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LEVY NUCLEAR PLANT, UNITS I AND 2
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SUBMITTAL OF EXEMPTION REQUEST AND DESIGN CHANGE DESCRIPTION FOR
DEPARTURE FROM AP1000 DCD REVISION 19 TO ADDRESS CONTAINMENT
CONDENSATE RETURN COOLING DESIGN

Ladies and Gentlemen:

Progress Energy Florida, Inc. (PEF) hereby submits a request for exemption and associated
design change description to address a design change to the AP1 000 Design Control Document
(DCD) Revision 19. This design change requires Nuclear Regulatory Commission (NRC)
notification and review in accordance with Interim Staff Guidance DC/COL-ISG-01 1, "Finalizing
Licensing-basis Information." The Levy Nuclear Plant (LNP) Combined License Application
(COLA) incorporates the AP1000 DCD by reference. An overview of the design change and the
requirements for this submittal were discussed with the NRC in a public meeting held on March
27, 2013.

The design change modifies the interior of the containment vessel in support of the condensate
return portion of the Passive Core Cooling System. The changes involve the addition of
components to tables contained in Tier 1 of the DCD and associated changes to Tier 2 tables
and figures. The departures from the certified design are necessary to reflect the evolution and
advancement of systems and building design.

To facilitate the review of this design change by the NRC, this submittal includes a report
developed in conjunction with Westinghouse Electric Company, LLC (Westinghouse) for the
AP1000 that provides a description of the change and the basis for the change. Enclosure 1
(proprietary) contains the report, APP-GW-GLR-161, "Changes to Passive Core Cooling System
Condensate Return." The report includes a regulatory evaluation of the updated condensate
return design that addresses compliance with the applicable regulatory requirements and
criteria. The report also addresses questions raised by the NRC staff in the March 2 7 th meeting
in order to support the review of the change.

Enclosure 2 contains a redacted, non-proprietary version of the report that is identified as APP-
GW-GLR-607.

As Enclosure 1 contains information proprietary to Westinghouse Electric Company, LLC, it is
supported by an affidavit signed by Westinghouse, the owner of the information. The affidavit
sets forth the basis on which the information may be withheld from public disclosure by the
Commission and addresses with specificity the considerations listed in paragraph (b)(4) of
Section 2.390 of the Commission's regulations. Accordingly, it is respectfully requested that the
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information (Enclosure 1) which is proprietary to Westinghouse be withheld from public
disclosure in accordance with 10 CFR Section 2.390 of the Commission's regulations.

Also enclosed is Westinghouse's Application for Withholding Proprietary Information from Public
Disclosure CAW-1 3-3656 and accompanying Affidavit (Enclosure 3), and Proprietary
Information Notice and Copyright Notice (Enclosure 4).

The request for exemption is contained in Enclosure 5, which includes a summary and detailed
description of the change to the design of the condensate return portion of the Passive Core
Cooling System and associated changes to the licensing basis, the technical evaluation of the
change, the regulatory evaluation (including the exemption justification and the Significant
Hazards Consideration determination) of the change, and the risk assessment.

Enclosure 6 provides the proposed mark-ups depicting the requested changes to the plant-
specific Tier 1 information tables and mark-ups of the associated departures from the Tier 2
information contained in the AP1 000 DCD Revision 19. These departures will be included in the
next revision of the Levy Nuclear Plant Units I and 2 COLA.

Enclosure 7 contains revisions to the FSAR and COLA Part 7 in order to implement the change.
These revisions will be incorporated into the next revision of the LNP COLA.

As described to the NRC in the March 27, 2013 public meeting, certain confirmatory analyses of
the capability of the modified condensate return system to return condensate to the In-
containment Refueling Water Storage Tank (IRWST) are not completed at this time. The NRC
will be notified when these analyses have been completed so that the necessary reviews or
audits of these calculations to support the NRC review of this design change and exemption
request can be completed. These analyses are anticipated to be available by May 17, 2013.
Other documentation referenced in Enclosure 1, such as the AP1 000 Condensate Return Test
Report, is available for NRC review or audit upon request.

Correspondence with respect to the copyright or proprietary aspects of the items listed above,
including the supporting Westinghouse affidavit should reference CAW-1 3-3656 and should be
addressed to J. A. Gresham, Manager, Regulatory Compliance, Westinghouse Electric
Company, Suite 428, 1000 Westinghouse Drive, Cranberry Township, Pennsylvania 16066.

If you have any further questions, or need additional information, please contact Bob Kitchen at
(704) 382-4046, or me at (704) 382-9248.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on April 18, 2013.

Sincerely,

Christopher M. Fallon
Vice President
Nuclear Development

Enclosures:

1. Westinghouse APP-GW-GLR-1 61, (PROPRIETARY)
2. Westinghouse APP- GW-GLR-607, (NON-PROPRIETARY VERSION)
3. Westinghouse Application Letter CAW-1 3-3656 and Affidavit
4. Proprietary Information Notice and Copyright Notice
5. Request for Exemption Regarding Containment Condensate Return Cooling
6. Tier 1 and Tier 2 Licensing Basis Documents - Proposed Changes
7. Levy Nuclear Plant Units 1 and 2 COLA Revisions

cc: U.S. NRC Region II, Regional Administrator
Mr. Donald Habib, U.S. NRC Project Manager
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1.0 Introduction

The Nuclear Regulatory Commission Staff recommended, in SECY-94-084 (Reference 1), that
reactor designs utilizing passive safety systems include a residual heat removal system capable of
bringing the reactor to a safe shutdown condition of 420'F (215.6°C) or lower within 36 hours
following non-loss of coolant accident (LOCA) events. To support the capability of the AP1000®
design to meet these safe shutdown conditions, a safe shutdown temperature evaluation was
performed, which assumed a condensate return rate for the Passive Core Cooling System.

Through a series of design reviews, the efficiency of the condensate return to the In-Containment
Refueling Water Storage Tank was questioned. These questions initiated an investigation to
quantify the returned fraction of condensate to the In-containment Refueling Water Storage Tank.

Supplementary testing of the AP1O0O design revealed opportunities to improve the design with
regard to the condensate return rate used to evaluate long-term plant cooldown. Safety analyses
are being updated to analyze the Passive Residual Heat Removal Heat Exchanger performance
with the design modifications to confirm it meets its safety-related design criteria. These changes
were evaluated against the NRC Interim Staff Guidance DC/COL-0 11; and were determined to
meet the criteria for a change that should not be deferred while a license application is under
review.

This report discusses expected Passive Residual Heat Removal Heat Exchanger operation,
condensate loss mechanisms, containment condensate return test results and the design
modifications made to enhance performance of the Passive Core Cooling System. Most
importantly, changes to the Combined License Application supporting these modifications to the
Passive Core Cooling System are detailed and compliance with NRC regulations is evaluated.

APP-GW-GLR-607, revision 0 
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2.0 Background

Regulatory basis

NRC regulations require that the AP1000 design include a system to remove residual heat from
the reactor core so that specified acceptable fuel design limits and the design conditions of the
reactor coolant pressure boundary are not exceeded (Reference 2). The Passive Core Cooling
System (PXS) provides emergency core cooling during transients, accidents, and whenever the
normal, nonsafety-related heat removal paths are unavailable.

Operation

The Passive Residual Heat Removal Heat Exchanger (PRHR HX) is the safety related means of
emergency core decay heat removal for the AP1000 plant. It is located in the In-containment
Refueling Water Storage Tank (IRWST). The PRHR HX contains a normally open inlet line
which is connected to the Reactor Coolant System (RCS) Hot Leg, and discharges into one of the
Steam Generators. The heat exchanger is used in non-loss of coolant accident (LOCA) transients
and also in LOCA events until voiding begins in the RCS Hot Leg. For any non-LOCA event,
the PRHR HX plays an integral role in decay heat removal, as opening one of the two outlet
isolation valves initiates natural circulation of the heat exchanger, transferring heat from the RCS
into the IRWST. This transfer of heat from the Reactor Coolant System to the IRWST causes the
water in the tank to heat up, eventually become saturated, and initiate steaming of the tank.

The steam generated will discharge through a series of vents located at the roof of the IRWST,
and be released into the containment atmosphere. This steam condenses on "passive heat sinks"
within the containment, such as the containment vessel wall, Polar Crane Girder (PCG), concrete,
piping, components, or any other subcooled surface until these passive heat sinks reach saturation
temperature. The condensation on the walls of containment forms a thin fluid film and runs down
the surface until it is returned to the IRWST via the PXS gutter, which extends around the
circumference of containment.

Upon actuation of the PRHR HX, a series of air-operated valves are actuated to isolate the normal
gutter drain path to the Liquid Radwaste System, and divert condensation to the IRWST. It is
important that sufficient condensate return is achieved during non-LOCA PRHR HX operation,
as reduction of IRWST level to below the top of the tubes will begin to degrade the heat
exchanger performance.

Safety Analyses

The AP1000 Safe Shutdown Evaluation safety analysis assumes a constant portion of steam
discharged to the containment is returned back to the IRWST. However, there was not a strong
basis justifying the efficiency of the PXS condensate return function. Therefore, the decision was
made to conduct testing and also create two new calculations to quantify steaming and losses
throughout containment.

]a~c Analytically, when the
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constant condensate return assumption was replaced with the experimental design return rates
including losses, the resultant PRHR HX performance was degraded and could have affected the
design basis accident (DBA) safety analyses.

APP-GW-GLR-607, revision 0 
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3.0 Discussion

Condensation

As steaming to the containment begins following PRHR HX operation and saturation of the
IRWST, there are a number of mechanisms that can prevent the condensed steam from returning
to the IRWST. The mechanisms are as follows:

1)
2)
3)
4)
5)
6)
7)

Steam to pressurize the containment
Steam condensation on Passive Heat Sinks
Raining from the containment roof, Containment Ring Misalignment
Losses at the Polar Crane Girder and Stiffener
Losses at support plate locations throughout containment
Losses at the Equipment Hatch and Personnel Lock
Losses at entry to PXS Gutter

Losses due to pressurization and condensation are being quantified with development of two new
calculations, which are summarized in Appendix A. A full scale section of the containment wall
was constructed at the Westinghouse Waltz Mill facility [

]a,c. The testing at Waltz Mill is discussed in the
Section 4.0. The locations of the Polar Crane Girder, Internal Stiffener, and PXS Gutter are
illustrated in Figure 1.
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Figure 1: Example Containment Wall Schematic
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4.0 Testing

A full scale section of the containment vessel (CV) wall, 55 feet tall, was constructed at the
Westinghouse Waltz Mill Facility to accurately test and quantify the various loss mechanisms
along the length of the containment wall. [

]a,b,c

a,b,c

Figure 2: Test Configurations 1-3

I

]ab~c

I
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]ab,c

II

1 a,b,c

la,b,c

Test Observations and Insights

Testing of the aforementioned configurations determined that a number of design optimizations
were available to improve the performance of the condensate return system. Modifications were
made at the half circle fabrication hole locations at the PCG and stiffener. A downspout piping
system was deemed to be the most effective option for optimizing condensate return. The
specific modifications needed at the PCG and stiffener are highlighted in Section 5.0.

abc

The details related to the condensate return testing conducted at Waltz Mill are available for
inspection by the NRC.
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5.0 Design Changes

As a result of the condensate return testing conducted at the Waltz Mill Test Facility,
modifications to the Polar Crane Girder, Internal Stiffener, and PXS gutter design were made. In
addition, extensions of the gutter were added above the Upper Personnel Lock and Upper
Equipment Hatch. A downspout system was also added to capture condensation at the PCG and
stiffener locations. Each of these items is discussed in detail on the following pages.

Polar Crane Girder and Internal Stiffener Modifications

1) PXS Downspout Piping

A downspout piping network was added to collect and transport condensation from the PCG and
stiffener to PXS Collection Boxes. Figure 3 illustrates the two downspout branches incorporated
into the PXS system design. Each branch has two connections to the PCG and two to the internal
stiffener. The two connections in each branch join together into a common line from the PCG
and from the stiffener. The common lines each then connect into a common header below the
stiffener and are routed to one of the two PXS collection boxes at each side of the IRWST. The
downspouts are situated symmetrically across containment. The common lines routed from the
PCG pass through the Internal Stiffener for each downspout. These pass-through locations
include penetration sleeves to allow sufficient depth for the screen design at each downspout
inlet.

17 _ PO Cane Girde

Figure 3: Simplified Downspout Configuration

The configuration of the collection boxes is modified to accommodate the additional downspouts.
The piping is constructed of materials approved for use inside containment, consistent with DCD
Tier 2, Section 6.1 and subsections (Reference 3). The downspouts will have tag numbers PXS-
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L301A/B to PXS-L308A/B. The downspouts are AP1000 Safety Class C, Seismic Category 1.

]a.c All sections of piping routed

horizontally are sloped 1/8 inch per foot or greater downward toward each of the respective
collection boxes. The PXS piping and instrumentation diagrams were changed accordingly.

2) Downspout Screen Design

The original PXS gutter design includes an expanded metal flat screen which is fastened over the
entrance to the gutter. The primary focus of the metal screen was to prevent larger debris from
entering the gutter and potentially interfering with flow into the gutter or piping from the PXS
collection boxes. Similarly, at the entrance of each of the downspouts at the PCG and stiffener, a
screen is needed for the same function - to prevent any larger debris from blocking the
downspout piping.

Eight (8) new PXS downspout screens were added. The screens will have the tag numbers PXS-
MY-Y81 to PXS-MY-Y88. The screen at each downspout entrance is AP1000 Safety Class C,
Seismic Category I.

ac

An example of one of the PCS screens is shown in Figure 4.

a,c

Figure 4: Screen Example

The screens are constructed of materials approved for use inside containment, consistent with
DCD Tier 2, Section 6.1 and subsections. The screen design provides sufficient flow area to
accommodate design basis flow rates at the PCG and internal stiffener locations.

pac

3) Blocking of PCG/Stiffener Fabrication Holes

The Polar Crane Girder is made up of sections, which are welded together around the
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circumference of containment. At each interface where the sections are welded together, all four
comers have openings to prevent multiple welds from joining at a common location. Therefore,
the assembled PCG has open fabrication holes at the comers where the sections interface. The
stiffener is similarly assembled in sections and contains fabrication holes at the interface where
each section is welded together. DCD Figure 3.8.2-1 (Sheet 3 of 3) shows an example of the
fabrication holes. The fabrication holes at the top surface of the PCG and in the stiffener are
blocked.

4) Addition of Dam on the PCG

I

]"' a dam is welded between

the CV wall and the crane rail. [

]apC The proposed dam is depicted in Figure 5.

Figure 5: Polar Crane Girder Dam

a,c

I

ac
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a,c

Personnel Lock and Equipment Hatch Gutter Routing

The original design of the PXS gutter had it routed to the edges of the Upper Personnel lock and
Upper Equipment hatch. [

]a C The PXS gutter is now routed above
each of the hatches. The extended gutter is of the same size as the sections which currently
interface with the sides of the hatches. The gutter is sloped the same as the existing portions of
the gutter. The extended portion of the gutter above the personnel lock is routed to interface with
the lower portion of the gutter. Figure 8 shows a schematic of the proposed modification to the
PXS gutter to above the Upper Personnel Lock. The Upper Equipment Hatch is similarly treated.

Analyses evaluating performance of the PRHR HX are being revised to reflect the condensate
losses to containment pressurization and heat sinks, and the design changes described in this
section. A description of the differences and conservatisms applied in these analyses is presented
in Appendix A.

APP-GW-GLR-607, revision 0 
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muller

Figure 8: Personnel Lock Gutter Modification Schematic
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6.0 Impacts to the COL Application

Condensate return to the IRWST is discussed widely throughout DCD revision 19 in conjunction
with PRHR HX operation. Though the changes described in Section 5.0 do not change the
condensate return concept, the COL Application changes proposed herein provide additional
piping, components and adjustments to optimize the descriptions of the condensate return
provisions in the COL Application.

Tier 1

The added components of the PXS are integral to providing safety-related core decay heat
removal during non-LOCA events. Therefore, it is appropriate to apply inspections, test, analyses
and acceptance criteria to the added PXS components to provide reasonable assurance that the
facility has been constructed and will be operated in conformity with the applicable design
criteria, codes and standards.

General design criterion 2 requires that the PXS be designed to withstand the effects of natural
phenomena and normal and accident conditions without loss of capability to perform its safety
functions. The PXS containment recirculation downspout screens are located on the Nuclear
Island; and are required to withstand design basis seismic and post-accident operating loads
without losing the capability to perform their safety function. The component numbers for the
following downspout screens are added to Table 2.2.3-1 to provide assurance that ITAAC design
commitment 5.a will be met. The resultant change to Tier 1 is shown in Appendix B, pages
2.2.3-4 and 2.2.3-5.

PXS-MY-Y81 PXS-MY-Y85
PXS-MY-Y82 PXS-MY-Y86
PXS-MY-Y83 PXS-MY-Y87
PXS-MY-Y84 PXS-MY-Y88

The PXS containment downspout piping is required to withstand normal and seismic design basis
loads without losing functional capability. The additional downspout piping added to the PXS
recirculation system is captured in Table 2.2.3-2 to provide assurance that ITAAC design
commitment 5.b will be met. The resultant change to Tier 1 is shown in Appendix B, page 2.2.3-
13.

PXS-L301A PXS-L305A PXS-L301B PXS-L305B
PXS-L302A PXS-L306A PXS-L302B PXS-L306B
PXS-L303A PXS-L307A PXS-L303B PXS-L307B
PXS-L304A PXS-L308A PXS-L304B PXS-L308B

General design criteria 34 and 35 require that the PXS be capable of removing core decay and
residual heat and provide an abundance of core cooling such that fuel design limits and the RCS
design conditions are not exceeded. As the PXS provides core decay heat removal during design
basis events, performance of this safety-related function is confirmed through ITAAC design
commitment 8.b. The changes described herein do not change the commitment to complete the
performance test of the PRHR HX. No further changes to Tier I are required to assure the
desired PXS performance is confirmed in this performance test.
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Tier 2

Chapter 3: Impacted

The new PXS downspout screens are AP1000 Safety Class C and Seismic Category I
components. These components meet the quality assurance requirements of 10 CFR 50, Appendix
B. The screens must be demonstrated to have no functional damage following a seismic ground
motion exceeding the operating basis earthquake ground motion before resuming operations. The
screens added to Tier 1 Table 2.2.3-1 are also added to Table 3.2-3 to capture these requirements.
The markup to Table 3.2-3 is shown in Appendix B on page 3.2-35.

Pictorial detail of the Polar Crane Girder is shown in DCD Chapter 3. Figure 3.8.2-1 (Sheet 3 of
3) shows the fabrication holes in the top right figure. As these holes are blocked in the modified
configuration, this detail has been removed from this figure. The changes are shown in enclosure
5 on page 3.8-111.

Chapter 6: Impacted

To support the changes to the PXS system, the additional downspout piping is captured on the
PXS piping and instrumentation diagrams (P&IDs). Figure 6.3-2 has been modified to include
continuation flags for condensate returning to the IRWST originating from Gutter Return Boxes
A and B. The changes to Figure 6.3-2 are shown in Appendix B on page 6.3-67.

Chapter 15: No impact

The transient analyses in Chapter 15 are not affected by this change. The safety-analysis models
supporting the AP1000 design certification are consistent with a constant rate of return of
condensate to the IRWST. Design analysis revealed that the rate of return is time dependent.
The PRHR HX performance is being re-evaluated using a time-dependent condensate return rate
consistent with the modified design. Calculations quantifying steam lost to pressurize the
containment and to passive heat sinks will be accounted for in the analysis. The top of the PRHR
HX tubes is not expected to uncover until a time beyond the length of any Chapter 15 analysis.

The WGOTHIC containment analyses are also not affected by this change. The current
containment model assumed the condensation that reached the polar crane girder and stiffener
locations inside containment no longer contributed to the film thickness at lower elevations of the
containment wall, which is the expected behavior of a gutter system piping condensation directly
to the IRWST. Therefore, the containment analysis methodology is consistent with the modified
design as described in Section 5.0.

Chapter 19: Potentially Impacted

Per SECY-94-084, the NRC recommends the requirement of 420'F or below as a safe, stable
shutdown condition, which the PRHR HX must be capable of achieving and maintaining during
non-LOCA events within 36 hours and without operator action. The results of the original
shutdown temperature evaluation, are presented in DCD Revision 19, Section 19E.4.10.2, Table
19E.4.10-1 and Figures 19E.4.10-1 through 19E.4.10-4 of the DCD. This analysis is performed
at best estimate conditions. The analysis demonstrates that the PRHR HX is capable of reducing
the average RCS temperature to below 420'F within 36 hours and maintaining that condition,
following a loss of AC power to the station auxiliaries.
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The calculation informing the time to reach safe shutdown is being revised to accommodate the
lessons learned from design review and testing. [

]a"C The changes described in section 5.0 ensure sufficient condensate is returned to the

IRWST to preserve PRHR HX performance during a 36-hour shutdown event. Therefore, it is
anticipated that the shutdown evaluation, as modified, will demonstrate that the AP1000 plant
continues to meet the requirements of SECY-94-084.

Substantive changes to Chapter 19 would be reflected in subsection 19E.4.10.2, Shutdown
Temperature Evaluation, which describes the time for the cold leg and core average temperatures
to reach the specified safe shutdown condition during a loss of ac power, and in corresponding
tables and figures, which further details the sequence of events. A description of the analyses
being performed to evaluate safe shutdown performance is included in Appendix A.
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7.0 Regulatory Evaluation

The design changes and the changes to the COL Application described in sections 5.0 and 6.0
were evaluated against the NRC Interim Staff Guidance DC/COL-ISG-0 I1 (Reference 4). That
evaluation determined the change corrects a significant error associated with the design that, if
not changed, would preclude operation within the bounds of the licensing basis. Specifically,
without the changes described in sections 5.0 and 6.0, and assuming design basis operating
conditions as described in the DCD Chapter 19E, "Shutdown Temperature Evaluation," the
capability of the PRHR HX to achieve and maintain the RCS in a stable safe condition would be
challenged. Therefore, the changes meet the criteria for a change that should not be deferred
during review of an application for a combined license.

This section provides an evaluation of the updated PXS condensate return design against the
regulations satisfied by the PXS and analyses supporting the PXS design. In addition, a
discussion of significant hazard considerations is included for informative purposes.

Applicable Regulatory Requirements and Criteria

Title 10 Code of Federal Regulations, Part 52, Appendix D, Section VIII applies to changes to
Tier 1. The changes to the COL Application described in Section 6.0 require departures from Tier
I information. Therefore, NRC approval is required prior to implementing the Tier 1 changes
addressed in this departure.

Appendix A to 10 CFR Part 50:

1) General Design Criterion (GDC) 2, "Design bases for protection against natural
phenomena," requires that the PXS be design to withstand the effects of natural
phenomena and normal and accident conditions without loss of capability to perform its
safety functions.

The PXS, including the additional PXS components added for containment recirculation
function, is designed to meet Seismic Category I design requirements; and is protected
from the effects of external events such as earthquakes, tornadoes, and floods.

2) GDC 4, "Environmental and dynamic effects design bases," requires that the PXS be
designed to accommodate the effects of and be compatible with the environmental
conditions associated with normal operation, maintenance, testing, and postulated
accidents, including loss-of-coolant accidents.

The PXS is designed to accommodate the environmental conditions associated with all
modes of operation, and to prevent excessive dynamic events. Additionally, piping line
sizes are selected to prevent steam flashing in the downspout piping. The piping is
constructed of only those materials approved for use in engineered safety features per
DCD Section 6.1 and subsections.

3) GDC 5, "Sharing of structures, systems, and components," specifies that the PXS is
prohibited from being shared among nuclear power units unless it can be demonstrated
that sharing will not impair their ability to perform their safety function.

The PXS contains no components that are shared between nuclear power units. Thus the
PXS design to meets the requirements of GDC 5.
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4) GDC 17, "Electric power systems," specifies that an onsite electric power system and an
offsite electric power system be provided to provide sufficient capacity to ensure that
specified acceptable fuel design limits and the design conditions of the reactor coolant
pressure boundary (RCPB) are not exceeded and that the core is cooled during
anticipated operational occurrences and accident conditions.

The AP1000 design does not require ac power sources to mitigate design-basis events.
Likewise, the PXS condensate return design relies on natural forces; and does not require
power sources to perform its safety-related functions. The components added are passive
components maintained in their safety-related configuration for the duration of operation.
Thus the AP1000 design meets the requirements of GDC 17; and continues to support an
exemption to the requirement of having two offsite power sources.

5) GDC 27, "Combined reactivity control systems capability," requires the PXS be designed
to have a combined capability, in conjunction with poison addition, of reliably controlling
reactivity changes to assure that, under postulated accident conditions and with
appropriate margin for stuck rods, the capability to cool the core is maintained.

The proposed changes do not affect the capability of the PXS to control core reactivity
with poison addition. The proposed changes do affect the ability of the PXS to provide
adequate core cooling by increasing the fraction of condensate returned to the IRWST
during an event where steaming from the IRWST to containment occurs.

6) GDC 34, "Residual heat removal," requires the plant be designed with a residual heat
removal system to transfer fission product decay heat and other residual heat from the
reactor core at a rate such that specified acceptable fuel design limits and the design
conditions of the RCPB are not exceeded.

Original design sensitivity evaluation of PXS performance covering a range of
condensate return fractions showed that[

]"' the PRHR HX is capable of cooling the RCS in accordance with the

provisions of SECY-94-084. The changes proposed in this departure assure the
percentage of condensate returned to the IRWST over time exceeds the return fraction
necessary to ensure adequate PRHR HX performance.

7) GDC 35, "Emergency core cooling," requires the PXS be able to provide an abundance
of core cooling to transfer heat from the core at a rate so that fuel and clad damage will
not interfere with continued effective core cooling.

The functionality of components of the PXS providing direct injection to the RCS for
emergency core cooling is not affected by the changes in this departure. The changes
described herein provide assurance the PRHR HX can provide adequate core cooling
during non-LOCA events, in conjunction with core makeup tank and accumulator
operation. Thus the PXS continues to satisfy GDC 35.

8) GDC 36, "Inspection of emergency core cooling system," requires the PXS be designed
to permit appropriate periodic inspection of important components.

Tier 1 includes inspections and acceptance criteria to ensure the proposed pipelines are
designed and constructed in accordance with ASME Code Section III requirements and
can withstand seismic design basis loads without loss of functional capability. Similar
inspections are required to ensure the proposed screens are able to withstand seismic
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dynamic loads and post-accident operating loads.

9) GDC 37, "Testing of emergency core cooling system," requires the PXS be designed to
permit appropriate periodic pressure and functional testing.

Tier I does not include preoperational testing requirements specifically for testing
condensate return to the IRWST since steaming the containment is not practical.

10) 10 CFR 50.46 and Appendix K to 10 CFR Part 50, as they relate to analysis of PXS
performance, ensure the evaluation is accomplished in accordance with an acceptable
evaluation model.

Chapter 15 safety analyses are not affected by the changes proposed. Analysis methods
used to evaluate performance of the PXS include only those methods approved for use by
the Commission. The changes proposed do not affect a method of analysis used in the
Application.

No Significant Hazards Consideration Determination

1) Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?

No accident previously evaluated in the plant-specific DCD is attributed to the failure of
the condensate return features of the design. The proposed changes add passive
downspout piping and other subcomponents that do not rely on PMS actuation or other
support systems to move active components (the failure of which could contribute to
initiating event frequency) to a safe position. The proposed changes also meet applicable
NRC general design criteria requirements. Therefore the changes do not increase the
probability of a previously evaluated accident.

The added components are constructed of only those materials appropriately suited for
exposure to the reactor coolant environment as described in Chapter 6.1 of the plant-
specific DCD. No aluminum is permitted to be used in the construction of these
components to ensure they will not contribute to hydrogen production in containment.
The changes do not alter design features available during normal operation that are used
for reactor coolant testing, reactor coolant activity monitoring, or reactor coolant clean-
up. The changes do not adversely impact accident source term parameters, which could
increase radiological dose consequences.

As previously described, the proposed changes would not adversely affect the ability of
the PRHR HX to meet the design requirements of GDCs 34 and 35. The components
added by this change would not increase the consequences of an accident previously
evaluated in the plant-specific DCD.

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

An evaluation of the downspout and gutter return subsystem determined the components
are capable of acceptably performing their safety-related function, even in the event of a
single failure of the subsystem. The new downspout piping does not interface with piping
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in other systems that provide safety-related or defense-in-depth support to the plant, thus
precluding the possibility condensate could be diverted before reaching the gutter. The
modified components do not incorporate any active features relied upon to support
normal operation. The downspout and gutter return components are seismically qualified
to remain in place and functional during seismic and dynamic events. Consequently, the
proposed component changes do not introduce new failure modes, interactions or
dependencies, the malfunction of which could lead to new accident scenarios.

3) Does the proposed amendment involve a significant reduction in a margin of safety?

The proposed amendment does not involve a significant reduction in the margin of safety.
The proposed amendment does not reduce the redundancy or diversity of any safety-
related SSCs. The proposed changes increase the amount of condensate available in the
IRWST after the initiation of a design basis event. Though the fraction of condensate
returned is smaller than originally assumed, the changes do not significantly degrade
overall PXS performance. Slightly lower condensate return rates result in a slightly
earlier transition to PRHR HX uncovery; but the margins to specified acceptable fuel
design limits during these non-LOCA events are not significantly reduced.

APP-GW-GLR-607, revision 0 
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Appendix A

Summary of Changes to the Technical Basis and Transient Analyses
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A.1 Non-LOCA Event Considerations

A station blackout event is postulated to occur less than once during the 60 year lifetime of the
AP1000 plant. This event is postulated to occur as a result of a loss of offsite power, failure of the
rapid power reduction system such that the turbine trips and then failure of the Onsite Standby
Power System to initiate. This sequence of events results in a complete loss of alternating current
(AC), or station blackout, at the site. When this occurs, the reactor will trip on low RCS flow. The
wide range level in the steam generators will decrease below the Low setpoint. When this occurs,
the Protection and Safety Monitoring System (PMS) will automatically open the normally closed
air-operated valves isolating the PRHR HX and initiate flow through the heat exchanger.

Within 2 to 4 hours after transient initiation (the exact time depends on assumptions of the
transient analysis), the water in the IRWST will reach saturation due to energy deposition from
the PRHR HX. Boiling and steam release from the IRWST will increase the containment
pressure and temperature. Note that there is a good chance that AC power (either offsite or
onsite) would be recovered in this time frame, such that long term PRHR HX operation is very
unlikely. Passive Containment Cooling System (PCS) flow will be delivered through the PCS
valves and initiate gravity driven sub-cooled liquid flow to the outside of the containment vessel
from the passive containment cooling water storage tank (PCCWST) after the High containment
pressure signal is reached. The PCS water flow provides evaporative cooling for the containment
shell. Steam released in the containment will condense on the inside surface of the containment
shell, and the condensate will be collected in the gutters and returned back to the IRWST.

During this transient, some of the steam that is generated by the PRHR HX will be returned to the
IRWST. During the first phase of the transient, the steam which is released into containment
from the IRWST will contact surfaces and equipment in containment that are initially at cooler
temperatures. As a result, condensation will occur on these surfaces and result in loss of IRWST
inventory. This condensation will continue until these structures heat up to the containment
temperature. Another way steam will be lost is due to the pressurization of the containment
atmosphere. Finally, steam will condense on the containment vessel surface. Most of this steam
condensate is expected to drain back into the IRWST through the PXS gutter. However, some of
this condensate will be lost from droplets dripping from the central dome of the containment
vessel where the slope of the containment vessel wall is not sufficient to allow the condensate to
adhere and flow over to the vertical wall. As the condensate film flows down the vertical
containment wall it will flow onto the polar crane girder, the internal stiffener, and the PXS
gutter.

In order to identify all of the important phenomena that result in condensate losses, a phenomena
identification and ranking table (PIRT) was developed. The results show that the overall IRWST
condensate return rate study should address the following.:

1. Dripping from containment dome surface
a. Near-horizontal surface dripping
b. Dripping from interferences (weld plate misalignment, support plates)

2. Losses from the containment sidewalls due to obstacles and entrance to gutter
3. Condensation on passive heat sinks with no drain to IRWST or gutters
4. Steam stored in containment atmosphere
5. Leakage from containment
6. Water entrainment from the IRWST that is not returned to the IRWST

APP-GW-GLR-607, revision 0 Page 22



Westinghouse Non-Proprietary Class 3

A.2 Supporting Design Documentation

To address the previous items, the following testing program and calculation notes are used.
Each of these documents will be available for inspection by the NRC.:

1. AP1000 Condensate Return Test Report, TR-SEE-1I1-12-01
2. Containment Response Analysis for the Long Term PRHR Operation, APP-PXS-M3C-071
3. Condensate Return to IRWST for Long Term PRHR Operation, APP-PXS-M3C-072
4. PRHR HX Sizing / Performance, APP-PXS-M3C-020
5. AP1000 Safe Shutdown Temperature Evaluation, APP-SSAR-GSC-536

The following summarizes the content and purpose of each of these reports and explains the
evaluation process established to provide required input for the IRWST condensate return rate
analysis.

1. AP1000 Condensate Return Test Report, TR-SEE-III-12-01

This document reports the results of experiments performed to evaluate the condensate return
rate along the vertical section of the containment vessel wall above the PXS gutter and the
amount of condensate captured by the PXS gutter. The test configuration, and results are
summarized in Section 4.0.

2. Containment Response Analysis for the Long Term PRHR Operation, APP-PXS-M3C-071

The WGOTHIC AP1000 containment model was developed to perform the containment peak
pressure/temperature response calculations for the design analyses presented in Chapter 6 of
the DCD. The approved methodology for that application uses conservative assumptions that
tend to reduce the steam condensation heat/mass transfer rates and increase the calculated
containment pressure/temperature response. To this end, the model does not take credit for all
of the passive heat sinks that are located inside the containment vessel.

The purpose of the calculations that are documented in APP-PXS-M3C-071 is to quantify the
transient mass of condensate on the passive heat sinks, the transient mass of steam in the
atmosphere, and the transient mass of steam/air that is lost due to containment leakage. The
WGOTHIC AP1000 containment model is the best tool available for performing these
calculations. However, for this application, the heat transfer areas for all of the passive heat
sinks in the model must be increased to account for those that were not included for the
containment peak pressure/temperature application. In addition, sensitivity studies must be
performed to identify the most conservative initial and boundary conditions for this
application. The changes that are required to be made to the WGOTHIC AP1000
containment model for this application will also be described in APP-PXS-M3C-071. The
goal of the WGOTHIC calculation note, APP-PXS-M3C-07 1, is to quantify condensate
losses associated with the following thermodynamic phenomena during containment
recirculation .:

* Losses due to condensation on passive heat sinks
• Mass of steam which remains in the containment free volume
* Losses due to containment leakage

The WGOTHIC basedeck uses conservative inputs and initial conditions for the design basis
analysis. Sensitivity analyses were performed with several sets of initial conditions/inputs in
order to determine the most conservative set of input for the design basis case. The following
input/boundary conditions were analyzed.:
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The resulting evaluation in APP-PXS-M3C-071 provides input to APP-PXS-M3C-072.

3. Condensate Return to IRWST for Long Term PRHR Operation, APP-PXS-M3C-072

The purpose of the APP-PXS-M3C-072 calculation note is to provide inputs to the PRHR HX
performance calculation, APP-PXS-M3C-020, by evaluating all of the losses associated with
the containment shell. This calculation provides the mass of steam that remains in the free
containment volume which contributes to pressurization, mass of the steam that will condense
on the heat sinks, mass of the steam that will be lost through containment leakage, and
inventory losses that will occur on the containment vessel head and containment vessel
sidewalls considering test data reported in TR-SEE-III- 12-01.

]a~c This calculation considers the following phenomena previously identified.

* Dripping from containment inside surface (upper dome), "rain out phenomenon"
* Dripping from containment inside surface (upper dome) due to the containment plates

misalignment (interference dripping)
* Obstacle-induced dripping from the containment dome
* Obstacle-induced dripping from the containment sidewalls.
* Water entrainment from the IRWST

4. PRHR HX Sizing / Performance, APP-PXS-M3C-020

The PRHR HX Sizing / Performance calculation note, APP-PXS-M3C-020, is an existing
calculation that evaluates the RCS cooldown along with the boiloff of the IRWST water. It
takes the resulting output of APP-PXS-M3C-072 and determines a variable IRWST
condensate return rate for long term PRHR HX operation.

The PRHR HX sizing and performance calculation determines the IRWST steam flow rate as
decay heat is discharged via the heat exchanger. The input from the "Condensate Return to
IRWST for Long Term PRHR Operation" calculation note (APP-PXS-M3C-072) is
developed and used in the Sizing / Performance calculation to evaluate condensation losses
based on the calculated steam flowrate which is boiled off from the IRWST. In addition, the
losses due to containment pressurization, heatup of passive heat sinks, and containment
leakage are also included as a function of time.

5. AP1000 Safe Shutdown Temperature Evaluation, APP-SSAR-GSC-536

The safe shutdown temperature evaluation, which is documented in Chapter 19E of the DCD,
demonstrates the capability of the PRHR HX to reduce the core average temperature to 420
'F within 36 hours after shutdown following any design basis transient. The loss of AC
power to the station auxiliaries event (also known as a loss of normal feedwater with a
coincident loss of offsite power) is the most limiting transient with respect to removal of core
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decay heat; and is used to demonstrate that the passive safety systems can bring the plant to a
stable, safe condition.

The safe shutdown temperature evaluation relies on the IRWST to reduce the core average
temperature, and is therefore sensitive to condensate return rate. The safe shutdown
temperature evaluation is being revised to reflect updates incorporated in the approved DCD
Revision 19 design, as well as the condensate return insights and design changes described in
sections 4.0 and 5.0 of this report.

A.3 Performance Comparison - Expected Results

A comparison of three cases was run using a preliminary, unverified version of the PRHR HX
Sizing / Performance Calculation (APP-PXS-M3C-020) to evaluate long term PRHR HX
operation during design basis events. In each of these cases, different assumptions for condensate
return to the IRWST were made, the heat exchanger operation was evaluated and the impact to
the safety analyses was considered. Each of the cases is described below.

1. The first evaluation reflects the original assumptions for condensate return. It models a DBA
case where containment isolation and PXS gutter drain isolation work as expected. The gutter
bypass is assumed to be a constant value. In addition, steam lost to pressurize the
containment and to passive heat sinks is ignored. This results in the PRHR HX operating
successfully for about 45 days. The top PRHR HX tubes are not uncovered for 2.2 days. This
case is consistent with what was assumed in the AP1000 safety analyses reported in DCD
Revision 19.

2. The second evaluation is a case indicative of what the original design may have actually been
able to achieve if the changes described in section 5.0 were not made. This evaluation
models a DBA case where containment isolation and PXS gutter drain isolation work as
expected. The gutter bypass models the results of condensate return testing of the original
design configuration; and is a function of the condensate flow rate. [

],b c The results of this evaluation show that the PRHR HX can only operate for up to
2 days. The top PRHR HX tubes uncover in 5.5 hours. This time to tube uncovery is shorter
than most of the DCD Chapter 15 analyses, so these analyses might have been affected if no
design changes were made. The time to tube uncovery is significantly less than assumed in
the safe shutdown analysis, so that analysis would have been affected.

3. The third evaluation is a case which considers the updated design modifications. It models a
DBA case where containment isolation and gutter drain isolation work as expected. The
gutter bypass is determined by recent testing for the proposed modified design and is a
function of the condensate flow rate. The expected steam lost to pressurize the containment
and to passive heat sinks is included in the analysis on a conservative basis based on
preliminary design calculations. The preliminary analysis indicates that the PRHR HX is
expected to operate successfully for 3 to 4 weeks. The top PRHR HX tubes are not expected
to be uncovered until after 15 hours. This time to tube uncovery is longer than any DCD
Chapter 15 analysis, so Chapter 15 would not be affected. The time to tube uncovery is less
than that assumed in the safe shutdown analysis. However, preliminary calculations indicate
that safe stable shutdown condition is achieved and maintained.
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Appendix B

Marked up pages of the FSAR/DCD
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2. System Based Design Descriptions and ITAACD AP1000 Design Control Document

Table 2.2.3-1

ASME Class IE/ Loss of
Code Remotely Qual. Safety- Control Motive

Section Seismic Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. III Cat. I Valve Envir. Display DAS Function Position

Passive Residual Heat PXS-ME-01 Yes Yes -- / - - -

Removal Heat Exchanger
(PRHR HX)

Accumulator Tank A PXS-MT-01A Yes Yes -- - - / - -

Accumulator Tank B PXS-MT-01B Yes Yes -- / - - / - -

Core Makeup Tank PXS-MT-02A Yes Yes -- - - / - -

(CMT) A

CMT B PXS-MT-02B Yes Yes -- - - / -

IRWST PXS-MT-03 No Yes -- - - / - -

IRWST Screen A PXS-MY-YO0A No Yes -- / - - /- -

IRWST Screen B PXS-MY-YO LB No Yes -- / - - / - -

IRWST Screen C PXS-MY-YO0C No Yes -- - - / - -

Containment Recirculation PXS-MY-Y02A No Yes -- - - I -
Screen A

Containment Recirculation PXS-MY-Y02B No Yes - - / - - I -
Screen B

pH Adjustment Basket 3A PXS-MY-Y03A No Yes -- / - - -

pH Adjustment Basket 3B PXS-MY-Y03B No Yes -- / - - / -

pH Adjustment Basket 4A PXS-MY-YO4A No Yes - I - - / -

pH Adjustment Basket 4B PXS-MY-Y04B No Yes - I - - / -

Downspout Screen I A PXS-MY-Y81 No Yes - / - - I - -

Downspout Screen IB PXS-MY-Y82 No Yes -/ - -/- -

Tier 1 Material
APP-GW-GLR-607, revision 0
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.2.3-1 (cont.)

ASME Class IE/ Loss of
Code Remotely Qual. Safety- Control Motive

Section Seismic Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. III Cat. I Valve Envir. Display DAS Function Position

Downspout Screen IC PXS-MY-Y83 No Yes - -/- - - / -

Downspout Screen ID PXS-MY-Y84 No Yes - - / - - - / -

Downspout Screen 2A PXS-MY-Y85 No Yes - - - - / -

Downspout Screen 2B PXS-MY-Y86 No Yes - - / - - / -

Downspout Screen 2C PXS-MY-Y87 No Yes -- / - - -

Downspout Screen 2D PXS-MY-Y88 No Yes -- / - - / -

CMT A Inlet Isolation PXS-PL-VO02A Yes Yes Yes Yes/Yes Yes Yes/No None As Is
Motor-operated Valve (Position)

CMT B Inlet Isolation PXS-PL-VO02B Yes Yes Yes Yes/Yes Yes Yes/No None As Is
Motor-operated Valve (Position)
CMT A Discharge PXS-PL-VO14A Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open

Isolation Valve (Position) Open

CMT B Discharge PXS-PL-VO14B Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT A Discharge PXS-PL-VO15A Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT B Discharge PXS-PL-VO15B Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT A Discharge Check PXS-PL-VO16A Yes Yes No - / - No - / - Transfer -

Valve Open/
Transfer
Closed

Note: Dash (-) indicates not applicable.

Tier 1 Material
APP-GW-GLR-607, revision 0
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document
2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.2.3-2 (cont.)

ASME Leak Functional
Code Before Capability

Line Name Line Number Section III Break Required

IRWST screen cross-connect line PXS-L1 80A, PXS-L 1 80B Yes No Yes

Containment recirculation line A PXS-L1 13A, PXS-L131A, PXS-L132A Yes No Yes

Containment recirculation line B PXS-L 113B, PXS-L 131 B, PXS-L 132B Yes No Yes

IRWST gutter drain line PXS-L142A, PXS-L142B Yes No Yes

PXS-L141A, PXS-L141B Yes No No

Downspout drain lines from polar PXS-L301A, PXS-L302A, PXS-L303A, Yes No Yes
crane girder and internal stiffener to PXS-L304A, PXS-L305A, PXS-L306A,
collection box A PXS-L307A, PXS-L308A

Downspout drain lines from polar PXS-L301 B, PXS-L302B, PXS-L303 B, Yes No Yes
crane girder and internal stiffener to PXS-L304B, PXS-L305B, PXS-L306B,
collection box B PXS-L307B, PXS-L308B

Tier I Material
APP-GW-GLR-607, revision 0
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3. Design of Structures, Components,
Equipment and Systems AP1000 Design Control Document

Table 3.2-3 (Sheet 16 of 75)

AP1000 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

AP1000 Seismic Principal Con-
Tag Number Description Class Category struction Code Comments

Passive Core Cooling System (Continued)
PXS-MY-Y01C IRWST Screen C C I Manufacturer Std. Structural frame

and attachment
use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y02A Containment Recirculation C I Manufacturer Std. Structural frame
Screen A and attachment

use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y02B Containment Recirculation C I Manufacturer Std. Structural frame
Screen B and attachment

use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y03A pH Adjustment Basket A C I Manufacturer Std.

PXS-MY-Y03B pH Adjustment Basket B C I Manufacturer Std.
PXS-MY-Y03C pH Adjustment Basket C C I Manufacturer Std.
PXS-MY-Y03D pH Adjustment Basket D C I Manufacturer Std.

PXS-MY-Y81 Downspout Screen IA C I Manufacturer Std.

PXS-MY-Y82 Downspout Screen 1B C I Manufacturer Std.

PXS-MY-Y83 Downspout Screen IC C I Manufacturer Std.

PXS-MY-Y84 Downspout Screen 1 D C I Manufacturer Std.
PXS-MY-Y85 Downspout Screen 2A C I Manufacturer Std.
PXS-MY-Y86 Downspout Screen 2B C I Manufacturer Std.

PXS-MY-Y87 Downspout Screen 2C C I Manufacturer Std.
PXS-MY-Y88 Downspout Screen 2D C I Manufacturer Std.

PXS-PL-VO02A CMT A CL Inlet Isolation A I ASME III-1

PXS-PL-VO02B CMT B CL Inlet Isolation A I ASME II-1
PXS-PL-VO0OA CMT A Upper Sample B I ASME 111-2

PXS-PL-V01OB CMT B Upper Sample B I ASME 111-2

PXS-PL-VO11A CMT A Lower Sample B I ASME 111-2

PXS-PL-VO11B CMT B Lower Sample B I ASME 111-2

Tier 2 Material
APP-GW-GLR-607, revision 0
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3. Design of Structures, Components,Equipimen! .. d Systems AP1000 Design Control Document

Fig-~ 3.9,2.1 (S. ) of 3)
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l Westinghouse

Document Control Desk
U S Nuclear Regulatory Commission
Washington, DC 20852-2738

Westinghouse Electric Company
Nuclear Power Plants
1000 Westinghouse Drive
Cranberry Township, Pennsylvania 16066
USA

Direct tel: 412-374-6206
Direct fax: 724-940-8505

e-mail: sisklrb@westinghouse.com
Project letter: APCAPG_000051

Our ref: CAW-13-3656

April 18, 2013

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject: Transmittal of APP-GW-GLR-161, Revision 0, Changes to Passive Core Cooling System
Condensate Return (Proprietary) and APP-GW-GLR-607, Revision 0, Changes to Passive
Core Cooling System Condensate Return (Non-Proprietary)

The proprietary information for which withholding is being requested in the above-referenced letter is
further identified in the affidavit signed by Westinghouse Electric Company LLC. The affidavit
accompanying this letter, sets forth the basis on which the information may be withheld from public
disclosure by the Commission and address with specificity the considerations listed in paragraph (b) (4) of
10 CFR Section 2.390 of the Commission's regulations.

Accordingly, this letter authorizes the utilization of the accompanying affidavit by APOG.

Correspondence with respect to the proprietary aspects of this application for withholding or the
accompanying affidavit should reference CAW-1 3-3656 and should be addressed to J. A. Gresham,
Manager, Regulatory Compliance, Westinghouse Electric Company, Suite 428, 1000 Westinghouse
Drive, Cranberry Township, Pennsylvania 16066.

Very truly yours,

Robert B, Sisk
Program Manager Korea/UAE



CAW-13-3656
April 18, 2013

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF BUTLER:

Before me, the undersigned authority, personally appeared Robert B. Sisk, who, being by me

duly sworn according to law, deposes and says that he is authorized to execute this Affidavit on behalf of

Westinghouse Electric Company LLC (Westinghouse), and that the averments of fact set forth in this

Affidavit are true and correct to the best of his knowledge, information, and belief:

Robert B. Sisk
Program Manager Korea/UAE

Sworn to and subscribed

before me this / day

of April 2013.

COMMONWEALTH OF PENNSYLVANIA

LiUnda J. Bug%, Notary Public
cty of R AJsgeny County

! o F~xps June ot. 203s
MorIw, faialnnV~ly aAssadion of Notreds

I c

/Notary Public



CAW-I 3-3656
April 18,2013

(1) I am Program Manager Korea/UAE, Westinghouse Electric Company, LLC (Westinghouse), and

as such, I have been specifically delegated the function of reviewing the proprietary information

sought to be withheld from public disclosure in connection with nuclear power plant licensing and

rule making proceedings, and am authorized to apply for its withholding on behalf of

Westinghouse.

(2) 1 am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the

Commission's regulations and in conjunction with the Westinghouse "Application for

Withholding" accompanying this Affidavit.

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating

information as a trade secret, privileged or as confidential commercial or financial information.

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations,

the following is furnished for consideration by the Commission in determining whether the

information sought to be withheld from public disclosure should be withheld.

(i) The information sought to be withheld from public disclosure is owned and has been held

in confidence by Westinghouse.

(ii) The information is of a type customarily held in confidence by Westinghouse and not

customarily disclosed to the public. Westinghouse has a rational basis for determining

the types of information customarily held in confidence by it and, in that connection,

utilizes a system to determine when and whether to hold certain types of information in

confidence. The application of that system and the substance of that system constitute

Westinghouse policy and provide the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several

types, the release of which might result in the loss of an existing or potential competitive

advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component,

structure, tool, method, etc.) where prevention of its use by any of

Westinghouse's competitors without license from Westinghouse constitutes a

competitive economic advantage over other companies.
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(b) It consists of supporting data, including test data, relative to a process (or

component, structure, too], method, etc.), the application of which data secures a

competitive economic advantage, e.g., by optimization or improved

marketability.

(C) Its use by a competitor would reduce his expenditure of resources or improve his

competitive position in the design, manufacture, shipment, installation, assurance

of quality, or licensing a similar product.

(d) It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

It contains patentable ideas, for which patent protection may be desirable.

There arc sound policy reasons behind the Westinghouse system which include the

following:

(a) 'Me use of such information by Westinghouse gives Westinghouse a competitive

advantage over its competitors. It is, therefore, withheld from disclosure to

protect the Westinghouse competitive position,

(b) It is information that is marketable in many ways. The extent to which such

information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.

(C) Use by our competitor would put Westinghouse at a competitive disadvantage by

reducing his expenditure of resources at our expense.

(d) Each component of proprietary infon-nation pertinent to a particular competitive

advantage is potentially as valuable as the total competitive advantage, If

competitors acquire components of proprietary information, any one component
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may be the key to the entire puzzle, thereby depriving Westinghouse of a

competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of

Westinghouse in the world market, and thereby give a market advantage to the

competition of those countries.

(f) The Westinghouse capacity to invest corporate assets in research and

development depends upon the success in obtaining and maintaining a

competitive advantage.

(iii) The information is being transmitted to the Commission in confidence and, under the

provisions of 10 CFR Section 2.390; it is to be received in confidence by the

Commission.

(iv) The information sought to be protected is not available in public sources or available

information has not been previously employed in the same original manner or method to

the best of our knowledge and belief.

(v) The proprietary information sought to be withheld from within the APP-GW-GLR-161,

Revision 0, Changes to Passive Core Cooling System Condensate Return, and may be

used only for that purpose.

The information requested to be withheld reveals details of the AP 1000 design; sequence

and method of construction; and timing and content of inspection and testing. This

information was developed and continues to be developed by Westinghouse. The

information is part of that which enables Westinghouse to manufacture and deliver

products to utilities based on proprietary designs.

Public disclosure of this proprietary information is likely to cause substantial hann to the

competitive position of Westinghouse because it would enhance the ability of competitors

to provide similar commercial power reactors without commensurate expenses.
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The information requested to be withheld is the result of applying the results of many

years of experience in an intensive Westinghouse effort and the expenditure of a

considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar technical

programs would have to be performed and a significant manpower effort, having the

requisite talent and experience, would have to be expended.

Further the deponent sayeth not.
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PROPRIETARY INFORMATION NOTICE

Transmitted herewith are proprietary and/or non-proprietary versions of documents furnished to the NRC
in connection with requests for generic and/or plant-specific review and approval.

In order to conform to the requirements of 10 CFR 2.390 of the Commission's regulations concerning the
protection of proprietary information so submitted to the NRC, the information which is proprietary in the
proprietary versions is contained within brackets, and where the proprietary information has been deleted
in the non-proprietary versions, only the brackets remain (the information that was contained within the
brackets in the proprietary versions having been deleted). The justification for claiming the information
so designated as proprietary is indicated in both versions by means of lower case letters (a) through (f)
located as a superscript immediately following the brackets enclosing each item of information being
identified as proprietary or in the margin opposite such information. These lower case letters refer to the
types of information Westinghouse customarily holds in confidence identified in Sections (4 )ii)(a)
through (4)(ii)(f) of the affidavit accompanying this transmittal pursuant to 10 CFR 2.390(b)(1).

COPYRIGHT NOTICE

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to
make the number of copies of the information contained in these reports which are necessary for its
internal use in connection with generic and plant-specific reviews and approvals as well as the issuance,
denial, amendment, transfer, renewal, modification, suspension, revocation, or violation of a license,
permit, order, or regulation subject to the requirements of 10 CFR 2.390 regarding restrictions on public
disclosure to the extent such information has been identified as proprietary by Westinghouse, copyright
protection notwithstanding. With respect to the non-proprietary versions of these reports, the NRC is
permitted to make the number of copies beyond those necessary for its internal use which are necessary in
order to have one copy available for public viewing in the appropriate docket files in the public document
room in Washington, DC and in local public document rooms as may be required by NRC regulations if
the number of copies submitted is insufficient for this purpose. Copies made by the NRC must include
the copyright notice in all instances and the proprietary notice if the original was identified as proprietary.
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1.0 Summary Description

The Passive Residual Heat Removal Heat Exchanger (PRHR HX) is the safety related
means of emergency core decay heat removal for the AP1 000 plant. It is located in the In-
containment Refueling Water Storage Tank (IRWST). The PRHR HX contains a normally
open inlet line which is connected to the Reactor Coolant System (RCS) Hot Leg, and
discharges into one of the Steam Generators. The heat exchanger is used in non-loss of
coolant accident (non-LOCA) transients and also in LOCA events until voiding begins in the
RCS Hot Leg. For any non-LOCA event, the PRHR HX plays an integral role in decay heat
removal, as opening one of the two outlet isolation valves initiates natural circulation through
the heat exchanger, transferring heat from the RCS into the IRWST. This transfer of heat
from the Reactor Coolant System to the IRWST causes the temperature of the water in the
tank (IRWST) to increase, eventually becoming saturated, and initiate steaming of the tank.

The steam generated will discharge through a series of vents located at the roof of the
IRWST, and be released into the containment atmosphere. This steam condenses on
"passive heat sinks" within the containment, such as the containment vessel wall, Polar
Crane Girder (PCG), concrete, piping, components, or any other subcooled surface; until
these passive heat sinks reach saturation temperature. The condensation on the walls of
containment forms a thin fluid film and runs down the surface until it is returned to the
IRWST via the Passive Core Cooling System (PXS) gutter which is located around the
circumference of containment.

Upon actuation of the PRHR HX, a series of air-operated valves are actuated to isolate the
normal gutter drain path to the Liquid Radwaste System, and divert condensation to the
IRWST. It is important that sufficient condensate return is achieved during non-LOCA PRHR
HX operation, as reduction of IRWST level to below the top of the tubes will begin to
degrade the heat exchanger performance.

As steaming to the containment begins following PRHR HX operation and saturation of the
IRWST, there are a number of mechanisms that can prevent the condensed steam from
returning to the IRWST. The mechanisms are as follows:

Condensation:

1) Steam to pressurize the containment

2) Steam condensation on Passive Heat Sinks

3) Raining from the containment roof

4) Losses due to containment internal structures and features

Losses due to pressurization and condensation are being quantified with development of
two new calculations. A full scale section of the containment wall was constructed at the
Westinghouse facility to test and quantify condensate losses related to physical transitions
and interferences.

As a result of the condensate return testing, modifications to the Polar Crane Girder, Internal
Stiffener, and PXS gutter design were made. In addition, extensions of the gutter were
added above the Upper Personnel Lock and Upper Equipment Hatch. A downspout system
was also added to capture condensation at the PCG and stiffener locations.
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2.0 Detailed Description

Tier 1 Chanaes

The added components of the PXS are integral to providing safety-related core decay heat
removal during non-LOCA events. Therefore, it is appropriate to apply inspections, test,
analyses and acceptance criteria to the added PXS components to provide reasonable
assurance that the facility has been constructed and will be operated in conformity with the
applicable design criteria, codes and standards. To provide assurance that ITAAC design
commitment 5.a of Table 2.2.3-4 will be met, the component numbers for the following
downspout screens are added to Table 2.2.3-1:

PXS-MY-Y81 PXS-MY-Y85 PXS-MY-Y82 PXS-MY-Y86

PXS-MY-Y83 PXS-MY-Y87 PXS-MY-Y84 PXS-MY-Y88

To provide assurance that ITAAC design commitment 5.b of Table 2.2.3-4 will be met, the
additional downspout piping is added to the PXS recirculation system as captured in
Table 2.2.3-2:

PXS-L301A PXS-L305A PXS-L301B PXS-L305B

PXS-L302A PXS-L306A PXS-L302B PXS-L306B

PXS-L303A PXS-L307A PXS-L303B PXS-L307B

PXS-L304A PXS-L308A PXS-L304B PXS-L308B

Tier 2 Changes

The new PXS downspout screens are AP1 000 Safety Class C and Seismic Category I
components. These components meet the quality assurance requirements of 10 CFR 50,
Appendix B. The screens must be demonstrated to have no functional damage following a
seismic ground motion exceeding the operating basis earthquake ground motion before
resuming operations. Component numbers for the following downspout screens are added
to Table 3.2-3, AP1000 Classification of Mechanical and Fluid Systems, Components, and
Equipment, to capture these requirements.

PXS-MY-Y81 PXS-MY-Y85 PXS-MY-Y82 PXS-MY-Y86

PXS-MY-Y83 PXS-MY-Y87 PXS-MY-Y84 PXS-MY-Y88

Pictorial detail of the Polar Crane Girder is shown in DCD Figure 3.8.2-1 (Sheet 3 of 3),
Containment Vessel General Outline, and shows the fabrication holes in the top right figure.
As these holes are blocked in the modified configuration, this detail has been removed from
this figure.

To support the changes to the PXS system, the additional downspout piping is captured on
the PXS piping and instrumentation diagrams (P&IDs). Figure 6.3-2, Passive Core Cooling
System Piping and Instrumentation Diagram (Sheet 2) has been modified to include
continuation flags for condensate returning to the IRWST originating from Gutter Return
Boxes A and B.

All proposed changes are shown in Enclosure 6.

3.0 Technical Evaluation

General design criteria 34 and 35 require the PXS to be capable of removing core decay
and residual heat, and provide an abundance of core cooling such that fuel design limits and
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the RCS design conditions are not exceeded. As the PXS provides core decay heat removal
during design basis events, performance of this safety-related function is confirmed through
ITAAC design commitment 8.b. The changes described herein do not change the
commitment to complete the performance test of the PRHR HX.

4.0 Regulatory Evaluation

4.1 Exemption Justification

4.1.1 Pursuant to 10 CFR §52.63(b)(1), an exemption from elements of the design as
certified in the 10 CFR Part 52, Appendix D, design certification rule is requested
for plant-specific Tier 1 material departures from the API1000 DCD for Tier 1
information. This exemption request is in accordance with the provisions of 10
CFR §50.12, 10 CFR §52.7, and 10 CFR Part 52, Appendix D, as demonstrated
below.

Applicable Reaulation(s): 10 CFR Part 52, Appendix D. Section 11I.B
Specific wording from which exemption is requested:

"Ill. Scope and Contents

B. An applicant or licensee referencing this appendix, in accordance with
Section IV of this appendix, shall incorporate by reference and comply with
the requirements of this appendix, including Tier 1, Tier 2 (including the
investment protection short-term availability controls in Section 16.3 of the
DCD), and the generic TS except as otherwise provided in this appendix.
Conceptual design information in the generic DCD and the evaluation of
severe accident mitigation design alternatives in appendix 1 B of the generic
DCD are not part of this appendix."

4.1.2 PEF evaluated this exemption request in accordance with 10 CFR Part 52,
Appendix D, Section VIII.A.4, 10 CFR §50.12, 10 CFR §52.7 and 10 CFR
§52.63, which state that the NRC may grant exemptions from the requirements of
the regulations provided the following six conditions are met: 1) the exemption is
authorized by law [§50.12(a)(1)]; 2) the exemption will not present an undue risk
to the health and safety of the public [§50.12(a)(1)]; 3) the exemption is
consistent with the common defense and security [§50.12(a)(1)]; 4) special
circumstances are present [§50.12(a)(2)]; 5) the special circumstances outweigh
any decrease in safety that may result from the reduction in standardization
caused by the exemption [§52.63(b)(1)]; and 6) the design change will not result
in a significant decrease in the level of safety [Part 52, Appendix D, VIII.A.1]. The
requested exemption satisfies the criteria for granting specific exemptions, as
described below.

1. This exemption is authorized by law

The NRC has authority under 10 CFR §§ 50.12, 52.7, and 52.63 to grant
exemptions from the requirements of NRC regulations. Specifically, 10 CFR
§§50.12 and 52.7 state that the NRC may grant exemptions from the
requirements of 10 CFR Part 52 upon a proper showing. No law exists that would
preclude the changes covered by this exemption request. Additionally, granting
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of the proposed exemption does not result in a violation of the Atomic Energy Act
of 1954, as amended, or the Commission's regulations.

Accordingly, this requested exemption is "authorized by law," as required by 10
CFR §50.12(a)(1).

2. This exemption will not present an undue risk to the health and safety
of the public

The proposed exemption from the requirements of 10 CFR 52, Appendix D,
Section IIL.B would allow changes to elements of the plant-specific Tier 1 DCD to
depart from the AP1 000 certified (Tier 1) design information. The plant-specific
Tier I DCD will continue to reflect the approved licensing basis for the applicant,
and will maintain a consistent level of detail with that which is currently provided
elsewhere in Tier 1 of the plant-specific DCD. Because the change to the
condensate return portion of the passive core cooling system description
maintains its design functions, the changed design will ensure the protection of
the health and safety of the public. Therefore, no adverse safety impact which
would present any additional risk to the health and safety is present. The affected
Design Description in the plant-specific Tier 1 DCD will continue to provide the
detail necessary to support the performance of the associated ITAAC.

Therefore, the requested exemption from 10 CFR 52, Appendix D, Section IIL.B
would not present an undue risk to the health and safety of the public.

3. The exemption is consistent with the common defense and security

The exemption from the requirements of 10 CFR 52, Appendix D, Section IIL.B
would change elements of the plant-specific Tier 1 DCD by departing from the
AP1000 certified (Tier 1) design information relating to the condensate return
portion of the passive core cooling system. The exemption does not alter the
design, function, or operation of any structures or plant equipment that are
necessary to maintain a safe and secure status of the plant. The proposed
exemption has no impact on plant security or safeguards procedures.

Therefore, the requested exemption is consistent with the common defense and

security.

4. Special circumstances are present

10 CFR §50.12(a)(2) lists six "special circumstances" for which an exemption
may be granted. Pursuant to the regulation, it is necessary for one of these
special circumstances to be present in order for the NRC to consider granting an
exemption request. The requested exemption meets the special circumstances of
10 CFR §50.12(a)(2)(ii). That subsection defines special circumstances as when
"Application of the regulation in the particular circumstances would not serve the
underlying purpose of the rule or is not necessary to achieve the underlying
purpose of the rule."
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The rule under consideration in this request for exemption is 10 CFR 52,
Appendix D, Section 111.13, which requires that an applicant referencing the
AP1000 Design Certification Rule (10 CFR Part 52, Appendix D) shall
incorporate by reference and comply with the requirements of Appendix D,
including Tier 1 information. The Levy Units 1 and 2 COLA references the
AP1000 Design Certification Rule and incorporates by reference the
requirements of 10 CFR Part 52, Appendix D, including Tier 1 information. The
underlying purpose of Appendix D, Section 111.13 is to describe and define the
scope and contents of the AP1 000 design certification, and to require compliance
with the design certification information in Appendix D to maintain the level of
safety in the design.

The proposed changes to the condensate return portion of the passive core
cooling system maintain the design margins of the Passive Core Cooling System.
This change does not impact the ability of any structures, systems, or
components to perform their functions or negatively impact safety. Accordingly,
this exemption from the certification information will enable the applicant to safely
construct and operate the AP1 000 facility consistent with the design certified by
the NRC in 10 CFR 52, Appendix D.

Therefore, special circumstances are present, because application of the current
generic certified design information in Tier 1 as required by 10 CFR Part 52,
Appendix D, Section III.B, in the particular circumstances discussed in this
request would not achieve the underlying purpose of the rule.

5. The special circumstances outweigh any decrease in safety that may
result from the reduction in standardization caused by the exemption

Based on the nature of the changes to the plant-specific Tier 1 information and
the understanding that these changes support the design function of the Passive
Core Cooling System, it is expected that other AP1 000 applicants and licensees
will request this exemption. This exemption request and the associated marked-
up tables demonstrate that there is a minimal change from the generic AP1 000
DCD, minimizing the reduction in standardization and consequently the safety
impact from the reduction.

Therefore, the special circumstances associated with the requested exemption
outweigh any decrease in safety that may result from the reduction in
standardization caused by the exemption. In fact, as described in 6. below, the
exemption will result in no reduction in the level of safety.

6. The design change will not result in a significant decrease in the level of
safety.

The exemption revises the plant-specific DCD Tier 1 information by altering the
description of the passive core cooling system condensate return design. The
components added to the condensate return function design enables the Passive
Core Cooling System to meet its design functions. Because these functions are
met, there is no reduction in the level of safety.
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Therefore, the design change will not result in a significant decrease in the level
of safety.

As demonstrated above, this exemption request satisfies NRC requirements for
an exemption to the design certification rule for the AP1000.

4.2 Significant Hazards Consideration

4.2.1 Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?

No accident previously evaluated in the plant-specific DCD is attributed to the
failure of the condensate return features of the design. The proposed changes
add passive downspout piping and other subcomponents that do not rely on
Protection and Safety Monitoring System (PMS) actuation or other support
systems to move active components (the failure of which could contribute to
initiating event frequency) to a safe position. The proposed changes also meet
applicable NRC general design criteria requirements. Therefore the changes do
not increase the probability of a previously evaluated accident.

The added components are constructed of only those materials appropriately
suited for exposure to the reactor coolant environment as described in Chapter
6.1 of the plant-specific DCD. No aluminum is permitted to be used in the
construction of these components to ensure they will not contribute to hydrogen
production in containment. The changes do not alter design features available
during normal operation that are used for reactor coolant testing, reactor coolant
activity monitoring, or reactor coolant clean-up. The changes do not adversely
impact accident source term parameters, which could increase radiological dose
consequences.

As previously described, the proposed changes would not adversely affect the
ability of the PRHR HX to meet the design requirements of GDCs 34 and 35. The
components added by this change would not increase the consequences of an
accident previously evaluated in the plant-specific DCD.

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

An evaluation of the downspout and gutter return subsystem determined the
components are capable of acceptably performing their safety-related function,
even in the event of a single failure of the subsystem. The new downspout piping
does not interface with piping in other systems that provide safety-related or
defense-in-depth support to the plant, thus precluding the possibility condensate
could be diverted before reaching the gutter. The modified components do not
incorporate any active features relied upon to support normal operation. The
downspout and gutter return components are seismically qualified to remain in
place and functional during seismic and dynamic events. Consequently, the
proposed component changes do not introduce new failure modes, interactions
or dependencies, the malfunction of which could lead to new accident scenarios.

4.2.3 Does the proposed change involve a significant reduction in a margin of safety?

The proposed change does not involve a significant reduction in the margin of
safety. The proposed change does not reduce the redundancy or diversity of any
safety-related SSCs. The proposed changes increase the amount of condensate
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available in the IRWST after the initiation of a design basis event. Though the
fraction of condensate returned is smaller than originally assumed, the changes
do not significantly degrade overall PXS performance. Slightly lower condensate
return rates result in a slightly earlier transition to PRHR HX uncovery; but the
margins to specified acceptable fuel design limits during these non-LOCA events
are not significantly reduced.

4.3 Applicable Regulatory Requirements/Criteria

10 CFR 52, Appendix D, Section VIII.B.5.a requires that an applicant or licensee who
references this appendix may depart from Tier 2 information, without prior NRC
approval, unless the proposed departure involves a change to or departure from Tier 1
information, Tier 2* information, or the Technical Specifications, or requires a license
amendment under paragraphs B.5.b or B.5.c of that section. When evaluating the
proposed departure, an applicant or licensee shall consider all matters described in the
plant-specific DCD. This exemption request involves a departure from Tier 1
information, with Tier 2 involved departures.

4.4 Precedent

No precedent is cited.

4.5 Conclusions

Based on the considerations discussed above:

(1) there is reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, and

(2) such activities will be conducted in compliance with the Commission's regulations,
and

(3) the issuance of the exemption will not be inimical to the common defense and
security or to the health and safety of the public.

The above evaluations demonstrate the requested changes can be accommodated
without an increase in the probability or consequences of an accident previously
evaluated, without creating the possibility of a new or different kind of accident from any
accident previously evaluated, and without a significant reduction in a margin of safety.
Having arrived at negative declarations with regard to the criteria of 10 CFR 50.92, this
assessment determines the requested change does not involve a Significant Hazards
Consideration.

5.0 Risk Assessment

A risk assessment was determined to be not applicable to address the acceptability of
this request.

6.0 References

1) Westinghouse Electric Company, AP1000 Design Control Document, Revision 19,
June 2011

2) Westinghouse Electric Company, Topical Report, APP-GW-GLR-161, Changes to
Passive Core Cooling System Condensate Return
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.2.3-1

ASME Class 1E/ Loss of
Code Remotely Qual. Safety- Control Motive

Section Seismic Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. III Cat. I Valve Envir. Display DAS Function Position

Passive Residual Heat PXS-ME-01 Yes Yes - - / - - / -
Removal Heat Exchanger
(PRHR HX)

Accumulator Tank A PXS-MT-01A Yes Yes - - / - - - / -

Accumulator Tank B PXS-MT-011B Yes Yes - - / - - - / -

Core Makeup Tank PXS-MT-02A Yes Yes - - / - - - / -
(CMT) A

CMT B PXS-MT-02B Yes Yes - - / - - - / -

IRWST PXS-MT-03 No Yes - - / - - - / -

IRWST Screen A PXS-MY-YO1A No Yes - - / - - - / -

IRWST Screen B PXS-MY-YO1B No Yes - - I - - - / -

IRWST Screen C PXS-MY-Y01C No Yes - - / - - - I -
Containment Recirculation PXS-MY-Y02A No Yes - - I - - - I -
Screen A

Containment Recirculation PXS-MY-Y02B No Yes - - I - - I -
Screen B

pH Adjustment Basket 3A PXS-MY-Y03A No Yes - - I - - - I -
pH Adjustment Basket 3B PXS-MY-Y03B No Yes - - I - - - I -
pH Adjustment Basket 4A PXS-MY-Y04A No Yes - / - - I -

pH Adjustment Basket 4B PXS-MY-Y04B No Yes - I - - I -

Downspout Screen IA PXS-MY-Y81 No Yes - - I - - I -
Downspout Screen 1B PXS-MY-Y82 No Yes - I - - I -

Tier I Material
APP-GW-GLR-607, revision 0

2.2.3-4 Revision 19+



2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 
2.2.3-1 

(cont.)2. System Based Design Descriptions and ITAAC APlOQO Design Control Document

Table 2.2.3-1 (cont.)

ASME Class 1E/ Loss of
Code Remotely Qual. Safety- Control Motive

Section Seismic Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. III Cat. I Valve Envir. Display DAS Function Position

Downspout Screen IC PXS-MY-Y83 No Yes -- - - / - -

Downspout Screen 1D PXS-MY-Y84 No Yes -- / - - / - -

Downspout Screen 2A PXS-MY-Y85 No Yes -- - - / - -

Downspout Screen 2B PXS-MY-Y86 No Yes -- / - - / - -

Downspout Screen 2C PXS-MY-Y87 No Yes -- / - - / - -

Downspout Screen 2D PXS-MY-Y88 No Yes -- / - - / - -

CMT A Inlet Isolation PXS-PL-VO02A Yes Yes Yes Yes/Yes Yes Yes/No None As Is
Motor-operated Valve (Position)

CMT B Inlet Isolation PXS-PL-VO02B Yes Yes Yes Yes/Yes Yes Yes/No None As Is
Motor-operated Valve (Position)

CMT A Discharge PXS-PL-VO14A Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT B Discharge PXS-PL-VO14B Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT A Discharge PXS-PL-VO15A Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT B Discharge PXS-PL-VO15B Yes Yes Yes Yes/Yes Yes Yes/Yes Transfer Open
Isolation Valve (Position) Open

CMT A Discharge Check PXS-PL-VO16A Yes Yes No -/- No - / - Transfer
Valve Open/

Transfer
Closed

Note: Dash (-) indicates not applicable.

Tier 1 Material
APP-GW-GLR-607, revision 0

2.2.3-5 Revision 19+



2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.2.3-2 (cont.)

ASME Leak Functional
Code Before Capability

Line Name Line Number Section III Break Required

IRWST screen cross-connect line PXS-L180A, PXS-L18OB Yes No Yes

Containment recirculation line A PXS-L1 13A, PXS-L 131 A, PXS-L132A Yes No Yes

Containment recirculation line B PXS-L113B, PXS-L13 1B, PXS-L132B Yes No Yes

IRWST gutter drain line PXS-L142A, PXS-L142B Yes No Yes

PXS-L141A, PXS-L 141B Yes No No

Downspout drain lines from polar PXS-L301A, PXS-L302A, PXS-L303A, Yes No Yes
crane girder and internal stiffener to PXS-L304A, PXS-L305A, PXS-L306A,
collection box A PXS-L307A, PXS-L308A

Downspout drain lines from polar PXS-L301B, PXS-L302B, PXS-L3031B, Yes No Yes
crane girder and internal stiffener to PXS-L304B, PXS-L305B, PXS-L306B,
collection box B PXS-L307B, PXS-L308B

Tier 1 Material
APP-GW-GLR-607, revision 0

2.2.3-13 Revision 19+



3. Design of Structures, Components,
Equipment and Systems AP1O00 Design Control Document

Table 3.2-3 (Sheet 16 of 75)

AP1000 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

API000 Seismic Principal Con-
Tag Number Description Class Category struction Code Comments

Passive Core Cooling System (Continued)
PXS-MY-Y01C IRWST Screen C C I Manufacturer Std. Structural frame

and attachment
use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y02A Containment Recirculation C I Manufacturer Std. Structural frame
Screen A and attachment

use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y02B Containment Recirculation C I Manufacturer Std. Structural frame
Screen B and attachment

use ASME III,
Subsection NF
criteria. Screen
modules use
manufacturer std.

PXS-MY-Y03A pH Adjustment Basket A C I Manufacturer Std.
PXS-MY-Y03B pH Adjustment Basket B C I Manufacturer Std.
PXS-MY-Y03C pH Adjustment Basket C C I Manufacturer Std.
PXS-MY-Y03D pH Adjustment Basket D C I Manufacturer Std.
PXS-MY-Y81 Downspout Screen I A C I Manufacturer Std.
PXS-MY-Y82 Downspout Screen IB C I Manufacturer Std.
PXS-MY-Y83 Downspout Screen IC C I Manufacturer Std.
PXS-MY-Y84 Downspout Screen ID C I Manufacturer Std.
PXS-MY-Y85 Downspout Screen 2A C I Manufacturer Std.
PXS-MY-Y86 Downspout Screen 2B C I Manufacturer Std.
PXS-MY-Y87 Downspout Screen 2C C I Manufacturer Std.
PXS-MY-Y88 Downspout Screen 2D C I Manufacturer Std.
PXS-PL-VO02A CMT A CL Inlet Isolation A I ASME III-1
PXS-PL-VO02B CMT B CL Inlet Isolation A I ASME III-1
PXS-PL-VO1OA CMT A Upper Sample B I ASME 111-2
PXS-PL-VO10B CMT B Upper Sample B I ASME 111-2
PXS-PL-V011A CMT A Lower Sample B I ASME 111-2

PXS-PL-VO11B CMT B Lower Sample B I ASME 111-2

Tier 2 Material
APP-GW-GLR-607, revision 0

3.2-35 Revision 19+
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The following are the revisions to the LNP Units 1 and 2 COLA based on the changes presented

in the previous enclosures.

COLA Part 2. FSAR

COLA Part 2, FSAR Chapter 1, Table 1.8-201, Summary of FSAR
will be revised to add the following departure:

Departures from the DCD,

Departure
FSAR

Section or
Number Departure Description Summary Subsection

LNP DEP 3.2-1 The condensate return portion of the Passive 3.2, 3.8, 6.3
Core Cooling System has been upgraded to
add downspouts and plug fabrication holes in
the Polar Crane Girder in order to maximize the
return of condensate to the In-Containment
Refueling Water Storage Tank and ensure
long-term operation of the Passive Residual
Heat Removal Heat Exchanger to meet design
requirements.

COLA Part 2, FSAR Sections 3.2, 3.8 and 6.3 will be revised to add departures from DCD Table
3.2-3 (Sheet 16 of 75), Figure 3.8.2-1 (Sheet 3 of 3) and Figure 6.3-2 (Sheet 2), with a LMA of
LNP DEP 3.2-1. The mark-ups with the departures are contained in Enclosure 6 to this letter.

COLA Part 7

COLA Part 7, Departures and Exemption Requests, will be revised to add the following
exemption and departure:

I A. STD and LNP Departures

This Departure Report includes deviations in the Levy Nuclear Plant, Units 1 and 2 COLA FSAR
from the Tier 2 information in the applicable Design Control Document (DCD), pursuant to 10
CFR Part 52, Appendix D, Section VIII and Section X.B.1.

I The following Departures is-are described and evaluated in detail in this report.

Departure Number Description

STD DEP 1.1-1 Administrative departure for organization and
numbering for the FSAR sections

LNP DEP 3.2-1 Addition of downspouts to the condensate return
portion of the Passive Core Cooling System

STD DEP 8.3-1 Class I E voltage regulating transformer current
limiting features
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Departure LNP DEP 3.2-1 is a departure from AP1000 Tier 1 information, in addition to Tier 2
information in the DCD; an exemption request and NRC approval is required prior to
implementation.

AA1 DOparturoc That Can 19 lm'APOMOnted Without PrIor. NRC Appiroval

I. v, R 4e wl He
•..wk-•;.-,- ¢.e dep-.,.• fGF G [ ga ;-,a,-.t;,-•n,-

STI) DEP 8.3 i G .,,;:la I ,F , 49 ,,ag •e uatn tv, ,,. meF ,U,,

Departure Number LNP DEP 3.2-1:

Affected DCD/FSAR Sections: Table 3.2-3, Figure 3.8.2-1, Figure 6.3-2

Summary of Departure:

Modifications to the Polar Crane Girder (PCG), Internal Stiffener, and Passive Core Cooling
System (PXS) gutter design were made. The fabrication holes at the top surface of the PCG
and in the stiffener are blocked. A downspout piping network was added to collect and transport
condensation from the PCG and stiffener to PXS Collection Boxes. Eight new PXS downspout
screens were added at the entrance of each of the downspouts at the PCG and stiffener to
prevent any larger debris from blocking the downspout piping.

Scope/Extent of Departure:

Upon actuation of the Passive Residual Heat Removal heat exchanger (PRHR HX), a series of
air-operated valves are actuated to isolate the normal gutter drain path to the Liquid Radwaste
System, and divert condensation to the In-containment Refueling Water Storage Tank (IRWST).
It is important that sufficient condensate return is achieved during non-loss of coolant accident
(LOCA) PRHR HX operation, since reduction of IRWST level to below the top of the tubes will
begin to degrade the heat exchanger performance.

As steaming to the containment begins, following initiation of PRHR HX operation and
saturation of the IRWST, there are a number of mechanisms that can prevent the condensed
steam from returning to the IRWST. The mechanisms are as follows:

1) Condensation:
2) Steam to pressurize the containment
3) Steam condensation on Passive Heat Sinks
4) Raining from the containment roof
5) Losses due to containment internal structures and features



Enclosure 7 to Serial: NPD-NRC-2013-010
Page 4 of 8

Losses due to pressurization and condensation are being quantified with development of two
new calculations.

As a result of the condensate return testing, modifications to the Polar Crane Girder (PCG),
Internal Stiffener, and Passive Core Cooling System (PXS) gutter design were made. The
fabrication holes at the top surface of the PCG and in the stiffener are blocked. A downspout
piping network was added to collect and transport condensation from the PCG and stiffener to
PXS Collection Boxes. Eight new PXS downspout screens were added at the entrance of each
of the downspouts at the PCG and stiffener to prevent any larger debris from blocking the
downspout piping.

Departure Justification:

The proposed change does not involve a significant reduction in the margin of safety. The
proposed change does not reduce the redundancy or diversity of any safety-related SSCs. The
proposed changes increase the amount of condensate available in the IRWST after the initiation
of a design basis event. Though the fraction of condensate returned is smaller than originally
assumed, the changes do not significantly degrade overall PXS performance. Slightly lower
condensate return rates result in a slightly earlier transition to PRHR HX uncovery; but the
margins to specified acceptable fuel design limits during these non-LOCA events are not
significantly reduced.

In conclusion, based on the considerations discussed above, (1) there is reasonable assurance
that the health and safety of the public will not be endangered by operation in the proposed
manner, (2) such activities will be conducted in compliance with the Commission's regulations,
and (3) the implementation of the change will not be inimical to the common defense and
security or to the health and safety of the public.

Departure Evaluation:

This Tier 2 departure performs modifications to the PCG, Internal Stiffener, and PXS gutter
design. The fabrication holes at the top surface of the PCG and in the stiffener are blocked. A
downspout piping network was added to collect and transport condensation from the PCG and
stiffener to PXS Collection Boxes. Eight new PXS downspout screens were added at the
entrance of each of the downspouts at the PCG and stiffener to prevent any larger debris from
blocking the downspout piping. The proposed change does not involve a significant reduction in
the margin of safety. The proposed change does not reduce the redundancy or diversity of any
safety-related SSCs. The proposed changes increase the amount of condensate available in the
IRWST after the initiation of a design basis event. Therefore, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an
accident previously evaluated in the plant-specific DCD.

2. Result in more than a minimal increase in the likelihood of occurrence of a
malfunction of an SSC important to safety and previously evaluated in the plant-
specific DCD.

3. Result in more than a minimal increase in the consequences of an accident
previously evaluated in the plant-specific DCD.

4. Result in more than a minimal increase in the consequences of a malfunction of
an SSC important to safety previously evaluated in the plant-specific DCD.
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5. Create a possibility for an accident of a different type than any evaluated
previously in the plant-specific DCD.

6. Create a possibility for a malfunction of an SSC important to safety with a
different result than any evaluated previously in the plant-specific DCD.

7. Result in a design basis limit for a fission product barrier as described in the
plant-specific DCD being exceeded or altered.

8. Result in a departure from a method of evaluation described in the plant-specific
DCD used in establishing the design bases or in the safety analyses.

This departure does not affect resolution of a severe accident issue identified in the plant-

specific DCD. Therefore, this departure has no safety significance.

NRC Approval Requirement:

This departure requires an exemption from the requirements of 10 CFR Part 52, Appendix D,
Section Ill.B, which requires compliance with Tier I requirements of the API 000 DCD.
Therefore, an exemption is requested in Part B of this COL Application Part.

A2 Dopar•tu•. that RoguirF NRC A.PFrval Prior Wo ImplmenRtatioR

NeRe

B. Levy Nuclear Plant, Units I and 2 Exemption Requests

Progress Energy Florida, Inc (PEF) requests the following exemptions related to:

1. Notused, and

2. Combined License (COL) Application Organization and Numbering

3. Special Nuclear Material (SNM) Material Control and Accounting Program
Description

4. Containment Cooling Changes in regard to Passive Core Cooling System Condensate
Return

Discussion and justification for each of these requests is provided in the following
pages.

I
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4) Containment Cooling Changes in regard to Passive Core Cooling System Condensate

Return

Applicable Regulation(s): 10 CFR Part 52 Appendix D, Section III.B

Specific wording from which exemption is requested:

"Ill. Scope and Contents

B. An applicant or licensee referencing this appendix, in accordance with Section IV of this
appendix, shall incorporate by reference and comply with the requirements of this
appendix, including Tier 1, Tier 2 (including the investment protection short-term availability
controls in Section 16.3 of the DCD), and the generic TS except as otherwise provided in
this appendix. Conceptual design information in the generic DCD and the evaluation of
severe accident mitigation design alternatives in appendix 1 B of the generic DCD are not
part of this appendix."

Pursuant to 10 CFR §52.63(b)(1), an exemption from elements of the design as certified in the
10 CFR Part 52, Appendix D, design certification rule is requested for plant-specific Tier 1
material departures from the AP1000 DCD for Tier 1 information. This exemption request is in
accordance with the provisions of 10 CFR §50.12, 10 CFR §52.7, and 10 CFR Part 52,
Appendix D

Discussion:

The changes requested to Tier 1 Table 2.2.3-1 and Table 2.2.3-2 and associated Tier 2
changes, to Table 3.2-3, Figure 3.8.2-1 and Figure 6.3-2, provide additional equipment and
construction of the components to insure Passive Core Cooling System (PXS) system
performance during design basis scenarios.

Conclusion:

This exemption request is evaluated in accordance with 10 CFR Part 52, Appendix D, Section
VIII.A.4, 10 CFR §50.12, 10 CFR §52.7 and 10 CFR §52.63, which state that the NRC may
grant exemptions from the requirements of the regulations provided the following six conditions
are met: 1) the exemption is authorized by law [§50.12(a)(1)]; 2) the exemption will not present
an undue risk to the health and safety of the public [§50.12(a)(1)]; 3) the exemption is consistent
with the common defense and security [§50.12(a)(1)]; 4) special circumstances are present
[§50.12(a)(2)]; 5) the special circumstances outweigh any decrease in safety that may result
from the reduction in standardization caused by the exemption [§52.63(b)(1)]; and 6) the design
change will not result in a significant decrease in the level of safety [Part 52, Appendix D,
VIII.A.1]. The requested exemption satisfies the criteria for granting specific exemptions, as
described below.

1. This exemption is authorized by law

The NRC has authority under 10 CFR §§ 50.12, 52.7, and 52.63 to grant exemptions from the
requirements of NRC regulations. Specifically, 10 CFR §§50.12 and 52.7 state that the NRC
may grant exemptions from the requirements of 10 CFR Part 52 upon a proper showing. No law
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exists that would preclude the changes covered by this exemption request. Additionally,
granting of the proposed exemption does not result in a violation of the Atomic Energy Act of
1954, as amended, or the Commission's regulations.

Accordingly, this requested exemption is "authorized by law," as required by 10 CFR

§50.12(a)(1).

2. This exemption will not present an undue risk to the health and safety of the public

The proposed exemption from the requirements of 10 CFR 52, Appendix D, Section 11I.B would
allow changes to elements of the plant-specific Tier 1 DCD to depart from the AP1 000 certified
(Tier 1) design information. The plant-specific Tier I DCD will continue to reflect the approved
licensing basis for the applicant, and will maintain a consistent level of detail with that which is
currently provided elsewhere in Tier 1 of the plant-specific DCD. Because the change to the
condensate return portion of the passive core cooling system description maintains its design
functions, the changed design will ensure the protection of the health and safety of the public.
Therefore, no adverse safety impact which would present any additional risk to the health and
safety is present. The affected Design Description in the plant-specific Tier I DCD will continue
to provide the detail necessary to support the performance of the associated ITAAC.

Therefore, the requested exemption from 10 CFR 52, Appendix D, Section IIL.B would not
present an undue risk to the health and safety of the public.

3. The exemption is consistent with the common defense and security

The exemption from the requirements of 10 CFR 52, Appendix D, Section III.B would change
elements of the plant-specific Tier 1 DCD by departing from the AP1000 certified (Tier 1) design
information relating to the condensate return portion of the passive core cooling system. The
exemption does not alter the design, function, or operation of any structures or plant equipment
that are necessary to maintain a safe and secure status of the plant. The proposed exemption
has no impact on plant security or safeguards procedures.

Therefore, the requested exemption is consistent with the common defense and security.

4. Special circumstances are present

10 CFR §50.12(a)(2) lists six "special circumstances" for which an exemption may be granted.
Pursuant to the regulation, it is necessary for one of these special circumstances to be present
in order for the NRC to consider granting an exemption request. The requested exemption
meets the special circumstances of 10 CFR §50.12(a)(2)(ii). That subsection defines special
circumstances as when "Application of the regulation in the particular circumstances would not
serve the underlying purpose of the rule or is not necessary to achieve the underlying purpose
of the rule."

The rule under consideration in this request for exemption is 10 CFR 52, Appendix D, Section
Ill.B, which requires that an applicant referencing the AP1000 Design Certification Rule (10 CFR
Part 52, Appendix D) shall incorporate by reference and comply with the requirements of
Appendix D, including Tier I information. The Levy Units 1 and 2 COLA references the AP1 000
Design Certification Rule and incorporates by reference the requirements of 10 CFR Part 52,
Appendix D, including Tier 1 information. The underlying purpose of Appendix D, Section IIL.B is
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to describe and define the scope and contents of the AP1000 design certification, and to require
compliance with the design certification information in Appendix D to maintain the level of safety
in the design.

The proposed changes to the condensate return portion of the passive core cooling system
maintain the design margins of the Passive Core Cooling System. This change does not impact
the ability of any structures, systems, or components to perform their functions or negatively
impact safety. Accordingly, this exemption from the certification information will enable the
applicant to safety construct and operate the AP1 000 facility consistent with the design certified
by the NRC in 10 CFR 52, Appendix D.

Therefore, special circumstances are present, because application of the current generic
certified design information in Tier 1 as required by 10 CFR Part 52, Appendix D, Section III.B,
in the particular circumstances discussed in this request would not achieve the underlying
purpose of the rule.

S. The special circumstances outweigh any decrease in safety that may result from the
reduction In standardization caused by the exemption

Based on the nature of the changes to the plant-specific Tier 1 information and the
understanding that these changes support the design function of the Passive Core Cooling
System, it is expected that other AP1 000 applicants and licensees will request this exemption.
This exemption request and the associated marked-up tables demonstrate that there is a
minimal change from the generic AP1000 DCD, minimizing the reduction in standardization and
consequently the safety impact from the reduction.

Therefore, the special circumstances associated with the requested exemption outweigh any
decrease in safety that may result from the reduction in standardization caused by the
exemption. In fact, as described in 6. below, the exemption will result in no reduction in the
level of safety.

6. The design change will not result in a significant decrease in the level of safety.

The exemption revises the plant-specific DCD Tier 1 information by altering the description of
the passive core cooling system condensate return design. The components added to the
condensate return function design enables the Passive Core Cooling System to meet its design
functions. Because these functions are met, there is no reduction in the level of safety.

Therefore, the design change will not result in a significant decrease in the level of safety. As
demonstrated above, this exemption request satisfies NRC requirements for an exemption to
the design certification rule for the AP1000.


