
Progress Energy 10 CFR 72

Serial: RNP-RA/04-0135

DEC 16 2004
United States Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
INDEPENDENT SPENT FUEL STORAGE INSTALLATION
DOCKET NO. 72-3/LICENSE NO. SNM-2502

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE INSTALLATION
LICENSE RENEWAL APPLICATION (TAC Nos. L23716 and L23715)

Ladies and Gentlemen:

By letter dated February 27, 2004, Carolina Power & Light (CP&L) Company, currently
doing business as Progress Energy Carolinas, Inc. (PEC), submitted an application for
the renewal of the Operating License for the H. B. Robinson Steam Electric Plant
(HBRSEP), Unit No. 2, Independent Spent Fuel Storage Installation (ISFSI).

By letter dated October 7, 2004, the NRC provided a request for additional information
to PEC regarding the license renewal application. The response to the request for
additional information is contained in Attachment II to this letter.

If you have any questions concerning this matter, please contact Mr. C. T. Baucom at
(843) 857-1253.

Sincerely,

ucas
Manager - Support Services - Nuclear

Attachments:
I. Affirmation
II. Response to Request for Additional Information Regarding Independent

Spent Fuel Storage Installation License Renewal Application

c: Dr. W. D. Travers, NRC, Region II
Mr. C. P. Patel, NRC, NRR
NRC Resident Inspector
Mr. C. M. Regan, NRC, NMSS

Progress Energy Carolinas, Inc.
Robinson Nuclear Plant
3581 West Entrance Road
Hartsville, SC 29550
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AFFIRMATION

The information contained in letter RNP-RA/04-0135 is true and correct to the best of
my information, knowledge and belief; and the sources of my information are officers,
employees, contractors, and agents of Progress Energy Carolinas, Inc., also known as
Carolina Power & Light Company. I declare under penalty of perjury that the foregoing
is true and correct.

Executed On: Iz/I6 /o -4 A6&2
W. G. Noll

Director - Site Operations
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H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE
INSTALLATION LICENSE RENEWAL APPLICATION

NRC Request 1

Clarify what Transfer Components cited in Table 2.3.1, "Scoping Results," are
considered not within the scope of license renewal and justify more explicitly why
they do not satisfy Criterion 1 and 2 of Table 2.3.1.

The H. B. Robinson ISFSI license approves receipt, storage, possession, and
transfer of spent nuclear fuel. Components that perform a safety-related function
or support a safety-related function (Criterion 1 and 2) for receipt and transfer
should also be considered in the license renewal review. The IF-300 Transfer
Cask is considered within the scope of license renewal. Several other
components are also necessary for the receipt and transfer of spent nuclear fuel
in support of ISFSI operations and may perform a passive intended function and
whose failure could prevent an important-to-safety function from being fulfilled.
For example, H. B. Robinson Steam Electric Plant (HBRSEP) ISFSI Safety
Analysis Report (SAR) Section 8.1.2.1, "Transport," describes the Cask lifting
yoke. The lifting yoke is used for the movement of a loaded Cask and performs a
passive function whose failure could prevent an important-to-safety function from
being fulfilled. Additionally, the transporter holddown devices may also be
considered as performing a passive function, whose failure could prevent an
important-to-safety function from being fulfilled.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The Transfer Components cited in Table 2.3.1, "Scoping Results," are those listed
in ISFSI SAR Section 1.2.1 and described in ISFSI SAR Section 1.3.1, and
include the following:

* Trailer
* Tow Vehicle
* Hydraulic Ram
* Cask Skid (including holddown devices)

The Transfer Components are classified as nonsafety-related in ISFSI SAR Table
3.3-1. ISFSI SAR Section 8.2.4, "Drop Accidents," indicates the skid assembly
and the cask/skid/trailer tie-down systems are designed to withstand the inertia
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forces associated with the transportation shock loads, and as such there is no
possibility of a Cask drop during the transport operation to/from the Horizontal
Storage Module (HSM) site. If such an unlikely event occurs or the
cask/skid/trailer tips over as a unit, the height of this drop condition is enveloped
by the 8 foot drop height criteria in the Drop Accident.

The Hydraulic Ram is a telescopic hydraulic cylinder that extends from the back of
the HSM through its length. The function of the Hydraulic Ram is to install and
retract the Dry Shielded Canister (DSC) from the HSM as described within ISFSI
SAR Section 5.2.1.1. It is a tool and does not provide a support function to any of
the ISFSI components. Based on the above, HBRSEP, Unit No. 2, eliminated the
equipment associated with Cask loading and unloading from scope because they
perform ISFSI support functions generally not within the scope of license renewal
and they do not meet scoping Criterion 2 (could prevent an important-to-safety
function from being fulfilled).

The Spent Fuel Cask Lifting Yokes are material handling/lifting tools used in
transporting and handling the Cask while in the plant and unloading the Cask
from the skid/trailer. There are two lifting yokes, a redundant and a non-
redundant yoke. The redundant yoke is used for lifting the Cask to/from the Spent
Fuel Pool (SFP) and to/from the decontamination area. The redundant yoke
conforms to the applicable regulations of the NRC (10 CFR 71) and DOT (49 CFR
170-178) (UFSAR Section 9.1.4.2.2.9). The redundant yoke was designed for
protection against single failure in that both the primary and secondary parts of
the yoke alone will support 300 percent of the fully loaded Cask weight without
exceeding the yield strength of the material. The secondary yoke is connected to
the sister hook of the crane and the primary hook is attached to the lifting eye of
the crane. The primary and secondary parts of the redundant yoke were proof-
load tested to assure compliance with the single failure criterion, and non-
destructively tested and examined to assure no permanent deformations and/or
damage occurred. This design and testing eliminated the redundant yoke as a
factor contributing to a Cask drop accident (reference UFSAR Section
9.1.4.2.2.9).

The non-redundant yoke is used to lift the Cask to/from a concrete pad (adjacent
to the skid/trailer) to the skid/trailer. During these lifts, the lower half of the
redundant yoke is removed to allow the Cask to fit into the Cask cradle. At no
time during the lifting and tilting of the Cask onto the skid/trailer with the non-
redundant yoke is the bottom of the Cask more than 8 feet off the ground. A
failure of the non-redundant yoke during the placement on the skid/trailer is
bounded by the Cask drop accident analysis discussed in the ISFSI SAR Section
8.2.4. The non-redundant yoke meets the same NRC regulatory and design
requirements as the redundant yoke as described above, except for the additional
criteria describing redundancy (reference UFSAR Section 9.1.4.2.2.10).
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During the ISFSI scoping review, it was determined that the redundant and non-
redundant yokes would not be in scope because they are lifting rigs. After
additional review, HBRSEP, Unit No. 2, has decided to include the redundant and
non-redundant yokes within the scope of license renewal. The yokes are
classified as safety-related and meet the requirements of Criterion 1 (i.e.,
important-to-safety) of the NRC guidance documents. License Renewal
Application Table 2.3-1 will be revised to include the redundant and non-
redundant yokes in scope based on meeting Criterion 1. The yokes will be stored
in an "indoor, not air-conditioned" environment when not in use during the
extended period of operation. However, these yokes are considered material
handling/lifting tools, and are dissembled, inspected, and reassembled annually,
or, as a minimum, prior to the next use of the Cask using preventive maintenance
procedures. The carbon steel components are coated when between fuel
shipping campaigns and this practice will continue during the license renewal
period. The coating is stripped to perform the visual and non-destructive
examinations. The non-destructive examinations include use of liquid penetrant
or magnetic particle methodology. As such, the redundant and non-redundant
yokes will be listed in License Renewal Application Table 3.5-1 as follows:

Subcomponent Intended Material Environmentfl Aging Aging
Function Group Effects Management

Requiring Activity
Manage-
ment

Redundant Ss Carbon Indoor, Not Air- None(8) None
Yoke Steel 8) Conditioned

Stainless
Steel

Non-redundant SS Carbon Indoor, Not Air- N F None
Yoke Steel(8) Conditioned

(8)Carbon steel material handling/lifting components are coated during storage,
and inspected and restored before use, if required.

NRC Request 2

Justify why "left in place steel forms for the air inlets and outlets" should not be
considered within the scope of license renewal and subject to aging management
review.



United States Nuclear Regulatory Commission
Attachment II to Serial: RNP-RA/04-0135
Page 4 of 9

Section 3.2.1 states that "left in place steel forms for the air inlets and outlets" do
not support or impact the intended function of the HSM during the renewed
license period. Routine inspection is conducted to ensure the vents are not
obstructed. Clarify the configuration and location (the environment the
component is subject to) of the steel forms and indicate why it is not possible for
an aging effect to result in their failure, causing partial or complete blockage of an
HSM vent.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The purpose of the steel forms was to provide openings during concrete
placement during construction rather than expend the cost for removing wood
forms after concrete placement. There is no structural support or shielding
function provided by the steel forms. The location and configuration is shown on
ISFSI SAR Figures 1.2-1 and 1.3-2. There are two air inlet openings and two air
outlet openings on each module. Each of the 1/4" thick by 1'-0" by 1'-0" by 3'-6"
deep air inlet opening forms in the front exterior wall are made from carbon steel
and the exposed surfaces are coated. They are embedded in the concrete and
the non-embedded surface is exposed to an "indoor, not air-conditioned"
environment. Each of the air outlet opening forms in the roof slab is 1/4" thick by
0'-4" by 2'10" by 3'-0" deep and is made from carbon steel. The exposed
surfaces are coated. The environment is the same as the air inlet opening forms.
Since the form is coated on the exterior surface and embedded on the other face,
no corrosion is expected. However, if any corrosion does occur, the form is
embedded in the concrete and would not fall; therefore, no blockage would occur.
In addition, visual inspections using fiber optic technology, performed in 1993 and
1998, did not detect any degradation of exposed steel surfaces inside the HSM.

NRC Request 3

Discuss the potential for loss of neutron shield effectiveness due to loss of
hydrogen from the polymer caused by radiolysis. Discuss if/how a periodic
radiation survey could be used to determine if the problem exists and, if so, how it
could be monitored.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.
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Response

There is a limited amount of technical information available regarding the loss of
neutron shield effectiveness due to loss of hydrogen from the polymer caused by
radiolysis. Periodic radiation surveys are used to determine if the problem exists,
as described below.

Periodic radiation surveys were established initially after loading the ISFSI, and
are continuing to be utilized to determine radiation levels outside the HSMs. This
is described in the ISFSI Aging Management Program (License Renewal
Application Section A2.1). One of the specific locations for the radiation survey
for neutron and gamma radiation is the centerline of each front access cover
plate. The radiation levels are compared to established limits. Increased neutron
radiation dose rates could indicate a reduction in the ability of the boron-
polyethylene material to provide adequate radiation shielding. If the established
radiation levels are ever exceeded, corrective actions are required to be taken.
The radiation levels have not been exceeded to date, and there has not been an
increasing trend in the radiation levels.

As a correction to Appendix B, Time Limited Aging Analysis, the allowable
neutron dose to the 5% boron-polyethylene material should be 1.OE1 8 n/cm2,
rather than 2.5E13 n/cm2 as stated in Section B2.2.4.

NRC Request 4

Provide additional detail for fatigue analysis of Dry Shielded Canister shell
cracking in Section B2.2, "Evaluations and Disposition," of the Identified Time
Limited Aging Analyses (TLAAs). Include sources of fatigue considered, a
summary of previous analysis (number of cycles and conditions), and results from
the new analysis, including the comparison of the original and updated cumulative
usage factors.

Section B2.2.1 included a comparison of the previous and updated cumulative
usage factors; however, other information for evaluation of this ITLAA was not
provided.

This information is needed to determine compliance with 10 CFR 72.11.

Response

The original fatigue evaluation of the DSC, documented in References [1] and [2],
estimated a fatigue usage factor of 0.21 during a 50-year operational life of the
ISFSI. That evaluation is based on a number of conservative assumptions and
approaches, which, although not necessarily representative of the actual
conditions encountered during the design life of the system, produced an upper
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bound estimation of the alternating stress intensities and the resulting fatigue
usage factor.

The fatigue evaluation considered both the daily and seasonal fluctuation of the
ambient temperature. Three types of cyclic loads were considered in the fatigue
evaluation: temperature, pressure, and seismic loads. The evaluation used
maximum alternating stress intensities, and conservatively estimated the number
of cycles associated with each load to determine the fatigue usage factor. A
summary of the fatigue evaluation documented in Reference [1] is provided
below:

Temperature Loads Evaluation (from Reference [1], Section 8.2.10)

A major temperature cycle was assumed to occur once a year. Therefore, the
number of cycles is 50. For temperature loads, the results of the enveloping
thermal stresses due to differential thermal expansion of the spacer disc and the
DSC shell are used. The thermal expansion of the shell is based on a AT of
175.7 OF. The thermal stress intensity is 20.9 ksi. Thus, the effect of seasonal
ambient fluctuations is obtained by assuming that the maximum calculated
thermal stress of 20.9 ksi alternates from zero ksi to 20.9 ksi. This number of
cycles corresponds to the 50-year design life of the system.

For daily temperature fluctuation, a mean stress of 20.9 ksi with an alternating
stress of 5.35 ksi is assumed. The alternating stress was determined by taking
the ratio of the maximum daily temperature fluctuation of 45 OF to the AT of
175.7 OF times the mean stress of 20.9 ksi. The number of cycles associated with
daily fluctuation is 18,250 for 50 years (365x50 = 18,250).

Pressure Loads Evaluations (from Reference [1], Section 8.2.10)

The internal pressure fluctuation caused by seasonal temperature change is
evaluated as 19.4 psig at -40 OF and 39.7 psig for the flow blockage accident.
The accident pressure is based on the conservative assumption that 100% of
cladding are ruptured and 25% of the fission gas products are released; this is the
accident internal pressurization case. The alternating stress intensity at the
highest stressed regions are evaluated based on this conservative assumption
using 50 cycles to reflect the 50-year life of the system. The stress intensity in the
DSC shell was calculated as 7.12 ksi and 14.55 ksi at the internal pressures of
19.4 psig and 39.7 psig, respectively.

The daily pressure fluctuation is assumed to vary from zero to 25 psig daily for 50
years. Thus, the number of cycles is 365x50 = 18,250 cycles. The stress
intensity in the DSC shell associated with the 25 psig internal pressure is 9.16 ksi.
This assumption conservatively envelops any actual daily pressure fluctuation.
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Seismic Loads Evaluation (from Reference [1], Section 8.2.10)

One design basis seismic event (0.25g horizontal and 0.17g vertical
accelerations) is assumed to occur during the design life of the system. Since an
equivalent static approach is used for evaluation of the seismic analysis of the
canister, the number of cycles could not be obtained directly; therefore, an
estimate of the number of damaging cycles contained in the seismic event was
made. For the purposes of the fatigue analysis, the number of full reversible
stress cycles was conservatively assumed as 100 (normally 10 cycles are
assumed in typical fatigue evaluations for the Safe Shutdown Earthquake). The
stress intensity in the shell is conservatively estimated as 13.51 ksi. Thus, the
stress intensity range for fatigue analysis purposes is 2x1 3.51 = 27.02 ksi.

Original Usage Factor Computation (from Reference [1], Section 8.2.10)

A combination of the alternating stress intensity histograms and the cyclic loads
described above is formulated based on the histograms from the temperature,
pressure, and seismic loads. These and the combined histogram are shown in
Figure 1. The corresponding fatigue usage factor is determined by using the
curve shown in Figure 2. A fatigue stress intensification factor of four is applied in
the determination of the usage factor to account for stress concentrations and
geometric discontinuities. The maximum fatigue usage factor obtained is 0.21,
which is less than the maximum allowable fatigue usage factor of 1.0.

Updated Usage Factor Computation for Additional 10 Year Operational Life

The original 50-year operational life fatigue usage factor of 0.21 is updated for an
additional 10 years of operation by adding a usage obtained from scaling the
calculated fatigue usage factor by a ratio of 10/50. The resulting updated fatigue
usage factor is 0.25 (0.21 +[0.21 x10/50] = 0.25). The same 0.25 fatigue usage
factor is obtained by recalculating the fatigue usage factor with the revised cycles
associated with a 60-year total operational life.

References:

1. Topical Report on the NUTECH Horizontal Modular Storage System for
Irradiated Fuel, Revision 2A. TN Document ADVO01.0100. NRC
Docket No. M-39.

2. Safety Evaluation Report of H. B. Robinson Steam Electric Plant, Unit
No. 2, Independent Spent Fuel Storage Installation, Docket No. 72-3,
Carolina Power & Light Company, June 1986.
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DSC Fatigue Evaluation Parameters (from Reference [1], Section 8.2.10)
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Fatigue Curve (from Reference [1], Section 8.2.10)
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DEC 16 2004
United States Nucle-ar Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
INDEPENDENT SPENT FUEL STORAGE INSTALLATION
DOCKET NO. 72-3/LICENSE NO. SNM-2502

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE INSTALLATION
LICENSE RENEWAL APPLICATION (TAC Nos. L23716 and L23715)

Ladies and Gentlemen:

By letter dated February 27, 2004, Carolina Power & Light (CP&L) Company, currently
doing business as Progress Energy Carolinas, Inc. (PEC), submitted an application for
the renewal of the Operating License for the H. B. Robinson Steam Electric Plant
(HBRSEP), Unit No. 2, Independent Spent Fuel Storage Installation (ISFSI).

By letter dated October 7, 2004, the NRC provided a request for additional information
to PEC regarding the license renewal application. The response to the request for
additional information is contained in Attachment II to this letter.

If you have any questions concerning this matter, please contact Mr. C. T. Baucom at
(843) 857-1253.

Sincerely,

ucas
Manager - Support Services - Nuclear

Attachments:
I. Affirmation
II. Response to Request for Additional Information Regarding Independent

Spent Fuel Storage Installation License Renewal Application

c: Dr. W. D. Travers, NRC, Region II
Mr. C. P. Patel, NRC, NRR
NRC Resident Inspector
ML-r.C.K.7-R egnNR: nNISS

Progress Energy Carolinas. Inc.
;Zobi'Sn Nuclear Plant

35.81 West Entrar'ce Road
atiftsville SC 29550
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AFFIRMATION

The information contained in letter RNP-RA/04-0135 is true and correct to the best of
my information, knowledge and belief; and the sources of my information are officers,
employees, contractors, and agents of Progress Energy Carolinas, Inc., also known as
Carolina Power & Light Company. I declare under penalty of perjury that the foregoing
is true and correct.

Executed On: iz/I[ /oq
W. G. Noll

Director - Site Operations



United States Nuclear Regulatory Commission
Attachment II to Serial: RNP-RA/04-0135
Page 1 of 9

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE
INSTALLATION LICENSE RENEWAL APPLICATION

NRC Request 1

Clarify what Transfer Components cited in Table 2.3.1, "Scoping Results," are
considered not within the scope of license renewal and justify more explicitly why
they do not satisfy Criterion 1 and 2 of Table 2.3.1.

The H. B. Robinson ISFSI license approves receipt, storage, possession, and
transfer of spent nuclear fuel. Components that perform a safety-related function
or support a safety-related function (Criterion 1 and 2) for receipt and transfer
should also be considered in the license renewal review. The IF-300 Transfer
Cask is considered within the scope of license renewal. Several other
components are also necessary for the receipt and transfer of spent nuclear fuel
in support of ISFSI operations and may perform a passive intended function and
whose failure could prevent an important-to-safety function from being fulfilled.
For example, H. B. Robinson Steam Electric Plant (HBRSEP) ISFSI Safety
Analysis Report (SAR) Section 8.1.2.1, "Transport," describes the Cask lifting
yoke. The lifting yoke is used for the movement of a loaded Cask and performs a
passive function whose failure could prevent an important-to-safety function from
being fulfilled. Additionally, the transporter holddown devices may also be
considered as performing a passive function, whose failure could prevent an
important-to-safety function from being fulfilled.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The Transfer Components cited in Table 2.3.1, "Scoping Results," are those listed
in ISFSI SAR Section 1.2.1 and described in ISFSI SAR Section 1.3.1, and
include the following:

. Trailer
* Tow Vehicle
* Hydraulic Ram
* Cask Skid (including holddown devices)

The Transfer Components are classified as nonsafety-related in ISFSI SAR Table
3.3-1. ISFSI SAR Section 8.2.4, "Drop Accidents," indicates the skid assembly
and the cask/skid/trailer tie-down systems are designed to withstand the inertia
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forces associated with the transportation shock loads, and as such there is no
possibility of a Cask drop during the transport operation to/from the Horizontal
Storage Module (HSM) site. If such an unlikely event occurs or the
cask/skid/trailer tips over as a unit, the height of this drop condition is enveloped
by the 8 foot drop height criteria in the Drop Accident.

The Hydraulic Ram is a telescopic hydraulic cylinder that extends from the back of
the HSM through its length. The function of the Hydraulic Ram is to install and
retract the Dry Shielded Canister (DSC) from the HSM as described within ISFSI
SAR Section 5.2.1.1. It is a tool and does not provide a support function to any of
the ISFSI components. Based on the above, HBRSEP, Unit No. 2, eliminated the
equipment associated with Cask loading and unloading from scope because they
perform ISFSI support functions generally not within the scope of license renewal
and they do not meet scoping Criterion 2 (could prevent an important-to-safety
function from being fulfilled).

The Spent Fuel Cask Lifting Yokes are material handling/lifting tools used in
transporting and handling the Cask while in the plant and unloading the Cask
from the skid/trailer. There are two lifting yokes, a redundant and a non-
redundant yoke. The redundant yoke is used for lifting the Cask to/from the Spent
Fuel Pool (SFP) and to/from the decontamination area. The redundant yoke
conforms to the applicable regulations of the NRC (10 CFR 71) and DOT (49 CFR
170-178) (UFSAR Section 9.1.4.2.2.9). The redundant yoke was designed for
protection against single failure in that both the primary and secondary parts of
the yoke alone will support 300 percent of the fully loaded Cask weight without
exceeding the yield strength of the material. The secondary yoke is connected to
the sister hook of the crane and the primary hook is attached to the lifting eye of
the crane. The primary and secondary parts of the redundant yoke were proof-
load tested to assure compliance with the single failure criterion, and non-
destructively tested and examined to assure no permanent deformations and/or
damage occurred. This design and testing eliminated the redundant yoke as a
factor contributing to a Cask drop accident (reference UFSAR Section
9.1.4.2.2.9).
The non-redundant yoke is used to lift the Cask to/from a concrete pad (adjacent
to the skid/trailer) to the skid/trailer. During these lifts, the lower half of the
redundant yoke is removed to allow the Cask to fit into the Cask cradle. At no
time during the lifting and tilting of the Cask onto the skid/trailer with the non-
redundant yoke is the bottom of the Cask more than 8 feet off the ground. A
failure of the non-redundant yoke during the placement on the skid/trailer is
bounded by the Cask drop accident analysis discussed in the ISFSI SAR Section
8.2.4. The non-redundant yoke meets the same NRC regulatory and design
requirements as the redundant yoke as described above, except for the additional
criteria describing redundancy (reference UFSAR Section 9.1.4.2.2.1 0).
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During the ISFSI scoping review, it was determined that the redundant and non-
redundant yokes would not be in scope because they are lifting rigs. After
additional review, HBRSEP, Unit No. 2, has decided to include the redundant and
non-redundant yokes within the scope of license renewal. The yokes are
classified as safety-related and meet the requirements of Criterion 1 (i.e.,
important-to-safety) of the NRC guidance documents. License Renewal
Application Table 2.3-1 will be revised to include the redundant and non-
redundant yokes in scope based on meeting Criterion 1. The yokes will be stored
in an "indoor, not air-conditioned" environment when not in use during the
extended period of operation. However, these yokes are considered material
handling/lifting tools, and are dissembled, inspected, and reassembled annually,
or, as a minimum, prior to the next use of the Cask using preventive maintenance
procedures. The carbon steel components are coated when between fuel
shipping campaigns and this practice will continue during the license renewal
period. The coating is stripped to perform the visual and non-destructive
examinations. The non-destructive examinations include use of liquid penetrant
or magnetic particle methodology. As such, the redundant and non-redundant
yokes will be listed in License Renewal Application Table 3.5-1 as follows:

Subcomponent Intended Material Environmentil) Aging Aging
Function Group Effects Management

Requiring Activity
Manage-
ment

Redundant Ss Carbon Indoor, Not Air- None(8) None
Yoke Steel(8 ) Conditioned

Stainless
Steel

Non-redundant SS Carbon Indoor, Not Air- None(8) None
Yoke Steel(8) Conditioned

t'Carbon steel material handling/lifting components are coated during storage,
and inspected and restored before use, if required.

NRC Request 2

Justify why "left in place steel forms for the air inlets and outlets" should not be
considered within the scope of license renewal and subject to aging management
review.
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Section 3.2.1 states that "left in place steel forms for the air inlets and outlets" do
not support or impact the intended function of the HSM during the renewed
license period. Routine inspection is conducted to ensure the vents are not
obstructed. Clarify the configuration and location (the environment the
component is subject to) of the steel forms and indicate why it is not possible for
an aging effect to result in their failure, causing partial or complete blockage of an
HSM vent.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The purpose of the steel forms was to provide openings during concrete
placement during construction rather than expend the cost for removing wood
forms after concrete placement. There is no structural support or shielding
function provided by the steel forms. The location and configuration is shown on
ISFSI SAR Figures 1.2-1 and 1.3-2. There are two air inlet openings and two air
outlet openings on each module. Each of the /4" thick by 1'-0" by 1'-0" by 3'-6"
deep air inlet opening forms in the front exterior wall are made from carbon steel
and the exposed surfaces are coated. They are embedded in the concrete and
the non-embedded surface is exposed to an "indoor, not air-conditioned"
environment. Each of the air outlet opening forms in the roof slab is 1%" thick by
0'-4" by 2'10" by 3'-0" deep and is made from carbon steel. The exposed
surfaces are coated. The environment is the same as the air inlet opening forms.
Since the form is coated on the exterior surface and embedded on the other face,
no corrosion is expected. However, if any corrosion does occur, the form is
embedded in the concrete and would not fall; therefore, no blockage would occur.
In addition, visual inspections using fiber optic technology, performed in 1993 and
1998, did not detect any degradation of exposed steel surfaces inside the HSM.

NRC Request 3

Discuss the potential for loss of neutron shield effectiveness due to loss of
hydrogen from the polymer caused by radiolysis. Discuss if/how a periodic
radiation survey could be used to determine if the problem exists and, if so, how it
could be monitored.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.
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Response

There is a limited amount of technical information available regarding the loss of
neutron shield effectiveness due to loss of hydrogen from the polymer caused by
radiolysis. Periodic radiation surveys are used to determine if the problem exists,
as described below.

Periodic radiation surveys were established initially after loading the ISFSI, and
are continuing to be utilized to determine radiation levels outside the HSMs. This
is described in the ISFSI Aging Management Program (License Renewal
Application Section A2.1). One of the specific locations for the radiation survey
for neutron and gamma radiation is the centerline of each front access cover
plate. The radiation levels are compared to established limits. Increased neutron
radiation dose rates could indicate a reduction in the ability of the boron-
polyethylene material to provide adequate radiation shielding. If the established
radiation levels are ever exceeded, corrective actions are required to be taken.
The radiation levels have not been exceeded to date, and there has not been an
increasing trend in the radiation levels.

As a correction to Appendix B, Time Limited Aging Analysis, the allowable
neutron dose to the 5% boron-polyethylene material should be 1.OE1 8 n/cm2,
rather than 2.5E13 n/cm2 as stated in Section B2.2.4.

NRC Request 4

Provide additional detail for fatigue analysis of Dry Shielded Canister shell
cracking in Section B2.2, "Evaluations and Disposition," of the Identified Time
Limited Aging Analyses (TLAAs). Include sources of fatigue considered, a
summary of previous analysis (number of cycles and conditions), and results from
the new analysis, including the comparison of the original and updated cumulative
usage factors.

Section B2.2.1 included a comparison of the previous and updated cumulative
usage factors; however, other information for evaluation of this ITLAA was not
provided.

This information is needed to determine compliance with 10 CFR 72.11.

Response

The original fatigue evaluation of the DSC, documented in References [1] and [2],
estimated a fatigue usage factor of 0.21 during a 50-year operational life of the
ISFSI. That evaluation is based on a number of conservative assumptions and
approaches, which, although not necessarily representative of the actual
conditions encountered during the design life of the system, produced an upper
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bound estimation of the alternating stress intensities and the resulting fatigue
usage factor.

The fatigue evaluation considered both the daily and seasonal fluctuation of the
ambient temperature. Three types of cyclic loads were considered in the fatigue
evaluation: temperature, pressure, and seismic loads. The evaluation used
maximum alternating stress intensities, and conservatively estimated the number
of cycles associated with each load to determine the fatigue usage factor. A
summary of the fatigue evaluation documented in Reference [1] is provided
below:

Temperature Loads Evaluation (from Reference [1], Section 8.2.10)

A major temperature cycle was assumed to occur once a year. Therefore, the
number of cycles is 50. For temperature loads, the results of the enveloping
thermal stresses due to differential thermal expansion of the spacer disc and the
DSC shell are used. The thermal expansion of the shell is based on a AT of
175.7 OF. The thermal stress intensity is 20.9 ksi. Thus, the effect of seasonal
ambient fluctuations is obtained by assuming that the maximum calculated
thermal stress of 20.9 ksi alternates from zero ksi to 20.9 ksi. This number of
cycles corresponds to the 50-year design life of the system.

For daily temperature fluctuation, a mean stress of 20.9 ksi with an alternating
stress of 5.35 ksi is assumed. The alternating stress was determined by taking
the ratio of the maximum daily temperature fluctuation of 45 OF to the AT of
175.7 OF times the mean stress of 20.9 ksi. The number of cycles associated with
daily fluctuation is 18,250 for 50 years (365x50 = 18,250).

Pressure Loads Evaluations (from Reference [1], Section 8.2.10)

The internal pressure fluctuation caused by seasonal temperature change is
evaluated as 19.4 psig at -40 OF and 39.7 psig for the flow blockage accident.
The accident pressure is based on the conservative assumption that 100% of
cladding are ruptured and 25% of the fission gas products are released; this is the
accident internal pressurization case. The alternating stress intensity at the
highest stressed regions are evaluated based on this conservative assumption
using 50 cycles to reflect the 50-year life of the system. The stress intensity in the
DSC shell was calculated as 7.12 ksi and 14.55 ksi at the internal pressures of
19.4 psig and 39.7 psig, respectively.

The daily pressure fluctuation is assumed to vary from zero to 25 psig daily for 50
years. Thus, the number of cycles is 365x50 = 18,250 cycles. The stress
intensity in the DSC shell associated with the 25 psig internal pressure is 9.16 ksi.
This assumption conservatively envelops any actual daily pressure fluctuation.
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Seismic Loads Evaluation (from Reference [1], Section 8.2.10)

One design basis seismic event (0.25g horizontal and 0.17g vertical
accelerations) is assumed to occur during the design life of the system. Since an
equivalent static approach is used for evaluation of the seismic analysis of the
canister, the number of cycles could not be obtained directly; therefore, an
estimate of the number of damaging cycles contained in the seismic event was
made. For the purposes of the fatigue analysis, the number of full reversible
stress cycles was conservatively assumed as 100 (normally 10 cycles are
assumed in typical fatigue evaluations for the Safe Shutdown Earthquake). The
stress intensity in the shell is conservatively estimated as 13.51 ksi. Thus, the
stress intensity range for fatigue analysis purposes is 2x13.51 = 27.02 ksi.

Original Usage Factor Computation (from Reference [1], Section 8.2.10)

A combination of the alternating stress intensity histograms and the cyclic loads
described above is formulated based on the histograms from the temperature,
pressure, and seismic loads. These and the combined histogram are shown in
Figure 1. The corresponding fatigue usage factor is determined by using the
curve shown in Figure 2. A fatigue stress intensification factor of four is applied in
the determination of the usage factor to account for stress concentrations and
geometric discontinuities. The maximum fatigue usage factor obtained is 0.21,
which is less than the maximum allowable fatigue usage factor of 1.0.

Updated Usage Factor Computation for Additional 10 Year Operational Life

The original 50-year operational life fatigue usage factor of 0.21 is updated for an
additional 10 years of operation by adding a usage obtained from scaling the
calculated fatigue usage factor by a ratio of 10/50. The resulting updated fatigue
usage factor is 0.25 (0.21 +[0.21 x1 0/50] = 0.25). The same 0.25 fatigue usage
factor is obtained by recalculating the fatigue usage factor with the revised cycles
associated with a 60-year total operational life.

References:

1. Topical Report on the NUTECH Horizontal Modular Storage System for
Irradiated Fuel, Revision 2A. TN Document ADVO01.0100. NRC
Docket No. M-39.

2. Safety Evaluation Report of H. B. Robinson Steam Electric Plant, Unit
No. 2, Independent Spent Fuel Storage Installation, Docket No. 72-3,
Carolina Power & Light Company, June 1986.
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Serial: RNP-RA/04-0135

DEC 16 2004
United States Nucle-ar Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2
INDEPENDENT SPENT FUEL STORAGE INSTALLATION
DOCKET NO. 72-3/LICENSE NO. SNM-2502

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE INSTALLATION
LICENSE RENEWAL APPLICATION (TAC Nos. L23716 and L23715)

Ladies and Gentlemen:

By letter dated February 27, 2004, Carolina Power & Light (CP&L) Company, currently
doing business as Progress Energy Carolinas, Inc. (PEC), submitted an application for
the renewal of the Operating License for the H. B. Robinson Steam Electric Plant
(HBRSEP), Unit No. 2, Independent Spent Fuel Storage Installation (ISFSI).

By letter dated October 7, 2004, the NRC provided a request for additional information
to PEC regarding the license renewal application. The response to the request for
additional information is contained in Attachment II to this letter.

If you have any questions concerning this matter, please contact Mr. C. T. Baucom at
(843) 857-1253.

Sincerely,

ucas
Manager - Support Services - Nuclear

Attachments:
I. Affirmation
II. Response to Request for Additional Information Regarding Independent

Spent Fuel Storage Installation License Renewal Application

C: Dr. W. D. Travers, NRC, Region II
Mr.-G-PPateI,=NRC-NRR:
NRC Resident Inspector
Mr. C. M. Regan, NRC, NMSS

Progress Energy Carolinas. Inc.
Rohl 7snn N!,dlear Plan,

35B1 West Entrance Road
Hatitstile SC 29550
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AFFIRMATION

The information contained in letter RNP-RA/04-0135 is true and correct to the best of
my information, knowledge and belief; and the sources of my information are officers,
employees, contractors, and agents of Progress Energy Carolinas, Inc., also known as
Carolina Power & Light Company. I declare under penalty of perjury that the foregoing
is true and correct.

iz/i(. /oq4Executed On:
W. G. Noll

Director - Site Operations
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H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING INDEPENDENT SPENT FUEL STORAGE
INSTALLATION LICENSE RENEWAL APPLICATION

NRC Request 1

Clarify what Transfer Components cited in Table 2.3.1, "Scoping Results," are
considered not within the scope of license renewal and justify more explicitly why
they do not satisfy Criterion 1 and 2 of Table 2.3.1.

The H. B. Robinson ISFSI license approves receipt, storage, possession, and
transfer of spent nuclear fuel. Components that perform a safety-related function
or support a safety-related function (Criterion 1 and 2) for receipt and transfer
should also be considered in the license renewal review. The IF-300 Transfer
Cask is considered within the scope of license renewal. Several other
components are also necessary for the receipt and transfer of spent nuclear fuel
in support of ISFSI operations and may perform a passive intended function and
whose failure could prevent an important-to-safety function from being fulfilled.
For example, H. B. Robinson Steam Electric Plant (HBRSEP) ISFSI Safety
Analysis Report (SAR) Section 8.1.2.1, "Transport," describes the Cask lifting
yoke. The lifting yoke is used for the movement of a loaded Cask and performs a
passive function whose failure could prevent an important-to-safety function from
being fulfilled. Additionally, the transporter holddown devices may also be
considered as performing a passive function, whose failure could prevent an
important-to-safety function from being fulfilled.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The Transfer Components cited in Table 2.3.1, "Scoping Results," are those listed
in ISFSI SAR Section 1.2.1 and described in ISFSI SAR Section 1.3.1, and
include the following:

* Trailer
* Tow Vehicle
* Hydraulic Ram
* Cask Skid (including holddown devices)

The Transfer Components are classified as nonsafety-related in ISFSI SAR Table
3.3-1. ISFSI SAR Section 8.2.4, "Drop Accidents," indicates the skid assembly
and the cask/skid/trailer tie-down systems are designed to withstand the inertia
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forces associated with the transportation shock loads, and as such there is no
possibility of a Cask drop during the transport operation to/from the Horizontal
Storage Module (HSM) site. If such an unlikely event occurs or the
cask/skid/trailer tips over as a unit, the height of this drop condition is enveloped
by the 8 foot drop height criteria in the Drop Accident.

The Hydraulic Ram is a telescopic hydraulic cylinder that extends from the back of
the HSM through its length. The function of the Hydraulic Ram is to install and
retract the Dry Shielded Canister (DSC) from the HSM as described within ISFSI
SAR Section 5.2.1.1. It is a tool and does not provide a support function to any of
the ISFSI components. Based on the above, HBRSEP, Unit No. 2, eliminated the
equipment associated with Cask loading and unloading from scope because they
perform ISFSI support functions generally not within the scope of license renewal
and they do not meet scoping Criterion 2 (could prevent an important-to-safety
function from being fulfilled).

The Spent Fuel Cask Lifting Yokes are material handling/lifting tools used in
transporting and handling the Cask while in the plant and unloading the Cask
from the skid/trailer. There are two lifting yokes, a redundant and a non-
redundant yoke. The redundant yoke is used for lifting the Cask to/from the Spent
Fuel Pool (SFP) and to/from the decontamination area. The redundant yoke
conforms to the applicable regulations of the NRC (10 CFR 71) and DOT (49 CFR
170-178) (UFSAR Section 9.1.4.2.2.9). The redundant yoke was designed for
protection against single failure in that both the primary and secondary parts of
the yoke alone will support 300 percent of the fully loaded Cask weight without
exceeding the yield strength of the material. The secondary yoke is connected to
the sister hook of the crane and the primary hook is attached to the lifting eye of
the crane. The primary and secondary parts of the redundant yoke were proof-
load tested to assure compliance with the single failure criterion, and non-
destructively tested and examined to assure no permanent deformations and/or
damage occurred. This design and testing eliminated the redundant yoke as a
factor contributing to a Cask drop accident (reference UFSAR Section
9.1.4.2.2.9).

The non-redundant yoke is used to lift the Cask to/from a concrete pad (adjacent
to the skid/trailer) to the skid/trailer. During these lifts, the lower half of the
redundant yoke is removed to allow the Cask to fit into the Cask cradle. At no
time during the lifting and tilting of the Cask onto the skid/trailer with the non-
redundant yoke is the bottom of the Cask more than 8 feet off the ground. A
failure of the non-redundant yoke during the placement on the skid/trailer is
bounded by the Cask drop accident analysis discussed in the ISFSI SAR Section
8.2.4. The non-redundant yoke meets the same NRC regulatory and design
requirements as the redundant yoke as described above, except for the additional
criteria describing redundancy (reference UFSAR Section 9.1.4.2.2.10).
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During the ISFSI scoping review, it was determined that the redundant and non-
redundant yokes would not be in scope because they are lifting rigs. After
additional review, HBRSEP, Unit No. 2, has decided to include the redundant and
non-redundant yokes within the scope of license renewal. The yokes are
classified as safety-related and meet the requirements of Criterion 1 (i.e.,
important-to-safety) of the NRC guidance documents. License Renewal
Application Table 2.3-1 will be revised to include the redundant and non-
redundant yokes in scope based on meeting Criterion 1. The yokes will be stored
in an "indoor, not air-conditioned" environment when not in use during the
extended period of operation. However, these yokes are considered material
handling/lifting tools, and are dissembled, inspected, and reassembled annually,
or, as a minimum, prior to the next use of the Cask using preventive maintenance
procedures. The carbon steel components are coated when between fuel
shipping campaigns and this practice will continue during the license renewal
period. The coating is stripped to perform the visual and non-destructive
examinations. The non-destructive examinations include use of liquid penetrant
or magnetic particle methodology. As such, the redundant and non-redundant
yokes will be listed in License Renewal Application Table 3.5-1 as follows:

Subcomponent Intended Material Environment() Aging Aging
Function Group Effects Management

Requiring Activity
Manage-
ment

Redundant SS Carbon Indoor, Not Air- None(6) None
Yoke Steel(8) Conditioned

Stainless
Steel

Non-redundant SS Carbon Indoor, Not Air- Ne None
Yoke Steel( 8 ) Conditioned

(B)Carbon steel material handling/lifting components are coated during storage,
and inspected and restored before use, if required.

NRC Request 2

Justify why "left in place steel forms for the air inlets and outlets" should not be
considered within the scope of license renewal and subject to aging management
review.
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Section 3.2.1 states that "left in place steel forms for the air inlets and outlets" do
not support or impact the intended function of the HSM during the renewed
license period. Routine inspection is conducted to ensure the vents are not
obstructed. Clarify the configuration and location (the environment the
component is subject to) of the steel forms and indicate why it is not possible for
an aging effect to result in their failure, causing partial or complete blockage of an
HSM vent.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.

Response

The purpose of the steel forms was to provide openings during concrete
placement during construction rather than expend the cost for removing wood
forms after concrete placement. There is no structural support or shielding
function provided by the steel forms. The location and configuration is shown on
ISFSI SAR Figures 1.2-1 and 1.3-2. There are two air inlet openings and two air
outlet openings on each module. Each of the 1/4" thick by 1'-0" by 1'-0" by 3'-6"
deep air inlet opening forms in the front exterior wall are made from carbon steel
and the exposed surfaces are coated. They are embedded in the concrete and
the non-embedded surface is exposed to an "indoor, not air-conditioned"
environment. Each of the air outlet opening forms in the roof slab is 'A" thick by
0'-4" by 2'10" by 3'-0" deep and is made from carbon steel. The exposed
surfaces are coated. The environment is the same as the air inlet opening forms.
Since the form is coated on the exterior surface and embedded on the other face,
no corrosion is expected. However, if any corrosion does occur, the form is
embedded in the concrete and would not fall; therefore, no blockage would occur.
In addition, visual inspections using fiber optic technology, performed in 1993 and
1998, did not detect any degradation of exposed steel surfaces inside the HSM.

NRC Request 3

Discuss the potential for loss of neutron shield effectiveness due to loss of
hydrogen from the polymer caused by radiolysis. Discuss if/how a periodic
radiation survey could be used to determine if the problem exists and, if so, how it
could be monitored.

This information is required for completeness of the application under the
provisions of 10 CFR 72.24.



United States Nuclear Regulatory Commission
Attachment II to Serial: RNP-RA/04-0135
Page 5 of 9

Response

There is a limited amount of technical information available regarding the loss of
neutron shield effectiveness due to loss of hydrogen from the polymer caused by
radiolysis. Periodic radiation surveys are used to determine if the problem exists,
as described below.

Periodic radiation surveys were established initially after loading the ISFSI, and
are continuing to be utilized to determine radiation levels outside the HSMs. This
is described in the ISFSI Aging Management Program (License Renewal
Application Section A2.1). One of the specific locations for the radiation survey
for neutron and gamma radiation is the centerline of each front access cover
plate. The radiation levels are compared to established limits. Increased neutron
radiation dose rates could indicate a reduction in the ability of the boron-
polyethylene material to provide adequate radiation shielding. If the established
radiation levels are ever exceeded, corrective actions are required to be taken.
The radiation levels have not been exceeded to date, and there has not been an
increasing trend in the radiation levels.

As a correction to Appendix B, Time Limited Aging Analysis, the allowable
neutron dose to the 5% boron-polyethylene material should be 1.OE1 8 n/cm2,
rather than 2.5E13 n/cm2 as stated in Section B2.2.4.

NRC Request 4

Provide additional detail for fatigue analysis of Dry Shielded Canister shell
cracking in Section B2.2, "Evaluations and Disposition," of the Identified Time
Limited Aging Analyses (TLAAs). Include sources of fatigue considered, a
summary of previous analysis (number of cycles and conditions), and results from
the new analysis, including the comparison of the original and updated cumulative
usage factors.

Section B2.2.1 included a comparison of the previous and updated cumulative
usage factors; however, other information for evaluation of this ITLAA was not
provided.

This information is needed to determine compliance with 10 CFR 72.11.

Response

The original fatigue evaluation of the DSC, documented in References [1] and [2],
estimated a fatigue usage factor of 0.21 during a 50-year operational life of the
ISFSI. That evaluation is based on a number of conservative assumptions and
approaches, which, although not necessarily representative of the actual
conditions encountered during the design life of the system, produced an upper
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bound estimation of the alternating stress intensities and the resulting fatigue
usage factor.

The fatigue evaluation considered both the daily and seasonal fluctuation of the
ambient temperature. Three types of cyclic loads were considered in the fatigue
evaluation: temperature, pressure, and seismic loads. The evaluation used
maximum alternating stress intensities, and conservatively estimated the number
of cycles associated with each load to determine the fatigue usage factor. A
summary of the fatigue evaluation documented in Reference [1] is provided
below:

Temperature Loads Evaluation (from Reference [1], Section 8.2.10)

A major temperature cycle was assumed to occur once a year. Therefore, the
number of cycles is 50. For temperature loads, the results of the enveloping
thermal stresses due to differential thermal expansion of the spacer disc and the
DSC shell are used. The thermal expansion of the shell is based on a AT of
175.7 OF. The thermal stress intensity is 20.9 ksi. Thus, the effect of seasonal
ambient fluctuations is obtained by assuming that the maximum calculated
thermal stress of 20.9 ksi alternates from zero ksi to 20.9 ksi. This number of
cycles corresponds to the 50-year design life of the system.

For daily temperature fluctuation, a mean stress of 20.9 ksi with an alternating
stress of 5.35 ksi is assumed. The alternating stress was determined by taking
the ratio of the maximum daily temperature fluctuation of 45 OF to the AT of
175.7 OF times the mean stress of 20.9 ksi. The number of cycles associated with
daily fluctuation is 18,250 for 50 years (365x50 = 18,250).

Pressure Loads Evaluations (from Reference [1], Section 8.2.10)

The internal pressure fluctuation caused by seasonal temperature change is
evaluated as 19.4 psig at -40 OF and 39.7 psig for the flow blockage accident.
The accident pressure is based on the conservative assumption that 100% of
cladding are ruptured and 25% of the fission gas products are released; this is the
accident internal pressurization case. The alternating stress intensity at the
highest stressed regions are evaluated based on this conservative assumption
using 50 cycles to reflect the 50-year life of the system. The stress intensity in the
DSC shell was calculated as 7.12 ksi and 14.55 ksi at the internal pressures of
19.4 psig and 39.7 psig, respectively.

The daily pressure fluctuation is assumed to vary from zero to 25 psig daily for 50
years. Thus, the number of cycles is 365x50 = 18,250 cycles. The stress
intensity in the DSC shell associated with the 25 psig internal pressure is 9.16 ksi.
This assumption conservatively envelops any actual daily pressure fluctuation.
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Seismic Loads Evaluation (from Reference [1], Section 8.2.10)

One design basis seismic event (0.25g horizontal and 0.1 7g vertical
accelerations) is assumed to occur during the design life of the system. Since an
equivalent static approach is used for evaluation of the seismic analysis of the
canister, the number of cycles could not be obtained directly; therefore, an
estimate of the number of damaging cycles contained in the seismic event was
made. For the purposes of the fatigue analysis, the number of full reversible
stress cycles was conservatively assumed as 100 (normally 10 cycles are
assumed in typical fatigue evaluations for the Safe Shutdown Earthquake). The
stress intensity in the shell is conservatively estimated as 13.51 ksi. Thus, the
stress intensity range for fatigue analysis purposes is 2x1 3.51 = 27.02 ksi.

Original Usage Factor Computation (from Reference [1], Section 8.2.10)

A combination of the alternating stress intensity histograms and the cyclic loads
described above is formulated based on the histograms from the temperature,
pressure, and seismic loads. These and the combined histogram are shown in
Figure 1. The corresponding fatigue usage factor is determined by using the
curve shown in Figure 2. A fatigue stress intensification factor of four is applied in
the determination of the usage factor to account for stress concentrations and
geometric discontinuities. The maximum fatigue usage factor obtained is 0.21,
which is less than the maximum allowable fatigue usage factor of 1.0.

Updated Usage Factor Computation for Additional 10 Year Operational Life

The original 50-year operational life fatigue usage factor of 0.21 is updated for an
additional 10 years of operation by adding a usage obtained from scaling the
calculated fatigue usage factor by a ratio of 10/50. The resulting updated fatigue
usage factor is 0.25 (0.21+[0.21x10/50] = 0.25). The same 0.25 fatigue usage
factor is obtained by recalculating the fatigue usage factor with the revised cycles
associated with a 60-year total operational life.

References:

1. Topical Report on the NUTECH Horizontal Modular Storage System for
Irradiated Fuel, Revision 2A. TN Document ADV0O1.0100. NRC
Docket No. M-39.

2. Safety Evaluation Report of H. B. Robinson Steam Electric Plant, Unit
No. 2, Independent Spent Fuel Storage Installation, Docket No. 72-3,
Carolina Power & Light Company, June 1986.
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Figure 1
DSC Fatigue Evaluation Parameters (from Reference [1], Section 8.2.10)



United States Nuclear Regulatory Commission
Attachment II to Serial: RNP-RA/04-0135
Page 9 of 9

In0

-4- 1 1 I

I

A II I I

II I V I

II Y I I

10

ar

k

I2
0

IC4

014

VI

0

~0

t~

C.0 C.0 0o

ta '*S 1° Th1A

Figure 2
Fatigue Curve (from Reference [1], Section 8.2.10)


