are maintained during
spent fuel cask loading. Spent fuel casks at FCS are loaded in the spent fuel pool in an area
adjacent to the spent fuel racks. No physical segregation such as a wall or gate exists
between the spent fuel racks and spent fuel cask loading area. The cask loading area floor is
approximately two feet lower than the floor on which the spent fuel racks are located.
Therefore, the spent fuel pool water flows in and around the spent fuel racks and spent fuel
casks being loaded in a common pool. Neutronic coupling between fuel in the spent fuel
racks and fuel in the spent fuel cask has been appropriately considered in the criticality
analysis, including accident events that postulate mis-loading of a fresh fuel assembly into
the cask and dropping a fuel assembly between the spent fuel racks and spent fuel cask
during loading.

The normal condition criticality analysis was performed assuming no soluble boron in the
spent fuel pool water and credit for fuel burnup. The proposed new Technical Specification
requirement to permit only fuel assemblies with the minimum required bumup versus
enrichment to be loaded into the spent fuel cask preserves this analysis basis. The accident
condition criticality analysis was performed assuming a minimum of 800 ppm boron in the
spent fuel pool during cask loading operations. All analyses account for uncertainties at a 95
percent probability/95-percent confidence level. The proposed new Technical Specification
requirement to maintain a minimum boron concentration of 800 ppm in the spent fuel pool
during spent fuel cask loading operations preserves this analysis basis. For defense-in-depth,
the spent fuel pool boron concentration is typically maintained at approximately 1900 ppm
during normal operations and would not be expected to be reduced during spent fuel cask
loading operations.

Therefore, there is no significant reduction in a margin of safety as a result of this change.
Conclusion

Operation of FCS in accordance with the proposed amendment will not result in a significant
increase in the probability or consequences of any accident previously analyzed; will not result in
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a new or different kind of accident than previously analyzed; and will not result in a significant
reduction in a margin of safety.

Based on the considerations discussed above, OPPD concludes that the proposed license
amendment adding controls for spent fuel cask loading in the spent fuel pool presents no
significant hazards consideration under the standards set forth in 10 CFR 50.92(c). Accordingly,
a finding of “no significant hazards consideration” is justified.

5.2  Applicable Regulatory Requirements /Criteria
5.2.1 Regulations

The proposed changes to the FCS TS described in this request comply with 10 CFR 50.68 and 10
CFR 50 Appendix A, General Design Criterion 62. As discussed in Section 5.0 above, this
licensing action does not invalidate FCS’s exemption from 10 CFR 70.24 for new and spent fuel
storage.

The spent fuel in the in the spent fuel storage cask has been shown by analysis to be in
compliance with 10 CFR 50.68(b)(1) while submerged in the spent fuel pool by analysis
demonstrating that a TN 32PT DSC containing up to 32 spent fuel assemblies in the spent fuel
pool will be safely subcritical under the most adverse moderator conditions considering the
acceptance criteria in 10 CFR 50.68(b)}(4). Accident events have been analyzed involving (1) the
mis-loading of a fuel assembly not meeting the minimum burnup limit for its enrichment into the
cask (up to and including a fresh fuel assembly), and (2) dropping a fresh fuel assembly between
the cask and spent fuel racks; and the cask system was found to be safely subcritical (ke < 0.95)
assuming a minimum of 800 ppm boron in the spent fuel pool water. This analysis basis is
preserved by proposed new TS 2.8.3(6), “Spent Fuel Cask Loading,” which requires a minimum
boron concentration in the spent fuel pool during cask loading and requires a minimum burnup
for each fuel assembly loaded into the cask.

5.2.2 Design Basis (USAR)

There are no accident analyses in USAR Chapter 14 that are applicable to this LAR. The
accident events evaluated in support of this LAR are consistent with the “double contingency
principle” for criticality events and with Spent Fuel Storage and Fuel Pool Cooling design basis
as described in Reference 7.10.

5.23 Approved Methodologies

The methodologies used in the criticality analyses supporting this LAR are consistent with the
licensing and design bases for Fort Calhoun Station as described in the USAR and plant design
basis documents. These methodologies were also used on similar licensing actions from other
nuclear plant operators (see Section 4.1.4.2 of this attachment). The methodological approach is
also consistent with the guidance in RIS 2005-05 and the internal NRC memorandum from
Laurence Kopp dated August 19, 1998 (Reference 7.11). The computer codes used (KENO and
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CASMO) are well-recognized, commonly used for these types of nuclear analyses, and their use
has been previously reviewed and approved by the NRC.

5.2.4 Analysis

The criticality analysis supporting this LAR demonstrates that a loaded spent fuel cask in the
FCS spent fuel pool will remain safely subcritical under all normal and credible accident
conditions in accordance with 10 CFR 50.68(b)(1) in accordance with the acceptance criteria of
10 CFR 50.68(b)(4).

5.2.5 Conclusion

Based on the considerations discussed above, OPPD concludes the following: (1) there is
reasonable assurance that the health and safety of the public will not be endangered by operation
in the proposed manner, (2) such activities will be conducted in compliance with the
Commission’s regulations, and (3) the issuance of the amendment will not be inimical to the
common defense and security of the United States.

6.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed amendment does not involve and will not result in a
condition which significantly alters the impact of Fort Calhoun Station on the environment.

The proposed amendment does not involve (i) a significant hazards consideration, (ii) a
significant change in the types or significant increase in the amounts of any effluent that may be
released offsite, or (iii) a significant increase in the individual or cumulative occupational
radiation exposure. Accordingly, the proposed amendment meets the eligibility criteria for
categorical exclusion set forth in 10 CFR Part 51.22(c)(9). Therefore, pursuant to 10 CFR Part
51.22(b), no environmental assessment needs to be prepared in connection with the proposed
amendment.
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TABLE 3-4 (Continued)
MINIMUM FREQUENCIES FOR SAMPLING TESTS

Type of Measurement Sample and Analysis
and Analysis Frequency
Reactor Coolant
(Continued)
(c) Cold Shutdown (1) Chloride 1 per 3 days
(Operating Mode 4)
(d) Refueling Shutdown (1) Chloride 1 per 3 days®
(Operating Mode 5) (2) Boron Concentration 1 per 3 days®
(e) Refueling Operation (1) Chloride 1 per 3 days®
(2) Boron Concentration 1 per 3 days®
SIRW Tank Boron Concentration M
Concentrated Boric Boron Concentration w
Acid Tanks
Sl Tanks Boron Concentration M
Spent Fuel Pool Boron Concentration See Footnote 4 below
Steam Generator Blowdown  Isotopic Analysis for Dose w®

(Operating Modes 1 and 2) Equivalent I-131

Until the radioactivity of the reactor coolant is restored to <1 nCi/lgm DOSE EQUIVALENT [-131.

Sample to be taken after a minimum of 2 EFPD and 20 days of power operation have elapsed since reactor was
subcritical for 48 hours or longer.

Boron and chloride sampling/analyses are not required when the core has been off-loaded. Reinitiate boron and
chloride sampling/analyses prior to reloading fuel into the cavity to assure adequate shutdown margin and
allowable chloride levels are met.

Prior to placing unirradiated fuel assemblies in the spent fuel pool bt placingiErassembliesiina spe
& it

SieTp ol‘i and week[y when unirrgidiated fuel assemblies are sﬁored in the spent fuel pool Erggg : 58

IR B/ 10/ U e TS GRCASK it SParbraHERoa

>

When Steam Generator Dose Equivalent I-131 exceeds 50 percent of the limits in Specification 2.20, the
sampling and analysis frequency shall be increased to a minimum of 5 times per week. When Steam Generator
Dose Equivalent I-131 exceeds 75 percent of this limit, the sampling and analysis frequency shall be increased to
a minimum of once per day.

32-Page? Amendment No. 28.67.86;124;
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- TABLE3-5
MINIMUM FREQUENCIES FOR EQUIPMENT TESTS
' ‘ USAR Section
Test Frequency Reference
22.  Spent Fuel Assembly  Verify by administrative means that initial ‘ Prior to storing the fuel assembly in Region 2 (including
Storage enrichment and bumup of the fuel assembly is in peripheral cells).
-accordance with Figure 2-10,
23.  P-T Limit Curve Verify RCS _Preésure. RCS temperature, and This test is only required during RCS heatup and cooldown
o RCS heatup and cooldown rates are within operations and RCS inservice leak and hydrostatic testing.
the limits specified by the P-T limit Figure(s) - While these operations are occurring, this test shall be performed
- shown in the PTLR. every 30 minutes.
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DESIGN FEATURES

Site

The site for Fort Calhoun Station Unit No. 1 is in Washington County, Nebraska, on the west
bank of the Missouri River and approximately nineteen miles north, northwest of the city of
Omaha, Nebraska. The exclusion area, as defined in 10 CFR Part 100, Section 100.3(a),
consists of approximately 1242 acres. The exclusion area boundary extent includes
approximately 660 acres in Washington County, Nebraska, owned by the Omaha Public
Power District (OPPD), and 582 acres in Harrison County, lowa, on the east bank of the
river directly opposite the facility, on which the District retains perpetual easement rights.
The minimum exclusion area boundary point is located approximately at the 187.0 degree
radial from the outer wall of the containment building and at a distance of 910 meters.

Reactor Core

Fuel Assemblies

The reactor shall contain 133 fuel assemblies. Each assembly shall consist of a matrix of
Zircaloy or ZIRLO fuel rods with an initial composit