January 13, 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. 296 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 (RAls):
ESBWR Design Control Document (DCD) Revision 5

RAI Reviewer Question Full Text
Number Summary
9.1-16 Kelly G Provide assurance In response to RAI 9.1-16 S01, GEH stated that “[a]ll fire protection system
S02 that RTNSS (FPS) components located outside the Reactor Building that are needed for fuel
(MFN 06- Criterion B equipment |and auxiliary pools cooling system (FAPCS) makeup will be designed to seismic
309 S01, will be protected Category | standards, and will be designed to withstand tornados and other
May 29, against tornado winds [natural phenomena.” However, Section 19.A.8.3, “Augmented Design
2007) and missiles. Standards” of the DCD Tier 2 Revision 5 contradicts this and indicates that
RTNSS Criterion B equipment, which includes piping for the FPS connection to
Revise DCD to the FAPCS for makeup, is only going to be protected against hurricane missiles
assure equipment and not tornado missiles. Please modify Section 19.A.8.3 to state that reliable
associated with the  |performance of RTNSS Criterion B equipment subject to “high winds” includes
dedicated FPS is protection against F5 tornado winds and missiles.
protected against
hurricane and In addition, the staff and GEH have held several teleconferences to discuss the
tornado winds and protection afforded the dedicated portion of the fire protection system designed
missiles. to provide long term makeup to pools in the reactor building. The staff is
concerned that fire hydrants, stand pipes, or other large lines could be attached
at some point to the dedicated portion of the FPS and that such equipment
might be damaged by hurricane or tornado winds or missiles. For example if a
fire hydrant was attached to the dedicated portion of the FPS and the hydrant
was sheared off by a hurricane missile, the pool cooling makeup function of the
FPS could be compromised. Please provide a clarifying statement in Section
19A.8.4.2 , “FPS Pool Cooing Makeup” of the DCD that makes it clear that any
equipment associated with the dedicated portion of the fire protection system will
be protected against hurricane or tornado winds and missiles such that the pool
cooling makeup function of the FPS would not be compromised.
8.1-20 Pal A Clarify the offsite and |The response to NRC RAI 14.3-394 S01 states that the ESBWR design
onsite power complies with GDC 17 and the preferred power supply definition per IEEE 765.

boundaries.

In addition, DCD Tier 2, Table 1.9-22 states that IEEE 765 is applicable to the
ESBWR design. However, DCD, Tier 1, Figure 8.1-1, “Electrical Power
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Distribution System” incorrectly identifies offsite and onsite power boundaries.
Clarify the offsite and onsite power boundaries by revising Figure 8.1-1 and
DCD Tier 2, Section 8 to be consistent with GDC 17, IEEE 765 and SRP 8.2.
Also, modify Tier 1 Section 2.13 as necessary.

8.1-21

Pal A

Clarify SBO
procedures and
training.

ESBWR DCD Rev.5, Table 8.1-1 indicates that RG 1.155 (NUMARC 8700) is
not applicable to offsite power system and AC (onsite) power system. The staff
finds that RG 1.155, Section 3.4, “Procedures and Training To Cope with Station
Blackout (SBO),” is applicable to passive plants. 10 CFR 50.63 (c) (1) (ii)
requires a description of the procedures that will be implemented for station
blackout events and recovery therefrom. Procedures include: Station Blackout
Response Guidelines, AC Power Restoration, and Severe Weather Guidelines
per NUMARC 8700 which is endorsed by RG 1.155. Revise Table 8.1-1 to
indicate that RG 1.155 is applicable to offsite power system and AC (onsite)
power system with respect to SBO procedures and training. COL applicant
should address SBO procedures and training. This should be a COL action item
in the DCD.

8.2-15

Pal A

Testing and
maintenance of the
offsite power system

DCD Table 8.1-1 indicates that GDC 18 is applicable to offsite power system
and AC (onsite) power system. Therefore both the COL applicant and the DC
Applicant are responsible for the offsite power system. Include a COL item for
the testing and maintenance of the offsite power system. Additionally, provide a
discussion how the GDC 18 (including testing frequency) will be met for the
portion of the offsite system (Motor Operated Disconnect (MOD), Unit Auxiliary
Transformer (UAT) high side breaker, UAT, Plant Investment Protection (PIP)
bus, 6.9/0.48 kV transformer for normal preferred power supply and MOD,
(Reserve Auxiliary Transformer) RAT, PIP bus, 6.9/0.48 kV transformer for
alternate preferred power supply) that is with the DCD’s scope.

8.2-16

Pal A

Discuss transformer
protection.

ESBWR DCD Rev. 5, Section 8.2.4, indicates that COL applicant will address
switchyard transformer protection. The main transformer, unit auxiliary
transformers (UAT) and reserve auxiliary transformers (RAT) are not located in
the switchyard. Per SRP 8.2 and discussed in RAI 8.1-21, these transformers
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are part of the offsite circuits. Discuss the protection of these transformers and
isolated phase bus and non-segregated bus. Additionally, provide the rating of
these devices.

8.3-61

Martinez-Navedo T

Clarify applicability of
RG 1.6.

RG 1.6, “Independence between Redundant Standby (Onsite) Power Sources
and between their Distribution Systems”, addresses the GDC 17 requirement
that onsite electrical power systems have sufficient independence to perform
their safety functions assuming a single failure. ESBWR DCD, Rev. 5,

Section 8.3.2.2.2, indicates that this RG is not applicable to the ESBWR design.
This contradicts Table 8.1-1 of the FSAR. Section 8.3.2 describes the DC
Power System and RG 1.6 is applicable. Revise the section related to RG 1.6
and discuss how the RG 1.6 positions are met.

8.3-62

Martinez-Navedo T

Applicability of

RG 1.128 and

RG 1.129 to VLRA
batteries.

The ESBWR DCD, Rev. 5, Section 8.3.2 lists the regulatory guides to which the
application conforms. Among those regulatory guides, RG 1.128, “Installation
Design and Installation of Vented Lead-Acid Storage Batteries for Nuclear
Power Plants”, and RG 1.129, “Maintenance, Testing, and Replacement of
Vented Lead-Acid Storage Batteries for Nuclear Power Plants” are included.
These two regulatory guides are related to vented lead-acid (VLA) batteries not
to valve regulated lead acid (VRLA) batteries which are the batteries to be used
in this design. Explain how these two standards are applicable to VRLA
batteries.

8.3-63

Martinez-Navedo T

Qualification of VLRA
batteries.

The ESBWR DCD, Rev. 5, Section 8.3.2.2.1 states that the safety-related
batteries meet the qualification requirements of IEEE 535, “Standard for
Qualification of Class 1E Lead Storage Batteries for Nuclear Power Generating
Stations”. Section 1.1, “Scope”, of IEEE Std 535 states that the standard
describes qualification methods for Class 1E vented lead acid batteries and
consideration of other type batteries are beyond the scope of the standard.
Given that IEEE Std 535 does not apply to VRLA batteries, explain how these
batteries are going to be qualified, including both the methods used and the
process flow.




8.3-64

Martinez-Navedo T

Qualification of
batteries for 24 and
72 hour duty cycles.

The ESBWR DCD, Rev. 5, Section 8.3.2.2.1 states that the safety-related
batteries meet the qualification requirements of IEEE 535, “Standard for
Qualification of Class 1E Lead Storage Batteries for Nuclear Power Generating
Stations.” IEEE Std 535 was written under the assumption of an 8-hour duty
cycle. Given that IEEE Std 535 does not apply to duty cycles longer than

8 hours, identify the methodology to be used to qualify these batteries for an
extended duty cycle 72-hours. Also, discuss the failure mode(s) for this type of
battery for the 72-hour duty cycle.

8.3-65

Martinez-Navedo T

The ESBWR DCD, Rev. 5, Section 8.3.2.1.1 states that the batteries have an
expected 20-year service life. The surveillance frequency for SR 3.8.3.6
changes from 24 months to 12 months once the batteries reach 85 percent of
the expected life. However, the expected 20 year service life has not been
justified. Provide detailed information that supports this statement along with the
methodology used to verify the life expectancy.
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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

Mr. Tom Sliva

Vice President

New Plants Project Management
AREVA, NP, Inc. 3315

Old Forest Road

P.O. Box 10935

Lynchburg, VA 24506-0935
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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
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david.lewis@pillsburylaw.com (David Lewis)
David.piepmeyer@ge.com (David Piepmeyer)
dlochbaum@UCSUSA.org (David Lochbaum)
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erg-xi@cox.net (Eddie R. Grant)
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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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steven.hucik@ge.com (Steven Hucik)
tdurkin@energetics.com (Tim Durkin)
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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)
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