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

Hope Creek Generating Station
Facility Operating License No. NPF-57
NRC Docket No. 50-354

Subject: Response to NRC Request for Additional Information, dated June 3, 2010,
Related to Sections 3.2.2, 3.3.2 and B.2.2.2 of the Hope Creek Generating
Station License Renewal Application

Reference: Letter from Ms. Bennett Brady (USNRC) to Mr. Thomas Joyce (PSEG Nuclear,
LLC) "REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF
THE HOPE CREEK GENERATING STATION LICENSE RENEWAL
APPLICATION (TAC NO. ME1832)", dated June 3, 2010

In the referenced letter, the NRC requested additional information related to Sections 3.2.2,
3.3.2 and B.2.2.2 of the Hope Creek Generating Station License Renewal Application (LRA).
Enclosed is the response to this request for additional information.

There are no new or revised regulatory commitments contained in this letter.

If you have any questions, please contact Mr. Ali Fakhar, PSEG Manager - License Renewal, at
856-339-1646.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on "/___/__

Sin

Robert C. Braun
Senior Vice President Operations
PSEG Nuclear LLC

Enclosure: Response to Request for Additional Information

cc: S. Collins, Regional Administrator- USNRC Region I
B. Brady, Project Manager, License Renewal - USNRC
R. Ennis, Project Manager - USNRC
NRC Senior Resident Inspector - Hope Creek
P. Mulligan, Manager IV, NJBNE
L. Marabella, Corporate Commitment Tracking Coordinator
T. Devik, Hope CreekCommitment Tracking Coordinator
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Enclosure

Response to Request for Additional Information related to Sections 3.2.2, 3.3.2
and B.2.2.2 of the Hope Creek Generating Station License Renewal Application

RAI 3.3.2.2.13-01
RAI B.2.2.2-01
RAI B.2.2.2-02
RAI B.2.2.2-03
RAI B.3.2.2-01
RAI B.3.2.2-02
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RAI 3.3.2.2.13-01

Back~qround:

HCGS LRA Table 3.3.1, Item 3.3.1-34
HCGS LRA Subsection 3.3.2.2.13
10 CFR 54.21(a)(1)(ii)

HCGS LRA Table 3.3.1 states that item 3.3.1-34 is not applicable. HCGS LRA Subsection
3.3.2.2.13 states that item number 3.3.1-34 is not applicable for Hope Creek because elastomer
components that experience wear are periodically replaced and therefore are not subject to
aging management review.

10 CFR 54.21 (a)(ii) states that, "Structures and components subject to an aging management
review shall encompass those structures and components -- ... that are not subject to
replacement based on a qualified life or specified time period."

Issue:

Although the HCGS LRA states that elastomer components that experience wear are
periodically replaced, it is not clear to the staff whether the replacement frequency is based on a
qualified life or on a specified time period.

Request:

a) Identify what systems contain in-scope elastomer components that experience wear and are
subject to periodic replacement.

b) Clarify whether the replacement frequency for elastomer components that experience wear is
based on a qualified life or on a specified time period.

c) Provide the technical basis for the components' qualified life or replacement time period, and
justify that the replacement frequency is adequate to provide reasonable assurance that failure
due to age-related wear does not occur between successive replacements.

PSEG Response:

a) Elastomer materials can be subject to wear as a result of repeated relative motion between
two surfaces, frequent manipulation or exposure to hard abrasive particles or other
operating conditions that could cause removal of surface layers. Reference notes on the
license renewal boundary drawings identify elastomer components that are periodically
replaced and therefore considered short-lived and not subject to aging management review
for license renewal. The in-scope elastomer components that experience wear and are
subject to periodic replacement at Hope Creek are the inflatable elastomer seals in the fuel
pool gates in the Reactor Building structure (LR-M-53-1, Sheets 1 and 2) and fire hoses in
the Fire Protection system (LR-M-22-0, Sheets 1, 2, 3, 4 and 6). The inflatable elastomer
gate seals are subject to relative motion between two surfaces during gate installation and
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removal activities, and are therefore potentially subject to wear or mechanical damage to the
elastomer surfaces. Fire hoses are subject to relative motion when installed on hose reels
or hose racks, or when deployed for use or testing.

The design configurations for other elastomer components in the scope of license renewal
at Hope Creek do not include conditions that would result in loss of material due to wear
requiring aging management, and operating experience has not indicated elastomer
component failures from loss of material due to wear under the design operating conditions.

b) The in-scope elastomer components that experience wear and are subject to periodic
replacement at Hope Creek include the inflatable elastomer seals used in the spent fuel pool
gates. There are two openings that allow underwater movement of fuel bundles in and out
of the spent fuel pool. These openings are referred to as canals, and can be closed and
sealed using steel gates with inflatable elastomer seals. The fuel transfer canal connects
the spent fuel pool and the reactor cavity, and allows for underwater movement of fuel
bundles between the spent fuel pool and the reactor vessel when the reactor head is
removed and the reactor cavity is filled with water during a refueling outage. A pair of steel
gates is used to close the fuel transfer canal, allowing the reactor cavity to be drained for
normal plant operation while maintaining normal water level in the spent fuel pool. A similar
canal connects the spent fuel pool with the fuel cask pool. Inflatable elastomer gate seals
are used to obtain a watertight seal when the gates are installed.

The spent fuel pool to reactor cavity gate seals were periodically replaced on a 54 month
frequency. The preventive maintenance activity was changed to an activity to test and
inspect the seals, based on previous operating experience, replacement costs and radiation
exposure. Under the revised preventive maintenance activity, the seal is replaced if the test
and inspection identifies seal damage or leaks. The inspection procedure includes
inspection for wear or other damage of the elastomer surface. A new preventive
maintenance activity is being established to replace the spent fuel pool to reactor cavity
inflatable elastomer gate seals on a specified maximum time period of 10 years, if not
replaced more frequently based on testing and inspection.

The cask storage pool is normally maintained full, so the spent fuel pool to cask storage
pool gates have not required a watertight seal and the associated gate seals have not been
required to be inflated. These seals were periodically replaced on a 54 month frequency.
The preventive maintenance activity was changed to an activity to test and inspect the
seals, based on previous operating experience, replacement costs and radiation exposure.
Under the revised preventive maintenance activity, the seal is replaced if the test and
inspection identifies seal damage or leaks. There are currently no plans to drain the cask
storage pool, so there is currently no anticipated need for the associated gate seals and
periodic seal replacement is not warranted. If a need to drain the cask storage pool arises
in the future, elastomer gate seals installed for 10 years or longer will be replaced with new
seals prior to use.

The in-scope elastomer components that experience wear and are subject to periodic
replacement at Hope Creek also includes fire hoses in the Fire Protection system. Fire
hoses are periodically tested and inspected and replaced based on condition, in accordance
with National Fire Protection Association (NFPA) standards as described in Hope Creek
LRA Section 2.1.6.4.
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c) The maximum specified time period for replacement of the in-scope inflatable spent fuel
pool gate to reactor cavity gate seals is 10 years. This replacement frequency is based on
plant operating experience with previous seal inspection and replacement activities that
have not identified significant wear for these seals. In addition, the seals are visually
inspected for wear or other damage more frequently than the 10 year replacement
frequency. These preventive maintenance activities are sufficient to preclude failure due to
age-related wear between successive replacements.

Fire hoses in the Fire Protection system are periodically tested and inspected and replaced
based on condition, in accordance with National Fire Protection Association (NFPA)
standards as described in Hope Creek LRA Section 2.1.6.4. Inspection and test frequencies
are sufficient to preclude failure due to age-related wear between successive fire hose
replacements.

In addition to the above, it has been determined that license renewal boundary drawing LR-M-
53-1, Sheet 2 inadvertently identifies the reactor well to dryer separator pool gate seal as in
scope for license renewal, and references Note 5 indicating that it is periodically replaced. This
seal is only used during a refueling outage if it becomes necessary to drain the reactor cavity
without draining the dryer separator pool. This seal is not associated with the spent fuel storage
pool and does not perform an intended function and is not in scope for license renewal. In
addition, it is not normally necessary to drain the reactor cavity without draining the dryer
separator pool so the seal is not normally inflated. There are currently no plans where inflation
of this seal will be necessary, so there is currently no anticipated need for the dryer separator
pool inflatable elastomer seal. Boundary drawing LR-M-53-1, Sheet 2 is being revised to
remove the dryer separator pool seal from the scope of license renewal and delete the Note 5
reference for this seal. No changes to the Hope Creek LRA are required as a result of this
boundary drawing change.
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RAI B.2.2.2-01

Back.ground:

The plant-specific B.2.2.2 Periodic Inspection Program's "detection of aging effects" program
element does not describe "when," "where," and "how" program data are collected. However,
Section A1.2.3 of NUREG-1 800, Appendix A, states that the program element should describe
"when," "where," and "how" program data are collected (i.e., all aspects of activities to collect
data as part of the program).

Issue:

LRA Section B.2.2.2 Periodic Inspection in the "detection of aging effects" program element
description states that the parameters monitored and inspected include direct visual inspection
of component surfaces and ultrasonic wall thickness measurements. It is not clear to the staff
what parameter would be monitored during direct visual inspections to identify effects of aging
on aluminum components, (e.g., pitting and crevice corrosion) (LRA Table 3.3.2-7).

Request:

State what parameters would be monitored to identify effects of aging on aluminum
components, (e.g., pitting and crevice corrosion) (LRA Table 3.3.2-7).

PSEG Response:

Aluminum components included in the Periodic Inspection Aging Management Program (Hope
Creek Appendix B, Section B.2.2.2) are exposed to an outdoor air or an air/gas wetted
environment, and are subject to the aging effect of loss of material due to pitting and crevice
corrosion. The protective aluminum oxide layer that initially forms on the aluminum surface in
the presence of oxygen precludes the aging mechanism of general corrosion.
For the aluminum components in the scope of this program, loss of material is managed by
visual inspection. Visual inspection techniques are appropriate for identifying loss of material on
accessible component surfaces. Inspection personnel examine component surfaces to identify
evidence of corrosion, damage or other degraded conditions. Focused visual inspections of
aluminum component surfaces will identify the presence of surface pits or abnormal surface
roughness indicative of loss of material. Visual inspection results that indicate surface pitting or
abnormal surface roughness in excess of minor surface corrosion are entered into the corrective
action process for further evaluation by engineering staff. Components that cannot be
determined capable of performing the required intended function are repaired or replaced. For
the aluminum alloy components within the scope of this program, there is reasonable assurance
that visual inspection will detect loss of material prior to loss of component intended function.
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RAI B.2.2.2-02

Background:

The plant-specific B.2.2.2 Periodic Inspection Program's "detection of aging effects" program
element does not describe "when," "where," and "how" program data are collected. However,
Section A1.2.3 of NUREG-1 800, Appendix A states that the program element should describe
"when," "where," and "how" program data are collected (i.e., all aspects of activities to collect
data as part of the program).

Issue:

LRA Section B.2.2.2 Periodic Inspection in the "detection of aging effects" program element
description states that visual inspections of elastomer components will detect the presence and
extent of hardening and loss of strength; and visual inspection may include physical
manipulation to assist in detecting hardening and degradation of elastomer components. Given
that visual inspection would not always include physical manipulations, the staff is not clear on:
(a) the process in determining a need for physical manipulation to assist visual inspections of •
elastomer components; (b) the characteristics assessed by physical manipulations; and (c) how
collected information quantified or otherwise will be used to assess component longevity.

Request:

Clarify the process in determining a need for physical manipulation to assist visual inspections
of elastomer components. Clarify characteristics assessed by physical manipulations and how
collected information quantified or otherwise will be used to assess component longevity.

PSEG Response:

Elastomer components included in the Periodic Inspection Aging Management Program (Hope
Creek Appendix B, Section B.2.2.2) are HVAC system door seals and flexible connections
exposed to an indoor air or air/gas wetted environment, and are subject to the aging effect of
hardening and loss of strength. The need for physical manipulation to assist visual inspections
of elastomer components is determined from the results of the initial visual inspection for
cracking, flaking, shrinkage, swelling, or physical damage to the elastomer material. Visual
inspections are augmented by physical manipulation to assist in detecting hardening and
degradation of the elastomer material when necessary. Physical manipulation is unnecessary if
the initial visual inspection is sufficient to determine that component replacement is required.
As elastomers age, they may become hard and inelastic. In order to determine if this has
occurred, physical manipulation is used during the visual inspection. Physical manipulation
assists in the detection of elastomer aging characteristics, such as hardening indicated by
resistance to physical deformation when pressure is locally applied. Physical manipulation of
hardened elastomer material can also assist in visually observing cracks. Collected information
associated with hardening and loss of strength of elastomer components is generally subjective
and not directly quantifiable. Elastomer components showing evidence of aging degradation as
described above are evaluated under the Corrective Action Program by engineering staff.
Elastomer components that cannot be determined capable of performing the required intended
function are repaired or replaced. For the elastomer components within the scope of this
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program, there is reasonable assurance that visual inspections augmented by physical
manipulation will detect degradation prior to loss of component intended function.

RAI B.2.2.2-03

Backqround:

Section A1.2.3 of NUREG-1 800, Appendix A, states that the acceptance criteria of the program
and its basis should be described.

Issue:

In Element 6 of the LRA Periodic Inspection AMP, it states that acceptance criteria for loss of
material are based on the original equipment design wall thickness and any corrosion allowance
requirements. It is not clear to the staff what the acceptance criteria are for determining effects
of aging, specifically, on aluminum components.

Request:

Clarify the acceptance criteria for determining effects of aging on aluminum components.

PSEG Response:

Visual inspection techniques are appropriate for identifying loss of material on accessible
component surfaces, including aluminum components. Inspection personnel examine
component surfaces to identify evidence of corrosion, damage or other degraded conditions.
Focused visual inspections of aluminum component surfaces will identify the presence of
surface pits or abnormal surface roughness indicative of loss of material. Visual inspection
results that indicate surface pitting or abnormal surface roughness in excess of minor surface
corrosion are entered into the corrective action process for further evaluation by engineering
staff. The engineering evaluation will determine acceptability for continued service, with
acceptance criteria based on the component design requirements and the component intended
functions. Components that cannot be determined capable of performing the required intended
function are repaired or replaced. For the aluminum alloy components within the scope of this
program, .there is reasonable assurance that visual inspection will detect loss of material prior to
loss of component intended function.



Enclosure
LR-N10-0211
Page 8 of 11

RAI 3.2.2-01

Background:

The GALL Report does not include the outdoor-air exposure for aluminum components in the
service water system. The HCGS LRA indicates that loss of material can occur for aluminum
pump casings in the service water system (LRA Table 3.3.2-27) when exposed to outdoor air.
The LRA also states that the Open-Cycle Cooling Water System Program will be used to
manage this aging issue. The LRA further states in the Open-Cycle Cooling Water System
Program description, that this program is for managing internal corrosion of piping.

Issue:

It is not clear to the staff that the Open-Cycle Cooling Water Program is an acceptable program
to manage the external surface of the aluminum pump casing exposed to outdoor air.

Request:

Provide additional information on the technical background of the Open-Cycle Cooling Water
System Program that will ensure that loss of material for the external surface of the aluminum
pump casing is appropriately managed.

PSEG Response:

The Hope Creek Service Water pump casing columns and discharge heads are composed of
aluminum bronze, which is a copper alloy. NUREG-1801 AMP XI.M20, Open-Cycle Cooling
Water System program is recommended for managing loss of material on the surfaces of
copper alloy components in raw water as shown in LRA Table 3.3.1, Item 3.3.1-81 (NUREG-
1801 Volume 2 Item VII.C1-9). There are no specific NUREG-1801 Volume 2 line items for
copper alloy in outdoor air for mechanical systems. As shown in Table 3.3.2-27 of the LRA, on
page 3.3-266, the Open-Cycle Cooling Water System program will be used to manage loss of
material on the external surface of the aluminum bronze (copper alloy) pump casing material
exposed to an outdoor air environment. The areas of the aluminum bronze pump casings that
are exposed to the outdoor air environment are inaccessible during normal operation and
cannot be observed during regular system walk downs, since they are below the floor level in
the Service Water Intake Structure and subject to river water tidal variations.

As described in the Hope Creek Open-Cycle Cooling Water System program, LRA Appendix B,
Section B.2.1.13, the program includes component preventive maintenance activities for
managing loss of material. The Open-Cycle Cooling Water System program can adequately
identify and manage loss of material on both the internal and external surfaces of the Service
Water pump for the listed material, since the program includes periodic pump maintenance
activities as part of the Generic Letter 89-13 Program. The Service Water pumps are pulled out
of their installed position once every ten years as part of the regular maintenance program, and
sent to the pump vendor for refurbishment. The preventive maintenance activities for the
Service Water pumps include visual inspection of the external surfaces of the aluminum bronze
pump casings. The Open-Cycle Cooling Water System program includes maintenance
implementing documents for aging management of these components. The program includes
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condition-monitoring activities to detect loss of material during pump refurbishment, including
visual inspection for:

* Corrosion and corrosion byproducts

* Coating degradation (e.g.; blistering and peeling)

• Discoloration

* Scale/deposits

* Pits

* Surface discontinuities

Visual inspection results that indicate loss of material in excess of minor surface corrosion are
entered into the corrective action process for further evaluation by the engineering staff. The
program also provides qualification requirements for personnel performing visual inspection
activities, in accordance with site-controlled procedures and processes. These program
maintenance activities are capable of managing loss of material for the aluminum bronze
(copper alloy) pump casing surfaces exposed to an outdoor air environment. For the aluminum
bronze (copper alloy) pump casing within the scope of the Open-Cycle Cooling Water System
program, there is reasonable assurance that visual inspections will detect loss of material prior
to the loss of system intended function.
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RAI 3.2.2-02

Background:

The GALL Report, under item VII.C1-6, indicates that copper alloy heat exchanger tubes
exposed to raw water can result in reduction of heat transfer, and the aging effect can be
managed by the Closed-Cycle Cooling Water System Program. In addition, the GALL Report,
Section IX.D defines raw water to be untreated, fresh, salt, or ground water.

Issue:

The HCGS LRA Table 3.3.2-2 indicates that the Periodic Inspection Program is credited to
manage reduction of heat transfer for copper alloy heat exchanger components (thermo-siphon)
in the closed-cycle cooling water system exposed to raw water. The LRA uses Note G, along
with a plant-specific note that states, "The environment for this component is glycol based
coolant used in the compressor cooling system. This coolant is considered raw water for
purposes of determining aging effects because it is not monitored by a chemistry program." It is
not clear how the applicant's Periodic Inspection Program will be used to manage the effects of
a reduction of heat transfer.

Request:

Provide justification for the effectiveness of the Periodic Inspection Program in managing the
aging effect of reduction of heat transfer for copper alloy heat exchanger components exposed
to raw water.

PSEG Response:

The Hope Creek Primary Containment Instrument Gas compressor thermo-siphon tank heat
exchanger coil is made of copper alloy with less than 15% zinc. The external surfaces of the
coil are exposed to a glycol based coolant used in the compressor cooling system. This coolant
is considered raw water for purposes of determining aging effects because it is not monitored by
a chemistry program. Hope Creek LRA Table 3.3.2-2 Closed Cycle Cooling Water System
Summary of Aging Management Evaluation shows the Periodic Inspection Program is credited
for aging management for the reduction of heat transfer/fouling aging effect for the heat
exchanger coil external surfaces.
The Periodic Inspection Program will be effective in managing the aging effect of reduction of
heat transfer as the necessary requirements and attributes for an effective program are an
integral part of the Periodic Inspection Program.
As discussed in Hope Creek LRA Appendix B, Section B.2.2.2, the Periodic Inspection Program
is a condition monitoring program and includes visual inspections of heat transfer surfaces to
detect the presence and extent of fouling that could result in reduction of heat transfer. The
inspection frequencies are established based on plant and industry operating experience, and
provide reasonable assurance that significant aging effects will be detected and corrective
actions taken prior to loss of component intended function. The procedures used to implement
the Periodic Inspection Aging Management Program are included in the Quality Assurance
Program that provides for formal reviews and approvals. Acceptance criteria for reduction of
heat transfer are based on identification of fouling on the external heat transfer surfaces of
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cooling coils. Identified degradation will be entered into the corrective action process to
determine the impact on the component intended function, including any required repairs or
subsequent monitoring and trending requirements. Identified degradation will be evaluated
against the requirements for the system and component to perform its intended function under
applicable design basis conditions, to determine if corrective actions are required.
Based on the Periodic Inspection Program requirements and attributes discussed above, and
included in Hope Creek LRA Appendix B, Section B.2.2.2, there is reasonable assurance that
the visual inspections, for the copper alloy heat exchanger components exposed to raw water
under the scope of the program, will detect fouling that could result in a reduction of heat
transfer prior to loss of component intended function.


