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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Crystal River Unit 3 - License Amendment Request #310, Revision 1,
Departure from a Method of Evaluation for the Auxiliary Building Overhead
Crane, Revisions to Associated Commitments, and Response to Request for
Additional Information (TAC No. ME5208)

References: 1. NRC to CR-3 email dated February 23, 2011, subject ME5208 Final RAIs.
(ML110550663 and ML.110550667)

2. Crystal River Unit 3 to NRC Letter dated December 20, 2010, “Crystal River
Unit 3 — License Amendment Request #310, Revision 0, Departure from a
Method of Evaluation for the Auxiliary Building Overhead Crane, and
Revisions to Associated Commitments (ML103560837)”

Dear Sir:

Pursuant to 10 CFR 50.90, Florida Power Corporation (FPC), doing business as Progress Energy
Florida, Inc. (PEF), hereby provides Revision 1 to License Amendment Request (LAR) #310,
and the response to a Request for Additional Information forwarded by Reference 1. Crystal
River Unit 3 (CR-3) will be constructing and operating an on-site Independent Spent Fuel
Storage Installation (ISFSI) as a general licensee under the provisions of 10 CFR 72, Subpart K
in order to maintain full-core offload capacity in the spent fuel pools. The spent fuel pools are
located in the CR-3 Auxiliary Building (AB). In support of future dry shielded canister/transfer
cask loading operations, FPC is replacing the existing AB overhead crane with a new single
failure proof crane designed in accordance with ASME NOG-1-2004, “Rules for Construction of
Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder).”

FPC proposes to perform analyses to qualify the new single failure proof AB overhead crane
(FHCR-5) in accordance with ASME NOG-1-2004, and perform calculations to qualify and
upgrade the crane support structure using the applicable load cases in ASME NOG-1-2004. FPC
will perform modifications as required to upgrade the crane support structure from its original
Operational Basis Earthquake (OBE) seismic design basis to its proposed Safe Shutdown
Earthquake (SSE) seismic design basis. FPC specifically requests NRC approval of the
following:

1. An exception to ASME NOG-1-2004 pertaining to the application of tornado wind and
tornado generated missile loading to FHCR-5 and its support structure. To support this
request, CR-3 will prohibit/suspend cask handling operations when high wind conditions
such as Tornadoes, Hurricanes, or Tropical Storms are forecast.

2. Revisions to the CR-3 Final Safety Analysis Report (FSAR) Sections 5.1.1.1.h and
9.6.1.5.a.5 to specifically identify the design parameters for FHCR-5 and its support
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structure. These changes resolve a deficiency due to conflicting licensing basis
commitments.

3. Deletion of an FSAR commitment credited in the CR-3 Safety Evaluation Report dated
July 5, 1974. This commitment is stated in FSAR Section 9.6.3.1, “Spent Fuel Assembly
Removal.” Due to the expansion of spent fuel storage over that originally considered,
CR-3 can no longer unload fuel stored in the pool adjacent to the Cask Loading Pit for
spent fuel cask handling. Additionally, unloading will be unnecessary with a single
failure proof cask handling crane.

This submittal replaces Reference 2, LAR #310, Revision 0, in its entirety.

Neither the CR-3 Improved Technical Specifications nor the Facility Operating License are
affected by this LAR. :

A new regulatory commitment is identified in Attachment 4.

FPC requests approval of this proposed LAR by December 20, 2011, with a 180 day
implementation period. This time frame is required to perform all modification activities and
preparations to commence cask handling operations.

In accordance with 10 CFR 50.91, a copy of this application is being provided to the designated
State of Florida Official.

The CR-3 Plant Nuclear Safety Committee has reviewed this request and recommended it for
approval.

If you have any questions regarding this submittal, please contact Mr. Dan Westcott,
Superintendant, Licensing and Regulatory Programs at (352) 563-4796.

-

nA. Franke
Vice President
Crystal River Nuclear Plant

JAF/pk

Attachments: 1. Background, Description of the Proposed License Amendment Request, and
Technical Analysis
2. No Significant Hazards Consideration Determination, Applicable Regulatory
Requirements, and Environmental Impact Evaluation
Proposed Revised Final Safety Analysis Report Pages — Marked-Up Pages
List of Regulatory Commitments
Response to Request for Additional Information

ENE

Enclosures: A. Drawings of Existing Auxiliary Building Roof Steel Framing
B. CD-ROM of Auxiliary Building Modification Drawings and Installation
Instructions (EC 70139)

cc: NRR Project Manager
Regional Administrator, Region II
Senior Resident Inspector
State Contact
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STATE OF FLORIDA

COUNTY OF CITRUS

Jon A. Franke states that he is the Vice-President, Crystal River Nuclear Plant for Florida
Power Corporation, doing business as Progress Energy Florida, Inc.; that he is authorized on the
part of said company to sign and file with the Nuclear Regulatory Commission the information
attached hereto; and that all such statements made and matters set forth therein are true and

correct to the best of his knowledge, information, and belief.

/ S
n A. Franke
Vice President

Crystal River Nuclear Plant

The foregoing document was acknowledged before me this (Qﬂ day of

,Mt;, ,2011, by Jon A. Franke.
W&fmm

Signature of Notary Public
State if SHAaCAROLYN E, PORTMANN

.. Commission # DD 937553
S 5§ Expires March 1, 2014

'k,pghe Bonded Thry Troy Fein Insurance 800-385-7019

(Print, type, or stamp Commissioned
Name of Notary Public)

Personally / Produced
Known  -OR- Identification
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BACKGROUND, DESCRIPTION OF THE PROPOSED LICENSE AMENDMENT
REQUEST, AND TECHNICAL ANALYSIS

1.0 Background

The purpose of the Crystal River Unit 3 (CR-3) Dry Fuel Storage project is to design, build and
place into operation an Independent Spent Fuel Storage Installation (ISFSI). Florida Power
Corporation (FPC) has selected the Transnuclear (TN) Standardized NUHOMS system as the dry
spent fuel storage system for use at the CR-3 ISFSI under a 10 CFR 72, Subpart K, general
license (Certificate Number 1004). The TN Standardized NUHOMS system provides for the
horizontal storage of a Dry Shielded Canister (DSC) inside a ventilated, concrete horizontal
storage module (HSM). Each DSC has a capacity to store up to 32 spent fuel assemblies. The
ISFSI will be located within the CR-3 Protected Area and will be designed to provide storage
capacity for a total of 80 HSMs.

CR-3 was originally designed and licensed for Spent Fuel shipping cask loading with two spent
fuel pools separated by a removable gate, a cask loading pit and a cask decontamination pit
located in the Auxiliary Building (AB). A 120-ton overhead crane (FHCR-5) was provided to
lift and position fuel transportation casks in the AB and to deliver them to a transport vehicle
through an elevated hatch to a grade level truck bay. FHCR-5 was designated as a Class I
component but was not designed as single failure proof during initial plant design and licensing.

Auxiliary Building (AB) Design Basis

The AB, with the exception of the steel roof support structure, is designated as a Class I structure
as described in the CR-3 Final Safety Analysis Report (FSAR), Section 5.1, “Structural Design
Classification.” The concrete portion of the AB, which extends from the foundation mat to the
162 foot elevation at the top of the spent fuel pool, has been designed for the loads listed in
FSAR Section 5.4.1.2, “Abnormal Loads (Protection of Safeguards),” which include seismic and
tornado loads (including tornado generated missiles). The steel crane/roof support structure
including the building siding and roof was designed to withstand Operational Basis Earthquake
(OBE) loads based on Ground Response Spectra. However, it was not designed to withstand
Safe Shutdown Earthquake (SSE) loads, tornado loads, or tornado generated missile loads.

FHCR-5 is supported by the AB steel crane/roof support structure. The crane rails are located at
the 193 foot-7 inch elevation. The crane rails are supported on steel crane girders which are
supported by vertical structural steel columns. The steel building columns are anchored to the
concrete structure at the 143 foot and 162 foot elevations, and steel columns for the cask loading
bay are also anchored at grade, 119 foot elevation. The steel crane/roof support structure was
designed for a wind load of 110 miles per hour (mph).
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A review of the CR-3 FSAR and design basis calculations indicate the following were used in
design of the AB steel crane support structure

Wind/Hurricane Licensing Basis: Per applicable building code requirements (Ref.: FSAR 5.1.2.4).

Design Basis: 110 mph basic wind speed used in calculations.

Tornado Licensing Basis: Per applicable building code requirements (Ref.: FSAR 5.1.2.4). The
Florida Building Code does not require structural design to include a tornado load case.

Design Basis: AB crane support structure is not designed for tornado wind or missile.

Seismic Licensing Basis: A deficiency exists in the CR-3 licensing basis (Nuclear Condition
Report 434494) due to conflicting statements of the seismic qualification for integrated
FHCR-5 structures and components: Per FSAR 5.1.1.1.a, the Auxiliary Building roof
support structure, integral to the FHCR-5 crane support structure, is not Class I.

Per FSAR 5.1.1.1.h, FHCR-S as an independently manufactured component is Class I.
Per FSAR 9.6.1.a.5, FHCR-5 and all supporting structures are Seismic Class I.

Design Basis: The original plant design calculations included a seismic analysis for the
crane support structure using an Operating Basis Earthquake* in response to ground
acceleration of 0.05g horizontal and 0.033g vertical. This approach is consistent with
FSAR Sections 5.1.2.3 and 5.2.1.2.9.a for the seismic design of Class II structures. Use of
ground level OBE response spectra is the basis for the development of coefficients that
were used to develop equivalent static seismic acceleration values at the various building
elevations. Forces, based on these accelerations, were then used to design the various
structural members of the AB crane support structure.

*Operational Basis Earthquake (OBE) = Design Basis Earthquake (DBE) = Seismic load based on 0.05g horizontal
ground motion

Safe Shutdown Earthquake (SSE) = Maximum Hypothetical Earthquake (MHE) = Seismic load based on 0.10g
horizontal ground motion

2.0 Description of Changes and Proposed License Amendment Request

To support the safe movement of the DSC and transfer cask (TC) within the CR-3 AB during
cask loading operations, the AB overhead crane (FHCR-5) is being replaced with a new single
failure proof crane that meets the criteria specified in ASME NOG-1-2004, “Rules for
Construction of Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder).” FHCR-5
will be a Type I crane as defined in ASME NOG-1-2004, Section 1150. This new crane will be
used to move a loaded or unloaded TC between the cask loading pit, the decontamination pit, and
the transfer trailer in the truck bay. The new FHCR-5 overhead crane has an upgraded main
hook design rated load of 130 tons, a 10-ton increase over the original FHCR-5 capacity.
Portions of the AB, which serve as crane support structure, are being analyzed and upgraded to
meet the seismic demand requirements of a SSE.

Further discussion of the application of SSE loads to the crane and crane support structure are
provided in the Technical Analysis section which follows. A conservative approach was taken
utilizing a spectrum which envelopes the original design basis ground response spectra (GRS)
and floor response spectra (FRS) consistent with ASME NOG-1-2004. The crane model is
included in the analysis since the mass of the crane is large with respect to the Auxiliary
Building steel crane/roof support structure and the decoupling criteria of ASME NOG-1-2004
cannot be met. The placement of the crane bridge and trolley on the steel supporting structure is
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selected in such a way that it captures the critical responses for the design of the Auxiliary
Building.

FPC has reviewed the load combinations specified in ASME NOG-1-2004 and the load cases
used in the original CR-3 design basis calculations. To assure compatibility between the

building and crane design, FPC is using the following load cases:

Load Combinations Used to Structurally Qualify Auxiliary Building Steel Structure

Load Combination Allowable Stress Increase
D+L+L, None
D+L+L.+1y None
D+L+L.+1I; None
D+L+L.+1L. None
D+L+W 1.33
D+L+L.+E 133
D+L+L.+F Elastic Limit
D+L+L.+Iy+W, 1.33
D+L+L,+1I:+W, 1.33
D+L+L.+1.+W, 1.33
D+L+L.,+E+W, 1.33
D+L+L.+E +W, Elastic Limit
D+L+E+W, 1.33
D+L+E +W, Elastic Limit
L=L:+L,
D = Dead Load Including Crane Members
L = Floor Live Load
L, = Roof Live Load
L = Crane Live Load
w = Wind Load, 110 miles per hour (mph)
Wo = Operating Wind Load, 39 mph
E = Earthquake Load (OBE)
E = Earthquake Load (MHE) (Note: This is same as SSE)
vty = Crane Impact Load (vertical, transverse, longitudinal)

Key areas of differences in the load cases above, and the load cases specified in ASME NOG-1-
2004 and/or the original design basis calculations are as follows:

1. There is no tornado load case in the load cases shown above that will be used to qualify the
AB for the upgraded FHCR-5 crane. ASME NOG-1-2004, Section 4140, includes a load
case for tornado wind. Section 4134(c) specifies that tornado wind and tornado generated
missiles be considered. An exception to ASME NOG-1-2004 is being requested, and
administrative controls, as committed in Attachment 4, are proposed to minimize the
likelihood that FHCR-5 will be handling a spent fuel cask during tornado conditions.
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2. SSE seismic loads are included in the table above. SSE loads were not included in the

original CR-3 design basis calculations for the crane support structure. In the process of
upgrading FHCR-5 to single failure proof criteria, FPC is adding these SSE loads to the
analysis of AB structural members that serve as the crane support structure, and FPC will
perform building modifications as a result of the new analyses. The ASME NOG-1-2004
damping coefficients (4% for OBE and 7% for SSE) are being applied to the crane and crane
support structure in the new seismic analysis, along with original GRS damping values and
spectra where original damping values and spectra govern. Note that an envelope response
spectrum is being used in which the GRS spectrum with 1% SSE damping (as was used in
the original design basis calculations for Class I structures) controls at lower frequencies.
The FRS spectrum with NOG-1 damping values governs at higher frequencies. FPC is
performing a coupled seismic analysis of the new crane and the AB steel support structure in
accordance with ASME NOG-1-2004. The RAI-2 response that is attached evaluates the
differences between ASME NOG-1-2004 damping coefficients and application of Regulatory
Guide (RG) 1.61 (2007) damping coefficients and demonstrates that they are essentially
equivalent. The resulting loads on the crane support structure from using ASME NOG-1-
2004 vs. RG 1.61 (2007) damping coefficients are considered equivalent for this type of
calculation. The comparison between ASME NOG-1-2004 damping coefficients and RG
1.61 (2007) damping coefficients is also summarized in the Technical Analysis that follows.

All applicable ASME NOG-1-2004, Section 4140, load cases will be applied to the crane and
crane support structure, except the tornado load case (ASME NOG-1-2004, Section 4140,
load case P.14). The crane is an indoor crane and no wind load is applicable to the crane
design. Wind loads are only applied to the AB crane support structure. Operating wind
loads in these load cases will be combined with seismic loads to ensure that the building and
crane are analyzed in a consistent manner. Operating wind load is based on minimum
sustained tropical storm force winds. Note that ASME NOG-1-2004 load cases combining
wind and seismic exceed the CR-3 design basis for Seismic Class I structures, as CR-3
design basis for seismic does not include wind loads acting simultaneously with seismic
loads. Appropriate modifications will be performed to the building members that serve as
the crane support structure.

Load cases that include abnormal loads, as defined in NOG-1-2004, Section 4136(c) are not
applicable since there are no pressurized fluid systems in the vicinity that can affect the crane
or its supports. The construction load is calculated using the crane rated load.

License Amendment Request (LAR) #310, Revision 1, requests NRC approval of the following:

1.

An exception to ASME NOG-1-2004 criteria pertaining to the application of tornado wind
and tornado generated missile loading to the AB overhead crane and crane support structure.
This constitutes approval of a departure from one requirement of an approved method of
evaluation used for the design and structural analysis of the new single failure proof AB
overhead crane. To support this change request, CR-3 will prohibit/suspend cask handling
operations when high wind conditions such as tornadoes, hurricanes, and tropical storms are
forecast. The proposed commitment is shown in Attachment 4.

Approval of revisions to the CR-3 Final Safety Analysis Report (FSAR) Sections 5.1.1.1.h
and 9.6.1.5.a.5 to specifically identify the design parameters for FHCR-5 and its support
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structure. These revisions will also reconcile a deficiency in the licensing basis, as described
in the FSAR, where the classification of the crane/roof support structure and crane are
inconsistently stated. The inconsistencies are illustrated below by providing statements from
the FSAR:

FSAR Section 5.1.1.1 states:
Class I — Structures, Components, and Systems

a. Buildings and Structures
O Auxiliary building (excluding the steel roof support structure)

h.  Miscellaneous Systems and Components
O Fuel handling area crane

Note: 5.1.1.1.h is referring to the classification of the fuel handling area crane, FHCR-5, as
an independently manufactured component

FSAR Section 9.6.1.5.a.5 states:
a. The Auxiliary Building Overhead Crane (FHCR-5):

5. is designed to ensure no loss of function from seismic disturbance
while lifting rated maximum capacity loads. The crane and all
supporting structures are designed to Seismic Class I

The seismic design of the upgraded FHCR-5 and its support structure will be in accordance
with NOG-1-2004, along with original GRS damping and spectra where original GRS
damping values and spectra govern. This is demonstrated in the Technical Analysis that
follows. Attachment 3 includes the proposed FSAR changes.

Note: Damping and response spectra for seismic design are only in accordance with NOG-1-
2004 where NOG-1 exceeds original design basis. An envelope spectrum is used such that if
original GRS spectra with 1% damping yields higher accelerations in the lower frequency
range, corresponding accelerations are used in the design. NOG-1 damping and FRS spectra
control as frequencies increase (i.e., yield higher accelerations than GRS at higher
frequencies).

3. Deletion of an FSAR commitment that was credited in the CR-3 Safety Evaluation Report,
dated July 5, 1974. CR-3 FSAR, Section 9.6.3.1, “Spent Fuel Assembly Removal,” currently
states:

“When the Auxiliary Building Overhead Crane is operated in the cask removal
mode, there is no spent fuel stored in spent fuel pool B and the gate between pools
A and B is in place and sealed.”

This FSAR commitment is no longer required or applicable with a single failure proof cask
handling crane that will preclude a cask drop event by design. Attachment 3 includes the
proposed FSAR changes.
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Neither the CR-3 Improved Technical Specifications nor the Facility Operating License are
affected by this LAR.

3.0 TECHNICAL ANALYSIS

3.1 ASME NOG-1-2004 Exception

FPC is using ASME NOG-1-2004 for the design of the new FHCR-5. ASME NOG-1-2004 has
been endorsed by the NRC in Regulatory Issue Summary (RIS) 2005-25, Supplement 1,
“Clarification of NRC Guidelines for Control of Heavy Loads,” as an acceptable method for
meeting the guidance in NUREG-0554, “Single-Failure-Proof Cranes for Nuclear Power Plants.”
The new FHCR-5 will meet the criteria in ASME NOG-1-2004 for a Type I crane except for
ASME NOG-1-2004, Section 4134(c), “Tornado Wind.”

The new crane design does not consider tornado loads because the AB steel roof support
structure, the walls, and the roof above the spent fuel pool that enclose the FHCR-5 support
structure were not designed to withstand tornado loads. This approach departs from ASME
NOG-1-2004. As an alternative to the design code requirement of ASME NOG-1-2004, Section
4134(c), a commitment is being made to not operate the crane for cask loading operations if an
Approaching or Potential Tropical Storm, an Approaching or Potential Hurricane, or a Tornado
Watch or Warning has been declared for the site in accordance with existing CR-3 plant
procedures. The following new commitment is proposed:

Spent fuel cask loading activities using the Auxiliary Building overhead crane
(FHCR-5) shall not commence if an Approaching or Potential Tropical Storm, an
Approaching or Potential Hurricane, or a Tornado Watch or Warning has been
declared for the site in accordance with CR-3 site procedures. If spent fuel
loading activities with FHCR-5 are in progress when any of the above criteria are
met, the load will be lowered to a safe location. Auxiliary Building overhead
crane FHCR-5 will be moved to the south end of the Auxiliary Building, away
from the spent fuel pools, and the crane secured.

CR-3 site procedures will be modified and implemented, and training will be conducted, as
needed, in order to implement this commitment prior to performing a load test on FHCR-5.

During cask loading operations, if severe weather arises unexpectedly, the location for safe cask
placement will be determined depending upon the activity under way when the weather
condition occurs. The following three safe locations are identified for placement of the
suspended TC: (a) the cask loading pit; (b) the decontamination pit; and (c¢) the transfer trailer in
the truck bay.

Probability of a Tornado Strike During FHCR-5 Operation

At CR-3, the exceedance frequency for tornado strikes corresponding to Category F2 and above
is estimated to be 2.25 x 10™ per year. Category F2 corresponds to a tornado with wind speeds
between 113 mph and 157 mph, per the Fujita scale. During a spent fuel dry storage loading
campaign, the mission time for the use of FHCR-5 involving movement of heavy loads is
estimated to be less than 200 hours per year. The exceedance frequency for strikes
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corresponding to Category F2 and above tornadoes during FHCR-5 operation is therefore
estimated to be 5.13 x 107 per year (2.25 x 10 x 200/8760). This represents a low probability
of occurrence, and therefore is considered to be a very small threat to the safe conduct of the
CR-3 ISFSI loading operations. In addition, a commitment is made not to operate the crane if an
Approaching or Potential Tropical Storm, an Approaching or Potential Hurricane, or a Tornado
Watch or Warning has been declared for the site. Since these conditions are the most likely to
spawn tornados, the probability of a tornado strike when FHCR-5 is being operated to move
casks will be significantly lower than that calculated above.

3.2 FSAR Sections 5.1.1 and 9.6.1.5 Revisions and Seismic Design of the Crane Support
Structure

The steel structure of the Auxiliary Building, above elevation 162 ft, serves as both the FHCR-5
crane support/trolley rails and the support for the roof above the crane. In Section 5.1.1.1.a of
the FSAR the Auxiliary Building roof support structure is excluded as being classified as
Seismic Class I. It is not listed in FSAR Section 5.1.1.2 as a structure classified as Seismic Class
II so by FSAR Section 5.1.1.3, “The balance of structures components and systems are designed
Class II1.” Review of the original calculations show that the design is not consistent with
Seismic Class I. This is evident as the structure is not designed for SSE seismic loading, and is
only designed for OBE seismic loading. Section 5.1.1.1.h, “Miscellaneous Systems and
Components,” refers to FHCR-5 as Class I; this is interpreted to mean to the design and
qualification of FHCR-5 as a component manufactured and supplied for installation in the CR-3
Auxiliary Building.

In referring to FHCR-5, FSAR Section 9.6.1.5.a.5 is clear in stating, “The crane (FHCR-5) and
all supporting structures are designed to Seismic Class I.” The FSAR changes requested herein
will resolve this deficiency in the licensing basis for CR-3, and the associated modifications to
the Auxiliary Building steel crane and roof support structure will provide a single failure proof
crane designed to current NRC guidance.

CR-3 recognizes that the current design of the crane support structure is inadequate to support a
single failure proof crane. As part of the Dry Fuel Storage Project, Engineering Change 70139 is
upgrading the crane and the crane support structure to meet the design requirements of NOG-1-
2004, “Rules for Construction of Overhead and Gantry Crane (Top Running Bridge, Multiple
Girder).” NOG-1-2004 requires a coupled analysis that includes both the crane and its support
structure (due to the mass of the crane relative to the mass of the structure). As a result of this
upgrade, the Auxiliary Building crane support structure is being modified such that it can
withstand SSE seismic loads in combination with other loading conditions specified in NOG-1-
.2004, Section 4140 (with the exception of tornado loading). The upgraded support structure is
designed to support the crane with a lifted load and an SSE event without a crane failure or load
drop. Structural damping values specified in NOG-1-2004, Section 4153.8 are used in the
structural analysis, together with those used in the original design. These NOG-1 damping
values are nearly identical to damping values specified in Regulatory Guide 1.61 (2007). Minor
differences in damping values between NOG-1-2004 and Regulatory Guide 1.61 (2007), as
applicable to the Auxiliary Building structure, are justified in the Request for Additional
Information #2 (RAI-2) Response, which is included as Attachment 5 to this LAR. An excerpt
of RAI-2 is as follows:
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“The current analysis uses a coupled model of the crane and steel crane support structure.
Envelope spectra were defined to reconcile different seismic requirements for the crane
and steel building in a conservative manner. Building analysis used ground response
spectra (GRS) at 1% damping for OBE and SSE, based on the original design basis of the
steel crane support structure. This damping value is conservative with respect to
recommendations from NRC RG 1.61 (2007). Crane analysis used floor response spectra
(FRS) at 4% and 7% damping for OBE and SSE, respectively, consistent with
recommendations from ASME NOG-1-2004. The envelope of these GRS and FRS were
used as the OBE and SSE seismic input to the coupled model. At relatively low
frequencies, the GRS governs, while the FRS governs for higher frequencies. The
average crossing frequency is approximately 7.64 Hz, depending on specific GRS and
FRS damping values.”

Based on its relative flexibility compared with the underlying concrete structure, seismic
response of the steel crane support structure is controlled more by the GRS portion of the
envelope spectra than the FRS portion. Cumulative mass participation ratios confirm that the
large majority of lateral response occurs at frequencies within the GRS portion. Note that the
GRS damping considered is much less than that recommended in NRC RG 1.61 (2007).

If the damping values for the FRS contributions to the envelope spectra had been based on
recommendations for structural damping in NRC RG 1.61 (2007), rather than from ASME NOG-
1-2004, a weighted average approach could have been used for SSE damping based on the
numbers of different types of connections. Following this approach leads to damping value of
6.84% for SSE. For SSE, the damping used is minimally higher than the weighted average
value. This difference causes a maximum increase in envelope spectra of only 0.3%, and only at
frequencies above the crossing frequency. The effect that a small decrease in FRS damping has
on structural response was evaluated using GTSTRUDL runs performed using a new SSE
envelope spectra with conservative FRS damping of 6.5%, with results compared to those from
corresponding runs at 7% FRS damping. As expected, increases in the interaction ratios of
structural members were minimal — no member saw an increase of more than 0.003 (0.3%). For
OBE, RG 1.61 (2007) recommends use of 5% damping for bolted structures with bearing
connections. Since this structure is primarily a bolted structure with bearing connections, 5%
would be reasonable for damping. The new structural analysis uses 4% damping, which is
conservative.

Based on the above, following damping guidance from NRC RG 1.61 (2007) for both the GRS
and FRS contributions to the envelope spectra would not appreciably increase the seismic loads
imposed on the steel crane support structure, and would not impact the design of building
modifications. It is concluded that the design of the crane and crane support structure meet both
the requirements of ASME NOG-1 and the intent of RG 1.61 (2007).

As a result of the structural analysis that is described above, extensive modifications will be
required to upgrade from original OBE seismic design basis to an SSE seismic design basis.
Modifications will be implemented by Engineering Change 70139, “Auxiliary Building Crane
Upgrades.” Modifications are described further in response to RAI-4.
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To reflect the upgrade of FHCR-5 to single failure proof status, and to accurately reflect the
proposed licensing basis, FPC requests approval of changes to FSAR Sections 5.1.1.1.h and
9.6.1.5.a.5 provided in Attachment 3.

3.3 Deletion of FSAR Commitment

CR-3 FSAR, Section 9.6.3.1, “Spent Fuel Assembly Removal” states:

“When the Auxiliary Building Overhead Crane is operated in the cask removal
mode, there is no spent fuel stored in spent fuel pool B and the gate between pools
A and B is in place and sealed.”

This requirement will prevent FPC from performing cask loading operations because it is not
currently possible to remove all spent fuel from pool B. This FSAR commitment was made
during initial CR-3 licensing prior to any spent fuel being loaded into pool B and is credited in
the CR-3 Safety Evaluation Report, Section 9.1.2, “Spent Fuel Storage,” dated July 5, 1974.
Industry expectations regarding spent fuel storage and offsite shipping options at that time were
different from today’s reality of high density spent fuel pool storage.

This FSAR commitment is being deleted because spent fuel transfer cask handling with FHCR-5
will be conducted using a single failure proof lifting system, comprised of the new FHCR-5,
along with lifting devices and interfacing lift points meeting the guidance in NUREG-0612,
“Control of Heavy Loads at Nuclear Power Plants,” Section 5.1.6. With a single failure proof
lifting system, including the new FHCR-5, a load drop accident will be an extremely low
probability event below the threshold requiring consideration. Thus, the cask drop event
described in the CR-3 Safety Evaluation Report, Section 9.1.2 (dated July 5, 1974), involving a
dropped cask striking the edge of the pool deck and rolling or tumbling into the adjacent spent
fuel pool causing damage to stored fuel is not considered credible. Similarly, there is also no
need to install and seal the gate between the two spent fuel pools during cask transfer operations
because a cask drop that could damage pool B and drain both pools, is no longer considered a
credible event. Crane operation will be procedurally controlled. Therefore this commitment,
intended to protect the fuel and pool inventory, is no longer required.

FPC requests approval of the FSAR changes to FSAR Section 9.6.3.1 provided in Attachment 3.
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NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Proposed License Amendment Request (LAR) #310, Revision 1, seeks NRC approval of the
method of analysis used in the qualification of new fuel handling crane, FHCR-5, and portions of
the Auxiliary Building (AB) that serve as the crane support structure. LAR #310 also requests
NRC approval to revise the Crystal River Unit 3 (CR-3) Final Safety Analysis Report (FSAR)
description of the FHCR-5 crane and its support structure, and delete a commitment in the
FSAR. The deleted commitment, related to use of the existing FHCR-5 for cask handling, is no
longer required as a result of replacing crane FHCR-5 with a single failure proof design meeting
the guidance in ASME NOG-1-2004, “Rules for Construction of Overhead and Gantry Cranes,
(Top Running Bridge, Multiple Girder).” Specifically, FPC requests the following:

a) Approval for a departure from the requirements of an approved method of evaluation
used for the design and structural analysis of the new single failure proof AB overhead
crane pertaining to tornado loads. Administrative controls are proposed to minimize the
likelihood that FHCR-5 will be handling a spent fuel cask during tornado conditions.

b) Revisions to the CR-3 FSAR Sections 5.1.1 and 9.6.1.5 to specifically identify the design
parameters for FHCR-5 and its support structure.

c) Approval to delete an FSAR commitment related to the use of the existing FHCR-5 for
cask handling.

1. Does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

The proposed LAR does not involve plant equipment used to operate or shutdown the reactor or
in the mitigation of accidents described in Chapter 14 of the FSAR. FHCR-5 will be restricted
from movement over fuel stored in either of the spent fuel pools by administrative controls and
designated safe load paths when moving spent fuel casks, and it will be single failure proof so a
cask load drop accident affecting stored spent fuel is prevented. The change provides
justification for an exception to a Code requirement pertaining to the design and qualification of
the new single failure proof crane in the AB. The new crane will meet the design specifications
in ASME NOG-1-2004, with the exception of Section 4134 (c). The change also includes a
commitment not to operate the crane if an Approaching or Potential Tropical Storm, an
Approaching or Potential Hurricane, or a Tornado Watch or Warning has been declared for the
site. The revised FSAR description of the crane will meet the intent of the original description
and will ensure the crane will exceed the design requirements of the original design. With the
replacement of the crane, the occurrence of a cask load drop accident is not considered credible.
As a result, the proposed change does not increase the probability or consequences of a load drop
accident previously evaluated that could impact stored fuel and/or pool structural integrity.

Therefore, the proposed change does not involve significant increase in the probability or
consequences of an accident previously evaluated.
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2. Does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

The power generation portion of the plant is unaffected by the proposed change, which is limited
to the design and analysis of a new overhead crane in the AB. The location and design functions
of the AB overhead crane remain as they are currently described in the CR-3 FSAR. Overall, the
design of the crane is being enhanced to single failure proof in order to reduce the likelihood of
an uncontrolled lowering of the load due to an unforeseen malfunction or subcomponent failure.
Portions of the design and analysis of the crane require NRC approval because they deviate from
the NRC-endorsed design code for single failure proof cranes and the CR-3 licensing basis. The
new single failure proof crane will be used to move a loaded or unloaded transfer cask between
the cask loading pit, the decontamination pit, and the transfer trailer in the truck bay. Any
credible event involving the fuel handling evolutions are bounded by existing FSAR analyses.

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

3. Does not involve a significant reduction in the margin of safety.

This proposed LAR involves the replacement of the existing non-single failure proof AB
overhead crane with a new single failure proof crane. The new crane will meet the design
specifications found in ASME NOG-1-2004, with the exception of Section 4134 (c). ASME
NOG-1-2004 has been endorsed by the NRC in Regulatory Issue Summary (RIS) 2005-25,
Supplement 1, “Clarification of NRC Guidelines for Control of Heavy Loads,” as an acceptable
means of meeting the criteria in NUREG-0554, “Single Failure Proof Cranes for Nuclear Power
Plants.” The ASME NOG-1-2004 design code has been found by the NRC to provide adequate
protection and safety margin against the uncontrolled lowering of the lifted load. The occurrence
of a cask load drop accident is considered not credible when the load is lifted with a single
failure proof lifting system meeting the guidance in NUREG-0612, “Control of Heavy Loads at
Nuclear Power Plants,” Section 5.1.6, “Single Failure Proof Handling Systems.” As a result, the
proposed change has no adverse impact on new fuel, stored spent fuel, cooling capacity of the
pool, or structural integrity of the pool. Similarly, the margin of safety for the operation and safe
shutdown of the plant will not be affected by the proposed change.

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

Based on the above, Florida Power Corporation (FPC) concludes that the proposed license
amendment request 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.

APPLICABLE REGULATORY REQUIREMENTS

The proposed change is not a risk-informed change. The operation of the AB crane will be the
same as is currently described in the CR-3 FSAR. The NRC has endorsed ASME NOG-1-2004
for licensees to use in the design and analysis of single failure proof cranes at nuclear power
plants. Because FPC is deviating from that design code, NRC approval of that deviation is being
requested.
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FPC has evaluated the regulatory requirements and criteria applicable to the proposed LAR.
Heavy loads must be handled in a manner that does not jeopardize the ability of the plant to
operate safely, to be shut down and maintained in a safe shutdown condition, and to mitigate
potential accidents and other design basis operational events. FPC has determined that the new
overhead crane is consistent with the following applicable regulatory requirements, guidance or
criteria, except as noted in this LAR:

1.. NRC Regulatory Issue Summary 2005-25, Supplement 1, “Clarification of NRC
Guidelines for Control of Heavy Loads,” dated May 29, 2007

2. ASME NOG-1-2004, “Rules for Construction of Overhead and Gantry Cranes, (Top
Running Bridge, Multiple Girder)”

ENVIRONMENTAL IMPACT EVALUATION

10 CFR 51.22(c)(9) provides criteria for and identification of licensing and regulatory actions
eligible for categorical exclusion from performing an environmental assessment. A proposed
amendment to an operating license for a facility requires no environmental assessment if
operation of the facility in accordance with the proposed amendment would not:

1) involve a significant hazards consideration,

(i)  result in a significant change in the types or significant increase in the amounts of
any effluents that may be released offsite, and

(iii)  result in a significant increase in individual or cumulative occupational radiation
exposure.

Florida Power Corporation (FPC) has reviewed this License Amendment Request (LAR) and has
determined that it meets the eligibility criteria for categorical exclusion set forth in 10 CFR
51.22(c)(9). Pursuant to 10 CFR 51.22, no environmental impact statement or environmental
assessment needs to be prepared in connection with the issuance of the proposed license
amendment request.
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5. CONTAINMENT SYSTEM AND OTHER SPECIAL
STRUCTURES

Containment for Crystal River Unit 3 is provided by the reactor building, including its steel liner and the Reactor
Building Isolation Systems. The concrete structure also provides shielding from the fission products which could be
airborne in the building under accident conditions. The Reactor Building Spray System and the Reactor Building
Emergency Cooling System each provide cooling capability to assure that internal temperature and pressure remain
within design conditions following an accident.

Other special structures are those structures which house equipment which is vital to monitoring containment
integrity, vital to safe shutdown of the reactor, or contain significant quantities of radioactive materials.

5.1 STRUCTURAL DESIGN CLASSIFICATION

The plant structures, components, and systems have been classified according to their function and the degree of
integrity required to protect the public.

5.1.1 CLASSES OF STRUCTURES AND SYSTEMS
5111 CLASSI

Those structures, components, and systems, including instruments and controls, whose failure might cause or
increase the severity of a Loss-of-Coolant Accident (LOCA) or result in an uncontrolled release of radioactivity, and
those structures and components which are vital to safe shutdown and isolation of the reactor are designated Class I.
When a system as a whole is referred to as Class I, certain portions not associated with loss-of-function of the
systems may have been designated Class II or 111, as appropriate. Figure 5-1 shows the location and designation of
major Class I structures. A listing of Class I structures, components, and systems follows:

Class I - Structures, Components, and Systems

a. Building and Structures

O Reactor building (including all penetrations, equipment hatch and air locks, concrete shell,
liner, and interior structures)

¢ Auxiliary building (excluding the steel roof support structure)

<

Control complex

<

Emergency diesel generator building (including the radiator exhaust air deflector wall and its
support structure [Ref. 68])

Intermediate building
NSSS intake structure
Emergency Feedwater Tank Enclosure

(el e >

Diesel Driven Emergency Feedwater Pump Enclosure
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b. NSSS Components

¢ Reactor vessel

Reactor internals (including Fuel Assemblies and control rods)
Control Rod Drive Mechanisms (CRDMs) (and support)
Incore Monitoring System (pressure parts)

Inadequate Core Cooling System

Steam generators (and supports)

Pressurizer (and supports)

(SR S R AR AR o

Reactor Coolant System (RCS) piping (including Pressurizer surge and spray piping and
valves)

<

Reactor Coolant Pumps (RCPs), motors, and supports

Atmospheric relief valves

O Emergency feedwater control valves of the Emergency Feedwater Initiation and Control
System (EFIC)

c. Plant Protection Systems

<

O Makeup and Purification System (MU) (including makeup pumps, makeup tank, letdown
coolers, letdown filters, seal return cooler, process and instrument piping, and valves)

O Core flooding tanks (including process and instrument piping, and valves)

¢ Decay Heat Removal System (DH) (including decay heat pumps, decay heat coolers, process
and instrument piping, and valves)

0  Borated Water Storage Tank (BWST)

¢ Reactor Building Spray System (BS) (including spray pumps, spray headers and nozzles,
process and instrument piping, and valves)

¢ Reactor building fan cooling units (including fans and motors, demisters, cooling coils, and
connecting air handling ducts)

O Reactor Protection System (RPS) (Including Protection channel cabinets)

0  Engineered Safeguards Actuation System (ESAS) (including channel cabinets, actuation
cabinets, and ES sections of control boards)

0  Piping penetrations and associated isolation valves
d. Cooling Water Systems
¢ Decay Heat Closed Cycle Cooling Water Systems A & B (including surge tank, pumps, heat
exchangers, process and instrument piping, and valves)

¢  Decay Heat Sea Water Cooling Systems A & B (including pumps, heat exchangers, process
and instrument piping, and valves)

¢ Nuclear Services Closed Cycle Cooling Water System (including pumps, heat exchangers,
process and instrument piping, and valves)

O Nuclear Services Sea Water Cooling System (including pumps, heat exchangers, process and
instrument piping, and valves)

¢ Chilled Water Cooling System for control complex and penetration cooling
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e. Emergency Power Supply System

Diesel generators and fuel oil storage tanks

DC Power Supply System and inverters

Power distribution lines to equipment required for emergency
Switchgear and power centers supplying the ES features
Control console

Motor control centers

ST O

f.  Spent Fuel Cooling System
¢ Pumps, heat exchangers, interconnecting piping and valves
g.  Ventilation Systems

Ventilation System for Spent Fuel Cooling System pump area

Reactor Building Recirculation System

Ventilation System for diesel generator building

Ventilation System for Decay Heat Closed Cycle Cooling System pump area
Ventilation System for control complex *

Reactor building isolation valves

SO

h. Miscellaneous Systems and Components

0 Emergency Feedwater System (including pumps, Emergency Feedwater Tank, and associated
process and instrument piping, and valves)

Nitrogen Pressurization System for core flooding tanks

Spent fuel handling bridge**

New and spent fuel storage racks

Reactor building polar crane

Fuel handling area crane***

Water gates in fuel storage pools

Dedicated shutdown panel

ST T O

i.  Radioactive Waste Disposal System

¢ Reactor coolant bleed tanks

¢  Concentrated radioactive waste storage tank
¢ Concentrated boric acid tanks

O Waste gas decay tanks

» Liquid outlet piping to and including the second isolation valve
downstream from each of the above tanks is seismic Class I.

<

Miscellaneous waste storage tank
Spent resin storage tank
¢ Neutralizer tank

<

» Liquid outlet piping to and including the first isolation valve
downstream from each of the above tanks is seismic Class 1.
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¢ Reactor coolant drain tank
¢ Reactor building sump pumps
¢ Decay heat pit sump pumps

j. Sampling System

¢ All piping and valves inside the reactor building through and including the isolation valve

outside the reactor building.

*  The portion of the Control Complex Ventilation System associated with isolation of the Equipment Room
Relief line is not Class 1 per the CR3 licensing basis but does function to preserve the Control Room

Habitability Boundary.

** To preclude dislodging the fuel handling bridge and associated bridge trolleys during a seismic disturbance,
an anti-derailing device has been attached to the bridge frame and trolley frame. The device has been

designed using a static analysis to a seismic loading equivalent to 0.5 g.

*** The Fuel handling area crane (FHCR-5), as a component, is Seismic Class I and single failure proof per
ASME NOG-1-2004 (except for tornado and tornado missile loads) and the crane support structure is

qualified to NOG-1 through a coupled analysis with the crane.

51.1.2 Classll

Those structures, components, and systems which are important to reactor operation but not essential to safe
shutdown and isolation of the reactor, and whose failure would not result in the release of substantial amounts of
radioactivity, are designated Class II. A listing of Class II structures, components, and systems follows:

Class II - Structures, Components, and Systems

a. Buildings and Structures

O Substation
¢ Cable bridge next to discharge canal
¢ Duct bank

b. Ventilation Systems

<

Reactor Building Purge Ventilation System (excluding isolation valves)
Fuel Handling Area Ventilation Supply System

Auxiliary Building Ventilation Supply System

Auxiliary Building Circulation System

Auxiliary Building Ventilation Exhaust System

Ventilation System for reactor cavity area

Turbine building switchgear room

Controlled Access Exhaust Ventilation System

Ventilation System for cooling reactor building penetrations

el e IR vl < 2R © e R AR < R 4

Ventilation System for Emergency Feedwater System pump area

¢. Nuclear Steam Supply System (NSSS)

O  Portions of Integrated Control System (ICS) not included in Class I
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g) “Licensing Report for Additional Loading Patterns in Crystal River Unit 3 Pools A & B” (Holtec Report
No: HI-2063579 — September 2006), submitted to the NRC as part of LAR 292 and approved by
Amendment 227.

The spent fuel stored in both SFP A and SFP B is to be arranged based on fuel burn-up and enrichment
characteristics in accordance with the limits presented in plant Technical Specifications.

9.6.1.3 Fuel Transfer Tubes

The Fuel Transfer Tubes (FHX-1A, FHX-1B) are horizontal tubes are provided to convey fuel and other materials
between the Reactor Building and the fuel handling area of the Auxiliary Building. These tubes contain tracks for
the fuel transfer carriage, gate valves in the fuel handling area of the Auxiliary Building, and a flanged closure on
the Reactor Building. The Fuel Transfer Tubes connect the Spent Fuel Pool to the Fuel Transfer Canal at the lower
depth, where space is provided for the rotation of the fuel transfer carriage basket containing a fuel assembly. That
portion of the Fuel Transfer Tubes and penetrations which are designed and utilized as the Reactor Building
boundary is designed to the Seismic Class I criteria.

9.6.1.4 Fuel Transfer Canal

The Fuel Transfer Canal is a passageway in the Reactor Building extending from the reactor vessel boundary to the
Reactor Building wall. It is formed by an upward extension of the primary shield walls. The enclosure is a
reinforced concrete structure lined with stainless steel plate to form a canal above the reactor vessel which is filled
with borated water for refueling.

The deep portion of the Fuel Transfer Canal is used for storage of the reactor vessel internals, Core Support
Assembly, and Plenum Assembly during refueling, however, the deep portion is not large enough to support all
these components at any one time.

9.6.1.5 Fuel Handling System Equipment

The Reactor Building Fuel Handling System consists of two fuel handling bridges, Main Bridge (FHCR-1) and
Auxiliary Bridge (FHCR-2); two fuel transfer carriage upenders; and associated equipment. The Auxiliary Fuel
Handling Bridge, FHCR-2, is now primarily used as a movable working platform with no fuel movement capability.

The Spent Fuel Pool Fuel Handling System consists of one Fuel Handling Bridge (FHCR-3); two fuel transfer
carriage upenders (FHCR-4A, FHCR-4B); new fuel elevator (FHCR-6); cask loading area; cask wash area; Spent
Fuel Pools A & B storage racks; New Fuel Storage Pit; and associated equipment.

The Main Fuel Handling Bridge (FHCR-1) is a dual mast machine made up of the following components:

Bridge

Trolley

Fuel element mast

Control rod mast

Pneumatic System

Sensotec load cells (2)

Position indicators (Bridge and Trolley)
Digital Elevation Display

@ SOV B
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9. Z-Z axis tapes
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