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06.02.05-37 

RAI 6.2.5-37: 
Provide more specific design information on US-APWR equipment and instrumentation 
that is required to function after a severe accident that includes hydrogen burning. 
Section 19.2.3.3.7 of the DCD discusses equipment survivability, but more design 
details are needed. 
 

  
The staff requested, in RAIs 6.2.5-7 and  6.2.5-35,  that in order to evaluate if the 
design meets the requirements of 10 CFR Part 50, § 50.44(c)(3), regarding 
equipment survivability, the applicant should:  Indicate what specific design basis 
information for the components of the CHS reflect the results of the referenced 
Subsection 19.2.3.3.7 evaluation, and DCD Reference 19.2-58. 
 
In a letter dated November 9, 2009, MHI responded to RAI 6.2.5-35. In the 
response MHI has proposed Tier 2 DCD changes to section 6.2.5.2 which 
provide design requirements for the hydrogen igniters which are a result of the 
Chapter 19 equipment survivability study.  MHI also indicated that the existing 
COL Item 19.3(4), which requires the COL applicant to update the PRA and SA 
evaluation based on site specific information, would cover remaining issues 
associated with analysis of as-built design information with respect to the validity 
of the study. 
The staff has reviewed the response and the following information is needed: 
 

1)      DCD Tier 2 section 19.2.3.3.7 has identified the hydrogen igniters 
among others as components used in severe accident mitigation. The 
severe accident equipment survivability analysis states the following:   

 
“An environmental condition under hydrogen burning by hydrogen ignition system 
operation has been evaluated using GOTHIC code. The peak temperature is 
approximately 1000°F in some compartments and in a specific timing such as core melt, 
RCS depressurization, and reactor vessel failure. The analysis results show that the 
duration with very high temperature such as 1000°F is considered sufficiently short and 
does not significantly damage the devices. The temperatures in most of the 
compartments are around 200°F. 
Referring to existing experiments and the literatures (References 19.2-11, 19.2-12, and 
19.2-13), it is confirmed through these studies that the systems and components in the 
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US-APWR design are able to maintain safe shutdown and containment structural 
integrity with high confidence and to keep their functions under the postulated severe 
accident environmental conditions created by hydrogen burning."  
 

a) How is this confirmed?  If this confirmation is via  COL Item 19.3(4), the 
staff is concerned that such verification would be unsuccessful unless 
more specific procurement information is included in the DCD in a 
manner that provides confidence that the information would be carried 
forward to procurement documents. 
 
10 CFR 50.44(c)(3) requires all equipment and instrumentation in 
containment needed to establish and maintain safe shutdown and 
containment structural integrity must be capable of performing their 
function during and after exposure to the environmental conditions 
created by the burning of hydrogen, in an amount equivalent to that 
generated from a fuel clad-coolant reaction involving 100% of the fuel 
cladding.   
 
b) Please provide the tier 2 design requirement for other equipment 
identified as required for severe accident mitigation. Although your 
previous RAI responses has provided details in tier 2 for the hydrogen 
igniters, your RAI response does not include DCD information for other 
equipment and instrumentation that would be in the scope of the study.  
 
c) Provide a specific list of specific equipment and instruments in the 
containment that is required to function after a severe accident, or provide 
a reference where such a list is in the DCD. 
 
d) Justify that this equipment and instrumentation will perform their severe 
accident function during and following a severe accident in containment at 
the environmental conditions created by hydrogen burning or indicate 
where such justification is in the DCD. 

 
e) Provide the pressure and temperature conditions in containment during 
hydrogen burning that these instruments and components would be 
subject to and what each component will be procured to withstand.  
Identify design features, test results, or analyses which would confirm the 
equipment survivability, that is specific to the US-APWR design, or 
alternatively, provide the DCD design requirement for each cited 
instrument/ equipment that provides assurance that the results of the 
study are carried forward to procurement documents.  

 
f) MHI has proposed to revise Table 19.2-1 note #4 to state the following: 
“ This study identifies system and components and time frames and 
environmental condition significant to maintain containment integrity”  
 
The scope of the study as described by the note is too narrow.  The staff 
understands that this study is the basis by which the US-APWR 
demonstrates compliance with    10 CFR 50.44(c)(3), which  requires all 
equipment and instrumentation in containment needed to establish and 
maintain safe shutdown and containment structural integrity must be 
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capable of performing their function during and after exposure to the 
environmental conditions created by the burning of hydrogen.  Therefore, 
the proposed revision to the note must consider equipment and 
instrumentation required for both containment integrity and safe 
shutdown.  
 

 
 
06.02.05-38 

RAI 6.2.5-38:  
The staff requested the applicant clarify information in DCD Chapter 1 Table 
1.9.3-2 ‘Location of Description for Additional TMI-Related Requirements’, to 
include 10 CFR 50.34(f)(2)(ix). 

 
In a letter dated October 1, 2008, Mitsubishi responded to RAI 6.2.5-20 that: 
 
Containment Hydrogen Monitoring and Control Systems mentioned in Section 
6.2.5.1 of the DCD are designed in accordance with 10 CFR 50.34 (f)(2)(ix). DCD 
Chapter 1 Table 1.9.3-2., 'Location of Description for Additional TMI-Related 
Requirements' will be revised to include 10 CFR 50.34(f)(2)(ix). 

 
The staff has reviewed DCD Revision 2 and did not note this change. Please 
clarify the DCD. 
 

 
 


