April 25, 2007

Mr. Robert E. Brown

General Manager, Regulatory Affairs
General Electric Company

3901 Castle Hayne Rd MC A-45
Wilmington NC 28401

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 99 RELATED TO
ESBWR DESIGN CERTIFICATION APPLICATION

Dear Mr. Brown:

By letter dated August 24, 2005, General Electric Company (GE) 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 (RAIl) is contained in the enclosures to this
letter. RAI question 4.3-10 is related to NEDC-33239P, rev. 0, “GE14 for ESBWR Nuclear
Design Report.”

Pursuant to 10 CFR 2.390, we have determined that the enclosed RAI contains proprietary
information. The proprietary information is indicated in brackets and underlined in Enclosure 1.
We have prepared a non-proprietary version of the RAI (Enclosure 2) that does not contain
proprietary information. We will delay placing this document in the public document room for a
period of ten (10) working days from the date of this letter to provide you with the opportunity to
comment on the proprietary aspects only. If you believe that any additional information in the
enclosure is proprietary, please identify such information line by line and define the basis
pursuant to the criteria of 10 CFR 2.390 before the public release date of May 9, 2007.

To support the review schedule, you are requested to respond to this RAI question by
June 8, 2007.
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If you have any questions or comments concerning this matter, you may contact Amy Cubbage
at (301) 415-2875 or aec@nrc.gov.

Sincerely,

/RA/

Amy E. Cubbage, Senior Project Manager
ESBWR/ABWR Projects Branch 1

Division of New Reactor Licensing
Office of New Reactors

Docket No. 52-010

Enclosures: 1. Request for Additional Information (Proprietary)
2. Request for Additional Information (Non-Proprietary)

cc: See next page (w/o enclosure 1)
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Request for Additional Information
ESBWR DCD Tier 2 Rev. 3 Section 4.3, LTR NEDC-33239P, rev. 0

RAI Reviewer Question Full text

number Summary

4.3-10 Yarsky P Provide In Rev. 3 to the DCD, the applicant provided the control rod assignments to
additional specific HCUs (Figure 4.3-5 in Section 4.3.3.3 of Tier 2). In Reference 4.3-8
information (NEDC-33239P, rev. 0) the applicant provides the shutdown margin calculated
regarding the assuming one control rod stuck out at the BOC, MOC, and EOC. The applicant
capability of the identified the BOC as the limiting scenario (minimum R) and the control rod
control rod located at [ ] as the highest worth rod (i.e. the rod stuck out that results in the

system to ensure [ minimum shutdown margin).
subcriticality
(A) Correct Figure 3-34 through Figure 3-36 of NEDC-33239P

In Figures 3-34 through 3-36 of Reference 4.3-8, there are values in
locations [ ], yet no HCU assigned to these locations according to
DCD Tier 2, Rev. 3. Since there does not appear to be a control blade in
these locations, correct the figure in the next revision of NEDC-33239P to
remove these values.

(B) SDMs quoted in Figures 3-35 and 3-36 do not correspond to control rods

There are SDMs quoted for control rods in Figures 3-35 and 3-36 of
NEDC-3239P that do not have a corresponding HCU assigned in Figure 4.3-5
of the DCD, Tier 2, rev. 3. The SDM for these stuck out rods should be
consistent with the fully controlled eigenvalue. The staff calculated the
eigenvalue based on the reported stuck out rod SDM for these rod locations
and found the values to be consistent with 0.9508 as presented in Table 4.3-1
of the DCD for BOC. Include the MOC and EOC fully controlled eigenvalues
in NEDC-33239P. For completeness also include the cycle exposure for the
MOC point.

Enclosure 2



2.

(C) Provide information regarding cold criticality given the failure of a single HCU

Based on the shutdown margin map provided in Reference 4.3-8 the staff
calculated the control rod worth for each control rod at the BOC. The control
rod worth of the rod at location [ ] was estimated to be | ]
using the relative eigenvalue difference between the rod stuck out eigenvalue
and the fully controlled eigenvalue of 0.9508 in DCD Rev. 3 Tier 2 and the |

]. The control rod paired with the control rod at [ ] is located
at[ ]. The staff similarly calculated the control rod worth for the control
rod at this location and found the reactivity worth to be [ ]. Assuming that
the SDM values quoted account for the change in global eigenvalue from the
local perturbation from cold conditions, and assuming that the distance
between these control blades is sufficient such that the control blades are
decoupled, the staff would expect the combined reactivity worth of this rod
pair to be [ ].

Verify that the PANAC11 calculations were performed using [ ]

Considering a cold fully controlled eigenvalue of 0.9508, it would appear to
the staff that a failure of the [ ] HCU would preclude the core from being
made subcritical under cold conditions at the BOC without SLCS injection.
The staff reached similar conclusions in regards to the following HCUs: [

]. If GE has reached a different conclusion,
provide the basis for this conclusion and revise Reference 4.3-8 to include this
information.
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(D)

Provide the basis for compliance with GDC 26 in terms of the RPS

Section 4.3.1.2 in DCD Rev. 3 Tier 2 states that compliance with GDC 26 is
demonstrated by assuring that the core can be made subcritical, with margin,
in the most reactive condition throughout the operating cycle with the highest
worth rod pair stuck out. Please clarify this statement in regards to the
reactivity control system which is intended to comply with this requirement of
GDC 26.

GDC 26 speaks specifically to exceeding SAFDLs. Please describe the
aspects of the RPS which ensure that SAFDLs are not exceeded following a
SCRAM in which the single failure is one of the aforementioned HCUs.

Provide the basis for compliance with GDC 25 in terms of cold shutdown
capability

Clarify if it is the intent to ensure that SAFDLs are not exceeded by
demonstrating cold shutdown margin with the control rod system assuming a
single failure. If this is not the intention, specifically provide a discussion of
the performance of the RPS to meet GDC 25 during a limiting AOO assuming
a failure of one of the aforementioned HCUs.

Clarify Appendix 4B.3 Criteria

Include demonstration of compliance with Appendix 4B.3 criterion 6: “The
core is capable of being made subcritical with margin in the most reactive
condition throughout the operating cycle with the most reactive control rod, or
rod pair, in the full-out position and all other rods fully inserted” as an explicit
COL action item for the first cycle core.

If criterion 6 is not fulfilled solely by the control rod system, state this explicitly in
Appendix 4B in the next revision to the DCD.
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(G)

(H)

Describe the means for assuring compliance with the Technical Specification
SDM requirement

Demonstrate compliance with a technical specification SDM limit of 0.0038
including any uncertainty in 3D MONICORE/PANAC11 predicted cold
controlled eigenvalue. Update Reference 4.3-8 to include a condition,
administrative limit, or acceptance criterion on the method of calculation of
the shutdown margin that explicitly accounts for the technical specification
limit as well as calculational uncertainties besides those accounted for the [

1.
Update the DCD
Revise the DCD accordingly in the next revision. Update the DCD to include:
» Each clarification requested in items D through F
» A table of the minimum reactivity margin to criticality at cold conditions
attributed to only the control rod system assuming the highest worth
rod pair is fully withdrawn for BOC, MOC, and EOC
Support the DCD statements by including information in the revised DCD text

that is qualitatively similar in content to Figures 3-29 through 3-36 of
Reference 4.3-8: NEDC-33239P.
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() Update the LTR NEDC-33239P (Reference 4.3-8)

Include a disposition of the discrepancies in items A through C in the LTR
revision

Include the information requested in item G

Update Reference 4.3-8 in the next revision to state that the HCU
assignments are not an item for the COL applicant.

In the next revision to Reference 4.3-8 provide the table of the minimum
reactivity margin to criticality at cold conditions attributed to only the control
rod system assuming the highest worth rod pair is fully withdrawn for BOC,
MOC, and EOC

Provide in the LTR a description of the calculations performed to develop
the table of the reactivity margin.

If PANAC11 is used to perform any of these analyses confirm that the
calculations were performed using 3D simulations (and not the |
]1) and incorporated the [ 1.

If the difference between the reactivity margin calculated by PANAC11 for
the strongest rod pair withdrawn and the condition on the method of
calculation mentioned in item G above is less than [

], then estimate the impact of control blade depletion on the shutdown
margin. Alternatively verify that the aforementioned item G condition or
acceptance criterion on the calculation accounts for control blade
depletion.
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CC:

Ms. Michele Boyd

Legislative Director

Energy Program

Public Citizens Critical Mass Energy
and Environmental Program

215 Pennsylvania Avenue, SE

Washington, DC 20003

Ms. Anne W. Cottingham
Assistant General Counsel
Nuclear Energy Institute
1776 | Street, NW, Suite 400
Washington, DC 20006

Mr. Marvin Fertel
Senior Vice President
and Chief Nuclear Officer
Nuclear Energy Institute
1776 | Street, NW
Suite 400
Washington, DC 20006-3708

Mr. Ray Ganthner

AREVA, Framatome ANP, Inc.
3315 Old Forest Road

P.O. Box 10935

Lynchburg, VA 24506-0935

Mr. Jerald S. Holm
Framatome NP, Inc.

3315 Old Forest Road

P.O. Box 10935

Lynchburg, VA 24506-0935

List #24

Mr. Steven A. Hucik
General Manager

Nuclear Plant Projects

GE Nuclear Energy

1989 Little Orchard Street
M/C 780

San Jose, CA 95125-1030

Dr. Gail H. Marcus

U.S. Department of Energy
Room 5A-143

1000 Independence Avenue, SW
Washington, DC 20585

Winston & Strawn
1400 L. Street, NW - 12th Floor
Washington, DC 20005-3502
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Email

APH@NEIl.org (Adrian Heymer)
bob.brown@ge.com (Robert E. Brown)
BrinkmCB@westinghouse.com (Charles Brinkman)
chris.maslak@ge.com (Chris Maslak)
CumminWE@Westinghouse.com (Edward W. Cummins)
cwaltman@roe.com (C. Waltman)
dan.williamson@ge.com (Dan Williamson)
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-xli@cox.net (Eddie R. Grant)
frankq@hursttech.com (Frank Quinn)
Frostie.white@ge.com (Frostie White)
gcesare@enercon.com (Guy Cesare)
george.honma@ge.com (George Honma)
george.stramback@gene.ge.com (George Stramback)
george.wadkins@ge.com (George Wadkins)
greshaja@westinghouse.com (James Gresham)
gzinke@entergy.com (George Alan Zinke)
hickste@earthlink.net (Thomas Hicks)
james.beard@gene.ge.com (James Beard)
jclong@burkecounty-ga.gov (Jerry C. Long)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
jim.kinsey@ge.com (James Kinsey)
jim.riccio@wdc.greenpeace.org (James Riccio)
jinesrsta@cpsenergy.com (James J. Nesrsta)
joel.Friday@ge.com (Joel Friday)
john.leatherman@ge.com (John Leatherman)
john.o'neil@pillsburylaw.com (John O'Neil)
john.sorensen@ge.com (John Sorensen)
Joseph.savage@ge.com (Joseph Savage)
Joseph_Hegner@dom.com (Joseph Hegner)
junichi_uchiyama@mbhi.co.jp (Junichi Uchiyama)
kathy.sedney@ge.com (Kathy Sedney)
KSutton@morganlewis.com (Kathryn M. Sutton)
kurt.schaefer@ge.com (Kurt Schaefer)
lou.lanese@ge.com (Lou Lanese)
lynchs@gao.gov (Sarah Lynch - Meeting Notices Only)
MaddenG@BV.com (George Madden)
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)
mgiles@entergy.com (M. Giles)
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mwetterhahn@winston.com (M. Wetterhahn)
mwl@nei.org (Melanie Lyons)
pareez.golub@ge.com (Pareez.Golub)
patricialL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
peter.jordan@ge.com (Peter Jordan)
Petrovb@westinghouse.com (Bojan Petrovic)
PGunter@NIRS.org (Paul Gunter)
phinnen@entergy.com (Paul Hinnenkamp)
pshastings@duke-energy.com (Peter Hastings)
RJB@NEIl.org (Russell Bell)
roberta.swain@ge.com (Roberta Swain)
ronald.hagen@eia.doe.gov (Ronald Hagen)
sandra.sloan@areva.com (Sandra Sloan)
seitz@id.doe.gov

sfrantz@morganlewis.com (Stephen P. Frantz)
steven.hucik@ge.com (Steven Hucik)
steven.stark@ge.com (Steven Stark)
tom.miller@hq.doe.gov (Tom Miller)
tom.miller@nuclear.energy.gov (Thomas P. Miller)
trsmith@winston.com (Tyson Smith)
waraksre@westinghouse.com (Rosemarie E. Waraks)
wayne.marquino@ge.com (Wayne Marquino)
whorin@winston.com (W. Horin)
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