
February 26, 2009 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE Hitachi Nuclear Energy 
3901 Castle Hayne Road MC A-50 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 312 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 U.S. 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 
301-415-6256 or Dennis.Galvin@nrc.gov or you may contact Amy Cubbage at 301-415-2875 or 
Amy.Cubbage@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Dennis Galvin, Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Requests for Additional Information (RAIs):  
ESBWR Design Control Document (DCD) Revision 5 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

RAI 9.4-29 
Supplement 3 
(MFN 08-858, 
November 5, 
2008) 
 
 

Forrest E Adequacy of EFU 
supply and circulation

The purpose of RAI 9.4-29 is to obtain information on how the EFU delivers air 
to the CRHA and promotes mixing to support the assumption in the passive 
cooling analysis that the temperature is uniform throughout the CRHA without 
thermal stratification and that the concentrations of CO2 being developed 
through normal breathing were well mixed so that the fresh air would be 
available to the operator in the breathing zone.  The RAI asked that this 
information be included in the DCD so that the staff could use it as the basis of 
a finding on the acceptability of air mixing in the CRHA.   

 
A.  The GEH response to RAI 9.4-29 S02 is based on the premise that there 

would be four flexible HVAC ducts distributing the EFU flow to the occupied 
parts of the main control room with sufficient velocity to promote mixing, 
prevent upward air flow and thermal stratification and that other areas of the 
main control room would not be occupied.   
 
The GEH response states that each duct would exhaust 100 cfm at a 
velocity of 80 fps.  The 80 fps exhaust velocity is equivalent to a 55 mph 
wind.  It would be noisy.  It would require the equivalent of a 2 inch diameter 
opening.  It would impact motor horse power requirements for the fan.  
Confirm the accuracy of 80 fps. 
 
The GEH response preferentially distributes flow to the occupied areas.  
Other areas such as bathrooms, kitchens, and shift supervisor office are 
excluded from EFU supply flow.  There are no physical barriers in the CRHA 
that divide the CRHA into occupied and unoccupied zones.  The volume for 
the CRHA in Table 15.4-5 has a free air volume of 78,000 cubic feet.  The 
GEH response reduces this volume to a volume containing ventilation 
ducting of 42,000 cubic feet and further reduces it to 33,600 cubic feet to 
allow for furniture and equipment.  The staff understands the concept of 
delivering flow preferentially to the areas that are most likely to be occupied.  

Enclosure 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

However, with the flow comes the heat (or cold) of unconditioned air and 
radioactive contamination not removed through the filter system.  The current 
passive cooling analysis for the first 72 hours indicates that the temperature 
would be 86 degrees F in 12 hours.  On a hot 117 degree F day, would 
temperatures rise in the occupied areas to a level that would make work 
conditions unacceptable possibly exceeding the 93 degree F limitation?  
Could operators in the occupied area work effectively with cold 
unconditioned air at the winter design conditions blowing directly upon them? 
Would concrete walls and ceilings in the unoccupied areas still provide 
cooling or heating for the CRHA since temperatures are unlikely to be 
uniform through out the room?  What would be the impact on safety-related 
equipment with hot unconditioned air blowing down on cabinets in the 
occupied area?  Has the impact of preferential flow to occupied areas been 
considered in the passive cooling analysis?  Has GEH considered the 
potential to lower the EFU supply duct to a location near the floor and raising 
the discharge point to a location near the ceiling in order to take credit for 
natural circulation to promote mixing?   
 
Does the dose analysis for CR operators need to be revised to reflect that 
the radiation is being preferentially delivered to the occupied areas 
(36,000 cubic feet) as opposed to the whole CRHA (78,000 cubic feet) 
during the first 72 hours?  Wouldn’t this reduction of volume to an occupied 
volume which receives fresh air in effect concentrate the dose?   
 
In the passive cooling analysis, GEH states that the false ceiling and the 
false floor do not provide a barrier for heat transfer since they are heavily 
ventilated for return air and supply air flow.  How does the false ceiling 
prevent hot air from rising and stagnation from developing?  Horizontal or 
even downward velocities have not been shown to be sufficient to overcome 
gravitational effects of temperature to prevent stagnation and stagnation  
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Number 

Reviewer Question 
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Full Text 

would have a detrimental impact on passive cooling.  Provide details on how 
stagnation is prevented in the DCD so that the staff can use it in support of a 
finding of acceptability. 
 

B.  The information provided on temperatures inside cabinets and equipment 
qualification will be evaluated with RAI 3.11-18 and/or RAI 6.4-21.  However, 
the preferential distribution of EFU supply air to occupied areas may affect 
the equipment qualification temperatures in the preferential distribution area.  
Provide assurance that the bulk temperatures upon which cabinet cooling is 
based are not affected by the preferential distribution of EFU air.   
 

C.  Fresh air requirements as presented in ASHRAE Standard 62-1989 are 
based on the room being fully mixed.  In response to RAI 9.4-29 S02, GEH 
stated that the mixing would be achieved by 80 fps velocity of four flexible 
hose supplies of essentially 100 cfm each to the occupied areas of the 
CRHA.  The staff requested in part “A” that this velocity be reviewed for 
accuracy.  Does preferential supply of fresh air to occupied areas leave other 
unoccupied areas depleted in fresh air?  Is there any thing that would 
prevent an operator from going to an unoccupied area (such as the shift 
supervisor’s office or bathroom which do not have a fresh air supply) and 
experiencing effects of lack of fresh air? 
 
In response to RAI 9.4-29 S02, GEH stated that CO2 is heavier than air, thus 
it would settle to the bottom and be preferentially removed by the discharge 
path.  Is the CO2 removal based on the air in the CRHA being well mixed 
(the 80 fps mixing velocity argument) or is it based on CO2 having a higher 
density in a stagnant air environment?  It should be noted that a portion of 
the air leaving the CRHA exits through door seals and would have no benefit 
of gravitational density differences between CO2 and air. 
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Number 
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Summary 

Full Text 

In response to RAI 9.4-29 S02, GEH stated that a CO2 concentration of 
5,000 ppm is the lower limit enforced by OSHA, and recommended by 
NIOSH and ACGIH.  State the specific OSHA enforcement regulation or 
provide a copy for staff review and discuss its applicability to the CRHA 
which is in essence a confined entry space operating with out air 
recirculation.  The staff’s concern is that the lower limit that GEH has sited 
was developed for industry applications where recirculation mechanisms and 
clean up mechanisms were available and people could be evacuated.  CO2 
alarms would also be available. 
 
The CRHA with essentially zero leakage is a confined entry space.  CO2 
levels build up in time based on the supply of fresh air and the removal of 
CRHA air containing some CO2 build up.  The staff does not anticipate that 
CO2 levels by themselves will reach a level of toxicity to be life threatening.  
ASHRAE 62-1989 suggests a limit of 1000 ppm of CO2 as a point at which 
operators may start experiencing some degradation of performance.  The 
reason is that in addition to CO2, other objectionable gasses build up from 
the process of breathing and human activities.  The staff’s concern is that at 
some point, operator performance would be degraded by a combination of 
CO2 and these additional gasses.  Demonstrate in the DCD that mixing of 
the air in the CRHA would be adequate to prevent localized build up of CO2 
and other irritants.  CO2 is a readily measurable commodity that can provide 
an alarm when action is needed.  Describe how the CRHA environment 
degradation is monitored during the 72-hour non-recirculation period and 
what actions can be taken to assure that air remains sufficiently fresh to 
prevent unacceptable operator performance degradation.  References to 
confined entry vessel regulations that show the CRHA for its size and 
configuration has sufficient air flow and mixing for extended occupancy 
would be useful. 
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Number 
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In order to produce a finding of acceptability, the staff needs to have included 
in the DCD sufficient information to substantiate that the environment will 
remain reasonably fresh and not impair operator performance.  The staff is 
specifically interested in the degree of mixing, control of temperature, control 
of dose, and control of air freshness to insure an adequate environment.  
Include the appropriate information in the DCD. 
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Email 
aec@nrc.gov  (Amy Cubbage) 
APH@NEI.org   (Adrian Heymer) 
art.alford@ge.com   (Art Alford) 
awc@nei.org   (Anne W. Cottingham) 
bevans@enercon.com   (Bob Evans) 
bob.brown@ge.com   (Robert E. Brown) 
BrinkmCB@westinghouse.com   (Charles Brinkman) 
cberger@energetics.com   (Carl Berger) 
charles.bagnal@ge.com 
charles@blackburncarter.com   (Charles Irvine) 
chris.maslak@ge.com   (Chris Maslak) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
dan1.williamson@ge.com   (Dan Williamson) 
Daniel.Chalk@nuclear.energy.gov   (Daniel Chalk 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
David.piepmeyer@ge.com   (David Piepmeyer) 
dlochbaum@UCSUSA.org   (David Lochbaum) 
don.lewis@ge.com   (Don Lewis) 
erg-xl@cox.net   (Eddie R. Grant) 
Frostie.white@ge.com   (Frostie White) 
gcesare@enercon.com   (Guy Cesare) 
GEH-NRC@hse.gsi.gov.uk  (Geoff Grint) 
george.honma@ge.com   (George Honma) 
george.wadkins@ge.com   (George Wadkins) 
GovePA@BV.com   (Patrick Gove) 
greshaja@westinghouse.com  (James Gresham) 
gzinke@entergy.com   (George Alan Zinke) 
hickste@earthlink.net   (Thomas Hicks) 
james.beard@gene.ge.com   (James Beard) 
jeff.waal@ge.com   (Jeff Waal) 
Jerold.Marks@ge.com   (Jerold Marks) 
jgutierrez@morganlewis.com   (Jay M. Gutierrez) 
Jim.Kinsey@inl.gov  (James Kinsey) 
jim.riccio@wdc.greenpeace.org   (James Riccio) 
JJNesrsta@cpsenergy.com  (James J. Nesrsta) 
joel.Friday@ge.com   (Joel Friday) 
John.O'Neill@pillsburylaw.com   (John O'Neill) 
john.sorensen@ge.com   (John Sorensen) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
junichi_uchiyama@mnes-us.com   (Junichi Uchiyama) 
kimberly.milchuck@ge.com   (Kimberly Milchuck) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
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kwaugh@impact-net.org   (Kenneth O. Waugh) 
laura.bello@ge.com   (Laura Bello) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
lee.dougherty@ge.com 
lou.lanese@ge.com   (Lou Lanese) 
Marc.Brooks@dhs.gov   (Marc Brooks) 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.beaumont@wsms.com   (Mark Beaumont) 
Marvin.Smith@dom.com   (Marvin L. Smith) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
media@nei.org   (Scott Peterson) 
mike_moran@fpl.com   (Mike Moran) 
MSF@nei.org   (Marvin Fertel) 
mwetterhahn@winston.com   (M. Wetterhahn) 
nirsnet@nirs.org   (Michael Mariotte) 
PAC2@nrc.gov   (Peter Cochran) 
pareez.golub@ge.com   (Pareez Golub) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
peter.jordan@ge.com   (Peter Jordan) 
pshastings@duke-energy.com   (Peter Hastings) 
randy.newton@ge.com   (Randy Newton) 
rick.kingston@ge.com   (Rick Kingston) 
RJB@NEI.org   (Russell Bell) 
RKTemple@cpsenergy.com   (R.K. Temple) 
Russell.Wells@Areva.com   (Russell Wells) 
sabinski@suddenlink.net   (Steve A. Bennett) 
sandra.sloan@areva.com   (Sandra Sloan) 
SauerB@BV.com   (Robert C. Sauer) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
steven.hucik@ge.com   (Steven Hucik) 
tdurkin@energetics.com   (Tim Durkin) 
tom.miller@hq.doe.gov   (Tom Miller) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
VictorB@bv.com   (Bill Victor) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
wayne.cutright@ge.com   (Wayne Cutright) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin) 
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