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1. MFN 12-037, Letter from USNRC to Jerald G. Head, GEH, Subject: Request for 
Additional Information Letter No. 414 related to ESBWR Design Certification 
Application (DCD) Revision 9, received May 1, 2012 

 
GE Hitachi (GEH) provides the following information to further progress the ESBWR design 
certification.  GEH has determined that certain aspects of ESBWR steam dryer 
methodology approaches will be modified, as explained in summary detail below.  GEH 
will address these topics formally and in more detail in final responses to NRC requests for 
additional information, Reference 1, currently being prepared.   

 
• Transient Dynamic Pressure Loading  

 
Boiling-water reactor (BWR) steam dryers, including ESBWR steam dryers, are subject to 
transient dynamic pressure loading.  These loads have the potential to cause high-cycle 
fatigue failure and generate loose parts, challenging the functionality of safety-related 
components, such as main steam safety relief valves.  For initial load inputs in designing 
the standard ESBWR steam dryer, acoustic pressures acting on the ESBWR steam dryer 
are to be analyzed using the plant based load evaluation (PBLE) methodology, based on 
benchmarks of replacement steam dryers, as described in the ESBWR DCD and 
supporting references.   
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Recent GEH replacement steam dryer analyses apply a minimum alternating stress ratio 
of 2.0, which is the ratio of allowable fatigue limit to the maximum calculated alternating 
stress intensity in the steam dryer, to address uncertainties in steam dryer fatigue 
analyses.  To be consistent, GEH will revise the ESBWR licensing basis to include a 
minimum alternating stress ratio acceptance criterion of 2.0 for the ESBWR steam dryer 
design fatigue analyses. 

 
GEH will provide further details on this topic in a final response to RAIs (e.g., RAI 3.9-293) 
and will identify revisions to ESBWR licensing basis documents in response to RAI 3.9-292. 

 
• PBLE Method Using Main Steam Line Measurements for Non-Prototype Steam 

Dryers 
 

As the NRC explains in NRC Regulatory Guide 1.20, Rev. 3 (March 2007), “Comprehensive 
Vibration Assessment Program for Reactor Internals During Preoperational and Initial 
Startup Testing,” in recent BWR steam dryer replacements, some licensees have employed 
a model to compute fluctuating acoustic pressures within the reactor pressure vessel 
(RPV) and on BWR steam dryers that are inferred from measurements of fluctuating 
pressures within the main steam lines (MSL) connected to the RPV.  The ESBWR licensing 
basis currently includes two PBLE methods.  One method is applied to prototype steam 
dryers and is not based on MSL data.  A second method is similar to the MSL method 
described in RG 1.20, using PBLE for non-prototype steam dryers to estimate pressures 
acting on the steam dryer from the real-time measurements of acoustic pressures from 
the MSLs.   
 
Related specifically to the ESBWR, in RAI 3.9-270, the NRC requested that GEH submit an 
updated PBLE MSL method that resolves certain modeling issues.  GEH submitted a draft 
response to RAI 3.9-269 and 3.9-270 (MFN 12-043; ML12276A174; 09/27/2012) that 
presents a recent implementation of the PBLE methodology as applied in the Grand Gulf 
Nuclear Station replacement steam dryer analyses.  Based on interactions with the NRC, 
the draft response demonstrates the PBLE prototype method (RAI 3.9-269), but is not 
sufficient as a demonstration of the PBLE MSL method without additional analyses using 
data obtained from instrumentation on Grand Gulf Nuclear Station MSLs. 
 
GEH has determined that it will remove, from ESBWR licensing basis documents, the 
approach for PBLE using measurements of acoustic pressures from the MSLs.  
Accordingly, GEH will prepare final responses to RAI 3.9-260 and RAI 3.9-270 to reflect this 
change in approach.  Other RAI responses will be adjusted, as necessary, and licensing 
basis documents will be revised.  Note that the license basis will retain discussion on the 
main steam line instrumentation that applies to measuring and minimizing acoustic loads 
in the main steam lines and are not directly related to PBLE MSL method.  In addition, 
instrumentation and data collection may be performed during ESBWR startup testing, 
subject to applicable quality controls, for use in future development of a non-prototype 
method. 
 
GEH will explain in appropriate RAI responses the overall approach for ESBWR steam 
dryers.  GEH recognizes that an approach for non-prototype steam dryers may be subject 
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to future NRC approval in a Combined License Application or after issuance of a COL at a 
later date in accordance with the requirements for changes in Section VIII of the ESBWR 
design certification rule, when final.    

 
As GEH previously communicated to the NRC, in public teleconference meetings over the last 
several weeks, GEH plans to submit Revision 10 of the ESBWR DCD to address licensing basis 
changes related to information in steam dryer RAI responses.  While GEH does not intend to 
modify the design descriptions for issues other than those related to steam dryers, GEH is 
considering including certain additional changes which relate to issues that are either 
already approved by the NRC or are editorial or administrative in nature.  Examples of such 
changes include recent NRC approval of a revised GEH Quality Assurance Plan Document; 
issuance of NRC Regulatory Guide 1.221, “Design-Basis Hurricane and Hurricane Missiles for 
Nuclear Power Plants” (and its accompanying DC/COL-ISG-024); and correction of 
typographical errors.  GEH will discuss with the NRC the logistics of including these additional 
changes in the DCD revision.  
 
Although this letter contains information related to the ESBWR design certification, formal 
RAI responses will provide the official GEH position on these topics.  If you have questions 
regarding this information, please contact me or Patricia Campbell (202-637-4239).  GEH 
looks forward to the opportunity to interact with the NRC in resolving the remaining ESBWR 
steam dryer issues. 
 
Sincerely, 

 
 
 
 

Jerald G. Head 
Senior Vice President, Regulatory Affairs 
 
 
Commitments: No regulatory commitments are included.  Specific regulatory commitments 

will be addressed in formal responses to NRC requests for additional 
information. 

 
Enclosures: None. 
 
cc:  D. Misenhimer, NRC    

Glen Watford, GEH    
Peter Yandow, GEH 
Mark Colby, GEH 
Patricia Campbell, GEH 
Scott Bowman, GEH 


