10 STEAM AND POWER CONVERSION SYSTEM

This chapter of the safety evaluation report (SER) documents the U.S. Nuclear Regulatory
Commission (NRC) NRC staff’s review of Chapter 10, “Steam and Power Conversion System,”
of the Tennessee Valley Authority (hereinafter referred to as TVA or the applicant), Construction
Permit Application (CPA), Preliminary Safety Analysis Report (PSAR). TVA submitted this CPA
for a single unit, small modular reactor (SMR) plant at the Clinch River Nuclear (CRN) Site
located in Oak Ridge, Roane County, Tennessee. The PSAR is based on the proposed
construction of a one-unit BWRX-300 SMR (hereinafter referred to as CRN-1) designed by GE
Vernova Hitachi Nuclear Energy, Americas LLC (GVH) with a nominal electrical output of 300
MWe. The NRC staff’s regulatory findings documented in this SER are based on Revision 0 of
the TVA CPA PSAR, dated May 20, 2025 (NRC 2025-TN12773).

The NRC staff reviewed Chapter 10 of the TVA CPA PSAR, as supplemented, against
applicable regulatory requirements using regulatory guidance and standards to assess the
sufficiency of the preliminary information on Steam and Power Conversion Systems for the
issuance of a construction permit (CP) in accordance with Title 10, Code of Federal Regulations
(10 CFR) Part 50 (TN249), “Domestic Licensing of Production and Utilization Facilities.” As part
of this review, the NRC staff evaluated information on Steam and Power Conversion Systems,
with special attention given to design and operating characteristics, unusual or novel design
features, and principal safety considerations. The NRC staff evaluated the preliminary design of
the Steam and Power Conversion Systems to ensure the design criteria, design bases, and
information relative to construction is sufficient to provide reasonable assurance that the final
design will conform to the design basis.

The NRC staff’s reviews and evaluations for areas relevant to PSAR Chapter 10, including
regulations and guidance used, a summary of the application information reviewed, and
evaluation findings and conclusions, are discussed in the safety evaluation (SE) sections below
for each specific review area.

10.1 Summary Description

PSAR Section 10.1, Summary Description, contains an introductory description of the steam
and power conversion system and provides summaries of the protective features incorporated
in the design of the system. Figure 10.1-1, Simplified Flow Diagram with Representative Heat
Balance of the Steam and Power Conversion System, provides the preliminary high-level flow
diagram of the system with representative heat balance. Table 10.1-1, Design Features and
Representative Performance Characteristics of the Steam and Power Conversion System,
provides a summary of the important design and representative performance characteristics.

The PSAR indicates that the steam and power conversion system for the BWRX-300 consists of
the Turbine Generator (TG), Main Steam (MS) subsystem of the Nuclear Boiler System (NBS),
Main Condenser and Auxiliaries (MCA), Moisture Separator Reheater System (MSR), Turbine
Gland Seal System (TGSS), Turbine Bypass System (TBS), Circulating Water System (CWS),
Condensate Filters and Demineralizers System (CFD), and the Condensate and Feedwater
Heating System (CFS). Descriptions of the main elements of the steam and power conversion
system are provided in PSAR Sections 10.2 through 10.4.7. The NRC staff’s review is
documented in Sections 10.2 through 10.4.7 of this report.
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10.2 Turbine-Generator System

10.2.1 Turbine generator
10.2.1.1 Introduction

The turbine generator system (TGS) includes the main turbine, stop and control valves,
associated subsystems, generator and exciter. The main turbine includes a high-pressure unit
and two low-pressure units. PSAR Section 10.2 indicates that the turbine generator does not
have any Safety Category 1 or 2 functions. However, the system includes the following Safety
Category 3 functions:

o convert thermal energy from the main steam and hot reheat steam into rotational torque on
a shaft connected to the main generator based on the nominal conditions derived in the
plant heat balance

e convert mechanical energy from rotation of the main turbine into electrical power at a gross
nominal output of 300 Mwe

o provide electrical power to the switchyard via the isophase bus ducts and generator step up
transformer (described in Chapter 8)

e provide electrical power to the Electrical Distribution System via the unit auxiliary
transformer (described in Chapter 8)

¢ throttle steam flow using the turbine control valves (TCVs) based on signals from
Instrumentation and Control (I&C) systems

o close the turbine stop valves (TSVs) and TCVs when signaled to do so by I1&C systems

10.2.1.2 Regulatory Evaluation

The relevant regulatory requirements for this area of review and the associated acceptance
criteria are discussed in NUREG-0800, Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants: LWR Edition (SRP), Section 10.2, Turbine Generator,
Revision 3 (NRC 2021-TN8013), issued March 2007, and are summarized below:

10 CFR Part 50 (TN249), Domestic Licensing of Production and Utilization Facilities,
Appendix A, General Design Criteria for Nuclear Power Plants, General Design Criterion
(GDC) 4, Environmental and Dynamic Effects Design Bases, as it relates to the
protection of SSCs important to safety from the effects of turbine missiles by providing a
turbine overspeed protection system (with suitable redundancy) to minimize the
probability of generating turbine missiles.

Review interfaces with other SRP sections also can be found in Item |, Areas of Review, of
SRP Section 10.2.

10.2.1.3 Technical Evaluation
PSAR Section 10.2.2 indicates that the Turbine Generator Control System (TGCS) provides a
signal to the Safety Class 3 (SC3) Anticipatory Trip System. The Anticipatory Trip System,

which is part of the Safety Class 3 I&C System, is described in PSAR 7.3.3.2 Section. The NRC
staff’'s review of the Safety Class 3 1&C System is discussed in Section 7.3.3 of this report.
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Although the PSAR identifies the TG as a non-safety-related system, the NRC staff conducted
its review using the enhanced safety-focus review approach as discussed in the SRP
Introduction Part 2. The inability of the TG to perform its normal intended function will have no
direct effect on plant safety or the ability of the plant to achieve and maintain a safe-shutdown
condition. Therefore, the NRC staff’s review for the TG focused on how the system design
would preclude failure from adversely affecting SSCs important to safety; in particular, how
compliance with General Design Criterion (GDC 4) will be ensured in events in which TG
failures may result in the ejection of turbine missiles due to excessive turbine overspeed. In this
context, GDC 4 relates to the TGS for protecting SSCs important to safety from the effects of
turbine missiles by providing a turbine overspeed protection system (with suitable redundancy)
to minimize the probability of generation of turbine missiles.

To satisfy GDC 4, and as discussed in Section 3.5.1.3, Turbine Missiles, of this SE, the turbine
must have a low probability of rotor failure to minimize the likelihood that turbine missiles will
affect SSCs important to safety. The arrangement and the orientation of the TGS relative to
these essential SSCs are also to be considered in the overall minimization of turbine missiles
and is presented in PSAR Section 3.5.1.3.

In Section 3.5 of this report, the NRC staff presents its evaluation of the missile protection
design bases that the applicant presented in Section 3.5 of the PSAR.

In PSAR Section 10.2.2, the applicant discussed the design of the turbine overspeed
protection features. The applicant indicates that the normal speed control system is credited
to provide turbine overspeed control, the system is designed to limit peak overspeed resulting
from a loss of full load to below the overspeed trip setpoint (the overspeed trip setpoint is at
110 percent of rated speed). The PSAR indicates that the turbine also is provided with a
separate and redundant, highly reliable turbine overspeed protection system that actuates

in the event the normal speed control system fails to control the turbine speed, this system

is designed to ensure that turbine speed does not exceed 120 percent of rated speed. PSAR
Section 10.2.6 indicates that the main control is provided with turbine conditions, that include
an overspeed alarm.

The NRC staff evaluated the design description of the turbine overspeed protection and
determined that the applicant has identified that the turbine is provided with redundant and
independent overspeed protection to minimize the probability of generation of turbine missiles.

Based on the overspeed protection described in PSAR Section 10.2, and the turbine placement
and orientation described in PSAR Sections 3.5.1.3 and 10.2, the NRC staff finds that the
applicant has identified adequate design criteria that minimizes the likelihood that a turbine
missile will affect SSCs important to safety.

10.2.1.4 Conclusion

The NRC staff evaluated the turbine generator design description provided in PSAR Sections
3.5.1.3 and 10.2 and concluded that the applicant has proposed adequate design criteria for the
system. The NRC staff has confidence that a TGS constructed in accordance with these criteria
could meet the requirements of GDC 4. Therefore, the NRC staff finds that the information
provided by the applicant is sufficient to meet the regulatory requirements of 10 CFR 50.34(a)
and meets the other regulatory requirements identified in this section and adequately supports
the issuance of a CP pursuant to the regulations in 10 CFR 50.35.
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10.2.2 Turbine Rotor Integrity
10.2.2.1 Introduction

GDC 4 of Appendix A to 10 CFR Part 50 (TN249) requires that SSCs important to safety shall
be appropriately protected against environmental and dynamic effects, including the effects of
missiles that may result from equipment failure. Because turbine rotors have large masses and
rotate at relatively high speeds during normal reactor operation, failure of a rotor may result in
the generation of high-energy missiles that could affect the proper function of safety systems.
To satisfy GDC 4, turbine rotor integrity must be maintained to minimize the probability of
turbine rotor failure.

SRP Section 10.2.3, Revision 2 (NRC 2007-TN12840), provides guidance to achieve integrity of
the turbine rotor. Specifically, SRP Section 10.2.3 provides criteria to ensure that the turbine
rotor materials have acceptable fracture toughness and elevated temperature properties to
minimize the potential for failure. In addition, these criteria will ensure that the rotor is
adequately designed and will be receiving pre-service inspections (PSl) and periodic in-service
inspections (ISI) to monitor potential degradation.

10.2.2.2 Regulatory Evaluation

GDC 4 — Environmental and Dynamic Effects Design Bases requires redundant, diverse, and
testable turbine overspeed protection to be provided to minimize the probability of turbine
missile generation due to turbine overspeed. Turbine disk and rotor integrity are assured
through material selection, testing, and inspection.

NRC Regulatory Guide (RG) 1.115 (NRC 2012-TN12842) provides guidance on the evaluation
of the effect of turbine missiles and the issues related to the probability of turbine missile
generation. The integrity of the turbine rotor is maintained to minimize the failure of the turbine
rotor by using appropriate material, fabrication processes, and inspection and testing based on
the turbine missile probability analysis.

NUREG-0800, Standard Review Plan (SRP), Section 10.2.3 (NRC 2021-TN8013), Turbine
Rotor Integrity, provides guidance to achieve integrity of the turbine rotor. Specifically, SRP
Section 10.2.3 provides criteria to ensure that turbine rotor materials have acceptable fracture
toughness and elevated temperature properties to minimize the potential for failure. In addition,
these SRP criteria will ensure that the rotor is adequately designed and will be receiving
preservice inspections and periodic in-service inspections and testing to monitor potential
degradation.

10.2.2.3 Technical Evaluation

The NRC staff reviewed and evaluated the information in Section 10.2.3 of the TVA CPA PSAR,
Revision 0, as supplemented by letter dated April 1, 2026 (NRC 2026-TN13261), to ensure that
the evaluation of turbine missiles are in accordance with the criteria of SRP Section 10.2.3

(NRC 2007-TN12840) and RG 1.115 (NRC 2012-TN12842) to meet the requirements of GDC 4.

10.2.2.3.1 Material Properties, Fracture Toughness and Turbine Rotor Design

PSAR Section 10.2.3 states:
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Material specifications, fabrication history, and chemical analyses of the turbine disks
and rotors will be available after a turbine vendor is selected and described in the Final
Safety Analysis Report (FSAR).

In addition, PSAR Table 1.9-10 specifies the materials selection, fracture toughness, PSI,
turbine rotor design and ISI will comply with SRP Section 10.2.3 and will be provided in the
FSAR. In addition, letter dated April 1, 2026, (NRC 2026-TN13261), specified that the design
details associated with SRP Section 10.2.3 will be available when the design is finalized and will
be provided in the FSAR.

Further information on turbine rotor integrity can reasonably be deferred for later consideration
in the FSAR because this information is not necessary to be provided as part of a CPA. PSAR
Section 10.2.4 states:

The design of the TG conforms with Regulatory Guide (RG) 1.115, Protection Against
Turbine Missiles.

The NRC staff will confirm that the final turbine design conforms to this design basis during the
evaluation of the FSAR for the operating license application.

10.2.2.3.2 Turbine Missile Probability Analysis and Strike Zone

PSAR Section 10.2.4 specifies that the BWRX-300 uses a 3,600 rpm turbine. Position C.5 of
RG 1.115 (NRC 2012-TN12842) states that the NRC will review turbine designs that are
significantly different from the current 1,800 rpm machines on a case-by-case basis to
determine the applicability of the strike zones. The evaluation of the low trajectory turbine
missile strike zone is evaluated in Section 3.5.1.3 of this report. Because a turbine vendor has
not been selected, the evaluation of the 3600 rpm turbine strike zone and the associated turbine
missile probability analysis will be evaluated as part of the operating license application.

10.2.2.3.3 Preservice Inspection, Inservice Inspection, and Inservice Testing
PSAR Section 10.2.5 states:

The inspection program plan for the turbine assembly and valves is based on turbine
missile probability calculations, operating experience of similar equipment, and
inspection results. The valve testing program, including test frequency, will be
determined when the turbine vendor is selected.

In addition, PSAR Section 10.2.5 specifies that the description of the PSI program to
demonstrate the initial integrity of the turbine disks and rotors will be available after the

turbine vendor is selected. This will include details on the finish machining, ultrasonic
inspection, surface inspection, visual inspection, and spin testing. In addition, in response

to Audit question A-10.2-1, the PSAR will state that the valve testing program, including test
frequency, will be determined when the turbine vendor is selected. Accordingly, further
information on PSI, ISI, and testing of the turbine, can reasonably be left for later consideration
in the FSAR. Based on this, the turbine inspection and testing program will be evaluated during
the operating license review once a turbine has been selected and actual SSCs and their as-
built locations are determined. The NRC staff will evaluate the detailed turbine missile analysis
to determine the inspection of the turbine rotor and testing frequencies of the turbine control
systems (including valves) during the operating license application.
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10.2.2.4 Conclusion

The NRC staff finds that the applicant provided sufficient information on the turbine in
accordance with guidance in RG 1.70 (NRC 1978-TN12810) and that the detailed review of the
turbine rotor integrity will be reviewed during the operating license application once the turbine
has been selected and the as-built locations of the important to safety SSCs are established.
Based on the above, the NRC staff finds that the information in PSAR Section 10.2.3 (NRC
2007-TN12840) is sufficient to meet the regulatory requirements of 10 CFR 50.34(a) and meets
the other regulatory requirements identified in this section and adequately supports the issuance
of a CP pursuant to the regulations 10 CFR 50.35 ) (TN249). Because the turbine has not been
selected, the applicant will complete the:

e materials selection

o fracture toughness

e PSI

e |[SI

e valve testing

e turbine rotor design

o the 3600 rpm turbine strike zone and the associated turbine missile probability analysis

for the turbine rotors to demonstrate that the facility meets the applicable requirements of GDC
4 and make them available for staff review as part of, or before submission of, the operating
license application at the Clinch River site. The applicant is also expected to provide Table 1.9-
10 in the FSAR. The table specifies the materials selection, fracture toughness, PSI, turbine
rotor design and IS that complies with SRP Section 10.2.3.

10.3 Main Steam Subsystem

10.3.1 Introduction

The SRP Section 10.3 indicates that the MS supply system for a BWR direct-cycle plant
extends from the outermost containment isolation valves up to and including the turbine stop
valves and includes connected piping that is 6.4 cm (2.5 in.) in nominal diameter and larger, up
to and including the first valve that is either normally closed or is capable of automatic closure
during all modes of reactor operation.

PSAR Section 10.3 presents the design of the MS from the outboard side of the Main Steam
Containment Isolation Valves, through the Reactor Building, and in the Turbine Building. The
functions associated with MS containment isolation are described in Subsection 6.2.4.

The application indicates that the MS is credited to perform a Safety Category 1 function:
provide the capability to detect a line break in MS piping outside Containment.

The application indicates that the MS is credited to perform a Safety Category 2 function:
provide the capability to detect a line break in MS piping outside Containment, using diverse
means of detection from those used for Safety Category 1.

The application indicates that the MS is credited to perform a Safety Category 3 function:
convey steam from the reactor to the main turbine.
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10.3.2 Regulatory Evaluation

The relevant regulatory requirements for this area of review and the associated acceptance
criteria are discussed in SRP Section 10.3, Main Steam Supply System, and are summarized
below.

o GDC 2, “Design bases for protection against natural phenomena,” requires that SSCs
important to safety be designed to withstand the effects of natural phenomena such as
earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches without loss of capability
to perform their safety functions.

o GDC 4, “Environmental and dynamic effects design basis,” requires that SSCs
important to safety be designed to accommodate the effects of and to be compatible
with the environmental conditions associated with normal operation, maintenance,
testing, and postulated accidents, including loss-of-coolant accidents (LOCAs).

e GDC 5, “Sharing of structures, systems and components,” requires that SSCs important
to safety shall not be shared among nuclear power units unless it can be shown that such
sharing will not significantly impair their ability to perform their safety functions, including,
in the event of an accident in one unit, an orderly shutdown and cooldown of the remaining
units.

e GDC 34, “Residual heat removal,” requires that a system to remove residual heat be
provided.

¢ 10 CFR 50.63 (TN249), “Loss of All Alternating Current,” requires that a nuclear power plant
have the ability to withstand for a specified duration and recover from a station blackout
(SBO) as defined in 10 CFR 50.2.

10.3.3 Technical Evaluation

The NRC staff reviewed the MS system design, described in PSAR Section 10.3, in accordance
with guidance in SRP Section 10.3, to ensure compliance with the regulatory requirements
listed in Section 10.3.2 of this SER.

PSAR Section 10.3.2 identifies that the MS subsystem consists of two main steam lines (MSLs)
from the outboard Main Steam Containment Isolation Valves to the TSVs, the TBVs, the MSL
drains, and other load isolation/maintenance valves.

The primary function of the Main Steam Systems (MSSs) is to transport steam from the reactor
to the main turbine. The Safety Category 1 function of detecting a steam line break outside
containment is performed by using MSL differential pressure transmitter instruments. The
instruments measure steam flow and detect conditions that are indicative of a line break.
Instruments for sensing temperatures are provided in the Reactor Building steam tunnel and
Turbine Building steam area. Additional details related to MS line break outside containment is
discussed in PSAR Section 5.2.5.2.2, Leakage Detection Instrumentation and Monitoring
Outside Containment, and PSAR 15.5.9.1.1, Main Steam Line Break Outside Containment. The
function of detecting a line break in MS piping outside containment, using diverse means of
detection from those used for Safety Category 1 is defined as a Safety Category 2 function.
These two functions only rely on the operation of a small portion of the MS system, not the
whole system. The function of conveying steam from the reactor to the main turbine is classified
as Safety Category 3; therefore it is not credited for mitigation of any accident scenario.
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The NRC staff’s review of the portion of the MS associated with MSL reactor and system
isolation are described in PSAR Section 5.4.5, and the NRC staff’s review of them are
discussed in Section 5.4.5 of this report. The NRC staff evaluation of the MS system related to
containment isolation is discussed in Section 6.2.4 of this report. The NRC staff’'s evaluation of
the main steam and feedwater system materials for the Safety Class 1 components is discussed
in Section 5.2.3, and for the Safety Class 2 and 3 components it is discussed in Section 6.1

of this report.

The following review of the MS system is focused on the portions of the system from the
Containment Isolation Valve to the Condensate and Feedwater System, Main Turbine
Equipment, Moisture Separator Reheater System, TBS, Main Condenser and Auxiliaries,
and Equipment and Floor Drain System.

10.3.3.1  GDC 2, Design Bases for Protection against Natural Phenomena

The NRC staff reviewed the MS against the requirements of GDC 2, with respect to its design
for protection against the effect of natural phenomena such as earthquakes, tornados,
hurricanes, and floods. Compliance with the requirements of GDC 2 is based on the MS being
designed to withstand the effects of natural environmental phenomena without losing the ability
to perform its safety function and on adherence to Regulatory Position C.1 of RG 1.29, Seismic
Design Classification, Revision 6 (NRC 2021-TN12804), issued July 2021, for the safety-related
portion of the system, and Regulatory Position C.2 for the portions of the system that are not
safety related. The NRC staff reviewed PSAR Sections 5.4, 6.2, and 10.3, to determine whether
the portions of the main steam line important to safety are protected against natural
phenomena.

In Table 3A-1 Preliminary BWRX-300 Component Classification List, the applicant lists

major system components with their safety classification and seismic category. The NRC staff
has confirmed that all portions of the MS classified as Safety Class 1 are designed to seismic
Category | or Il standards (only MSL Leak Detection Instrumentation in Turbine Building). PSAR
Chapter 7 describes the design criteria for instrumentation and control. The NRC staff’s
evaluation of adequate design for instrumentation and control is discussed in Chapter 7 of this
SER. The NRC staff also noted that all MS Safety Class 1 SSCs are located in a Seismic
Category 1 structure (except the MSL Leak Detection Instrumentation located in the Turbine
Building) which provides protection against natural phenomena.

The NRC staff evaluated the design information provided in the PSAR and noticed that the
portions of the MS system downstream of the Seismic Interface Restraint are located in

the Turbine Building and classified as non-seismic. This portion of the MS system is classified
as Safety Class 3 and is not credited to mitigate design basis events. The NRC staff noted that
the applicant identified that portions of the system classified as Safety Class 1 are designed to
adequate seismic criteria and are located in an area that ensures adequate protection from
natural phenomena. Because the portions of the MS important to safety are protected from
natural phenomena, the NRC staff finds that the applicant has identified adequate design
criteria that conform with the requirements of GDC 2.

10.3.3.2 GDC 4, Environmental and Dynamic Effects Design Bases
The NRC staff reviewed the MS design to ensure the functions important to safety will be

maintained in the event of adverse environmental phenomena and dynamic effects. SRP
Section 10.3 states that acceptance of GDC 4 is based on the guidance of Regulatory Guide
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1.115 (NRC 2012-TN12842), Position C.1, as it relates to the protection of SSCs important to
safety from the effects of turbine missiles. In addition, the system design should adequately
consider water (steam) hammer and relief valve discharge loads to assure that system safety
functions can be performed and should assure that operating and maintenance procedures
include adequate precautions to prevent water (steam) hammer and relief valve discharge
loads. The system design should also include protection against water entrainment.

PSAR Section 3.1.1.4 indicates that Safety Class 1 SSCs are designed to be compatible

with environmental conditions associated with normal operation, maintenance, testing, and
postulated pipe failure accidents including LOCAs. Additionally, the failure of non-Safety Class 1
equipment due to environmental and dynamic effects will not impair Safety Class 1 equipment.

The NRC staff reviewed the MS design description provided in the PSAR and determined that
all Safety Class 1 components are separated from the non-seismic portions of the system.

A failure of the non-Safety Class 1 components located in the turbine building will not impair
the Safety Class 1 components from performing their safety functions. Therefore, the NRC staff
finds that the applicant has identified adequate design criteria that ensure that Safety Class 1
will be designed to accommodate the effects of and to be compatible with the environmental
conditions associated with normal operation, maintenance, testing, and postulated accidents,
including LOCAs.

The NRC staff’'s evaluation of the potential source of turbine missiles and the protection of SSCs
important to safety from the adverse effects of postulated turbine missiles is included in
Chapter 3 of this SER.

In PSAR Section 10.3.3 the applicant indicates that the MS subsystem conforms with
NUREG-0927 (NRC 1984-TN12841), Evaluation of Water Hammer Occurrence in Nuclear
Power Plants, to minimize the occurrence of water hammer. The MS system design
incorporates sloped lines in the direction of flow, high point vents for lines that are not sloped,
and valves to ensure proper filling and venting of lines. The NRC staff finds that the design
features identified in the PSAR conform with the recommendations of NUREG-0927 to minimize
the occurrence of water hammers.

PSAR Section 3.1.1.4 indicates that piping in containment penetration areas do not need to
postulate pipe breaks in accordance with the guidance described in BTP 3-4 B.1(ii). The NRC
staff evaluation of the pipe break exclusion zone methodology is discussed in Section 3.6.2 of
this report. In Section 3.6.1 of this report the staff identifies that the MS and MF piping located in
the break exclusion zone will evaluate the environmental consequences of a nonmechanistic
longitudinal break. In PSAR 3.6.1.1.2 the applicant indicates that the FSAR will discuss the
evaluation of a proportionally scaled nonmechanistic longitudinal break.

As discussed above in this section, the portions of the MS important to safety are protected from
adverse environmental phenomena and dynamic effects; therefore the NRC staff finds that the
applicant has identified adequate design criteria that conforms with the requirements of GDC 4.

10.3.3.3 GDC 5, Sharing of Structures, Systems, and Components
GDC 5 requires that SSCs important to safety not be shared among nuclear power units unless
the applicant can show that such sharing will not significantly impair the ability of the shared

SSCs to perform their safety functions, including, during an accident in one unit, an orderly
shutdown and cooldown of the remaining units.
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The CRN Site is a single unit site, so no SSCs important to safety are shared between units.
Therefore, the MSS design is in conformance with GDC 5.

10.3.3.4 GDC 34, Residual Heat Removal

GDC 34 requires provision of a residual heat removal (RHR) system to remove decay and
residual heat from the reactor and to maintain the fuel and reactor coolant pressure boundary
within design limits.

The BWRX-300 does not credit the MS system with this function like a typical large water
reactor normally does. The RHR function is performed passively by the Safety Class 1 Isolation
Condenser System. Neither off-site nor on-site power supplies are used in performance of the
function. During refueling, when the Isolation Condenser System is not available, the applicant
indicates that Safety Class 3 active systems can remove decay heat. In the event these
systems are not available, the decay heat from the fuel in the reactor pressure vessel (RPV) can
be removed by the ultimate heat sink (UHS).

The NRC staff evaluation of BWRX-300 capability of removing decay and residual heat from the
reactor is discussed in Section 5.4 (Isolation Condenser System) and Section 9.2.5 (Ultimate
Heat Sink) of this SER. Because the BWRX-300 does not credit the MS system with the
residual heat removal function, conformance with the requirements of GDC 34 are not
applicable to the MS system of BWRX-300.

10.3.3.5 10 CFR 50.63, Loss of All Alternating Current Power

10 CFR 50.63 (TN249) imposes explicit requirements on the plant regarding the capability to
ensure that the core is cooled in the event of an SBO for a determined duration.

The MS system is not credited to operate to mitigate the SBO event. The isolation valves
credited to maintain reactor coolant pressure boundary are discussed in Section 5.4.3 of the
PSAR. PSAR Section 8.4 Station Blackout states that BWRX-300 Safety Class 1 system is
powered from back-up power sources that have a coping period of 72-hours for Design Basis
Accidents (DBAs).

The NRC staff finds this acceptable because the safety-related main steam components are
designed such that they perform their safety function and the system has sufficient capability to
cope with an SBO. Therefore, the NRC staff concludes the applicant has identified adequate
design criteria that conform with the requirements of 10 CFR 50.63. Further NRC staff
evaluation of the SBO event is in Section 8.4 of this SER. The evaluation of a Loss of Preferred
Power with no reliance on the Standby Diesel Generators, is discussed in Sections 15.5 and
15.6 of this Report.

10.3.4 Conclusion

The NRC staff evaluated the MSS design description provided in PSAR 10.3 and concluded
that the applicant has proposed adequate design criteria for the system. The NRC staff has
confidence that a MSS constructed in accordance with these criteria could meet the

applicable requirements of GDC 2, 4, 5 and 34, and 10 CFR 50.63 (TN249). Therefore, the
NRC staff finds that the information provided by the applicant is sufficient to meet the regulatory
requirements of 10 CFR 50.34(a) and meets the other regulatory requirements identified in this
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section and adequately supports the issuance of a CP pursuant to the regulations in 10 CFR
50.35 (TN249).

10.4 Other Features of Steam and Power Conversion System

10.4.1 Main Condenser and Auxiliary System
10.4.1.1 Introduction

Section 10.4.1 of the CRN PSAR describes the design, function, and safety considerations

for the main condenser (MC) and its auxiliary systems for the BWRX-300. The main condenser
serves as the primary heat sink for steam exhausted from the turbine, condensing it to water
for reuse in the steam cycle. The section details the arrangement and configuration of the
condenser, including its division into multiple sections for redundancy and reliability, the routing
of exhaust steam, and the collection and handling of condensate. Auxiliary systems, such as
air removal equipment, vacuum systems, and condenser cooling water systems, are described
with respect to their roles in maintaining condenser operation and performance. The PSAR
discusses design features intended to ensure adequate heat removal capability, maintain
condenser vacuum, minimize air in-leakage, and prevent the release of radioactive materials.
The section also addresses system interfaces, equipment classification, and quality group
assignments, as well as relevant design bases and operational considerations.

The PSAR indicates that the MC and auxiliary system do not perform Safety Category 1
functions. The system is credited with the Safety Category 2 function of measuring the
MC pressure. The MC and auxiliary systems are credited with meeting the following
Safety Category 3 Functions:

e measure main condenser pressure, using diverse means of detection from those used for
Safety Category 2

e provide a heat sink to condense steam exhausted from the main turbine or vented from
other sources

e provide a reservoir of condensed steam or condensate drained from other sources to allow
for redistribution of water for other plant systems with a sufficient volume to provide hold up
time that allows radioactivity decay to reduce dose to plant personnel

¢ maintain the concentration of NC gases in the main condenser within an acceptable range
for all conditions of plant operation
10.4.1.2 Regulatory Evaluation
This section summarizes regulatory requirements and guidance that provide acceptance
criteria for NRC staff review of the MC and auxiliary system.
10 CFR Part 50 (TN249), Appendix A

e GDC 60, “Control of Releases of Radioactive Materials to the Environment,” requires that
the nuclear power unit design includes means to control releases of radioactive materials in
gaseous and liquid effluents produced during normal operation, including abnormal
operational occurrences (AOOs).
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e GDC 64, “Monitoring Radioactivity Releases,” requires that the nuclear power unit include
means for monitoring the reactor containment atmosphere, spaces containing components
for recirculation of LOCA fluids, effluent discharge paths, and the plant environs for
radioactivity that may be released from normal operations, including anticipated operational
occurrences, and from postulated accidents.

NUREG-0800, SRP Section 10.4.1 (NRC 2021-TN8013), Main Condensers, provides guidance
to ensure the integrity of the MC system. Specifically, SRP Section 10.4.1 provides criteria
(i.e. compliance with GDC 60) to ensure that MC system design features control release of
radioactive materials to the environment.

10.4.1.3 Technical Evaluation

The NRC staff reviewed the design of the MC and auxiliary system for compliance with the
requirements of GDC 60 with respect to control of release of radioactive materials and

GDC 64 with respect to the monitoring of radioactive releases. Compliance with GDC 60 and
GDC 64 requires provisions to be included in the nuclear power unit design to monitor and
control suitably the release of radioactive materials during normal operation, including AOOs,
and postulated accidents. Meeting these requirements provides a level of assurance that the
release of radioactive materials in gaseous and liquid effluents from the MCs during normal
operation, including AOOs, and postulated accidents is kept as low as is reasonably achievable,
in accordance with 10 CFR Part 50 (TN249), Appendix I, Numerical Guides for Design
Objectives and Limiting Conditions for Operation To Meet the Criterion ‘As Low As Is
Reasonable Achievable’ for Radioactive Material in Light-Water-Cooled Nuclear Power
Reactor Effluents.

In PSAR Section 10.4.1.3, the applicant indicates that radioactive leakage to the atmosphere
from the MC is unlikely because the system operates at a vacuum and any leakage is into
the shell side of the main condenser not the environment. The estimated noble gas airborne
concentration in the turbine building is expected to be negligible because the Steam Jet Air
Ejectors extract non-condensable gases from the MC and discharge into the Off-Gas System
(OGS). The OGS releases the gases to the environment after high-efficiency particulate air
filtration and noble gas decay in activated carbon beds to minimize the likelihood of
contamination of adjoining areas.

PSAR Section 11.3 provides design information of the OGS, the NRC staff evaluation of the
OGS is discussed in Section 11.3 of this report. The Process Radiation Monitoring Subsystem
(PRM) provides radiation monitoring in the Turbine Building, PSAR Section 11.5 provides the
design information of the PRM. The NRC staff’'s evaluation of the PRM is discussed in Section
11.5 of this report.

SRP Section 10.4.1, Main Condensers, Subsection Il, Item 1.B, states that acceptance of GDC
60 is also based on mitigating the potential for explosive mixtures to exist in the MC. Because of
the non-condensable gas evacuation provided by the OGS, the concentration of hydrogen is
maintained below flammable limits; as such, the possibility of an explosion is precluded.

Based on the design information provided in PSAR 10.4.1, the NRC staff finds that the applicant
has identified adequate design criteria that conforms with GDC 60 and GDC 64 because
gaseous effluents from the MC are processed by the OGS that provides for monitoring and
control of the gaseous effluents being released to the atmosphere, and that condenser leakage
is adequately collected and processed.
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10.4.1.4 Conclusion

The NRC staff evaluated the main condenser system design description provided in PSAR
10.4.1 and concluded that the applicant has proposed adequate design criteria for the system.
The NRC staff has confidence that a MCS constructed in accordance with these criteria could
meet the applicable requirements of GDC 60 and 64. Therefore, the NRC staff finds that the
information provided by the applicant is sufficient to meet the regulatory requirements of 10 CFR
50.34(a) and meets the other regulatory requirements identified in this section and adequately
supports the issuance of a CP pursuant to the regulations in and 10 CFR 50.35 (TN249).

10.4.2 Moisture Separator Reheater System
10.4.2.1  Introduction

Section 10.4.2 of the CRN PSAR describes the design, function, and safety bases of the MSR
system for the BWRX-300. The section describes that the MSR system is designed to improve
the thermal efficiency of the turbine cycle by removing moisture from the steam exiting the
high-pressure turbine and reheating the resulting steam before it enters the low-pressure turbine
stages. The PSAR details the configuration of the MSR, including its pressure boundaries,
heating and separation stages, and key auxiliary equipment. The system design is intended

to ensure reliable moisture removal, prevent carryover to the turbine, and maintain proper
temperature and pressure conditions for efficient turbine operation. The PSAR states that the
MSR does not perform Safety Category 1 or 2 functions. The system is credited with performing
the Safety Category 3 function of providing heating to the steam exhaust from the high-pressure
turbine prior to it being supplied to low-pressure turbines.

10.4.2.2 Regulatory Evaluation

This section summarizes the regulatory requirements and guidance that provide acceptance
criteria for NRC staff review of the moisture separator reheater system.

10 CFR Part 50 (TN249), Appendix A:

e GDC 2, Design Bases for Protection Against Natural Phenomena — Requires that structures,
systems, and components important to safety be designed to withstand the effects of natural
phenomena, such as earthquakes, tornadoes, hurricanes, and floods, without loss of
capability to perform their safety functions.

e GDC 4, Environmental and Dynamic Effects Design Bases — Requires that SSCs important
to safety be designed to accommodate the effects of and be compatible with environmental
conditions and dynamic effects, such as pipe rupture, missiles, and flooding.

o GDC 5, Sharing of Structures, Systems, and Components — Requires that SSCs important
to safety are not shared among nuclear power units unless it can be demonstrated that such
sharing will not significantly impair their ability to perform their safety functions.

10.4.2.3 Technical Evaluation

The NRC staff reviewed the applicant’s description of the MSR as presented in Section 10.4.2
of the PSAR. The MSR is designed to remove entrained moisture from high-pressure turbine
exhaust steam and reheat the steam prior to its admission to the low-pressure turbines. This
function improves thermal efficiency, reduces moisture-induced erosion in the low-pressure
turbine, and ensures plant reliability during normal operation.
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The system consists of moisture separators, two-stage reheaters, drains, vents, and control
instrumentation. The MSR is located in the turbine building. Steam from the high-pressure
turbine exhaust enters the bottom of the MSR, where moisture is separated before the steam
passes through the reheater stages. The first-stage reheater uses extraction steam, and the
second-stage reheater uses main steam as a heating medium. The system is equipped with
drains at each low point to prevent water accumulation, with automatic drain valves and level
control to direct condensate to appropriate feedwater heaters or, if necessary, to the condenser
to prevent tank overfilling. Manual and automatic controls for the MSR are provided in the main
control room, and instrumentation is available for monitoring key system parameters and
annunciating abnormal conditions.

GDC 2 (Design Bases for Protection Against Natural Phenomena)

GDC 2 requires that SSCs important to safety be designed to withstand the effects of natural
phenomena such as earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches without
loss of capability to perform their safety functions.

The MSR is not classified as a Safety Class 1 or 2 system and is not required to perform a
function during or after a design-basis event. The NRC staff reviewed the system description
and found that the system is not required to withstand the effects of natural phenomena. In
PSAR Section 3.1.1.2, GDC 2 — Design Bases for Protection Against Natural Phenomena, the
applicant describes how CRN systems are designed to meet the requirements of GDC 2. In
particular, the applicant indicates that SSCs whose failure during a seismic event could prevent
a Seismic Category | SSC from performing its Safety Category 1 functions are designed to
ensure such failure does not occur.

The NRC staff finds that the MSR is designed such that a system failure will not impact Safety
Category 1 functions. Therefore, the NRC staff finds that the applicant has identified adequate
design criteria which are consistent with the requirements of GDC 2.

GDC 4 (Environmental and Dynamic Effects Design Bases)

GDC 4 requires that SSCs important to safety be designed to accommodate the effects of and
to be compatible with the environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including LOCAs.

The NRC staff reviewed the MSR design to ensure functions important to safety will be
maintained in the event of adverse environmental phenomena and dynamic effects. As
discussed previously, the MSR is not classified as a Safety Class 1 or 2 system and is not
required to perform a function during or after a design-basis event. The MSR does have a
Safety Category 3 function of providing heating to the steam exhaust from the high-pressure
turbine prior to it being supplied to the low-pressure turbines.

In PSAR Section 3.1.1.4, GDC 4 — Environmental and Dynamic Effects Design Bases, the
applicant indicates that Safety Class 2 (SC2) and Safety Class 3 (SC3) SSCs that mitigate
postulated initiating events (PIEs) are confirmed to be compatible with the environmental and
dynamic effects present during the event scenarios for which these functions are credited.

The NRC staff evaluation of the PIEs and their mitigation is discussed in Chapter 15 of this
report. The NRC staff evaluated the MSR design description provided in the PSAR and finds
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that the applicant has identified adequate design criteria which are consistent with the
requirements of GDC 4.

GDC 5 (Sharing of Structures, Systems, and Components)

GDC 5 requires that structures, systems, and components important to safety are not

shared among nuclear power units unless such sharing will not significantly impair the ability
to perform their safety functions. The applicant has stated that the MSR is not shared between
units at the CRN Site, which is a single-unit facility. Therefore, the MSR design is consistent
with the requirements of GDC 5, and no impairment of safety functions due to sharing can
occur.

10.4.2.4 Conclusion

Based on its review, the NRC staff concludes that the applicant’s preliminary design for the
MSRS provides reasonable assurance that the system will fulfill its intended functions during all
modes of operation. The MSRS design is consistent with applicable GDC. The NRC staff notes
that detailed information regarding material selection, inspection and testing protocols, and final
design features will be reviewed at the operating license stage.

The NRC staff evaluated the MSRS design description provided in PSAR 10.4.2 and concluded
that the applicant has proposed adequate design criteria for the system. The NRC staff has
confidence that an MSR constructed in accordance with these criteria could meet the applicable
requirements of the applicable GDC. Therefore, the NRC staff finds that the information
provided by the applicant is sufficient to meet the regulatory requirements of 10 CFR 50.34(a)
and meets the other regulatory requirements identified in this section and adequately supports
the issuance of a CP pursuant to the regulations in 10 CFR 50.35 (TN249).

10.4.3 Turbine Gland Seal System
10.4.3.1  Introduction

Section 10.4.3 of the CRN PSAR describes the design, function, and safety bases of the

TGSS for the BWRX-300. The TGSS is intended to minimize the escape of radioactive steam
from the turbine shaft and the valve stems of the TSVs, TCVs, TBVs, and Intermediate Stop
and Intercept Valves, and to prevent air in-leakage into the turbine casing, which could degrade
condenser vacuum and plant efficiency. Any leakage steam and air mixture from the gland seals
is collected and routed to the gland steam condenser, which is maintained under a slight
vacuum, condensed, and returned to the main condenser; non-condensable gases are vented
through monitored discharge points.

The PSAR provides a description of the system configuration, including its main components
(sealing steam supply, gland seals, gland steam condenser, exhauster blowers, and associated
controls and instrumentation), flow paths, and interfaces with other plant systems. The PSAR
indicates that the TGSS does not have a Safety Category 1 or 2 function. The TGSS is part of
the main turbine system, which does have Safety Category 3 functions. The review of the main
turbine system is discussed in Section 10.2.1 of this report.
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10.4.3.2 Regulatory Evaluation

The relevant regulatory requirements for this area of review and the associated acceptance
criteria are given in SRP Section 10.4.3, Turbine Gland Sealing System, and are summarized
below:

e GDC 60, as it relates to the TGSS design for the control of releases of radioactive materials
to the environment

e GDC 64, as it relates to the TGSS design for monitoring releases of radioactive materials to
the environment during normal operation, including AOOs and postulated accidents

Review interfaces with other SRP sections are also indicated in SRP Section 10.4.3.
10.4.3.3 Technical Evaluation

The NRC staff reviewed PSAR Section 10.4.3, in accordance with SRP Section 10.4.3 to
ensure the design incorporates adequate design criteria to comply with the regulatory
requirements listed in Section 10.4.3.2 of this SER. The applicant stated that the TGSS has no
Safety Category 1 or 2 functions, is not credited for mitigation of a DBA, and has no safe-
shutdown functions; therefore, it is not required to operate during or after a DBA.

The TGSS primary function is to prevent the escape of steam (which could potentially contain
radioactive materials) and to prevent air in-leakage through sub-atmospheric turbine glands,
which could degrade condenser vacuum and overall turbine efficiency.

The TGSS consists of a gland steam condenser (GSC), two 100 percent capacity GSC exhaust
blowers, a steam seal header, pressure regulators, relief valves, isolation valves, piping, and
associated instrumentation and controls. The air-steam mixture withdrawn from turbine gland
seals and valve stem leak-off is directed to the GSC, where the steam is condensed and the
non-condensable gases are routed to the Turbine Building Heating, Ventilation, and Cooling
System, which then gets exhausted via the Plant Vent Stack. The exhaust is monitored for
radiation by the PRM. Additional details of the PRM are provided in PSAR Section 11.5. The
NRC staff evaluation of the PRM is discussed in Section 11.5 of this Report.

Upon review of the information in PSAR Section 11.5.2.1.5 and Table 11.5-1, PRM
Instrumentation Characteristics, the NRC staff found that sufficient monitoring is provided of
TGSS exhaust to alert system operators of abnormally high levels of radiation in the TGSS
effluent releases. The review of TGSS radiation monitoring is discussed in Section 11.5 of this
SER.

The NRC staff finds that the TGSS design includes adequate provisions for the detection and
controlled collection of potential radioactive releases which are consistent with the requirements
of GDC 60 and GDC 64.

10.4.3.4 Conclusion

Based on the above findings, the NRC staff finds that the TGSS is designed such that any
potential radioactive release would be detected and controlled. The NRC staff finds that these
design criteria are consistent with the requirements of GDC 60 and GDC 64, as they relate to
the system design to control and monitor the release of radioactive materials to the
environment. Therefore, the NRC staff finds that the information provided by the applicant is
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sufficient to meet the regulatory requirements of 10 CFR 50.34(a) and meets the other
regulatory requirements identified in this section and adequately supports the issuance of a CP
pursuant to the regulations in 10 CFR 50.35 (TN249).

10.4.4 Turbine Bypass System
10.4.4.1  Introduction

Section 10.4.4 of the CRN PSAR describes the design, function, and safety bases of the TBS
for the BWRX-300. The TBS discharges main steam directly from the reactor to the main
condenser, thus bypassing the turbine generator as needed to minimize the effects of rapid load
reduction or turbine trip events on the nuclear boiler system. This capability supports stable
plant operation by minimizing transient pressure and temperature fluctuations in the reactor and
associated steam systems. The PSAR states that TBS, in combination with reactor systems,
provides the capability to provide for a 25 percent load rejection without a reactor scram.

The PSAR indicates that TBS does not perform any Safety Category 1 or 2 function. The
system is credited with performing the following Safety Category 3 functions:

o fast open in response to signals from 1&C systems

e close when signaled to do so by the I&C systems

o modulate steam flow using the TVBs based on signals from I&C systems
10.4.4.2 Regulatory Evaluation

The relevant regulatory requirements for this area of review and the associated acceptance
criteria are given in SRP Section 10.4.4 and are summarized below:

e GDC 4, Environmental and Dynamic Effects Design Basis, as it relates to SSCs important to
safety being designed to accommodate the effects of and to be compatible with the
environmental conditions associated with normal operation, maintenance, testing, and
postulated accidents, including LOCAs.

e GDC 34, Residual Heat Removal, as it relates to the ability to use the system for shutting
down the plant during normal operations. The operation of the TBS eliminates the need to
rely solely on safety systems, which are required to meet the redundancy and power source
requirements of this criterion.

Review interfaces with other SRP sections are also indicated in SRP Section 10.4.4.
10.4.4.3 Technical Evaluation

The NRC staff reviewed the applicant’s description of the TBS presented in Section 10.4.4 of
the PSAR. The TBS is designed to provide operational flexibility by allowing the plant to handle
up to 25 percent load rejection without a reactor scram.

¢ GDC 4 Environmental and Dynamic Effects Design Bases
GDC 4 requires that SSCs important to safety be designed to accommodate the effects of
and to be compatible with the environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including LOCAs. SRP Section 10.4.4 states
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that the requirements of GDC 4 related to the ability of SSCs important to safety to meet
environmental conditions associated with normal operation, maintenance, testing, and
postulated accident conditions is met by demonstrating that failure of the TBS due to a pipe
break or malfunction of the TBS will not adversely affect essential systems or components
(i.e., those necessary for safe shutdown or accident prevention or mitigation).

The NRC staff reviewed the TBS design to ensure functions important to safety will be
maintained in the event of adverse environmental phenomena and dynamic effects. The PSAR
indicates that TBS is not classified as a Safety Class 1 or 2 system and is not required to
perform a Safety Category 1 or 2 function. The TBS performs Safety Category 3 functions.

In PSAR Section 3.1.1.4, GDC 4 — Environmental and Dynamic Effects Design Bases, the
applicant indicates that Safety Class 2 (SC2) and Safety Class 3 SSCs that mitigate PIEs are
confirmed to be compatible with the environmental and dynamic effects present during the event
scenarios where these functions are credited. Safety Class 1 (SC1) SSCs are designed to be
compatible with environmental conditions associated with normal operation, maintenance,
testing, and postulated pipe failure accidents including LOCAs. The PSAR also indicates that
the failure of non-SC1 equipment due to environmental and dynamic effects will not impair
Safety Class 1 equipment.

The NRC staff evaluation of the PIEs and their mitigation is discussed in Chapter 15 of this
Report. The NRC staff evaluated the TBS design description provided in the PSAR and finds
that the applicant has identified adequate design criteria which are consistent with the
requirements of GDC 4.

GDC 34, Residual Heat Removal, requires that the applicant provide a system to remove
residual heat, and it establishes specific requirements related to performance, redundancy,
and reliability. Although TBS is not the RHR system specified in GDC 34, it can perform that
function. GDC 34 applies to this SRP section because using the TBS during normal plant
shutdown reduces demands on systems important to safety.

Meeting the requirements of this criterion provides a level of assurance that the RHR system
will remain operable and that safety systems will have the capability to transfer residual heat
from the reactor core at a rate that does not exceed specified fuel design limits or the design
conditions of the reactor pressure boundary.

SRP Section 10.4.4 states that the requirements of GDC 34 related to providing a reliable
system that removes residual heat during normal plant shutdown is met by demonstrating the
ability to use the TBS for shutting down the plant during normal operations. The operation of the
TBS eliminates the need to rely solely on safety systems, which are required to meet the
redundancy and power source requirements of this criterion.

The PSAR indicates that the TBS system is sized so sufficient steam can be bypassed to the
condenser to allow plant cooldown and pressure control without sole reliance on the turbine
generator or safety systems. PSAR Section 10.4.4.3 indicates that the TBS can accommodate
an approximately 25 percent load rejection with the turbine bypass valves used to maintain
reactor pressure and support operation of the turbine under reduced load.

The NRC staff reviewed the applicant’s description of TBS capacity and control and found that

the system description provided in the PSAR is consistent with a system with adequate capacity
to perform operational functions, and this reduces wear and demand on safety-related systems
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during normal operation. The NRC staff finds that these design criteria are consistent with the
requirements of GDC 34.

10.4.4.4 Conclusion

Based on its review, the NRC staff concludes that the applicant’s preliminary design for the TBS
provides reasonable assurance that the system will fulfill its intended functions during all modes
of operation. The TBS design is consistent with all applicable General Design Criteria, federal
regulations, regulatory guidance, and industry standards. The NRC staff notes that more
detailed information regarding final system configuration, system performance, inspection and
testing protocols, and operational procedures will be reviewed at the operating license stage.
Therefore, the NRC staff finds that the information provided by the applicant is sufficient to meet
the regulatory requirements of 10 CFR 50.34(a) and meets the other regulatory requirements
identified in this section and adequately supports the issuance of a CP pursuant to the
regulations in 10 CFR 50.35 (TN249).

10.4.5 Circulating Water System
10.4.5.1  Introduction

Section 10.4.5 of the CRN PSAR describes the design, function, and safety bases of the CWS
for the BWRX-300. The CWS includes two subsystems, the main condenser Circulating Water
(CW) supply and the Service Water (SW) Subsystem. The SW Subsystem is described in PSAR
Section 9.2.1, and the NRC staff's evaluation of the SW is discussed in Section 9.2.1 of this
report.

This section is reviewing the CWS against the design requirements discussed in SRP Section
10.4.5, Circulating Water System. The CWS provides a supply of cooling water to the main
condenser, removing heat rejected by the turbine cycle and auxiliary systems to maintain proper
condenser vacuum and efficient plant operation. Equipment and components of the CWS are
designed for inspection and maintenance during plant operation.

The PSAR indicates that the CW does not perform any Safety Category 1 or 2 function. The
system is credited with the Safety Category 3 function of providing means to reject heat from
the MCA to the environment through the Normal Heat Sink.

10.4.5.2 Regulatory Evaluation

Acceptance criteria are based on meeting the relevant requirements of the following
Commission regulations:

General Design Criterion 4 (GDC 4), Environmental and Dynamic Effects Design Bases,
as it relates to design provisions provided to accommodate the effects of discharging
water that may result from a failure of a component or piping in the CWS.

10.4.5.3 Technical Evaluation

The NRC staff reviewed the applicant’s description of the CWS as presented in Section 10.4.5
of the PSAR. The CWS is designed to provide a supply of cooling water to the main condenser
to remove the heat rejected by the turbine cycle and auxiliary systems, thereby maintaining
condenser vacuum and supporting efficient plant operation. The CWS includes provisions for
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controlling water chemistry, minimizing corrosion and biofouling, and enabling periodic
inspection and maintenance.

GDC 4, Environmental and Dynamic Effects Design Bases, requires that SSCs important

to safety be designed to accommodate the effects of, and be compatible with, environmental
conditions and dynamic effects, such as pipe rupture, flooding, and water hammer. Although
the CW is not credited with a Safety Category 1 function, its failure could potentially affect
safety-related equipment through flooding or pipe rupture. SRP Section 10.4.5 indicates that the
requirements of GDC 4 are met when the CWS design includes provisions to accommodate the
effects of discharging water that may result from a failure of a component or piping in the CWS.

The NRC staff reviewed the CW design to ensure important to safety functions will be
maintained in the event of adverse environmental phenomena and dynamic effects. The PSAR
indicates that the CW is not classified as performing Safety Category 1 or 2 functions. The
system does perform a Safety Category 3 function.

In PSAR Section 3.1.1.4, GDC 4 — Environmental and Dynamic Effects Design Bases, the
applicant indicates that Safety Class 2 and Safety Class 3 SSCs that mitigate PIEs are
confirmed to be compatible with the environmental and dynamic effects present during the event
scenarios where these functions are credited. SC1 SSCs are designed to be compatible with
environmental conditions associated with normal operation, maintenance, testing, and
postulated pipe failure accidents including LOCAs. The PSAR also indicates that the failure of
non-SC1 equipment due to environmental and dynamic effects will not impair SC1 equipment.

The NRC staff evaluation of the PIEs and its mitigation is discussed in Chapter 15 of this report.
The NRC staff evaluated the CWS design description provided in the PSAR and found that the
applicant has identified adequate design criteria which are consistent with the requirements of
GDC 4.

10.4.5.4 Conclusion

Based on its review, the NRC staff concludes that the applicant’s preliminary design for the
CWS provides reasonable assurance that the system will fulfill its intended functions during all
modes of operation. The CWS design is consistent with the applicable requirements of GDC 4.
Therefore, the NRC staff finds that the information provided by the applicant is sufficient to meet
the regulatory requirements of 10 CFR 50.34(a) and meets the other regulatory requirements
identified in this section and adequately supports the issuance of a CP pursuant to the
regulations in 10 CFR 50.35 (TN249).

10.4.6 Condensate Filters and Demineralizer System
10.4.6.1  Introduction

Section 10.4.6 of the CRN PSAR describes the design, function, and safety bases of the

CFD system for the BWRX-300. The CFD system is designed to maintain the purity of the
condensate water supplied to the feedwater system and ultimately the reactor, by removing
particulate and dissolved impurities from the condensate stream downstream of the main
condenser and before the feedwater heaters and pumps. The system consists of parallel banks
of filters and mixed-bed demineralizers, associated piping, valves, instrumentation, and controls,
as well as provisions for resin handling, backwashing, and regeneration. The CFD system is
located in the turbine building.
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The NRC staff reviewed PSAR Section 10.4.6, Condensate Filters and Demineralizer System,
in accordance with SRP Section 10.4.6, Condensate Cleanup System, Revision 3, issued in
March 2007.

The PSAR indicates that the CFD does not perform any Safety Category 1 or Safety Category 2
functions. The CFD is credited with performing the Safety Category 3 function of providing flow
path to supply 100 percent rated flow of condensate to the Condensate and Feedwater Heating
System.

10.4.6.2 Regulatory Evaluation

Acceptance criteria are based on meeting the relevant requirements of the following
Commission regulations:

General Design Criterion (GDC) 14 found in Appendix A to 10 CFR Part 50, as it relates
to the reactor coolant pressure boundary being designed, fabricated, erected, and tested
so as to have an extremely low probability of abnormal leakage, of rapidly propagating
failure, and of gross rupture.

GDC 14 applies to SRP Section 10.4.6 because the condensate cleanup system (CFD in the
BWRX-300) maintains water quality to avoid corrosion-induced failure of the reactor pressure
boundary.

10.4.6.3 Technical Evaluation

The NRC staff reviewed the applicant’s description of the CFD as presented in Section 10.4.6 of
the PSAR against the applicable regulatory criteria discussed in this section.

GDC 14, “Reactor Coolant Pressure Boundary,” requires that the reactor coolant pressure
boundary be designed, fabricated, erected, and tested to ensure an extremely low probability
of abnormal leakage, rapidly propagating failure, and gross rupture. For boiling water reactors,
the SRP identified that the CFD supports this objective by maintaining secondary water purity,
thereby minimizing the potential for corrosion products, impurities, or activated materials to
enter the reactor coolant boundary.

PSAR 10.4.6 describes the CFD as including three 50 percent capacity, high-efficiency
backwash-type filter elements and three 50 percent capacity demineralizer vessels. The

CFD filters remove suspended solids, including corrosion products, the demineralizers remove
dissolved solids from various condensate sources of impurities. The CFD system is designed to
ensure the effluent meets the water quality requirements described in the BWRX-300 water
quality specifications.

The applicant preliminary failure analysis indicates that malfunction or failure of any single
component, including filter or demineralizer vessels, will not result in unacceptable impacts on
SC1 SSCs due to physical separation and drainage capability. Spent resin and backwash waste
are managed as radioactive waste, with appropriate routing and monitoring.

The SRP Section 10.4.6 indicates that adequate design that conforms to the requirements of
GDC 14 is:
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...based on the applicant having met the guidelines in the latest version in the EPRI
report series, BWR Water Chemistry Guidelines and the PWR Secondary Water
Chemistry Guidelines, with respect to maintaining acceptable chemistry control [BWR
reactor coolant and for PWR secondary coolant] during normal operation and anticipated
operational occurrences by reducing corrosion [BWR reactor system components and of
PWR steam generator tubes and materials], thereby reducing the likelihood and
magnitude of reactor piping failures and of primary-to-secondary coolant leakage....

In PSAR Section 5.2.3.2.1, Chemistry of Reactor Coolant, the applicant indicates that the
Electric Power Research Institute (EPRI) guidelines in EPRI BWRVIP-190, BWR Vessel and
Internals Project, Volume 1: BWR Water Chemistry Guidelines — Mandatory, Needed and

Good Practice Guidance and Volume 2: BWR Water Chemistry Guidelines — Technical Basis,
(EPRI 2014-TN8110) are used as input to develop the basis for the BWRX-300 water chemistry
program. PSAR 10.4.6.2 indicates that the CFD system is designed to ensure the effluent meets
the water quality requirements described in the BWRX-300 water quality specifications.

The NRC staff’s evaluation of the BWRX-300 water chemistry program is discussed in
Section 5.2.3.3.2 of this report. The NRC staff reviewed the water quality requirements and
the capability of the CFD to remove both suspended and dissolved impurities and finds
that the applicant has identified adequate design criteria designed to meet the water quality
specifications established for the BWRX-300, thereby supporting the integrity of the reactor
coolant pressure boundary, in accordance with the requirements of GDC 14.

10.4.6.4 Conclusion

Based on its review, the NRC staff concludes that the applicant’s preliminary design for the CFD
System demonstrates reasonable assurance that the system will fulfill its intended functions
during all modes of operation once constructed. The CFD design is consistent with the
applicable requirements of GDC 14. Therefore, the NRC staff finds that the information provided
by the applicant is sufficient to meet the regulatory requirements of 10 CFR 50.34(a) and meets
other regulatory requirements identified in this section and adequately supports the issuance of
a CP pursuant to the regulations in 10 CFR 50.35 (TN249).

10.4.7 Condensate and Feedwater Heating System
10.4.7.1  Introduction

Section 10.4.7 of the CRN PSAR describes the design, function, and safety bases of the CFS
for the BWRX-300. The CFS is designed to improve the efficiency and reliability of the steam
and power conversion cycle by preheating condensate and feedwater before it enters the
reactor vessel. The PSAR identifies that the CFS performs the following safety functions:

e Safety Category 1 Functions:
— detect a line break in FW piping outside Containment

— detect loss of FW flow
o Safety Category 2 Functions:

— detect a line break in FW piping outside Containment
— detect loss of FW flow
— FW and condensate pumps trip when signaled to do so by I&C systems
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o Safety Category 3 Functions:
— supply FW to the RPV at the nominal conditions derived in the plant heat balance

— modulate the flow of FW to the RPV for the purpose of reactor water level control, based
on signals from 1&C systems

— detect loss of FW flow

— prevent reverse flow in the FW lines

— FW and condensate pumps trip when signaled to do so by I&C systems
— monitor the operational status of the FW pumps

— FW pump in standby starts when signaled to do so by I&C systems

— measure final FW temperature

The CFS performs its functions by extracting steam from the MSS and various turbine stages
and using it to heat condensate and feedwater through a series of low-pressure and high-
pressure feedwater heaters. The PSAR describes the arrangement of the CFS, including the
number, type, and configuration of heaters, associated piping, valves, and controls, as well as
the integration with condensate and feedwater pumps.

The CFS also is designed to accommodate operational transients and AOOs, such as load
rejection or turbine trip, and to maintain water chemistry and system integrity under all normal
and off-normal conditions. The NRC staff evaluation of how the design mitigates AOOs is
discussed in Section 15.5.3. of this SER.

10.4.7.2 Regulatory Evaluation

The relevant requirements for this area of review and the associated acceptance criteria are
given in Section 10.4.7, Condensate and Feedwater heating System, of the PSAR and are
summarized below:

e GDC 2, as related to important safety portions of the CFS designed to withstand the effects
of natural phenomena such as earthquakes, tornadoes, hurricanes, floods, tsunami, and
seiches without loss of capability to perform their safety functions

e GDC 4, as related to the dynamic effects associated with possible fluid flow instabilities
(e.g., water hammer) during normal plant operation, as well as during upset or accident
conditions

e GDC 5, as related to sharing of systems and components important to safety such that
sharing does not significantly impair their ability to perform required safety functions

e GDC 44 as related to:

— the capability to transfer heat loads from the reactor system to a heat sink under both
normal operating and accident conditions

— the redundancy of components so that, under accident conditions, the safety functions
can be performed assuming a single active component failure (which may be coincident
with the loss of offsite power for certain events)

— the capability to isolate components, subsystems, or piping if required so that the system
safety function will be maintained
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e GDC 45, as related to design provisions to permit periodic in-service inspection of system
components and equipment.

o GDC 46, as related to design provisions to permit appropriate functional testing of the
system and components to ensure structural integrity and leak-tightness, operability and
performance of active components, and capability of the integrated system to function as
intended during normal, shutdown, and accident conditions.

10.4.7.3 Technical Evaluation

The NRC staff reviewed the applicant’s description of the CFS as presented in Section 10.4.7 of
the PSAR. The CFS is designed to supply feedwater to the RPV at the required temperature,
pressure, and flow rate, thereby maintaining proper RPV water level and supporting efficient
plant operation. The system includes condensate pumps, low- and high-pressure feedwater
heaters, feedwater pumps, piping, valves, vents, drains, bypasses, and associated
instrumentation and controls. The PSAR indicates that the CFS is configured to allow for
redundancy, isolation, and maintenance, with features to ensure operational reliability, water
chemistry control, and protection against dynamic and environmental effects.

SRP Section 10.4.7, Condensate and Feedwater System, states that the condensate and
feedwater system extends from the condenser outlet, up to and including the nozzle
connections with the nuclear steam supply system, the feedwater spargers, and the heater drain
system to ensure conformance to GDCs 2, 4, 5, 44, 45, and 46. The only part of the system
classified as safety-related, i.e., required for safe shutdown or in the event of postulated
accidents, is the feedwater piping from the nuclear steam supply system up to and including the
outermost containment isolation valve.

The PSAR Chapter 5, Reactor Coolant System and Connected Systems, states that the SC1
portion of the CFS are part of the Reactor Coolant System, which extends to and includes the
outermost Containment Isolation Valve (CIV) in the FW piping. PSAR Section 10.4.7 presents
the design criteria for the portion of the CFS from the outermost Feedwater CIV up to the
condenser outlet.

The NRC staff performed its review based on the system boundaries identified in the SRP. The
use of the SRP system boundaries ensures that the SSCs that are functionally part of the CFS
and located inside the Reactor Building and containment are properly designed to ensure that
they perform their safety-related functions under all normal and accident conditions and that
their failure will not adversely impact other important-to-safety SSCs. The results of the NRC
staff’'s review are provided below.

GDC 2, Design Bases for Protection Against Natural Phenomena

The NRC staff reviewed the CFS for compliance with the requirements of GDC 2, with respect
to its design for protection against the effect of natural phenomena such as earthquakes,
tornados, hurricanes, and floods. Compliance with the requirements of GDC 2 is based on the
CFS being designed to withstand the effects of natural environmental phenomena without losing
the ability to perform its safety function and on adherence to Regulatory Position C.1 of

RG 1.29, Revision 6 (NRC 2021-TN12804), for the safety-related portion of the system, and
Regulatory Position C.2 for the portions of the system that are not safety related.

The NRC staff reviewed the CFS design description provided in the PSAR and noticed that the
applicant has identified the portions of the CFS located inside containment as Safety Class 1
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and Seismic Category 1 SSCs. These SSCs are credited with performing Safety Category 1
functions. PSAR Section 3.1.1.2 indicates that SSCs classified as Safety Class 1 are designed
to retain their capability to perform their Safety Category 1 function during and after design basis
natural phenomena events. The CFS SSCs located inside containment and classified as SC1
are discussed in Chapter 5 of the PSAR and are evaluated as part of the NRC staff review of
the reactor coolant boundary discussed in Chapter 5 of this report.

The PSAR classified most of the CFS SSCs located in the TB as not performing a Safety
Category 1 function. These SSCs are classified as non-seismic and are not required to be
protected against the effect of natural phenomena. However, the NRC staff has identified that
Table 3A-1, Preliminary BWRX-300 Component Classification List, page 19 identify that

the differential pressure measurement for Feedwater Leak Detection and the components
supporting the detection of loss of FW flow are located in the Turbine Building. These
components are credited to perform Safety Category 1 functions, and the table identifies them
as non-seismic SSCs. The Table also includes Note 13, which states that design changes are
being developed to relocate SC1 SSCs to the Seismic Category Reactor Building and to change
the Safety Class 1 SSC equipment seismic classification to Seismic Category 1. The note also
indicates that Table 3A-1 will be updated in the FSAR.

The NRC staff finds that locating SC1 SSC in a Seismic Category 1 building and designing them
to Seismic Category 1 standards is the adequate design criteria for SC1 SSCs.

The NRC staff finds that the applicant has properly identified the portions of the CFS that
perform a Safety Category 1 function and identified adequate design criteria to provide
protection against the effect of natural phenomena, in conformance with the requirements of
GDC 2.

GDC 4, Environmental and Dynamic Effects Design Bases

The NRC staff reviewed the CFS for compliance with the requirements of GDC 4, as related to
dynamic effects associated with possible fluid flow instabilities, including water hammer and
effects of pipe breaks. Compliance with the requirements of GDC 4 is based on identification of
SSCs important to safety that need to be protected from dynamic effects, including internally
and externally generated missiles, pipe whip, and jet impingement due to high- and

moderate -energy missiles and water hammer.

The PSAR Chapter 5 Reactor Coolant System and Connected Systems, identifies the SC1
portion of the CFS, this portion extends from the connection to the RPV to and includes the
outermost CIV in the Feedwater piping. PSAR Section 3.1.1.4 states that the BWRX-300 SC1
SSCs are designed to be compatible with environmental conditions associated with normal
operation, maintenance, testing, and postulated pipe failure accidents. The SC2 and SC3 SSCs
that mitigate PIEs are confirmed to be compatible with the environmental and dynamic effects
present during the event scenarios where these functions are credited. Additionally, the PSAR
indicates that the failure of non-SC1 equipment due to environmental and dynamic effects will
not impair SC1 equipment.

PSAR Section 10.4.7 indicates that the CFS design includes sloped piping, properly located

vents and drains, and operational procedures to prevent water hammer. The applicant credits
the system design and controls with minimizing sudden changes in feedwater flow and ensure
slow filling and venting during startup, therefore reducing the possibility and consequences of
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water-hammer events. The NRC staff find these design features are consistent with the NRC
staff's guidance provided in NUREG-0927 (NRC 1984-TN12841).

The NRC staff evaluated the CFS design description provided in the PSAR and finds that the
applicant has properly identified the SC1 portions of the system that are required to be
protected from dynamic effects associated with possible fluid flow instabilities. Therefore, the
NRC staff determined that the CFS has identified adequate design criteria to provide protection
against dynamic effects associated with possible fluid flow instabilities (e.g., water hammer)
during normal plant operation, as well as during upset or accident conditions, in conformance
with the requirements of GDC 4.

GDC 5, Sharing of Structures, Systems, and Components

GDC 5 requires that SSCs important to safety not be shared among nuclear power units unless
the applicant can show that such sharing will not significantly impair the ability of the shared
SSCs to perform their safety functions, including, during an accident in one unit, an orderly
shutdown and cooldown of the remaining units.

The CRN Site is a single unit site; therefore, no SSCs important to safety are shared between
units. Therefore, the CFS design is in conformance with GDC 5.

GDC 44, Cooling Water

GDC 44 requires that a system be provided to transfer heat from SSCs important to safety to
a UHS. The safety function of this system shall be to transfer the specified combined heat load
under normal operating and accident conditions. SRP Section 10.4.7 states:

GDC 44 applies to SRP Section 10.4.7 because the review establishes that the CFS is
capable of providing heat removal from the reactor system during normal conditions. For
BWRs, the reactor core isolation cooling system provides heat removal during accident
conditions involving loss of normal feedwater. (The reactor core isolation cooling system
is evaluated under SRP Section 5.4.6.) Review of the CFS is coordinated with those of
alternate feedwater systems and addresses redundancy, interconnections, leak
detection, and isolation capabilities to establish that containment isolation can be
accomplished during accidents that occur concurrently with loss of onsite or offsite
power and a single failure.

PSAR Section 3.1.4.15, GDC 44 — “Cooling Water,” states that reactor residual heat is
transferred through the Isolation Condenser System to the Isolation Condenser pools during off-
normal conditions, AOO event sequences, DBA event sequences, and Design Extension
Condition event sequences.

The CFS is designed to provide sufficient feedwater flow and temperature to support normal
heat removal but is not relied upon for safety-related RHR, which is addressed by other
systems. The PSAR does not credit the CFS for accident mitigation. The system is provided
with isolation capability between the SC1 and SC3 portions of the CFS. The PSAR also
indicates that the system is provided with redundant leak detection capability.

The NRC staff reviewed the CFS design description provided in PSAR and found that portions

of the system can be isolated during accidents so that the safety function of the system will not
be compromised. The SC1 portion of the system is evaluated in Chapter 5 of this report to
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ensure the system can remove decay heat. The NRC staff finds that the SC3 portion of the CFS
is not required or credited to operate to mitigate any event. Therefore, the NRC staff finds that
the CFS design has identified adequate design criteria in accordance with GDC 44.

GDC 45, Inspection of Cooling Water System, and GDC 46, Testing of Cooling Water System

The NRC staff reviewed the CFS design to ensure design provisions are provided for periodic
inspections of components, as required by GDC 45, Inspection of Cooling Water System,

and periodic functional testing of the system and components, as required by GDC 46,
Testing of Cooling Water System.

PSAR Section 10.4.7.4 indicates that the CFS is designed to provide access and remote
functions for inservice testing and inspection of feedwater piping and components, including
vents and drains arranged in accordance with ASME BPVC Section Xl requirements. The CFS
is also subject to a program of nondestructive examination, and areas requiring inspection are
provided with access space and removable insulation.

The NRC staff evaluated the information provided in the PSAR related to testing and inspection
of the CFS SSCs and finds that the applicant has identified adequate testing and inspection
criteria that provides a level of assurance that the CFS, built to these criteria will be able

to perform its safety function and able to perform reliably under normal operating conditions.
The NRC staff finds that these criteria are consistent with the requirements of GDCs 44 and 45.

10.4.7.4 Conclusion

Based on its review, the NRC staff concludes that the applicant’s preliminary design for the
Condensate and Feedwater Heating System demonstrates reasonable assurance that the
system will fulfill its intended functions during all modes of operation once constructed. The CFS
design is consistent with the applicable requirements of GDC 2, 4, 5, 45, and 46. Therefore, the
NRC staff finds that the information provided by the applicant is sufficient to meet the regulatory
requirements of 10 CFR 50.34(a) and meets the other regulatory requirements identified in this
section and adequately supports the issuance of a CP pursuant to the regulations in 10 CFR
50.35 (a)(2) (TN249).

The applicant will complete the design change package to relocate the Safety Class 1 SSCs
credited for differential pressure measurement for Feedwater Leak Detection and the
components supporting the detection of loss of FW flow to the Seismic Category 1 Reactor
Building and to change the Safety Class 1 SSC equipment seismic classification to Seismic
Category 1 to demonstrate that the facility meets the applicable requirements of GDC 2. The
applicant is also expected to include in the FSAR (Table 3A-1) the new location and seismic
classification of the relocated SSCs.

10.4.8 Summary and Conclusion

The NRC staff has completed its review of the preliminary design and safety bases for the
Steam and Power Conversion System as described in Chapter 10 of the CRN PSAR. The
scope of the NRC staff’'s evaluation included the TG, MSS, main condenser and auxiliaries,
moisture separator reheater system, turbine gland seal system, TBS, CWS, condensate filters
and demineralizer system, and the condensate and feedwater heating system.
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The NRC staff reviewed the design bases, system descriptions, safety classifications, regulatory
compliance, and operational features of each major subsystem against the applicable GDC in
10 CFR Part 50 (TN249), Appendix A, other Federal Regulations, NRC regulatory guidance
(including NUREG-0800 Standard Review Plan sections, Regulatory Guides, and Branch
Technical Positions), and relevant industry codes and standards (including ASME and EPRI
standards). For each system, the NRC staff evaluated the applicant’s provisions for redundancy,
reliability, protection against natural phenomena and dynamic effects, radiological and
environmental control, and maintainability. The NRC staff also assessed the plant’s compliance
with requirements for design information under 10 CFR 50.34, with the understanding that final
design details and operational programs will be addressed during the operating license review.

As discussed in the technical evaluations for Sections 10.2 through 10.4.7 of this SER, the NRC
staff finds that the applicant has:

o provided sufficient preliminary design information for all steam and power conversion
subsystems to demonstrate reasonable assurance that the systems can be constructed and
operated in accordance with NRC regulations and without undue risk to public health and
safety

¢ identified appropriate design criteria, regulatory requirements, and industry standards for
each system

¢ incorporated design features to prevent adverse effects from natural phenomena, flooding,
water hammer, and other dynamic or environmental challenges, when applicable

¢ provided for redundancy, isolation, and maintainability of key components and systems, as
well as provisions for inspection and testing consistent with regulatory expectations, when
applicable

o described interfaces with safety-related systems in a manner that ensures failures of non-
safety-related subsystems will not impair essential safety functions.

The NRC staff notes that certain system and equipment details—such as final system drawings,
equipment specifications, detailed test and inspection procedures, and final operational
programs—uwill be provided in the FSAR and reviewed under the operating license application,
consistent with the phased licensing approach and the guidance in CP Internal NRC staff
Guidance.

Because the applicant has established preliminary design criteria and bases consistent with
NRC regulations, regulatory guidance, and industry standards, and has provided sufficient
information to demonstrate reasonable assurance of safe system performance, the NRC staff
finds that the information provided in Chapter 10 of the PSAR is sufficient and meets the
regulatory requirements of 10 CFR 50.34(a) and adequately supports the issuance of a
construction permit pursuant to 10 CFR 50.35. The NRC staff will review final system details
and operational programs during the operating license review to confirm compliance with all
applicable requirements.
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