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T. Scarbrough
July 2010

5.4.6 Reactor Core Isolation Cooling System
5.4.6.1 Introduction

This section of the FSAR addresses the reactor core isolation cooling (RCIC) system. RCIC is
a safety system that serves as a standby source of cooling water to provide a limited decay heat
removal capability whenever the main feedwater system is isolated from the reactor vessel.
Unlike the previous generation of BWR plants, the RCIC in the ABWR is part of the emergency
core cooling system. The ABWR RCIC system also provides the decay heat removal necessary
for coping with a station blackout (SBO).

5.4.6.2 Summary of Application
Section 5.4.6, “Reactor Core Isolation Cooling System,” of the STP Units 3 and 4 COL FSAR
incorporates by reference Section 5.4.6 of the same title in the certified ABWR DCD, Revision 4.

In addition, in COL FSAR Section 5.4.6, the applicant provides the following:

Tier 1 Departure

e STDDEP T124-3 RCIC Turbine/Pump

In STP Units 3 and 4 FSAR Section 5.4.6, the applicant submits the Tier 1 Departure STD DEP
T1 2.4-3 RCIC Turbine/Pump. This departure involves the replacement of the RCIC turbine and
pump system design with an integrated (monoblock) alternate turbine-pump system design.
Tier 1 Section 2.4.4 discusses the departure and the simplification of the RCIC system. The
simplifications are the removal of unnecessary components such as the barometric condenser,
the vacuum pump, the condensate pump, valves, and associated equipment. Tier 2 Subsection
5.4.6.2.1.3 discusses interlocks and the removal of the valves. Tier 2 Subsection 5.4.6.2.2.1
discusses design condition changes related to the simplification of the RCIC design.

Subsection 5.4.6.2.5.2 discusses the Emergency Mode and the changes related to Departure
T12.4-3.

COL License Information Item

e COL License Information Item 5.8 Analyses of 8-hour RCIC Capability

This COL license information item addresses the capability of the RCIC system to operate for 8
hours and to provide a best estimate analysis available for NRC review by the end of
preoperational testing, thus demonstrating that the RCIC system can function for 8 hours in an
SBO event. This establishes Commitment (COM) 5.4-1.

Furthermore, a best estimate analysis demonstrating that an adequate direct current (DC)
battery and pneumatic supply capacity based on the as-purchased equipment configuration will
be completed and available for NRC review before the commencement of the Preoperational
Test Program. This establishes Commitment (COM) 5.4-2.



5.4.6.3 Regulatory Basis
The regulatory basis of the information incorporated by reference is in NUREG-1503.

In addition, the relevant requirements of the Commission regulations for the RCIC system, and
the associated acceptance criteria, are in Section 5.4.6 of NUREG-0800.

In accordance with Section VIII, “Processes for Changes and Departures,” of 10 CFR Part 52,
Appendix A, the applicant identifies Tier 1 departures. Tier 1 departures requiring prior NRC
approval are subject to the requirements specified in 10 CFR Part 52, Appendix A, Section
VIILA 4.

The regulatory basis for reviewing the COL license information items is in Section 5.4.6 of
NUREG-0800.

5.4.6.4 Technical Evaluation

As documented in NUREG-1503, the staff reviewed and approved Section 5.4.6 of the certified
ABWR DCD.

The staff reviewed Section 5.4.6 of the STP Units 3 and 4 COL FSAR and considered the
referenced ABWR DCD to ensure that the combination of the information in the COL FSAR and
the information in the ABWR DCD appropriately represents the complete scope of information
relating to this review topic." The staff’s review confirmed that the information in the application
and the information incorporated by reference address the required information relating to the
RCIC system.

The staff reviewed the information in the COL FSAR:

Tier 1 Departure

e STD DEP T124-3 RCIC Turbine/Pump

In STP Units 3 and 4 FSAR Section 5.4.6, the applicant submits the Tier 1 Departure STD DEP
T1 2.4-3 RCIC Turbine/Pump. This departure involves the replacement of the RCIC turbine and
pump system design with an integrated (monoblock) alternate turbine-pump system design.
Tier 1 Section 2.4.4 discusses the departure and the simplification of the RCIC system. The
simplifications are the removal of unnecessary components such as the barometric condenser,
the vacuum pump, the condensate pump, valves, and associated equipment.

The following changes were made to Tier 1 Section 2.4 .4:

e The barometric condenser was deleted from the RCIC System. This change is
acceptable because there is no barometric condenser in the new Turbine design.

e InTable 2.4.4, “Reactor Core Isolation Cooling System,” Items 3c, 3e, and 3f were
revised. The steam supply bypass valve logic description and the 10-second time

See “Finality of Referenced NRC Approvals”in SER Section 1.1.3, for a discussion on the staff’s
review related to verification of the scope of information to be included in a COL application that
references a design certification.



delay signal were deleted from the acceptance criteria. These changes are
acceptable because there is no steam supply valve or 10-second timer with the new
turbine design.

Also, in Table 2.4.4, Item 3i was revised. The pump torque was deleted from the
acceptance criteria. This change is acceptable because this parameter cannot be
directly measured in the integrated turbine/pump configuration.

In Figure 2.4.4a, “Reactor Core Isolation Cooling System,” the steam supply bypass
valve, Note 1, and class barrier were deleted. The steam supply bypass valve was
deleted because there is no steam supply bypass valve with the new turbine design.
Hence, this change is acceptable. The deletions of Note 1 and the class barrier
from the figure are acceptable because the new turbine will be qualified according
to ASME Code Section llI.

Tier 2 Subsection 5.4.6.2.1.3 discusses interlocks and the removal of the valves. Tier 2
Subsection 5.4.6.2.2.1 discusses design condition changes related to the simplification of the
RCIC design. Subsection 5.4.6.2.5.2 discusses the Emergency Mode and the changes related
to Departure T1 2.4-3.

The following changes were made to Tier 2 Section 5.4.6:

In FSAR Subsection 5.4.6.2.1.3, “Interlocks,” the interlocks to valves FO47, FO45,
FO31, FO32, turbine trip and throttle valve (Part of CO02) and FO12 were deleted.
These changes are acceptable because, these valves are not needed due to the
elimination of the support systems for the new turbine/pump design.

In FSAR Subsection 5.4.6.2.2.1, “Design Conditions,” Item 2 was deleted and ltems
1 and 3e were revised. These changes are acceptable because the revisions
reflect the new integrated turbine design.

FSAR Subsection 5.4.6.2.5.2, “Emergency Mode (Transient and LOCA Event),” was
revised to describe the new design. The new turbine/pump set is an integrated
component and the RCIC system utilizes a flow control system that is an integrated
part of the pump and turbine. The proposed changes are acceptable.

In FSAR Table 5.4-1a, “Net Positive Suction Head (NPSH) Available to RCIC
Pump,” the applicant changed the NPSH calculation due to the new cassette-type
strainer used in the ECCS pumps. The pump NPSH margin changed from 0.35m to
“2.84m-(Hr + Hst)”, in which He is the maximum frictional head excluding strainer
frictional head and Hsr is the frictional head. Revision 3 of the COL FSAR Table
5.4.1a states that the “final system design will meet the required NPSH with
adequate margin.”

The applicant submitted the technical bases for the NPSH change in response to RAI
05.04.06-1 in letter dated July 2, 2009 (U7-STP-NRC-090062). The response did not
provide the pump NPSH margin and hence this issue is not resolved. NRC staff issued
RAI 05.04.06-3 as a supplemental RAI which states, “A new ECCS suction strainer
design was incorporated on STP 3 & 4 (STD DEP 6C-1) with a cassette type strainer.
The symbols Hr and Hst were provided without numerical values because the new
strainer head loss had not been determined. The applicant needs to submit the results
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of the pump NPSH calculations showing the available NPSH margin when the new
strainer head loss is determined.” This is being tracked as Open Item 05.04.06-3.

o InFSAR Table 5.4.2, “Design Parameters for RCIC System Components,” the
applicant removed the cooling water flow from Item (1). This change is acceptable
because the new design does not need cooling water flow. Also, the total pump
discharge flow was deleted because this parameter is a duplicate of the injection
flow. ltem (3) was deleted because there are no leak-off orifices in the new design.
The pump NPSH requirement was changed from 7.3 m to 7 m due to the
introduction of the new strainer design. Item (4), valve operation requirements for
valves FO12, FO13, FO31, FO32, FO45, FO46, and FO47, was deleted because
these valves listed in the DCD are no longer applicable to the new system design.
These changes are all due to the new turbine design change and are acceptable.

ABWR DCD Tier 2, Section 5.4.6 describes the RCIC System for the ABWR design certified in
10 CFR Part 52. STP FSAR Section 5.4, “Components and Subsystem Design,” incorporates
by reference ABWR DCD Tier 2 Section 5.4.6, but specifies STD DEP T1 2.4-3 for a new RCIC
turbine-pump design. The STP FSAR reflects the new RCIC turbine-pump design in several
sections such as Section 3.9, “Mechanical Systems and Components;” Table 3.9-8, “Inservice
Testing Safety-Related Pumps and Valves”; Section 3.9.6, “Testing of Pumps and Valves”; and
Subsection 6.3.2.2.3, “Reactor Core Isolation Cooling System (RCIC).” STP COL Application
Part 9, “Inspections, Tests, Analyses, Acceptance Criteria [ITAAC],” revises the ITAAC to reflect
the design change to an integrated RCIC turbine and pump.

On April 29, 2009, NRC staff conducted an onsite review of supporting documentation
describing the new RCIC turbine-pump design at the Westinghouse office in Rockville, MD. In
response to RAI 05.04.06-2-1, the applicant has submitted proprietary Toshiba Technical
Report UTLR-0004-P (Revision 0, June 2009), “Application of Turbine Water Lubricated (TWL)
Pump to South Texas Project Unit 3 & 4 RCIC Turbine-Pump.” The applicant’s letter dated July
7, 2009, addresses this RAI and other RAls on the new RCIC turbine-pump design. On
November 10 and 11, 2009, NRC staff conducted an audit of documentation supporting the STP
COL application at the Westinghouse office in Rockville (MD). The staff followed the guidance
in the Office of New Reactors (NRO) Office Instruction, NRO-REG-108, “Regulatory Audits,” in
performing the audit. One audit objective was to review information that supports the
description of the new RCIC turbine-pump design to be developed for STP Units 3 and 4. The
audit results are summarized in an NRC letter dated December 7, 2009 (ADAMS Accession No.
ML093220094). For example, the NRC staff found that Revision 0 to Toshiba Technical Report
UTLR-0004-P did not include provisions for the functional qualification of the new RCIC turbine
pump.

On May 10, 2010, the applicant submitted Revision 1 (dated March 2010) to Toshiba Technical
Report UTLR-0004-P in response to the audit findings. Section 9.3, “Qualification Information,”
in Toshiba Technical Report UTLR-0004-P (Revision 1) specifies that the TWL pump will be
functionally qualified to perform its required functions in compliance with ASME Standard QME-
1-2007, “Qualification of Active Mechanical Equipment used in Nuclear Power Plants,” as
accepted in Revision 3 to Regulatory Guide (RG) 1.100, “Seismic Qualification of Electric and
Active Mechanical Equipment and Functional Qualification of Active Mechanical Equipment for
Nuclear Power Plants.” ASME Standard QME-1-2007 incorporates lessons learned from
nuclear power plant operating experience and research programs for the qualification of nuclear
power plant mechanical equipment, and is accepted for use in Revision 3 to RG 1.100 with
certain staff positions. The NRC staff finds the reference to ASME Standard QME-1-2007 as
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addressed in Revision 3 to RG 1.100 for the functional qualification of the RCIC turbine pump to
be acceptable. Therefore, RAIl 05.04.06-2-1 is closed.

The RCIC turbine-pump design includes a small pump that returns leakoff water to the main
pump suction lines. The staff issued RAI 05.04.06-2-2 requesting the applicant to discuss this
leakoff pump and its design, qualifications, and IST provisions. The applicant’s response to RAI
05.04.06-2-2 in a letter dated July 7, 2009, states that the RCIC turbine-pump drain leakoff line
pump is a nonsafety-related pump, which is used to return leak-off drain water from the turbine
drain tank to the RCIC primary pump suction line. In response to the audit, Revision 1 to
Toshiba Technical Report UTLR-0004-P clarifies that the drain pump performs no safety-related
function and is not needed for TWL pump operation. As the drain pump does not perform a
safety-related function, the pump does not need to be included in the IST Program for STP
Units 3 and 4. Therefore, RAI 05.04.06-2-2 is closed.

The shaft bearings in the new RCIC turbine-pump design are in the center between the pump
and turbine rotors and are within the single casing. The staff issued RAI 05.04.06-2-3,
requesting the applicant to discuss the IST provisions for the RCIC turbine pump, including
vibration monitoring for these bearings. The applicant’s response to RAI 05.04.06-2-3 in a letter
dated July 7, 2009, states that the IST requirements for the RCIC system are defined in the TS
in STP FSAR Tier 2, Chapter 16 as well as Part 4 of the STP COL application. IST activities for
RCIC components will satisfy the IST Program developed for STP Units 3 and 4 in accordance
with 10 CFR 50.55a. The staff’s review of the IST Program for safety-related pumps and valves
in the RCIC system for STP Units 3 and 4 is discussed in Section 3.9.6, “Functional Design,
Qualification, and Inservice Testing Programs for Pumps, Valves, and Dynamic Restraints,” of
this SER. Therefore, RAIl 05.04.06-2-3 is closed.

The control of the new RCIC turbine pump for STP Units 3 and 4 is internal to the pump and
turbine with fewer control components than the previous design. The staff issued RAI 05.04.06-
2-4, requesting the applicant to describe the qualifications and periodic testing of the RCIC
turbine-pump control system. The applicant’s response to RAI 05.04.06-2-4 in a letter dated
July 7, 2009, states that the control system is qualified as part of the overall qualification of the
RCIC pump turbine by the pump supplier. For example, the qualification includes verification of
performance of the control system in a pump-turbine assembly while mounted on a shaker table
that simulates seismic events. The qualification of the non-metallic components is performed by
an analysis of reference data applicable to the materials being used in the control system. As
specified in Toshiba Technical Report UTLR-0004-P, the RCIC turbine pump must satisfy the
environmental and seismic qualification requirements provided in ABWR DCD Tier 2, Section
3.10, “Seismic and Dynamic Qualification of Mechanical and Electrical Equipment,” and Section
3.11, “Environmental Qualification of Safety-Related Mechanical and Electrical Equipment,” as
well as the environmental and seismic qualification requirements identified in IEEE 323, “IEEE
Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations,” and IEEE
344, “Guide for Seismic Qualification of Class 1 Electric Equipment for Nuclear Power
Generating Stations.”. Proper control system operation will be verified as part of the periodic
testing defined in the TS. ABWR DCD Tier 2 Sections 3.9, 3.10 and 3.11 reference the
application of IEEE Standards 323 and 344 for the ABWR design as accepted for use in RG
1.89, “Environmental Qualification of Certain Electric Equipment Important to Safety for Nuclear
Power Plants,” and RG 1.100 with specific staff positions. As noted above, Revision 1 to
Toshiba Technical Report UTLR-0004-P specifies that the TWL pump will be functionally
qualified to perform its required functions in compliance with ASME Standard QME-1-2007 as
accepted in Revision 3 to RG 1.100. The NRC staff finds the qualification and testing
requirements for the RCIC turbine-pump control system specified in the ABWR DCD, including
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ASME Standard QME-1-2007 as discussed in Revision 3 to RG 1.100 and the applicable IEEE
standards, to be acceptable. Therefore, RAl 05.04.06-2-4 is closed.

The new RCIC turbine-pump design provides for the main process water to lubricate the
bearings in the RCIC turbine pump. The staff issued RAI 05.04.06-2-5, requesting the applicant
to discuss the qualifications of the bearings for water coolant. The applicant’s response to RAI
05.04.06-2-5 in a letter dated July 7, 2009, states that vendor certification includes specifying
that the RCIC turbine pump will operate to the design specifications based on water quality
requirements for the design. The bearings will be made from carbon materials that are
specifically designed to be used with process water lubrication. The qualification will be
accomplished by a combination of vendor testing and analysis. As noted above, Revision 1 to
Toshiba Technical Report UTLR-0004-P specifies that the TWL pump will be functionally
qualified to perform its required functions in compliance with ASME Standard QME-1-2007 as
accepted in Revision 3 to RG 1.100. The NRC staff finds that the functional qualification of the
RCIC turbine pump in accordance with ASME Standard QME-1-2007 in accordance with the
staff positions in Revision 3 to RG 1.100 will address the qualification of the bearings for water
coolant, and is acceptable. Therefore, RAIl 05.04.06-2-5 is closed.

The staff issued RAI 05.04.06-2-6 requesting the applicant to describe the qualifications of the
RCIC turbine pump and its related components (including stop and throttle valves) for
performance, and dynamic and seismic conditions. The staff also requested the applicant to
describe the environmental qualification process for the electrical and mechanical components
(including non-metallic components) for the RCIC turbine pump and its related components.
The applicant’s response to RAI 05.04.06-2-6 in a letter dated July 7, 2009, states that the
qualification of the RCIC turbine pump is consistent with the provisions in Section QR, “General
Requirements,” and Section QP, “Qualification of Active Pump Assemblies,” of ASME Standard
QME-1-2007, with the exception that there is no shaft/seal system in the new RCIC turbine-
pump design. The TWL pump design is also subject to the seismic and environmental
qualification requirements specified in ABWR DCD Tier 2, Section 3.10, “Seismic and Dynamic
Qualification of Mechanical and Electrical Equipment,” and Section 3.11, “Environmental
Qualification of Safety-Related Mechanical and Electrical Equipment,” respectively. The vendor
qualification for performance and dynamic and seismic conditions is performed through a
combination of factory testing and engineering analysis, in accordance with the applicable
ASME Code. For example, the TWL pump design will be demonstrated to satisfy the
requirements of IEEE Standard 323, for the environmental conditions inside the reactor building
for normal and accident conditions and the seismic requirements of IEEE Standard 344.
Revision 1 to Toshiba Technical Report UTLR-0004-P specifies that the TWL pump will be
qualified in accordance with the environmental and seismic qualification provisions in ABWR
Tier 2 DCD Sections 3.10 and 3.11 and IEEE 323 and 344, as well as ASME Standard QME-1-
2007 as accepted in Revision 3 to RG 1.100. The NRC staff finds the qualification of the RCIC
turbine pump in accordance with ABWR DCD provisions, including ASME Standard QME-1-
2007 as addressed in Revision 3 to RG 1.100 and the applicable IEEE standards, to be
acceptable. Therefore, RAIl 05.04.06-2-6 is closed.

In RAI 05.04.06-2-7, the NRC staff requested the applicant to discuss implementation of the
maintenance requirements in 10 CFR 50.65 for the RCIC turbine pump and its related
components. The applicant’s response to RAI 05.04.06-2-7 in a letter dated July 7, 2009,
references Section 17.6S, “Maintenance Rule Program,” in the STP FSAR. The applicant
states that detailed procedures for compliance with 10 CFR 50.65 will be identified before fuel
loading through documented instructions and drawings that will include the RCIC System.
Toshiba Technical Report UTLR-0004-P provides examples of preventive maintenance for the
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new RCIC turbine pump, including recommended monthly and annual checks and tests as well
as a 5-year maintenance plan. The staff found the STP specifications for maintenance of the
RCIC system to be acceptable for this review of the new RCIC turbine-pump design. The
overall NRC review of the Maintenance Rule Program is discussed in Section 17 of this SER.
The actions by the applicant to develop and implement the Maintenance Rule Program will be
within the scope of future inspection activities following COL issuance. Therefore, RAI
05.04.06-2-7 is closed.

In RAI 05.04.06-2-8, the staff requested the applicant to describe the quality assurance (QA)
provisions for the design and manufacture of the RCIC turbine pump and its related
components. The applicant’s response to RAI 05.04.06-2-8 in a letter dated July 7, 2009, states
that the RCIC pump/turbine vendor QA Program applies the requirements specified in 10 CFR
Part 50, Appendix B. The RCIC turbine pump will be designed, manufactured, and documented
in accordance with ASME Code Section lll, Division 1, Class 2 requirements. The NRC staff
finds the application of the QA requirements specified in 10 CFR Part 50, Appendix B, and the
ASME Code requirements for the design and manufacture of the RCIC turbine pump to be
acceptable. Therefore, RAI 05.04.06-2-8 is closed.

In RAI 05.04.06-2-9, the staff requested the applicant to describe the valves used in the control
system for the RCIC turbine pump design, and their design, qualification, and IST provisions. In
response to RAI 05.04.06-2-9 in a letter dated July 7, 2009, the applicant described the RCIC
turbine pump control system, and indicated that the qualification process and IST provisions for
the RCIC system will include the valves used in the control system. As noted above, Revision 1
to Toshiba Technical Report UTLR-0004-P specifies that the TWL pump will be functionally
qualified to perform its required functions in compliance with ASME Standard QME-1-2007 as
accepted in Revision 3 to RG 1.100. As discussed in Section 3.9.6 of this SER, IST activities
for the RCIC turbine pump will be provided as specified by the IST Program for STP Units 3 and
4. The NRC staff finds the provisions in the ABWR DCD, including ASME Standard QME-1-
2007 as discussed in Revision 3 to RG 1.100, the applicable IEEE standards, and the IST
provisions discussed in Section 3.9.6 of this SER to be acceptable for the design, qualification,
and IST activities for the valves in the RCIC turbine pump control system. Therefore, RAI
05.04.06-2-9 is closed.

In RAI 05.04.06-2-10, the staff requested the applicant to discuss the design, qualification, and
IST provisions for the steam stop valve and throttle valve for the RCIC turbine-pump design. In
response to RAI 05.04.06-2-10 in a letter dated July 7, 2009, the applicant stated that the
qualification, maintenance, and inservice testing for the steam stop valves and throttle valves
are included as part of the activities for the RCIC system. As noted above, Revision 1 to
Toshiba Technical Report UTLR-0004-P specifies that the TWL pump will be functionally
qualified to perform its required functions in compliance with ASME Standard QME-1-2007 as
accepted in Revision 3 to RG 1.100. As discussed in Section 3.9.6 of this SER, IST activities
for the RCIC turbine pump will be provided as specified by the IST Program for STP Units 3 and
4. The NRC staff finds the provisions in the ABWR DCD, including ASME Standard QME-1-
2007 as discussed in Revision 3 to RG 1.100, the applicable IEEE standards, and the IST
provisions discussed in Section 3.9.6 of this SER, to be acceptable for the design, qualification,
and IST activities for the steam stop valve and throttle valve for the RCIC turbine pump design.
Therefore, RAI 05.04.06-2-10 is closed.

In RAI 05.04.06-2-11, the staff requested the applicant to discuss the design, qualification, and
IST provisions for a solenoid-operated, 4-way crossover valve used in the RCIC turbine pump.
In response to RAI 05.04.06-2-11 in a letter dated July 7, 2009, the applicant stated that the
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qualification, maintenance, and inservice testing for this valve will be included as part of those
activities for the RCIC system. As noted above, Revision 1 to Toshiba Technical Report UTLR-
0004-P specifies that the TWL pump will be functionally qualified to perform its required
functions in compliance with ASME Standard QME-1-2007 as accepted in Revision 3 to RG
1.100. As discussed in Section 3.9.6 of this SER, IST activities for the RCIC turbine pump will
be provided as specified by the IST Program for STP Units 3 and 4. The NRC staff finds the
provisions in the ABWR DCD, including ASME Standard QME-1-2007 as discussed in Revision
3 to RG 1.100, the applicable IEEE standards, and the IST provisions discussed in Section
3.9.6 of this SER, to be acceptable for the design, qualification, and IST activities for the cross-
over valve for the RCIC turbine pump design. Therefore, RAIl 05.04.06-2-11 is closed.

ABWR DCD Tier 2 Section 3.9.2.1.1, “Vibration and Dynamic Effects Testing,” describes tests
to confirm that piping, components, restraints, and supports have been designed to withstand
the dynamic effects of steady-state, flow-induced vibration (FIV) and anticipated operational
transient conditions. In RAI 05.04.06-2-12, the staff requested the applicant to summarize the
consideration of potential adverse flow effects from severe hydrodynamic and acoustic
resonance loads on the RCIC system and its components. The applicant’s response to RAI
05.04.06-2-12 in a letter dated July 7, 2009, states that the change in the RCIC pump design
does not affect the key design parameters that might impact hydrodynamic and acoustic
resonance loads from flow effects. The new RCIC turbine pump will be qualified to withstand
the vibratory loads associated with a combination of seismic and hydrodynamic loads that are
greater than those experienced by the ABWR. Monitoring of the piping movement in response
to loads from flow effects will be performed as part of the startup test program for STP Units 3
and 4, as described in ABWR DCD Tier 2 Subsection 14.2.12.2.11, “System Vibration,” and
Subsection 14.2.12.2.22, “RCIC System Performance,” incorporated by reference and modified
in the STP FSAR. The applicant’s response to RAI 03.09.06-26 (dated August 17, 2009) states
that the IST program will address the dynamic effects of steady-state FIV and anticipated
transient conditions as they relate to pumps, valves, and dynamic restraints. The applicant also
states that a parallel program that takes advantage of nuclear power plant operating experience
will be developed to assure that hydrodynamic loads and acoustic resonance are considered in
the design of the reactor coolant, steam, and feedwater systems. The staff considered the
provisions in ABWR DCD Tier 2, Subsection 3.9.2.1.1 and DCD Tier 2 Chapter 14 with the
clarification in the RAI response to provide confidence that the impacts of dynamic effects from
FIV on the RCIC System will be addressed at STP Units 3 and 4. The actions of the applicant
to address potential FIV effects will be within the scope of future inspection activities following
COL issuance. RAI 05.04.06-2-12 is closed.

In RAI 05.04.06-2-13, the staff requested the applicant to describe the analysis requirements,
system specifications, and pump performance curves for the RCIC turbine pump to demonstrate
that the new design will satisfy the ABWR requirements. The applicant’s response to RAI
05.04.06-2-13 in a letter dated July 7, 2009, references Toshiba Technical Report UTLR-0004-P
for the requested information. The staff found the RCIC technical report acceptable for
describing the analysis requirements, system specifications, and pump performance curves.
Therefore, RAI 05.04.06-2-13 is closed.



COL License Information Item

e COL License Information Item 5.8 Analyses of 8-hour RCIC Capability

Analysis To Demonstrate the Facility Has an 8—Hour, Non-Design SBO Capability

The applicant states that the best estimate analysis will be available for NRC staff to review by
the end of preoperational testing demonstrating that the RCIC system can function for 8 hours in
an SBO event. The applicant further states that the analysis will reflect Class 1E loadings
based on expected plant and operator responses during this event. The applicant states that
“Similar evaluations have been satisfactorily performed for other plants. (COM 5.4-1)” Because
a best estimate analysis will be available for NRC to review by the end of preoperational testing
demonstrating that the RCIC system can function for 8 hours in an SBO event, this COL license
information item is satisfied. This satisfies the COL License Information Item No. 5.8 identified
in DCD Table 1.9-1.

Analysis To Demonstrate that the DC Batteries and SRVs)/Automatic Depressurization System
(ADS) Pneumatics Have Sufficient Capacity

A best estimate analysis demonstrating that the DC batteries and SRVs/ADS pneumatics have
sufficient capacity to open and maintain the necessary safety relief valves open to depressurize
the reactor coolant system (RCS) following a RCIC failure due to battery failure (at about 8
hours), so that the AC-independent water addition mode of the RHR system can inject to the
core. The applicant states that a best estimate analysis demonstrating adequate DC battery
and pneumatic supply capacity based on the as-purchased equipment configuration will be
completed and available for NRC review before the commencement of the Preoperational Test
Program. This response satisfies the COL License Information Item No. 5.8 identified in DCD
Table 1.9-1.

5.4.6.5 Post Combined License Activities
The applicant identifies the following commitments:

e Demonstrate that the facility has the 8-hour non-design basis SBO capability (COM 5.4-
1).

o Demonstrate that DC batteries and SRV/ADS pneumatics have sufficient capacity to
open and maintain open SRVs necessary to depressurize the reactor coolant system
following RCIC failure due to battery failure at about 8 hours) (COM 5.4-2).

5.4.6.6 Conclusion

The NRC staff’s finding related to information incorporated by reference is in NUREG-1503.
NRC staff reviewed the application and checked the referenced DCD. The staff’s review
confirmed that the applicant has addressed the required information related to the RCIC system.
With the exception of Open Item 05.04.06-3, no outstanding information is expected to be
addressed in the COL FSAR related to this section.? Pursuant to 10 CFR 52.63(a)(5) and Part

2 See “Finality of Referenced NRC Approvals”in SER Section 1.1.3, for a discussion on the staff’s

review related to verification of the scope of information to be included in a COL application that
references a design certification.



52, Appendix A, Section VI.B.1, all nuclear safety issues relating to the RCIC system that were
incorporated by reference have been resolved.

As a result of Open Item 05.04.06-3, the staff is unable to finalize the conclusions relating to the
RCIC system in accordance with the NRC requirements.
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