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09.04.03-14 

Post DCD Revision 3 -- Staff follow-up RAI Question to RAI No. 634-4845 Rev. 2 
Question No.: 09.04.03-11 

To prevent the backflow of Contianment air into the controlled and noncontrolled areas 
of the Auxiliary Building via the containment low volume purge system, the staff requests 
additional clarification (reference FSAR Figures 9.4.3-1 and 9.4.6-1). 

The NRC requests that the applicant provide additional clarification and changes to their 
response to Question No. 09.04.03-11 regarding the sequence for the containment low 
volume purge system shutdown and isolation when exhaust from the auxiliary building 
HVAC system is filtered by the containment low volume purge exhaust filtration unit. The 
NRC requests that MHI modify further section 9.4.6.2.4.1 to add information to the DCD 
so that it is clear that the alarm response and the associated procedures will tell the 
plant operators to secure any in progress containment pressure relief/purge before 
aligning the auxiliary building HVAC system to the containment low volume purge 
exhaust filtration unit. Also, recommend the last sentence added to the eighth paragraph 
of section 9.4.6.2.4.1 be further revised so it is clear on the required sequence, such as, 
“Before the exhaust from the auxiliary building HVAC system is aligned to the 
containment low volume purge exhaust filtration unit, the containment low volume purge 
system containment isolation valve is manually closed and the containment low volume 
purge supply fan is manually stopped.” 

 
 
09.04.03-15 

Post DCD Revision 3 -- Staff follow-up RAI Question to RAI No. 634-4845 Rev. 2 
Question No.: 09.04.03-12 

Follow up RAI to MHI’s response to Part 1) 

MHI in Part 1) stated that DCD section 9.4.3.1.2.1 the design basis of the auxiliary 
building HVAC system includes the requirement to maintain a slightly negative pressure 
in the controlled areas of the Auxiliary Building to minimize exfiltration from the 
radiologically controlled areas during normal plant operation and to maintain air flow 
from areas of low radioactivity to areas of potentially higher radioactivity. MHI further 
clarified that this requirement is met by controlling exhaust flow rate higher than supply 
flow rate by approximately 10% and exhausting from areas of potentially higher 
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radioactivity. The applicant is requested to provide additional clarification on how large 
zones like the auxiliary building that may have a number of higher radiation areas such 
as a charging pump room are controlled so that these small zones with higher radiation 
areas will operate at a lower negative pressure relative to the larger auxiliary building 
zone. How will each of these smaller areas/rooms within the larger auxiliary building 
ventilation area be properly controlled and flow balanced to ensure that air flow will be 
from areas of lower radioactivity to areas of higher radioactivity? In addition, how will any 
interconnected spaces such as those shown on DCD figure 12.3-1 sheets 10 and 13 of 
34, which show a connection to the feed water piping areas and the reactor building, be 
controlled? Please provide additional clarification and information in the DCD on how 
this will be achieved and maintained to ensure that dose levels due to airborne 
radioactivity will be maintained consistent with the principles of ALARA and the 
requirements of 10CFR Part 20. 

Follow up RAI to MHI’s response to Part 3) 

MHI in Part 3) clarified how the GWMS controls gaseous radioactive wastes generated 
as a result of normal plant operation and AOOs. MHI clarified how the AOOs potentially 
involving airborne releases can result in high levels in radiation zones V and higher. MHI 
clarified that these areas are inaccessible with locked doors and positive access 
controls. They also clarified that the HVAC system is designed to maintain the airflow 
from normally occupied areas to areas designated radiation zone V and higher. With the 
locked areas, there are no personnel present at the time of the AOO and in all other 
accessible areas during normal operation MHI stated that the doses are well below the 
10 CFR Part 20 limits. However, MHI did not directly list out the AOOs including the 
most limiting AOO in their response. It is requested that MHI in the DCD provide a list of 
the AOOs including the most limiting AOO to ensure that all potential AOOs, like a 
sampling line break, have been considered including the potential effects on the areas 
where the AOOs could occur. Please provide additional clarification and information in 
the DCD on the specific AOOs, the most limiting AOO and where the AOOs could occur 
to ensure that dose levels due to airborne radioactivity will be maintained consistent with 
the principles of ALARA and the requirements of 10CFR Part 20. 

 
 
09.04.03-16 

Post DCD Revision 3 -- Staff follow-up RAI Question to RAI No. 634-4845 Rev. 2 
Question No.: 09.04.03-13 

Follow up RAI to MHI’s response to Part 1) subparagraph iii.2. 

The staff is resubmitting this question based on its review of the applicants response to 
RAI No. 634-4845 Rev 2 Question No. 09.04.03-13 and of Item 10 of DCD (Revision 3) 
Tier 1 Table 2.7.5.4-3. The staff noted that MHI did not address subparagraph iii.2 of 
part 1) of the question. Therefore, the staff resubmits the question and asks MHI to 
explain why the “negative” value is not specified in ITAAC Table 2.7.5.4-3 line item 10. 
Verifying that the auxiliary building exhaust fans flow rate for each fan is ≥ 108,000 cfm 
does not ensure that a negative pressure is maintained throughout all radiological 
controlled areas. The three exhaust fans are each required to deliver a flow rate of ≥ 



REQUEST FOR ADDITIONAL INFORMATION 779-5865 REVISION 3 
 

3 
 

108,000 cfm and are each rated at 50% of the required system flow rate. The staff 
requests that the applicant incorporate into the ITAAC acceptance criteria the differential 
flow rate value of 10% as specified in the opening sentence of the applicant’s response. 
As an example, on possible appoach could be an acceptable acceptance criterion would 
read similar to:  

“A report exists and concludes that any combination of two-of-three as-built 
auxiliary building exhaust fans maintain a negative pressure (i.e. relative to their 
adjacent non-radiological areas) throughout all radiological controlled areas 
served, by exhausting ≥ 10% greater flow than the system supply flow rate of 
196,000 cfm.”  

These words would ensure, most importantly, that all areas served are maintained at a 
negative pressure relative to their adjacent non-radiological areas and that the 
fundamental system design parameters are satisfied.  

Follow up RAI to MHI’s response to Part 2) 

In Part 2 of question 09.04.03-13, the NRC requested that MHI verify that an 
unmonitored release will not occur under credible worst-case ventilation balance 
conditions for adjacent building HVAC systems. The concern was for all adjacent 
buildings including the containment. For example, there is a cross connection point from 
the containment low and high volume purge system just downstream of the auxiliary 
building exhaust fans (figure 9.4.3-1). The applicant should address whether it would be 
possible for the containment low or high volume purge systems to pressurize this VCS 
line cross connection point during containment purge starting at 2 psig containment 
pressure. Are the specified fan flow rates based on 20 inches of water column 
developed across the fan or a combination of 2 psig plus the 20-inch water column of the 
fans? What would be the maximum flow rate under those conditions? Also, is the HVCP 
system flow rate at 30,000 cfm significantly above the margin between one auxiliary 
building air supply unit and one auxiliary building exhaust fan, could a resulting flow 
imbalance result in backflow? Does the applicant have adequate design controls in place 
to ensure the operating duct pressures at this cross connection will be properly 
balanced? What is the vent ducting pressure rating at this cross connection point? Why 
are there no backflow preventer dampers at this cross connection point? Is it possible for 
the flow dampers VAS-AOD-511-S and VAS-AOD-512-S to fail due to flow control 
transients induced in the control loop by the starting/running of the LVCP or HVCP? 
Could such conditions described above or the failures or operating overpressure 
conditions lead to backflow from the containment low or high volume purge system into 
the Auxiliary Building HVAC system or upset the Auxiliary Building from its slightly 
negative operating pressure relative to adjacent buildings and the ambient conditions?  

In addition, the applicant’s response to Part 2 of question 09.04.03-13 included the 
words “backdraft dampers installed at penetrations between controlled and clean areas 
prevent ventilation backflow from potentially contaminated areas.” The staff notes that 
Figure 9.4.3-1 does not display these backdraft dampers and DCD Section 9.4.3 
“Auxiliary Building Ventilation System” does not discuss the existence of the dampers. 
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The staff requests that the applicant revise both DCD Section 9.4.3 and Figure 9.4.3-1 to 
include a discussion and representation of these backdraft dampers.  

Recommended Follow up RAI to MHI’s response to Part 2 and 4  

In Parts 2 and 4 of their response to question 09.04.03-13 MHI stated routine ventilation 
system flow balance testing will need to be performed during the operational phase to 
ensure that design air flow rates are maintained and to confirm ventilation flow balancing 
is performed. The staff finds that the changes to the DCD under “Impact on DCD” are 
not specific enough. The NRC requests that MHI consider revising the DCD changes for 
section 9.4.3.4.1 to specifically state that the auxiliary building HVAC system ventilation 
flow balancing will be performed before fuel load and periodically thereafter such that an 
unmonitored release will not occur under worst-case balance conditions relative to 
conditions in adjacent buildings and outside atmospheric conditions. The staff also 
requests that MHI define in section 9.4.3.4.1 the periodicity required for this testing. 

Recommended Follow up RAI to MHI’s response to Part 5) 

In Part 5 of question 09.04.03-13, MHI stated that there is a normally closed valve in the 
sump pump discharge line that isolates the Turbine Building sump from the Auxiliary 
Building sump, preventing airflow from the Turbine Building. MHI also stated that the 
valve would only be opened during pumping, at which time pump discharge pressure 
would prevent airflow from the Auxiliary Building to the Turbine Building. As a follow up 
the applicant is requested to provide additional information on the system design and 
administrative controls. In particular, are there check valves in the sump lines that would 
also prevent backflow from the Auxiliary Building to the Turbine Building through this 
sump pathway? Figure 9.3.3.-1 does not show a check valve between the Turbine 
Building sump discharge and the radiological auxiliary building sump. Without a check 
valve in this line, could backflow occur from the Auxiliary Building sump to the Turbine 
Building sump after the pump is secured? In addition, the staff requests detail regarding 
the administrative controls for the normally closed valve that would only be opened 
during pumping. If administrative controls, such as locking closed this discharge valve, 
are to be implemented please describe these additional constraints in the DCD to limit 
the opportunity for unmonitored releases through this pathway.  

 
 


