
 

March 6, 2008 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE-Hitachi Nuclear Energy Americas, LLC 
3901 Castle Hayne Road MC A-45 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 160 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE-Hitachi Nuclear Energy Americas, LLC (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  
301-415-2375 or ltp1@nrc.gov, or you may contact Eric Oesterle at 301-415-1365 or 
ero1@nrc.gov.   
 
      Sincerely, 
 
 
      /RA/ 
 
      Leslie Perkins, Project Manager 
      ESBWR/ABWR Projects Branch 2 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Requests for Additional Information (RAIs) 
ESBWR Design Control Document (DCD), Revision 4 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

RAI 3.8-28 S03 
 

Chakrabarti S Revise DCD 
Tier 1, Rev. 4, 
Tables 2.15.1-1 
and 2.15.2-2 to 
provide consistent 
information for all 
penetrations and 
to correct a 
typographical 
error. 

In its response to RAI 3.8-28, Supplement 2, dated November 28, 2007, 
GEH stated that the mechanical and electrical penetrations are part of the 
containment boundary, for which design commitment is an ITAAC, as 
delineated in DCD Tier 1, Revision 4, Table 2.15.1-2, Item 2. Therefore, no 
COL action item is required. 
 
The staff reviewed DCD Tier 1, Revision 4, Table 2.15.1-2, Item 2, and the 
referenced Tier 1, Table 2.15.1-1, to determine if there is sufficient 
information to address the staff’s concern.  The staff concluded that with 
some additional clarification in Tier 1, Table 2.15.1-1 and correction of a 
typographical error in Tier 1, Table 2.15.1-2, Item 2, the information will be 
sufficient to address the staff’s concern.  The staff requests GEH to address 
the following in the next revision of DCD Tier 1: 
 
a)  DCD Tier 1, Table 2.15.1-1 lists 11 pages of containment penetrations, 
including the mechanical and electrical penetrations for which only typical 
design details currently exist.  This table is referenced by DCD Tier 1, Table 
2.15.1-2, Item 2, apparently defining a commitment that all applicable 
provisions of ASME Code Section III will be met, and will be documented in 
the Code Stress Report.  However, the information included in Tier 1, Table 
2.15.1-1, related to ASME Code Section III, Seismic Category I, and Safety-
Related classifications is not consistently identified for all rows of the table.  
Revise DCD Tier 1, Table 2.15.1-1 to specifically identify the ASME Code 
Section III, Seismic Category I, and Safety-Related classifications for each 
row of the table, and add a note that the evaluation of all penetrations 
designated ASME Code Section III will be documented in the Code Stress 
Report. 
 
b) Correct the typographical error in Tier 1, Table 2.15.1-2, Item 2.  In the 
“Acceptance Criteria” column, “Table 2.1.51-1" should be “Table 2.1.15-1". 

Enclosure
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

RAI 3.8-41 S05 
 

Chakrabarti S The analysis and 
design must 
consider the entire 
range of concrete 
stiffnesses for the 
vent wall and 
diaphragm wall or 
clearly 
demonstrate that 
the member forces 
and response 
spectra are not 
affected. 

GEH response dated December 12, 2007, provided information requested 
for four items related to the effects of the infill concrete within the vent wall 
and diaphragm floor structures located inside containment.  The staff has 
two concerns as described below. 
 
(1) Based on the prior analytical results, consideration of 50% of the 
(unreinforced) infill concrete stiffness had a pronounced effect on the 
structural responses from seismic loadings and so GEH has indicated that it 
would envelop these results with those from the original seismic design case 
of 0% concrete stiffness. From the information provided in the current 
response it is still not evident that if 100% of the concrete stiffness was 
considered then the increase in member forces and response spectra would 
be negligible.  The basis provided in the response for the small effect on 
frequency caused by increasing the concrete stiffness from 50% to 100% is 
still questionable, as well as the effect of this frequency shift on the member 
forces and response spectra.  GEH needs to either consider the entire range 
of concrete stiffness in its analysis and design of the ESBWR or clearly 
demonstrate that the member forces and response spectra are not affected.  
Also, the current description in the DCD, including Sections 3A.8.4 and 
3A.8.5 do not clearly state what percentage of concrete stiffness is 
considered for the vent wall and diaphragm floor, and it does not clearly 
state that member forces and response spectra from this set of analyses are 
enveloped with the results without the infill concrete in the vent wall and 
diaphragm floor. 
 
(2) This item covers the effect of the infill concrete stiffness for 
hydrodynamic loadings such as Annulus Pressurization, Safety Relief Valve 
Discharge, chugging, and condensation oscillation.  Since the figures 
provided in this response show that the hydrodynamic spectra are greater in 
some locations, GEH needs to consider the entire range of concrete 
stiffness in its analysis and design of the ESBWR for hydrodynamic loads as 
well. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

3.11-23 Lee J  
Pal A 

Provide more 
details about the 
method used for 
establishing the 
radiation 
environmental 
conditions inside 
containment in 
Table 3H-11. 

In Table 3H-11, “Radiation Environment Conditions Inside Containment 
Vessel for Accident Conditions,” of DCD, Tier 2, Revision 4, GEH provided 
(1) operating dose rates using NUREG-1465, and (2) six month integrated 
doses, in upper and lower areas of drywell as well as wetwell and 
suppression pool gas space.  Please provide the following information. 
 
1. State fission product release phase(s) in NUREG-1465 used for 

developing the dose rates and integrated doses in the table. 
 
2. State how GEH converted fission product release fractions in NUREG-

1465 to calculate the dose rates and integrated doses in the table.    
 
3. Provide a sample calculation GEH performed to calculate the dose rates 

and integrated doses in the table. 
 
4. If GEH used a computer code(s), please state name(s) of the code and 

provide its input and output files. 
3.11-24 Hinson C Show how the 

operating dose 
rates in Table 3H-5 
for areas in the 
drywell were 
derived and verify 
that these dose 
rates are bounding 
and conservative 
for these areas. 

In DCD Tier 2, Revision 4, Table 3H-5 lists the operating dose rates for the 
various portions of the containment vessel.  The listed operating dose rates 
for the upper drywell and upper area of the lower drywell are given as 26.1 
R/hr and for the lower area of the lower drywell as 19.8 R/hr.  On the basis 
of the different operating dose rates in different rooms in the containment 
vessel as shown in Figures 12.3, show how you arrived at the operating 
dose rate values for the drywell listed in Table 3H-5.  Verify that the listed 
operating dose rates for the upper and lower drywell of 26.1 and 19.8 R/hr, 
respectively, in Table 3H-5 are conservative and bounding. 

3.11-25 Hinson C 
Pal A 

For Table 3H-6, 
explain how the 
integrated gamma 
doses were 
calculated and, for 
the areas where 

The following apply to DCD Tier 2, Revision 4, Table 3H-6; 
 
a) using the average operating dose rates shown in Figures 12.3-1 through 
12.3-8 for each of the areas listed in Table 3H-6, the 60-year integrated 
doses calculated by the staff appear to be well below the integrated doses 
listed in Table 3H-6 for most of these areas.  Show how the integrated 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

these doses 
exceed the 
integrated dose 
that the equipment 
is qualified for, 
describe how the 
equipment will be 
protected from 
these high 
integrated doses 
during normal 
operating 
conditions. 

gamma dose values listed in the second column of Table 3H-6 were 
calculated and, for one of the plant zones listed in Table 3H-6, provide a 
sample calculation showing how the zone area dose rate and integrated 
dose were calculated. 
 
b) explain why Table 3H-6 lists two different integrated doses for some 
areas and only a single integrated dose value for other areas, 
 
c) on the basis of the normal operation dose rates shown in Figures 12.3-1 
through 12.3-8, the 60-year integrated doses for some of the areas listed in 
Table 3H-6 exceed the 104 rad qualification criteria for electronic equipment 
stated in the footnote for Table 3H-6.  For each of these areas (those areas 
where the plant radiation zone designation is Zone D (25 mRem/hr) or 
greater), describe what plant design features (e.g. shielding, equipment 
location) will be used to ensure that the electronic equipment in these areas 
will not be exposed to integrated radiation doses that will exceed the 
equipment qualification for radiation, 
 
d) the integrated gamma dose listed in Table 3H-6 for the Main Steam 
Tunnel is listed as less than 107 rads.  Since this value exceeds the 
equipment qualification values for both electronic equipment (104 rads) and 
other equipment (106 rads) as stated in the footnote for this table, describe 
the plant design features which will be used in the Main Steam Tunnel to 
ensure that the radiation qualification limits of the equipment in this area will 
not be exceeded. 

3.11-21 S01 Pal A Include digital and 
non-digital 
instrumentation 
and control in 
Section 3.11 or 
provide justification 
for not including 
them. 

In response to RAI 3.11-21 dated February 22, 2008, GEH stated that the 
first paragraph in Section 3.11 will be revised in Revision 5 to state “EQ is 
based on limiting design conditions for electrical equipment (including digital 
instrumentation and control components) and safety-related mechanical 
equipment.” The staff does not understand why instrumentation (non-digital) 
is deleted from Section 3.11.  Include both type of instrumentation and 
control in Section 3.11 or provide justification for not including them. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

3.11-17 S01 Pal A Modify 
Table 3.11-1 to 
indicate all 
electrical 
penetrations rather 
than multiple 
electrical 
penetrations as 
proposed or 
provide justification 
for not doing so. 

In response to RAI 3.11-17 dated February 22, 2008, GEH stated that Table 
3.11-1 will be revised in Revision 5 to include electrical penetrations. The 
proposed modification indicates multiple electrical penetrations in Table 
3.11-1.  ESBWR design identified all electrical penetrations as safety-
related.  There are no non-safety-related electrical penetrations. Modify 
Table 3.11-1 to indicate all electrical penetrations rather than multiple 
electrical penetrations as proposed or provide justification for not doing so. 

3.2-34 S03 R. McNally The response to 
RAI 3.2-34 S02 
includes proposed 
criteria for 
application of 
ASME Section XI 
that is inconsistent 
with the applicant’s 
position stated in 
the response to 
RAI 3.2-1. 

The response to RAI 3.2-34 S02 includes criteria to be included in DCD Tier 
2 Subsection 3.2.3.4 that is inconsistent with the applicant’s response on 
RAI 3.2-1 S02 in regard to a commitment to ASME Section XI inspections 
for the Quality Group (QG) B Turbine main Steam (TMSS) piping (N11, Item 
1).   Seismic Category II QG B piping that is upgraded to ASME Section III 
should be subject to ASME Section XI inspections, unless adequate 
technical justification is provided.  The applicant is requested to modify the 
criteria relative to ASME Section XI inspections for the N11 TMSS Item 1 
and B21 Item 13 main steam drains to be consistent with the response to 
RAI 3.2-1 S02. 
 
 

5.2-66 S01 Thomas G 
Wang W 

Justify safety relief 
valve (SRV) Flow 
Capacity 
Assumed in 
TRACG. 

In response to RAI 5.2-66 dated February 26, 2008, GEH provided a revised 
Table 6.3-1 which showed that the Total Mini.  Automatic Depressurization 
System (ADS) Flow Capacity at Vessel Pressure (1250psig) is in a range 
between 1380 to 1440 kg/s. DCD Revision 4, Chapter 5, Table 5.2.2 
provided a value of 138 kg/s for each Mini.  ADS Flow capacity at Vessel 
Pressure.  Explain and justify the discrepancy for the values provided in 
DCD Revision 4 and RAI 5.2-66 response.  Provide limiting TRACG ECCS-
LOCA analysis using ADS flow capacity values at 1380 and 1440 kg/s.  
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

14.3-176 
(Revised) 

Hoffman K Turbine Missile 
Probability and 
Turbine material, 
design, inspection 
and test 
verification 
Turbine material, 
design, inspection 
and test 
verification. 

a. In Revision 3 of the DCD Tier 1, Section 2.11.4 discussed external 
turbine missile probability and required it to be less than 1x10-4 per 
turbine year.  Revision 3 also included an ITAAC #5 in Table 2.11.4-1 that 
confirmed the probability was less than 1x10-4 per turbine year and 
verified the calculation existed.  Revision 4 deleted the Tier 1 missile 
probability discussion and the ITAAC.   

 
In order for the staff to conclude that GDC 4 is satisfied, the staff 
requests that the applicant revise Revision 4 of DCD Tier 1 to add a 
description of the “P1 probability”, i.e. P1 < 10-4 for turbine failure resulting 
in the ejection of turbine rotor fragments in terms of the criteria shown in 
Table 3.5.1.3-1 of SRP Section 3.5.1.3.   
 

b. In Revision 3 of the DCD Tier 1, Section 2.11.4 discussed Turbine Disk 
Integrity being provided through the combined use of selected materials 
with suitable toughness, analyses, testing, inspections, and operating 
procedures.  Tier 1 of the DCD also discussed how turbine components 
and valves would be in-service tested and inspected in accordance with 
industry practice or as required to meet the Original Equipment 
Manufacturer’s (OEM) turbine missile generation probability 
requirements.  Revision 3 also included an ITAAC #4 in Table 2.11.4-1 
which provided a means to verify the materials, analyses, testing, 
inspections, and operating procedures to ensure turbine disk integrity.  
Revision 4 deleted these turbine disk integrity related discussions and the 
ITAAC.   

 
In order for the staff to conclude that GDC 4 is satisfied, the staff 
requests that the applicant revise Revision 4 of DCD Tier 1 to add an 
ITAAC to verify that the as-built turbine material properties, the turbine 
rotor and blade designs and pre-service and inservice inspection and 
testing requirements meet the requirements of the turbine missile 
generation probability calculation. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

This RAI supercedes the previously issued RAI 14.3-176 (RAI Letter 
No. 126, Adams Accession No. ML073532238) 

10.2-26 
(Revised) 

Hoffman K Turbine Missile 
Probability 
calculation and 
maintenance 
program 

In Revision 4 to the ESBWR DCD, the ITAAC requiring the COL applicant to 
provide an analysis of the probability of missile generation was deleted.  The 
probability of external turbine missile generation is dependent also upon 
effective implementation of the turbine system vendors’ maintenance 
program.  In order for the staff to conclude that GDC 4 is satisfied, the staff 
requests that the applicant revise the Tier 2 information in Revision 4 of the 
DCD to include the following actions for the COL Applicant:  
 

(1) The COL Applicant shall submit for NRC review and approval, a 
turbine missile generation probability calculation based on the NRC 
approved methodologies including proposed material properties 
(using bounding values if actual values are unknown), rotor and 
blade design analyses as well as maintenance and inspection 
activities. 

(2) The COL Applicant shall fully describe the plant specific turbine 
maintenance and inspection program required to satisfy the Original 
Equipment Manufacturer’s turbine missile generation probability 
calculation including each of the criteria identified in Section II of 
SRP Section 3.5.1.3. 

 
This RAI supercedes the previously issued RAI 10.2-26 (RAI Letter No. 122, 
Adams Accession No. ML073381170) 
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