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09.04.01-2 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-5 as incomplete.   The first paragraph of “Technical Rational” for 
SRP 6.4 II “Acceptance Criteria” reads: 
 

“Compliance with GDC 4 requires that structures, systems, and 
components important to safety be designed to accommodate the 
effects of, and be compatible with, environmental conditions associated 
with normal operation, maintenance, testing, and postulated accidents, 
including loss-of-coolant accidents (LOCAs). These structures, 
systems, and components shall be appropriately protected against 
dynamic effects (e.g., the effects of missiles, pipe whipping, and 
discharging fluids) that may result from equipment failures and from 
events and conditions outside the nuclear power unit.” 

 
An excerpt from GDC 4 reads: 
 

“Structures, systems, and components important to safety shall 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. These structures, systems, and components shall be 
appropriately protected against dynamic effects, including the effects of 
missiles, pipe whipping, and discharging fluids, that may result from 
equipment failures and from events and conditions outside the nuclear 
power unit.” 

 
In particular, the staff requests additional information about the safety 
related SSCs external to the CRE but part of the Main Control Room 
Heating, Ventilation and Air Conditioning System.  In particular, how are 
these SSCs designed to withstand the dynamic effects of the effects of 
missiles, pipe whipping, and discharging fluids that may result from 
equipment failures?  What provisions in the building and in the rooms that 
house these safety related components ensure that the design criteria of 
GDC 4 is met?  
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09.04.01-3 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-9 as incomplete.  SRP 9.4.1 section IV.1 “Evaluation Findings” 
reads: 

  
“The reviewer verifies that the applicant has provided sufficient 
information and that the review and calculations (if applicable) support 
conclusions of the following type to be included in the staff’s safety 
evaluation report. The reviewer also states the bases for those 
conclusions. 
 
The staff concludes that the design and expected performance of the 
CRAVS is acceptable and meet the requirements of GDCs 2, 4, 5, 19, 
and 60 and 10 CFR 50.63. These conclusions are based on the following 
findings: 
 
1. The applicant meets the requirements of [regulation] for [limits of 
review for regulation] by [for each item applicable to the review, how 
met and why acceptable under the regulation]: 
A. Meeting the regulatory positions in RG(s). 
 
B. Providing and meeting an alternative method to regulatory positions 
in RG _____, reviewed by the staff and found acceptable. 
 
C. Using calculational methods for [what was evaluated] that have been 
previously reviewed by the staff and found acceptable; the staff has 
reviewed the impact parameters in this case and found them suitably 
conservative or has performed independent calculations to verify 
acceptability of their analysis.” 

 
In this passage, SRP section 9.4.1 IV.1 “Evaluation Findings” creates the 
expectation that the staff will review the supporting DCD engineering 
calculations and/or perform confirmatory calculations for parameters 
important to plant safety.    
 
The second bullet of DCD Section 9.4.1.1.1 “Safety Design Bases” reads” 
“Support and maintain CRE habitability and permit personnel occupancy 
and proper functioning of instrumentation during normal and design basis 
accidents, assuming a single active failure.” 
 
To take this design basis review requirement one step further, the staff 
notes that Table 9.4.1-1 contains cooling coil capacities for the MCR Air 
Handling Units.  These capacities would have been derived through some 
model calculation where the inputs (i.e. design temperature values) of 
Table 9.4-1 where used as desired outcomes.  The staff needs to review 



REQUEST FOR ADDITIONAL INFORMATION 327-2401 REVISION 1 
 

 
 

3 

this model calculation(s) to establish the integrity of the values contained 
in Tables 9.4-1, 9.4.1-1 etc. 
 
Based on this, the staff repeats its request of the original Question No. 
09.04.01-9.    
 
·The staff requests that the applicant provide additional details for the 
following DCD section 9.4.1, Table 9.4-1, sheet 1 values for the control 
room area ventilation system calculation procedures and methods, 
including assumptions and margins:   
 
·       Main control room area calculations supporting the normal and 

abnormal condition min max temperatures 
 

·       Main control room area calculations supporting the normal and 
abnormal condition min max relative humidity percentages.  

 
 
09.04.01-4 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-12 as incomplete.   In the original RAI, the staff requested that the 
applicant “Provide additional details including calculations that establish 
the one-hour delay basis with associated assumptions and margins and 
identify any deviations from the recommended calculational procedures in 
SRP Section 9.4.1, Revision 3, March 2007.”  The staff made this request to 
support its required review per the guidance of SRP 9.4.1 section III.5 
which reads: 

 
 “The reviewer verifies that a suitable environment is demonstrated to 
be maintained in areas served by the CRAVS for the duration of a 
station blackout event and the associated recovery period with or 
without credit for CRAVS operation, as applicable. ….. Where the 
CRAVS (or portions thereof) is credited to function for coping with a 
station blackout, the reviewer verifies that the CRAVS has been 
designed so that system functions will be performed as required in the 
event of a station blackout, that the CRAVS has sufficient capacity and 
capability to maintain a suitable environment for the duration of a 
station blackout event and the associated recovery period, and that 
failure of non-required portions of the CRAVS will not adversely affect 
the functioning of required equipment.” 
 

The applicant’s response indicated that MCR cabinet integrity was 
addressed in DCD Section 8.4. The staff could find no discussion of MCR 
cabinet integrity within this section of the DCD.  Page 8.4-8 of revision 1 of 
the DCD does contain the following words: 
 

“(3) Integrity of electrical cabinets Until AAC GTG restores power to the 
Class 1E power system within one hour after SBO occurs, Class 1E 

Formatted: Bullets and Numbering
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electrical room HVAC system cannot be operated. However, all Class 1E 
electrical cabinets and I&C cabinets are rated to keep their integrity up 
to 50°C temperature. The temperature of Class 1E electrical room and 
I&C room will not reach 50°C within one hour even without HVAC.” 
 

If this passage is discussing MCR cabinets within the CRE it is not obvious 
from the words.   
 
(1) Are there no control and instrumentation cabinets located within the 
CRE?  

 
The passage indicates that the cabinets will keep their integrity up to 50ºC 
(122ºF). The staff can only assume (i.e. this is not clearly stated in the DCD) 
that for the cabinets to keep their integrity, that all instrumentation and 
controls within these cabinets are at least rated to this same maximum 
temperature.  According to sheet 1 of 4 of Table  9.4-1, the maximum 
normal ambient room temperature within the MCR/Class 1E Electrical 
Room HVAC Equipment Room is 105ºF.  If the room temperature is at 
105ºF, it is safe to assume that the internal cabinet temperature will be 
higher than this. From plant operation experience, a delta of 5-10ºF 
between room temperature and internal cabinet temperature would be not 
uncommon.  So presumably, with the current DCD design, the 
instrumentation and controls within the cabinets could already be at 115ºF 
at the outset of the station blackout event.  A 7ºF margin may or may not be 
enough to survive the temperature rise during the initial hour after the 
onset of SBO.  Based on this, the staff views the applicant’s RAI response 
statement “The MCR temperature will rise within the one hour before the 
AAC power source is available, but it is not expected to rise significantly.”  
as suspect (i.e. if not cavalier) given that margins to failure of safety related 
equipment appear not to be appreciable.  
 
To take this staff concern one step further, Table 9.4-1 for this same 
MCR/Class 1E Electrical Room HVAC Equipment Room lists a maximum 
abnormal temperature of 130ºF.  The staff request additional information 
about this maximum temperature given that fact that all Class 1E electrical 
cabinets and I&C cabinets are rated to keep their integrity only up to 
122°F”. 
 
The staff could find no reference to calculations in section 8.4.4 
“References” that might support the applicants statement “The 
temperature of Class 1E electrical room and I&C room will not reach 50°C 
within one hour even without HVAC”. Obviously, these calculations must 
exist or the applicant could not make such a definitive statement.  The staff 
needs to review these calculations per the review guidance of SRP 9.4.1.  
 
The Staff is asking the applicant (1) based on model calculation(s) what is 
the MCR area temperature will rise to during this one-hour SBO event? (2) 
What will the worse case temperature be inside the electrical panels and 
I&C panels when this maximum ambient MCR area temperature is reached 
or the maximum MCR/Class 1E Electrical Room HVAC Equipment Room 



REQUEST FOR ADDITIONAL INFORMATION 327-2401 REVISION 1 
 

 
 

5 

temperature is reached?  (3) Are all MCR instrumentation, controls and 
alarms qualified to operate at these worse case panel temperatures?     

 
 
09.04.01-5 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-14 as incomplete.    
 
The Staff has the following questions/concerns with the applicant’s 
response:  
 
(a) Note 1 of applicant’s response reads “Heat Load of each area is 
assumed based on existing plant experience”.   
 
The head loads in each area need to be specified in the FSAR and need to 
be verified prior to operation.  Please include in the FSAR the design basis 
heat loads and propose a ITAAC and a startup test to verify the actual heat 
load are bounded by the analysis.  
 
(b) The Staff requests access to heat load calculations that provide the 
quantitative numbers for Outdoor Air, Fan Motor etc. in the applicant’s 
response. The staff needs this access to perform of confirmatory 
calculations to support write up of the SER.  
 
(c) The “Note” that follows the second Table of the applicant’s response 
reads “Each cooling load includes a margin of 15%”  By this Note it 
appears that the actual heat load for the MCR AHUs equals 274,550 Btuh 
and the “Total” 341,000 Btuh then represents an excess margin of 24.2%.  
Why would the Heat Load values used in the derivation of needed fan 
capacities (i.e. first Table of applicants response) not use 341,000 Btuh 
instead of 236,000 Btuh (i.e. 131,000 + 105,000) to determine needed design 
flow rates?  
 
From this observation, it appears that the fans may be undersized and not 
have the 15% margin described in Note 2.  
 
(d) The line item heating coil capacity listed as 45 kW in Revision 0 DCD 
Table 9.4.1-1 for the Main Control Room AHUs has been removed from the 
Table in its entirety in Revision 1 of the DCD.   
 
Why is there no line item in Table 9.4.1-1 for the heating coil in Revision 1 
of the DCD and designated as a COL information item [i.e. COL 9.4(4)]?  If it 
is not a COL information item, how will the heating coil capacity be 
determined?  
 
(e) Assuming that the applicant’s heat load values of the second Table of 
the applicant’s response numbers are based on design calculations (and 
not existing plant experience) AND are based on the worst case design 
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basis accident or anticipated operational occurrence (with respect to MCR 
heat load), does not the 274,550 Btuh then become the “Assumed Heat 
Load” that needs to be demonstrated in SR 3.7.10.5?   
  
If not, what is the value of the "Assumed Heat Load" that must be 
demonstrated in SR 3.7.10.5? And, how is this value derived? 

 
 
09.04.01-6 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-18 as incomplete.  In its response to Question No. 09.04.01-18, the 
applicant referred to its responses for RAI No. 5 Question No. 08.03.01-2 
and RAI No. 5 Question No. 08.03.01-3.  The staff has reviewed the 
applicant’s responses to RAI No. 5 Question No. 08.03.01-2 and RAI No. 5 
Question No. 08.03.01-3.  With these two responses, the applicant takes 
credit for the statistics based on the fleet history of the AACs.    
  
The operating reliability for each AAC (i.e. at each COL applicant's new 
nuclear site) can and will vary significantly based on the skills and the 
maturity level of the each nuclear plant's Operations and Maintenance staff. 
To invoke fleet history in the derivation of an AAC predicted reliability is 
meaningless in the licensing of each new nuclear plant.  

 
Based on this, the staff repeats the bases and the principle questions of its 
original request for additional information in Question No. 09.04.01-18.    
 
The DC applicant takes credit for one-hour restoration of power via the 
AAC. Per Regulatory Guide 1.155 (i.e. criteria #5 of Section 3.3.5) to take 
credit for the one-hour alignment of the AAC, the reliability of the AAC 
power system should meet or exceed 95 percent as determined in 
accordance with NSAC-108 (Ref. 11) or equivalent methodology. To date, 
the DC applicant has not demonstrated this reliability. Neither Section 2.6.5 
"Alternate AC (AAC) Power Source" nor its related Table 2.6.5-1 of Tier 1 
ITAAC testing requirements, contains the acceptance criteria that 
guarantee the site specific AAC reliability. 
 
Without a guaranteed site specific AAC reliability of > 95%, the coping 
duration will become the basis for the environmental qualification of MCR 
electrical controls and instrumentation during the SBO event. To what 
worst case ambient conditions (i.e. temperature and humidity) are the 
instrumentation and controls within the MCRE qualified. What is the 
qualified life of the CRE instrumentation and controls for those conditions? 

 
 



REQUEST FOR ADDITIONAL INFORMATION 327-2401 REVISION 1 
 

 
 

7 

09.04.01-7 
  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-24 as incomplete.  The applicant responded with the words: 
 

“the MCR HVAC system is designed such that each space within the 
CRE will require a certain amount of airflow to satisfy its design heat 
load, and that ductwork to each space will be sized accordingly and 
configured to ensure satisfactory mixing and temperature control. 
Therefore, balancing of system airflows is done primarily to ensure 
each space receives its design airflow, with mixing and temperature 
control occurring by default. Once balancing is done, different 
modes of operation do not affect the settings.”   

 
The staff agrees that for each area within the CRE a certain amount (i.e. 
design value) of air flow is required to remove the areas design heat load.  
The applicant has only provided the airflow requirements for the main trunk 
lines of the MCR HVAC system. While the sizing of the branch line’s 
ductwork aids in the configuration of the design flow to a particular CRE 
area, the actual flow balancing will be accomplished with the manual 
adjustment of flows to the area.  Each COL applicant will need to know the 
design flow for each area to flow balance the system.  The staff again 
requests that this design basis information be included in the DCD and a 
means for demonstrating the design basis be provided.  
 

In addition the staff notes about the applicant’s original RAI response that the last 
sentence of the second paragraph of applicant’s RAI Answer reads “MHI to 
demonstrate or document that exfiltration air shall provide for this minimum 
pressurization level of the CRE.”  The intent of this sentence is unclear to the 
staff.  The staff requests clarification.  

 
 
09.04.01-8 

  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-27 as insufficient.    
 
With respect to the subject of assumed heat load, refer also to the follow-
up request for additional information to RAI #63-849/Question No. 09.04.01-
14 (question 4 of this RAI).  

 
The term “assumed heat load” is neither meaningless nor confusing as the 
applicant implies in their response to Question No. 09.04.01-14.  The term 
assumed heat load is defined in the Bases from NUREG-1431 for SR 
3.7.11.1 and is captured below.  
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Each and every train of the MCR HVAC system must be demonstrated 
capable of removing ≥ 50% of the “assumed heat load” during acceptance 
testing in order to meet its design safety related function. 
 
The applicant states in its response that the “Acceptance testing can only 
be verified by running the system (with the required minimum number of 
AHUs operating) to see if the system maintains the design set point 
temperatures.”   
 
The staff believes this form of acceptance testing (i.e. to meet the design 
set point temperatures -- normal and abnormal temperatures of DCD Table 
9.4-1) fails to demonstrate the capability of the MCR HVAC to fulfill its 
intended design basis safety function.    
 
The Bases from NUREG-1431 for SR 3.7.11.1 reads: 
 

APPLICABLE SAFETY ANALYSES 
 The design basis of the CREATCS is to maintain the control room 
temperature for 30 days of continuous occupancy.  The CREATCS 
components are arranged in redundant, safety related trains. During 
emergency operation, the CREATCS maintains the temperature between 
[70]° and [85]°. A single active failure of a component of the CREATCS, 
with a loss of offsite power, does not impair the ability of the system to 
perform its design function. Redundant detectors and controls are 
provided for control room temperature control. 
 
The CREATCS is designed in accordance with Seismic Category I 
requirements. The CREATCS is capable of removing sensible and latent 
heat loads from the control room, which include consideration of 
equipment heat loads and personnel occupancy requirements, to 
ensure equipment OPERABILITY. 
 
The CREATCS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).z” 
 
“SR 3.7.11.1 SURVEILLANCE REQUIREMENTS 
This SR verifies that the heat removal capability of the system is 
sufficient to remove the heat load assumed in the [safety analyses] in 
the control room. This SR consists of a combination of testing and 
calculations. The [18] month Frequency is appropriate since significant 
degradation of the CREATCS is slow and is not expected over this time 
period.” 

 
Explain how the COL applicant will demonstrate that the heat removal 
capability of the system (with adequate redundancy) is sufficient to remove 
the heat load assumed in the [safety analyses] in the control room.  This 
assumed heat load would be based on worst case site ambient conditions 
and based on the worst case design basis accident or anticipated 
operational occurrence (with respect to MCR heat load). 
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09.04.01-9 
  
  

The staff finds the applicant’s response for RAI #63-849/Question No. 
09.04.01-32 as incomplete.   The incompleteness of the applicant’s 
response exists in two specific areas as captured in (a) and (b) below.  

 
(a) The applicant in its response to Question No. 09.04.01-32 replied with 
the words:  

 
“For each GTG, there are two exhaust sources. One is the GTG 
enclosure ventilation exhaust and the other is the GTG exhaust. There 
are also two air inlets for each GTG.  One is the GTG room's ventilation 
supply air inlet and the other is a dedicated combustion air supply inlet 
for the GTG. The closest GTG room ventilation fan exhaust vent is 
approximately 26 ft. away horizontally from the CRE air inlet. This is 
well above the minimum of 10 ft. required according to the International 
Mechanical Code (Section 401.5.1)” 

 
The response fails to provide the distance of the closest GTG exhaust to 
the CRE fresh air intakes.  This exhaust source would contain the products 
of combustion and would pose more of a threat to Main Control Room 
habitability than the exhaust source discussed in the applicant’s response 
(i.e. room ventilation fan exhaust vent). The staff requests that the 
applicant provide the vertical and horizontal distance of the closest GTG 
exhaust to the CRE fresh air intakes.  In addition, since the DCD is using 
the International Mechanical Code (Section 401.5.1) as its standard for 
addressing the issue of external threats to main control room habitability 
and the positioning of the CRE fresh air intakes, then Mechanical Code 
(Section 401.5.1) should be listed in the references of DCD section 9.4.8 
“References”  

 
(b) The staff also notes that the applicant failed to address the issue 
identified in section 3.11 of Regulatory Guide 1.29 which reads:  

 
“If the atmosphere surrounding the plant could contain significant 
environmental contaminants, such as dusts and residues from smoke 
cleanup systems from adjacent coal-burning power plants or industry, 
or is a salty environment near an ocean, the design of the system 
should consider these contaminants and prevent them from affecting 
the operation of any ESF atmosphere cleanup system.” 

 
The staff noted this apparent deficiency in the original Question No. 
09.04.01-32 when it wrote “… the staff noted that since the sighting of a 
power plant could impact the positioning of the fresh air intakes due local 
industry (e.g. coal-burning power plants) the wording of COL 9.4.1 
(sic) appears to be too limiting.”   COL 9.4(1) in Revision 0 of the US APWR 
DCD read “COL 9.4(1) The COL Applicant is to provide proper MCR 
personnel protection against toxic gases if warranted by a site specific 
chemical survey.”  
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Revision 1 of the DCD deleted COL 9.4(1) for reasons unknown to the staff.  
 
The staff requests that the applicant address the original concern (i.e. the 
design of the system should consider these contaminants) of section 3.11 
of Regulatory Guide 1.29 as captured in Question No. 09.04.01-32.  The staff 
also requests information as to why the applicant deleted COL 9.4(1) from 
Revision 1 of the US-APWR DCD.  

 
 


