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Request for Additional Information Letter No. 007 (RAI 9760) 
Issue Date: 07/21/2020 

Application Title: GEH BWRX-300 Topical Reports 
Operating Company: GE Hitachi Nuclear Energy (Wilmington, NC) 

Docket No. 99900003 
Review Section: 06.02.05 - Combustible Gas Control in Containment 

Application Section:  
 
 
 
QUESTIONS 
 
 
06.02.05-1 

10 CFR 50.44 provides requirements for the mitigation of combustible gas generated by a 
beyond-design-basis accident. In light-water reactors, the principal combustible gas is 
hydrogen. Hydrogen monitors are used, in conjunction with oxygen monitors in inerted 
containments, to guide response by reactor operators through emergency operating 
procedures. 10 CFR Section 50.44 requires that equipment be provided for monitoring hydrogen 
within the containment structure or vessel. The equipment for monitoring hydrogen must be 
functional, reliable, and capable of continuously measuring the concentration of hydrogen in the 
containment atmosphere following a beyond-design-basis accident.  Mitigation of combustible 
gas is safety significant to prevent detonation and provide assurance that the containment of 
the BWRX-300 reactor will not be breached and cause a radioactive release to the environment 
that exceeds regulatory limits. 

Licensing Topical Report NED-33911P, "BWRX-300 Containment Performance," Section 5.1.2, 
indicates in the statement of compliance for regulation 10 CFR 50.44 (c)(4), that the BWRX-300 
design will include the use of oxygen analyzers for monitoring oxygen concentrations. The 
requirement for hydrogen monitoring is also identified in 10 CFR 50.44 (c)(4)(ii) but is not 
addressed in the LTR. 

The NRC staff requests that GEH explain how the BWRX-300 design will comply with 10 CFR 
50.44 (c)(4)(ii).  

 
06.02.05-2 

10 CFR 50.44, "Combustible gas control for nuclear power reactors" subpart (c), requires in part 
that all containments must have the capability to ensure a mixed atmosphere during design-
basis and significant beyond design basis accidents. A mixed atmosphere means that the 
concentration of combustible gases in any part of the containment is below a level that supports 
combustion or detonation that could cause loss of containment integrity. An analysis of the 
effectiveness of the method used for providing a mixed atmosphere should demonstrate that 
combustible gases, generated by a beyond-design-basis accident, will not accumulate within a 
compartment or cubicle to form a combustible or detonable mixture that could cause loss of 
containment integrity.  Ensuring that a mixed atmosphere is established and maintained in the 
containment is safety significant since it provides protection against a hydrogen detonation that 



could compromise the containment and thus cause a large radioactive release to the 
environment that exceeds regulatory limits. 

LTR Section 5.1.2 indicates in the statement of compliance with 10 CFR 50.44 (c)(4), that with 
an inerted containment, oxygen concentrations reaching flammable mixture levels in sub-
compartments become a concern even if the average concentration is below the limit. The only 
sub-compartment that may experience this phenomenon is the containment head section above 
the refueling bellows. However, natural circulation from the presence of the passive containment 
cooling and the very low oxygen concentrations in the main section of the containment prevent 
significant oxygen accumulation above the refueling bellows.  

The NRC staff requests that GEH explain how the BWRX-300 design precludes significant 
oxygen accumulation above the refueling bellows through natural circulation from passive 
containment cooling. The NRC staff also requests that GEH to identify the location where 
monitoring of combustible gases will occur and describe how natural circulation flow provides 
sufficient mixing. 


