
 

 

 

April 22, 2008 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE Hitachi Nuclear Energy  
3901 Castle Hayne Rd  MC A-45 
Wilmington NC 28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 181 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION 
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE Hitachi Nuclear Energy (GEH) submitted an application for 
final design approval and standard design certification of the economic simplified boiling water 
reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52.  The Nuclear Regulatory 
Commission (NRC) staff is performing a detailed review of this application to enable the staff to 
reach a conclusion on the safety of the proposed design.   
 
The NRC staff has identified that additional information is needed to continue portions of the 
review.  The staff’s request for additional information (RAI) is contained in the enclosure to this 
letter.  
 
If you have any questions or comments concerning this matter, you may contact me at 
301-415-6715 or Bruce.Bavol@nrc.gov or you may contact Amy Cubbage at 301-415-2875 or 
Amy.Cubbage@nrc.gov.    
 
      Sincerely, 
 
      /RA/ 
 
 
      Bruce Bavol, Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
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                 Enclosure 1 

 
Requests for Additional Information (RAIs) 

ESBWR Design Control Document (DCD), Revision 4 
 
RAI Number 
 

Reviewer Question Summary Full Text 

(These RAIs supersede 
the ones previously 
submitted in RAI Letter 
152) 
15.4-3, 
Supplement No. 2, 
(MFN 06-396, 
Supplement No. 2, 
MFN 07-100, 
Supplement No. 2, 
MFN 07-197, 
Supplement No. 2, 
January 25, 2008) 
& 
15.4-4, 
Supplement No. 2,  
(MFN 06-396, 
Supplement No. 2, 
MFN 07-100, 
Supplement No. 2, 
MFN 07-197, 
Supplement No. 2, 
January 25, 2008) 
 

Lee, J Control Room (CR) in-
leakage, Instrument Line 
Break 

a)  Please add control room unfiltered air in-leakage rates 
to Tables 15.4-2 and 15.4-11 of DCD, Tier 2, Revision 4 
and to Tables15.4-14 and 15.4-17 of DCD, Tier 2, 
Revision 5 markup copy.   
 
b)  Please recalculate control room doses using appropriate 
control room χ/Q values provided in DCD Tier 2, 
Revision 4, Table 2.0-1, “Envelope of ESBWR Standard 
Plant Design Parameters,” for the normal air intake and 
unfiltered air intake for each respective design basis 
accident. 
 
c)  For all design basis accident events where Control 
Room (CR) in-leakage value was assumed zero, GEH 
should increase the in-leakage to the value used in LOCA 
(12 cfm) and credit the Emergency Filtration Units (EFUs).  
This affects X/Q values for the unfiltered in-leakage path 
with the exception of the fuel handling accident (FHAs) 
which will have a higher X/Q value than LOCA, and will not 
credit the EFUs.  GEH should re-calculate control room 
doses for all design basis accident events where Control 
Room (CR) in-leakage value was assumed to be zero.   
 
d)  For Feedwater Line Break (FWLB), GEH should add in-
leakage to CR. 
 
e)  For Instrument Line Break (ILB), GEH should revise 
Table 15.4-17 to include release point consistent with the 
format of all other accident results and input parameter 
tables. 
 



 

(This RAI supersedes the 
one previously submitted 
in RAI Letter 157) 
15.4-26, 
Supplement No. 1, 
(MFN 07-299, 
June 27, 2007) 

Forrest, E RB leakage testing 
criteria & Section 
15.4.4.5.2.3 Revision 

a)  Please confirm that the leak test criteria will always be 
less than or equal to the leakage assumed in the design 
basis analysis.  Please state what that leakage is in terms 
of the units being used for flow rate in the testing for 
leakage. 
  
b)  The information provided on testing needs to be related 
to a flow rate at a differential pressure (such as 750 cfm at 
1/4 in wg).  The pressure should be established in 
essentially all areas of the RB and maintained for a period 
of time such as currently done in existing BWR's.  The 
differential pressure should be reflective of the worst 
meteorological conditions that could be expected to 
influence exfiltration from the building.  The test procedures 
should be addressed in RAI 6.2-167 S01 and, or RAI 6.2-
165 part B. The testing should be described in the DCD in 
Section 6.2.3.  Please provide the location of the SR and 
the TS criteria for the test in the DCD. 
 
c)  Please explain how GEH modeled the 50%/day RB 
leakage and 40 percent of volume mixing.  The revision 4 
TS basis is not consistent with the GEH dose analyses.  
Please revise the TS basis. 
 
d)  For DCD Tier 2, Section 15.4.4.5.2.3, discuss how GEH 
converted to scfm.  GEH should explain how they modeled 
the 50%/day RB leakage and 40% of building volume 
mixing.  The Revision 4 Technical Specification (TS) basis 
is not consistent with the GEH dose analysis.  GEH should 
revise TS bases and clarify in Chapter 15 what 
assumptions are made so TS bases can be written to be 
consistent with Chapter 15.  These questions are also 
related to RAI 6.2-165. 
 

 



 

15.4-2, 
Supplement No. 2, 
(MFN 07-100, 
Supplement No. 1, 
MFN 07-456, 
November 16, 2007) 
 

Lee, J Main Steam Line 
diameter changes 

GEH should update reference to Main Steam Line diameter 
changes (from 24 inch to 30 inch outside diameter) in DCD. 
 

15.4-6, 
Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 

Lee, J AS1 as a bounding 
case 

a)  GEH has proposed to use AS1 as a bounding case 
rather than AS2 and should provide justification.  GEH 
should reference NUREG-1465 and revise the AS-1 
discussion and dose consequences in the DCD.   

 
b)  DCD Tier 2, Section 15.4.4.5.2.1 should refer to the LTR 
NEDE-33279P Revision 1, Section 4.3.1.  
 
c)  For DCD Tier 2, Section 15.4.4.5.4, verify that LTR 
NEDE-33279P is consistent with the DCD.  
 

15.4-7, Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 
 

Lee, J Table 15.4-5 B, 
Section 15.4.4.2.1 
revision 

a)  In DCD Tier 2, Table 15.4-5 B, GEH should add a 
footnote to explain the point after which no credit is taken 
for fission product removal (for AS-1, if limiting) and the 
basis for the cutoff. 
 
b)  In DCD Tier 2, Section 15.4.4.2.1, GEH should 
appropriately re-word this section based upon making AS-1 
bounding. 
 

15.4-8, 
Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 
 

Lee, J Section 15.4.3, 
Section 15.4.4, 
Section 15.4.4.2.1 
revision 

a)  GEH should emphasize in DCD Tier 2, Section 15.4.3, 
that it has been demonstrated in DCD Tier 2, Section 6.3 
Emergency Core Cooling (ECCS) that no fuel melting 
occurs in a LOCA.  The dose evaluation in Section 15.4.4 
will need to be re-worded to invoke assumed fuel melting.  

 
 
 

 



 

b)  In DCD Tier 2, Section 15.4.4, GEH should include 
words from 10 CFR 52.47 – “evaluate accidents that could 
result in the release of significant quantities of radioactive 
fission products.”  
 
c)  In DCD Tier 2, Section 15.4.4.2.1, GEH should delete 
both paragraphs in their entirety and include additional 
verbiage for the AS-1 LOCA scenario. 
 

15.4-17, 
Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 
 

Lee, J Section 15.4.4.2.1 
revision 

a)  In DCD Tier 2, Section 15.4.4.2.1, GEH should move the 
first two sentences to Section 15.4.3.  In Table 15.4-5, add 
a footnote (or other method) to explain the point after which 
no credit is taken for fission product removal (for AS-1 if 
limiting) and the basis for the cutoff. 
 
b)  In DCD Tier 2, Section 15.4.4.2.1 appropriately re-word 
this section based upon making AS-1 bounding. 
 

15.4-22, 
Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 
 

Lee, J Section 15.4.4.5.2.3, 
Section 15.4.4.5.1.1 
revision 

a)  In DCD Tier 2, Section 15.4.4.5.2.3, GEH should explain 
why the VTT report was not used in the analyses? 

 
b)  In DCD Tier 2, Section 15.4.4.5.1.1, reference 15.4-12, 
GEH should remove the reference to BWROG 
methodology, which is based on source term from 
TID-14844. 
 
c)  GEH should add a reference to fission product removal 
LTR NEDE-33279P for detailed analysis modeling.  
 
d)  In Table 4.3 of LTR NEDE-33279P, for the conversion of 
MSIV leakage to SCFM, what containment conditions 
(temperature) are used to convert?  GEH should add a row 
to the table, such that both the RADTRAD volumetric flow 
rate, and flow rate at standard conditions (for TS) are 
provided in Chapter 15.   
 

 



 

 

e)  GEH should justify 20% air mixing in the condenser and 
an iodine removal rate of 99.5%.  Include 20% air mixing in 
the condenser as an item to be verified in the ITAAC table. 
 

15.4-24, 
Supplement No. 1, 
(MFN 07-523, 
November 30, 2007) 
 

Lee, J Tables 15.4-4 a-d, 
Section 15.4.4.2.1 
revision 

a)  GEH should replace or supplement DCD Tier 2, Tables 
15.4-4 a-d (MELCOR Seq. of Events) with descriptive text.  
 
b)  In DCD Tier 2, Section 15.4.4.2.1, appropriately re-word 
this section based upon making AS-1 bounding. 
 

15.4-31, 
Supplement No. 1, 
(MFN 08-023, 
February 15, 2008) 

Lee, J Fuel Building and 
Reactor Building 
accidents 

a)  GEH should revise this response to clarify that the two 
dose calculations are provided for in Fuel Building and 
Reactor Building accidents.   
 
b)  GEH should explain why different atmospheric 
dispersion factors (X/Q) are used for Fuel Handling 
Accident (FHA). 
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Mr. Ray Ganthner 
Senior Vice President 
AREVA, NP, Inc. 3315 
Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
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