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Good Afternoon, 
 
Attached are the remaining initial NRC staff observations on draft PSAR chapters and sections that staff 
viewed in TVA’s electronic reading room as part of Phase 6 of the Readiness Assessment of the draft 
Clinch River CP application. 
 
After all six phases of the Readiness Assessment are completed, NRC will transmit, via letter, a 
compilation of all final Readiness Observations on the Clinch River CP PSAR chapters and sections. The 
nomenclature “initial”  is being used to account for potential TVA updates to the PSAR before the end of 
the Readiness Assessment.  
 
If TVA makes any future updates to the draft PSAR chapters and sections for follow up observations by 
NRC staff, please contact me, Greg Cranston or Sean Gallagher. 
 
Thanks, 
 
Allen H. Fetter, Senior Project Manager 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Reactor Regulation 
Division of New and Renewed Licenses 
New Reactor Licensing and Infrastructure Branch Washington, D.C. 
 
301-415-8556 (Office) 
301-385-5342 (Mobile)            
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 Readiness Assessment – Phase 6 
 

Initial Readiness Assessment Observationsi on draft PSAR  
Section 6.2, Containment System,  

Clinch River CP application 
March 22, 2024 

 

Basis for Observation/Comment Readiness Assessment Observations 

 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50, GDC 38 

Section 6.2.2 
As illustrated in Figure 6.2-2, PSAR presents a new 
PCCS design that consists of three independent trains 
each with a passive containment cooling pipe array 
(PCCPA) of once-through condensing pipes vertically 
connected to an intake header at the bottom and a 
return header at the top for the reactor cavity pool 
subcooled water circulation.  The new PCCS design and 
piping structure presented in the PSAR is very different 
from the specific concentric-pipe PCCS design 
configuration with individual containment penetrations 
that was reviewed and modeled in Reference 2 for the 
demonstration of the applicability of the BWRX-300 
design containment evaluation methodology (CEM). 
Therefore, as required by the Limitation and Condition#4 
(L&C#4) documented in the Reference 2 SER, the 
applicability of the method and the modeling approach 
must be reviewed by the NRC for the PCCS design in 
the CP application and found to be acceptable for the 
BWRX-300 licensing-basis analyses. The applicant 
needs to recognize the L&C#4 in the PSAR and comply 
with the requirement.  (The following two LTRs are 
referenced within the PSAR and will be cited in the 
remaining DSS/SNSB observations on the Chapter 6 
containment safety design). 

References 

[1]  LTR NEDC-33911P-A, “BWRX-300 Containment 
Performance,” Revision 3. 
[2]  LTR NEDC-33922P-A, “BWRX-300 Containment 
Evaluation Method,” Revision 3 
 
 



 Readiness Assessment – Phase 6 

Basis for Observation/Comment Readiness Assessment Observations 

 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50, GDC 38 

Sections 6.2.1 & 6.2.2 
 
Reference 2 that the staff reviewed and approved uses 
two water pools in the BWRX-300 design: (1) reactor 
cavity pool, and (2) isolation condenser system (ICS) 
pool. The reactor cavity pool that is used for the passive 
containment cooling system (PCCS) heat removal 
during design basis events (DBEs) is located above the 
containment head. The ICS pool is located 
circumferentially around the reactor cavity pool with 
three IC condensers to reject the decay heat. Reference 
2 presented that the heat is passively rejected from the 
containment to the reactor cavity pool by natural 
circulation of the subcooled water from the reactor cavity 
pool through the containment using the PCCS water 
piping. The Reference 2 methodology clearly isolated 
the boundaries between the reactor cavity pool and the 
ICS pool, as illustrated in Figure 2-2 of Reference 2 that 
shows the three isolation condenser (IC) trains placed in 
a peripheral ICS pool located around the reactor cavity 
pool. However, PSAR refers to an “equipment pool” as 
on Page 25, where it states, “Passive heat rejection to 
the equipment pool and reactor cavity pool which forms 
the ultimate heat sink for the PCCS.” The PSAR Figure 
6.2-2 also shows the PCCS pipings to be rather 
connected to the “equipment pool” circumferentially 
located around the reactor cavity pool region where one 
would expect the ICS pool. As the term “equipment” pool 
did not exist in Reference 2, the staff assumes it could 
either be the ICS pool or a “newly introduced third” pool 
in between. As this deviation has been repeated several 
times in the PSAR, the staff would point that per 
Reference 2, the PCCS rejects heat only to the reactor 
cavity pool and not to the ICS pool that is rather 
designed for the decay heat rejection using ICS 
condensers. The GOTHIC model for the BWRX-300 
containment response that the staff reviewed and 
approved in Reference 2 connected the PCCS piping 
only to the reactor cavity pool dimensions and water 
capacity, while the ICS pool was included in a separate 
TRACG model developed for the reactor systems.  The 
PSAR should clarify the role and contribution of the 
newly introduced “equipment pool” vis-s-vis the 
approved CE methodology. The Reference 2 analysis 
methodology is only approved for a design that thermally 
isolates the reactor cavity pool and the ICS pool. 



 Readiness Assessment – Phase 6 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50, GDC 38 

Sections 6.2.1 & 6.2.2 
The PSAR makes no reference to meeting the 
conditions and limitations that were formulated by the 
NRC staff in the respective SERs of References 1 & 2 
as a part of the LTRs approval. Another condition and 
limitation relevant to Sections 6.2.1/6.2.2 is L&C#3 in the 
Reference 2 SER. Per L&C#3, the use of the approved 
CEM is limited to a BWRX-300 design in which the 
PCCS is sized sufficiently large such that a reverse flow 
from containment back to RPV does not occur during the 
first 72-hours into the event. So, the applicant 
referencing this LTR needs to demonstrate that either no 
reverse flow could occur, or any reverse flow that occurs 
under the most bounding flow reversal conditions 
resulting in the degradation of IC heat transfer is not 
safety-significant with respect to the acceptance criteria 
for the BWRX-300 CEM. 

 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50 

 
Section 6.2.1 
References 1 & 2 state that the BWRX-300 containment 
subcompartments include the volume below the RPV, 
the space between the RPV and the biological shield, 
and the containment head area above the refueling 
bellows. PSAR Page 18 states “Pipe breaks outside the 
subcompartments may result in transient loads on the 
subcompartment boundaries. However, because the 
pipe breaks occur in a relatively large volume and 
subcompartments have large openings, these loads are 
not large in magnitude. The pressure differential across 
subcompartment boundaries for the most limiting case is 
found to be small. The design of the subcompartment 
includes the differential pressures resulting from pipe 
breaks outside the subcompartments.” The staff 
reviewed similar information submitted for the case 
demonstrated in Reference 2 and approved the use of 
GOTHIC code and the methodology for subcompartment 
analysis. However, the PSAR statement about the 
pressure differentials across the subcompartment walls 
being small should be justified with an analysis in the CP 
application for the containment design under the 
postulated DBAs caused by line breaks either inside or 
outside the subcompartments. 
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Basis for Observation/Comment Readiness Assessment Observations 

 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50, GDC 38 

Sections 6.2.1 & 6.2.2  
PSAR Section 6.2.2 on Page 27 states that “The PCCS 
has sufficient capacity to reduce the pressure and 
temperature in the containment, minimizing leakage 
following an accident and maintaining pressure and 
temperature below the design limits in isolation events.  
Chapter 15 provides the planned response to design 
basis events.”  The staff would emphasize that the 
containment safety analyses for containment functional 
design and heat removal systems need to be submitted 
in PSAR Chapter 6 and not in PSAR Chapter 15. 
Containment safety under design basis accidents will be 
reviewed under the NRC regulations, GDC 16, GDC 50, 
and GDC 38, and acceptance criteria that are 
documented in SRP Sections 6.2.1and 6.2.2. 

 
10 CFR Part 50, Appendix A, 
GDC 16, GDC 50, GDC 38; 
Appendix K; 10 CFR 50.46 

As documented in the Reference 1 SER, GEH stated 
that the mass and energy release rates used in the 
BWRX-300 containment analyses will be calculated 
accounting for all applicable sources of energy required 
for consideration in 10 CFR Part 50, Appendix K. GEH 
did describe these applicable energy sources, 
correlations, and conservative biases in Reference 2. 
Appendix K to 10 CFR Part 50 also specifies analysis 
requirements for 10 CFR 50.46 acceptance criteria for 
the emergency core cooling system (ECCS) for 
light-water reactor compliance. However, Appendix K is 
missing from the applicable regulations identified in 
PSAR Chapter 6, which is a gap. The NRC staff will 
need to perform a detailed evaluation of the mass and 
energy release analyses for the postulated high-energy 
pipe breaks to confirm that the BWRX-300 containment 
design presented in the CP application satisfies the 
required applicable aspects of 10 CFR Part 50, 
Appendix K. So, Appendix K needs to be included as an 
applicable regulation in the PSAR 

 
 

i Input provided by NRR/DSS/SNSB staff and observations in this table are ordered with respect to 
importance. 
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Initial Readiness Assessment Observationsi on draft Sections 6.2, 6.3, 6.4 
& 6.6, Engineered Safety Features, Clinch River CP application 

March 21, 2024 
 

Basis for Observation/Comment Readiness Assessment Observations 

GDC 54 
 

Section 6.2.4 
RG 1.70, Rev. 3, section 6.2.4.2 states the following: 
“Provide a table of design information regarding the 
containment isolation provisions for fluid system lines 
and fluid instrument lines penetrating the containment.” 
This section lists 22 items to be provided on the design 
information. A table providing this information cannot 
be found. 
RG 1.70, Rev. 3, section 6.2.4.2 states the following: 
“Discuss the provisions for detecting leakage from a 
remote manually controlled system (such as an 
engineered-safety-feature system) for the purpose of 
determining when to isolate the affected system or 
system train.” This information cannot be found. 

GDC-51 Section 6.2.7 
Section 6.2.7 provides no discussion concerning 
fracture prevention of the containment pressure 
boundary, rather reference is made to other sections of 
the application.  These referenced sections do not 
appear to explicitly discuss fracture prevention.  An 
explicit discussion of fracture prevention, such as 
citation of the applicable and relevant ASME Code 
requirements for design and testing of material, would 
assist the staff in making a finding on Section 6.2.7. 

Appendices A and B to 10 CFR 50 Section 6.3 
Insufficient information addressing the issues related 
to detection, prevention and elimination of gas 
accumulated in the safety-related and non-safety 
related systems specified in GL-2008-01 and ISG of 
DC/COL-ISG-019 (ADAMS Accession NO. 
ML111170302). 
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Basis for Observation/Comment Readiness Assessment Observations 

10 CFR 50.35, Appendices A and B 
to 10 CFR 50 

Section 6.3 
PSAR Figure 6.3-4 for the hydrogen recombiner is 
noted as "conceptual".  The PSAR is required to 
provide the information for a "preliminary" design, not a 
"conceptual" design. The NRC staff cannot make its 
safety determination based on a "conceptual" design.  
If the applicant is planning on a research and 
development (R&D) program for this safety feature 
(these phrases are quoted form 10 CFR 35), the 
applicant needs to follow RG 1.70 (see Section 1.5) 
guidance for providing the information the NRC staff 
needs in the PSAR describing the requirements for 
further technical information.   

10 CFR 50.46 and 10 CFR Part 50, 
Appendix A 
 

Section 6.3 
Section 6.3 of the PSAR does not provide any 
evaluation for losses of coolant at the reactor isolation 
valve to the reactor vessel connections. The NRC staff 
notes that there is no analysis performed in the PSAR 
for this location or a similar location yielding 
representative comparable results for the hypothetical 
loss of coolant at the reactor vessel to isolation valve 
flange. LOCAs are defined in 10 CFR 50.46(c) and 10 
CFR Part 50, Appendix A, and analyzed in SAR 
Chapter 15 as nonmechanistic hypothetical breaks to 
establish the design-basis of the ECCS. 10 CFR 
50.46(a)(1)(i) states, “ECCS cooling performance must 
be calculated…for a number of postulated loss-of-
coolant accidents of different sizes, locations, and 
other properties sufficient to provide assurance that 
the most severe postulated loss-of-coolant accidents 
are calculated.” The PSAR must include an analysis, 
and the ECCS sized, for all losses of coolant from the 
reactor coolant pressure boundary or else provide an 
appropriate justification for any exemption(s). 

10 CFR 50.34, GDC-31, GDC-54 Section 6.3.3 
Missing information on compliance with regulatory 
requirements of GDC-31 and GDC-54. 

10 CFR 50.34(f) Section 6.3.3 
Missing referenced document. PSAR references 
Enclosure 4 for requests of exemptions to 10 CFR 
50.34(f), but the referenced document is not posted in 
the eRR and the list of preliminary exemptions to the 
regulations in the eRR do not include 10 CFR 50.34(f) 
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Basis for Observation/Comment Readiness Assessment Observations 

10 CFR 50.34(f) Section 6.3.3.1.2 
This section is not clear whether the items described 
as "not technically relevant" will be justified via 
exemption request.  The provision to disposition a TMI 
item as "not technically relevant" without the need for 
an exemption applies only to Part 52 applicants.  For 
Part 50 applicants, items deemed "not technically 
relevant" must still be supported by exemption 
requests. 

GDCs 17 and 27 Section 6.3.3 
Missing information for supporting the request for 
exemptions from GDCs (including GDCs 17 and 27) in 
the applicant's March 7, 2024 Letter posted in the 
eRR. 

10 CFR 50.34, GDC-31, GDC-33 Section 6.3.3 
Missing demonstration for compliance with GDC 33. 
Section 6.3.3.1.1 states: "GDC 33 - Reactor Coolant 
Makeup: The ICS supports the design concept of 
preserving vessel inventory to cool the core. The RIVs 
are designed to close in a manner that preserves 
reactor coolant for breaks in piping that could cause an 
inventory loss large enough to prevent the ICS from 
cooling the core for 72 hours without operator action." 
This statement appears to indicate that makeup is not 
provided for the design.  Therefore, the section is 
missing a description of an exemption from GDC 33 
and the basis for such an exemption.  The staff notes 
that the response to RAI 9732 on NEDC-33910P 
detailed criteria and a potential basis to support an 
exemption request with a proposed PDC 33 and it is 
not clear if this remains the planned approach or not, 
since NEDC-33910P remains referenced in 6.3, yet no 
exemption request or PDC is described. 
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Basis for Observation/Comment Readiness Assessment Observations 

GDC 19 
 

Section 6.4 
SRP 6.4, Rev. 3, Acceptance Criteria 3(B) states the 
following: “Systems having pressurization rates of less 
than 0.5 and equal to or greater than 0.25 volume 
changes per hour should have identical testing 
requirements as indicated in acceptance criteria 1 
above. In addition, at the construction permit (CP), 
combined license, or standard design certification 
stage, an analysis should be provided (based on the 
planned leaktight design features) that ensures the 
feasibility of maintaining the tested differential pressure 
with the design makeup airflow rate.” No information is 
available in the draft PSAR. 

10 CFR50.55a(g)(4) Section 6.6.3.2 
Under “Alternative Examination Techniques,” states 
that as provided in ASME Section XI, IWA-2240, 
alternative examination methods, a combination of 
methods, or newly developed techniques may be 
substituted for the methods specified for a given 
component in this section, provided they are 
demonstrated to be equivalent or superior to the 
specified method. This provision allows for the use of 
newly developed examination methods, techniques, 
etc. which may result in improvements in examination 
reliability and reductions in personnel exposure. 
A statement should be added which states that the 
newly developed techniques shall be approved by the 
NRC and if necessary, conditions provided by the NRC 
staff shall be incorporated for use. 
 

 
 

i Input provided by NRR/DNRL/NVIB, NPHP, and NRR/DSS/SCPB, SNRB, SNSB staff. 



 Readiness Assessment – Phase 6 
 

Initial Readiness Assessment Observationsi  
on draft Chapter 12, Radiation Protection, 

Clinch River CP application 
March 22, 2024 

 

Basis for Observation/Comment Readiness Assessment Observations 

 
GDC 61 

 
Some source terms appear to be missing 
from Section 12.2, such as the sources in the 
LWM filter skid. In addition, some of the 
equipment parameters and assumptions for 
developing source terms do not appear to be 
included in the application. For example, 
decontamination efficiencies of the LWM filter 
skid components and dimensions of the size 
of the skid or its components are not 
provided; holdup times, dimensions, and 
capacities of offgas system components do 
not appear to be specified. 
 

 
10 CFR 20.1502 

 
While PSAR section 11.5 and Table 11.5-1, 
“PRM Instrument Characteristics” provided 
information for the specific PRM monitors, no 
specific area or airborne radiation monitors 
are discussed in Chapter 12 (other than a 
discussion of the containment monitoring 
subsystem discussed in Section 12.3.4.2) 
and no list of monitors or monitor locations 
are provided. The difference in the level of 
detail between the two chapters is notable 
and staff would like to understand the reason 
for the difference.  
 

 
 

i Input provided by NRR/DRA/ARCB staff. 
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Initial Readiness Assessment Observationsi on draft PSAR  
Sections 5.2 & 5.4, Reactor Coolant System and Connected Systems, 

Clinch River CP application 
March 22, 2024 

 

Basis for Observation/Comment Readiness Assessment Observations 

 
10 CFR 50.55a 

 
Section 5.2.1.1 “Compliance with 10 CFR 
50.55a” is within Chapter 5, entitled “Reactor 
Coolant System and Connected Systems.” 
However, SRP 5.2.1.1 expects this section 
demonstrate compliance with 10 CFR 50.55a 
for the entire design, not just the reactor 
coolant system. The application should 
discuss the entirety of SSCs subject to 10 
CFR 50.55a.. 

 
10 CFR 50.55a 

 
Table 5.2-1 lists Applicable Code Cases for 
ASME BPVC Components. While some of 
the listed Code Cases are listed as 
acceptable for use without condition in RG 
1.84, others are conditionally acceptable (or 
not yet approved by ASME). The application 
should address any conditions on use of the 
Code Cases in RG 1.84 and justify use of the 
Code Case not yet approved by ASME. 

 
10 CFR 50.34 

 
Section 5.4.5.2, "System Description," 
subsection "Main Steam Subsystem" states: 
"Each MSL is equipped with an MSRIV and 
an MSCIV."  However, Figure 5.4-5, “Main 
Steam System” shows two reactor isolation 
valves for each main steam line.  It appears 
that the statement should be "Each MSL is 
equipped with two MSRIVs and an MSCIV". 

 

 
i Input provided by NRR/DEX/EMIB staff. 
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Initial Readiness Assessment Observationsi on draft PSAR  
Sections 5.2.1 & 5.4.5, Reactor Coolant System and Connected Systems, 

Clinch River CP application 
March 22, 2024 

 

Basis for Observation/Comment Readiness Assessment Observations 

 
10 CFR 50.55a 

 
Section 5.2.1.1 “Compliance with 10 CFR 
50.55a” is within Chapter 5, entitled “Reactor 
Coolant System and Connected Systems.” 
However, this Section reviews compliance 
with 10 CFR 50.55a for the entire design, not 
just the reactor coolant system. The applicant 
should ensure that this section discusses the 
entirety of SSCs subject to 10 CFR 50.55a in 
order to reduce the number of RAIs 
associated with this section. 
Table 5.2-1 lists Applicable Code Cases for 
ASME BPVC Components. While some of 
the listed Code Cases are listed as 
acceptable for use without condition in RG 
1.84, others are conditionally acceptable (or 
not yet approved by ASME). The applicant 
should address any conditions on use of the 
Code Cases in RG 1.84 and be prepared for 
additional questions regarding the Code 
Case not yet approved by ASME. 

 
10 CFR 50.34 

 
Section 5.4.5.2, "System Description," 
subsection "Main Steam Subsystem" states: 
"Each MSL is equipped with an MSRIV and 
an MSCIV."  It appears that the statement  
should be "Each MSL is equipped with two 
MSRIVs and an MSCIV". 

 
 

i Input provided by NRR/DEX/EMIB staff. 
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Initial Readiness Assessment Observationsi on draft  
Sections 5.2, 5.3 & 5.4, Reactor Coolant Systems and  

Connected Systems, Clinch River CP application 
March 22, 2024 

 

Basis for Observation/ 
Comment Readiness Assessment Observations 

10 CFR 50.34, GDC-31 Section 5.2.2 
Missing calculation to demonstrate that the reactor coolant 
pressure boundary will be protected with sufficient margin 
to assure that the design conditions of the RCPB are not 
exceeded during any condition of normal operation, 
including AOOs. Section 5.2.2 points to Section 6.3.3 for 
information related to overpressure protection. However, 
the information in Section 6.3 of the PSAR is more on the 
system design goals rather than demonstration of 
compliance with the relevant regulations. 

10 CFR 50.34, 10 CFR 50.55a, 
10 CFR 50.60, 10 CFR 50 
Appendix H 

Section 5.3 
1. Missing neutron fluence calculation. The PSAR 
reference Section 4.1.6.1 for neutron fluence calculation 
but this section does not present the result. 
2. Missing information on code validation for the BWRX-
300 RPV fluence calculation.  

GDCs 1, 4, 14 Section 5.3.1.4 
References are made in several sections, including 5.3.1.4, 
to Regulatory Guide 1.44, “Control of the Use of Sensitized 
Stainless Steel.”  This regulatory guide provides guidance 
regarding testing for sensitization.  It would be helpful for 
reviewers to specify which testing standard will be used for 
testing for sensitization as reference to a regulatory guide 
does not provide a clear method to support an NRC finding. 

10 CFR 50.60, 10 CFR 50 
Appendix H 

Section 5.3.1.6.1 
An exemption is requested to use ASTM E185-21. The lead 
factors permitted by ASTM E185-21 allow for up to a 5x 
lead factor. Based on the information provided, the staff 
cannot link the proposed fluence targets in Section 
5.3.1.6.1 to operational calendar years. A description of the 
maximum planned lead factor, or a note that such will be 
provided in the FSAR, would help reviewers reach an NRC 
finding.   
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Basis for 
Observation/Comment Readiness Assessment Observations 

10 CFR 50.34, GDC-33, GDC-
34, GDC-13 
 

Section 5.4 
1. Missing information on makeup water system. 
GDC-33 requires that a reactor design to include a reactor 
coolant makeup system for protection against small breaks 
in the RCS. Although the PSAR states that the control rod 
drive (CRD) provides a source of inventory makeup in 
Modes 2 to 6, it is unclear whether the CRD system can 
fulfil the regulatory requirements of GDC-33, since it is 
designated as non-safety related, or if an exemption from 
GDC 33 is being sought.   
2. Missing bases for excluding test requirement for isolation 
condenser. 
3. Missing test requirement for shutdown cooling (SDC) 
system. 
4. Missing information on requirements for compliance with 
GDC 13. PSAR Section 5.4.6.5 discusses instrumentation 
requirements. However, it does not specify how GDC-13 
will be satisfied.     

10 CFR 50.34, GDC-5 Section 5.4.7 
Missing information on meeting or exemption of the 
regulatory requirements of GDC-5. 

SECY-94-084 Section 5.4.7 
Missing information pertinent to addressing technical issues 
related to treatment of non-safety system (RTNSS) in 
SECY-94-084 requirements. 

SECY-90-016 and SECY-93-
087 

Sections 5.4.7.3 (and 3.12 & 3.18) 
Insufficient information on compliance with the ISLOCA 
requirements for all systems and subsystems (including the 
SDC system) connected to the RCS required in SECY-90-
016 and SECY-93-087. 

 

 
i Input provided by NRR/DSS/SNRB & SNSB staff. 
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Initial Readiness Assessment Observationsi on draft PSAR  
Section 4.2.4, Reactor (from Chapter 16 Technical Specifications 

Reviewer), Clinch River CP application 
March 22, 2024 

 

Basis for Observation/Comment Readiness Assessment Observations 

 
Editorial 

 
Statement in Section 4.2.4 (page 4-23, fourth 
paragraph)   "Additionally, ICS [isolation 
condenser system] protects against 
overpressure protection that further 
maintains coolable geometry that meets 
criterion of 10 CFR 50.46(b)(4)” is unclear. 
Consider removing one of the mentions of 
protect/protection.  

 
 

i Input provided by NRR/DSS/STSB staff. 


