
May 2, 2007

Ms. Andrea Sterdis, Manager
Licensing and Customer Interface
Regulatory Affairs and Standardization
Westinghouse Electric Company
Nuclear Power Plants
P.O. Box 355
Pittsburgh, PA 15230-0355

SUBJECT: WESTINGHOUSE AP1000 COMBINED LICENSE (COL) PRE-APPLICATION
TECHNICAL REPORT 34 - REQUEST FOR ADDITIONAL INFORMATION
(TAC NO. MD3648)

Dear Ms. Sterdis:

By letter dated November 17, 2006 (DCP/NRC1802), you submitted AP1000 Technical
Report 34, “AP1000 Licensing Design Change Document for Generic Reactor Coolant Pump”. 
The Nuclear Regulatory Commission staff has reviewed the application and has determined that
additional information is required.  Our questions are provided in the Enclosure.  We discussed
these issues with your staff on March 23, 2007.  Your staff indicated that you would attempt to
provide your response within 30 days from the date of this letter. 

Please contact me at (301) 415-2304, if you have any questions on these issues.

Sincerely,

/RA/

Michael J. Miernicki, Project Manager
AP1000 Projects Branch
Division of New Reactor Licensing
Office of New Reactors 
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REQUEST FOR ADDITIONAL INFORMATION

APP-GW-GLN-016, TECHNICAL REPORT 34,

“AP1000 LICENSING DESIGN DOCUMENT FOR GENERIC

REACTOR COOLANT PUMP”

TR34-1 The revised Design Control Document (DCD) Section 5.4.1.2.1, “Design
Description,” states that the reactor coolant pump is a single stage, high-inertia,
centrifugal sealless pump of either canned motor or wet winding design....  In a
canned motor pump the stator and rotor are encased in corrosion-resistant cans
that prevent contact of the rotor bars and statorwindings by the reactor coolant. 
In a wet winding motor pump the rotor is isolated from the reactor coolant while
the windings are individually encased in protective insulation.  Because the shaft
for the impeller and rotor is contained within the pressure boundary, seals are not
required to restrict leakage out of the pump into containment....  Sealless reactor
coolant pumps have a long history of safe, reliable performance in military and
commercial nuclear plant service.” 

A. In addition to the differences described above, are there other differences
between a canned-motor sealless pump and a wet winding motor sealless
pump?  Could these differences result in the wet winding sealless pump not
meeting the design bases and the reactor coolant pressure boundary safety
function of the reactor coolant pumps?

B. Describe physical arrangements to show how the rotor in the wet winding motor
pump is isolated from the reactor coolant, and how the stator insulation protects
the stator (windings and insulation) from the reactor coolant circulating inside the
motor and bearing cavity.

C. Please provide a list of examples of both the canned motor and the wet winding
sealless Reactor Coolant Pump (RCP) operations in military and commercial
plant service that demonstrate the long history of safe and reliable performance.

TR34-2 One of the design changes in the AP1000 reactor coolant pumps is that the
thermal barrier cooling coil and wraparound heat exchanger configuration has
been replaced with an externally mounted, conventional shell and tube heat
exchanger and a stator cooling jacket.  The revised DCD Sections 5.4.1.2.1 and
5.4.1.2.2 describe the revised motor cooling arrangement.  An auxiliary impeller
at the lower part of the rotor shaft circulates a controlled volume of the reactor
coolant through the motor cavity, where the rotor, bearing and stator are cooled,
and through an external heat exchanger where the reactor coolant is cooled to
about 150oF by the component cooling water (CCW) circulating on the shell side. 
The CCW also circulates through a cooling jacket on the outside of the motor
housing to cool the stator. 

A. Provide a summary the RCP cooling design, such as the overall heat generation
rate of the pump operation, heat removal capacity of the stator cooling jacket
located outside of  the stator, heat removal capacity of the external heat



- 2 -

exchanger, including design flow rates and velocities on the tube and shell sides,
and overall heat transfer coefficient of the heat exchanger, as well as the CCW
water temperature.

B. Describe how the auxiliary impeller controls the primary coolant flow rate through
the motor cavity and the external heat exchanger.

TR34-3 It is stated that the RCP flywheel design is changed because of the need to
increase the minimum pump assembly rotating inertia from the current value of
16,500 lb-ft2 to meet the pump coastdown used in the safety analyses shown in
Fig. 15.3.2-1.  The revised Table 5.4-1 does not specify the new minimum
rotating inertia.

What is the new required minimum rotating inertia that would meet the pump
coastdown rate of Figure 15.3.2-1 used in the safety analyses?

TR34-4 The revised DCD Section 5.4.1.2.1 states that “If required, the lower [flywheel]
assembly  is located below the motor.”  The revised Figure 5.4-1 includes a lower
flywheel assembly.  The report AP1000 RCP-06-009, “Structural Analysis
Summary for the AP1000 Reactor Coolant Pump High Inertia Flywheel,” dated
October 19, 2006, is based on a canned motor reactor coolant pump with an
upper flywheel assembly and a lower flywheel assembly of tungsten heavy alloy.

A. Clarify why it is necessary to include the qualifier “if required” and whether the
AP1000 sealless pump design has a lower flywheel assembly that is
incorporated into the thrust bearing assembly.  

B. Clarify whether the report AP1000 RCP-06-009 is applicable to wet winding
motor sealless pump designs or RCP designs without a lower flywheel.  If
applicable, describe the bases of this conclusion.  If not applicable, describe
what requirements should be specified for combined operating license applicants
using a wet winding motor sealless pump design or a RCP design without a
lower flywheel. 

TR34-5 In Section II.1.0, “Introduction,” of APP-GW-GLN-016, Revision 0, the applicant
stated that, to provide primary coolant flow, the Westinghouse AP1000 nuclear
plant design employs four single stage, high-inertia, centrifugal sealless pumps. 
The RCPs are mounted in pairs in the channel head at the bottom of the steam
generators and are an integral part of the primary pressure boundary.  The
integration of the pump suction into the bottom of the SG channel head
eliminates the cross-over leg of coolant loop piping; reduces the loop pressure
drop; simplifies the foundation and support system for the SG, pumps, and
piping; and reduces the potential for uncovering the core by eliminating the need
to clear the loop seal during a small loss-of-coolant accident (LOCA).

The applicant is requested to provide the results of the design calculations for the
simplified foundation and support system for the steam generator, pumps, and
reactor coolant loop piping to demonstrate the adequacy of system and
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components under the seismic and dynamic (RCP-induced vibrations, etc.) loads
as a result of licensing design changes for the RCP.

TR34-6 In Section 6.0, “Pump Casing Discharge Nozzle Changes,” of
APP-GW-GLN-016, Revision 0, the applicant stated that stress analysis results
of the current casing discharge nozzle showed that the allowable stresses were
exceeded.  To reduce the stresses in the casing, the wall thickness near the
discharge nozzle was increased, which results in an increase (2.25 inches) in the
length of the discharge nozzle.  

The applicant is requested to provide the detailed summary of the stress analysis
by describing the loads considered, the analysis model constructed, and the
Codes and Standards used for the allowable stresses, etc., including the
demonstration that the pump casing discharge nozzle design changes are
acceptable for 60 years operation from the metal fatigue standpoint. 

TR34-7 In Section 4.0, “Heat Exchanger Configuration,” of APP-GW-GLN-016,
Revision 0, the applicant stated that a conventional shell and tube heat
exchanger mounted on the pump flange has been implemented to replace the
current wraparound heat exchangers; and Class 1 piping is installed to connect
the heat exchanger to the inlet and outlet of the pump internal flow path.

A. The applicant is requested to demonstrate the mounting adequacy of the external
heat exchangers under the seismic and dynamic (RCP-induced vibrations, etc.)
loads.

B. In Section 7.0, “Reactor Coolant Pump Parameter Changes,” of
APP-GW-GLN-016, Revision 0, the applicant stated that to remove the additional
heat resulting from the increase in motor load, the component cooling water
which circulates through the external heat exchanger and stator cooling jacket
has been increased from 360 gpm to 600 gpm.  The applicant is requested to
demonstrate, by calculations, the adequacy of heat exchanger tubes under the
flow-induced vibration loads for 60 years design life, including potential fluid-
elastic instability vibration of the heat exchanger tubes.

C. The applicant is requested to demonstrate, by calculations, the adequacy of the
Class 1 primary water piping from the external heat exchanger to the RCP under
the design basis loads for 60 years design life including the seismic and dynamic
(RCP-induced vibrations, etc.) loads.
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cc:

Mr. Glenn H. Archinoff Mr. Jay M. Gutierrez
AECL Technologies Morgan, Lewis & Bockius, LLP
481 North Frederick Avenue 1111 Keystone State Avenue, NW
Suite 405 Washington, DC  20004
Gaithersburg, MD  20877       
      Ms. Sophie Gutner
Ms. Michele Boyd P.O. Box 4646
Legislative Director Glen Allen, VA  23058
Energy Program       
Public Citizens Critical Mass Energy Mr. Jerald S. Holm
  and Environmental Program Framatome NP, Inc.
215 Pennsylvania Avenue, SE 3315 Old Forest Road
Washington, DC  20003 P.O. Box 10935
      Lynchburg, VA  24506-0935
Ms. Anne W. Cottingham       
Assistant General Counsel Mr. Ronald Kinney
Nuclear Energy Institute South Carolina DHEC
1776 I Street, NW, Suite 400 2600 Bull Street
Washington, DC  20006 Columbia, SC  29201
            
Mr. Barton Z. Cowan, Esquire Ms. Marilyn Kray
Eckert Seamans Cherin & Mellott, LLC President
600 Grant Street, 44th Floor NuStart Energy Development, LLC
Pittsburgh, PA  15219 200 Exelon Way, KSA3-N
      Kennett Square, PA  19348
Mr. Marvin Fertel       
Senior Vice President Dr. Gail H. Marcus
  and Chief Nuclear Officer U.S. Department of Energy
Nuclear Energy Institute Room 5A-143
1776 I Street, NW 1000 Independence Avenue, SW
Suite 400 Washington, DC  20585
Washington, DC  20006-3708       
      Dr. Regis A. Matzie
Mr. Ray Ganthner Senior Vice President and
AREVA, Framatome ANP, Inc.   Chief Technology Officer
3315 Old Forest Road Westinghouse Electric Company
P.O. Box 10935 20 International Drive
Lynchburg, VA  24506-0935 Windsor, CT  06095
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Winston & Strawn
1400 L. Street, NW - 12th Floor
Washington, DC  20005-3502
      
Mr. Ed Wallace
General Manager
Projects
PBMR Pty LTD
P.O. Box 9396
Centurion 0046
Republic of South Africa
      
Mr. Gary Wright
Director
Division of Nuclear Facility Safety
Illinois Emergency Management Agency
1035 Outer Park Drive
Springfield, IL  62704
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Email

amonroe@scana.com   (Amy Monroe)
APAGLIA@Scana.com   (Al Paglia)
APH@NEI.org   (Adrian Heymer)
bob.brown@ge.com   (Robert E. Brown)
BrinkmCB@westinghouse.com   (Charles Brinkman)
Carellmd@westinghouse.com   (Mario D. Carelli)
chris.maslak@ge.com   (Chris Maslak)
cristina.Ionescu@pgnmail.com   (Christina Ionescu)
crpierce@southernco.com   (C.R. Pierce)
CumminWE@Westinghouse.com   (Edward W. Cummins)
cwaltman@roe.com   (C. Waltman)
david.hinds@ge.com   (David Hinds)
david.lewis@pillsburylaw.com   (David Lewis)
dlochbaum@UCSUSA.org   (David Lochbaum)
eddie.grant@exservices.com   (Eddie Grant)
erg-xl@cox.net
frankq@hursttech.com   (Frank Quinn)
garry.miller@pgnmail.com   (Garry D. Miller)
gcesare@enercon.com   (Guy Cesare)
greshaja@westinghouse.com  (James Gresham)
gwcurtis2@tva.gov   (G. W. Curtis)
gzinke@entergy.com   (George Alan Zinke)
ian.c.rickard@us.westinghouse.com   (Ian C. Richard)
james.beard@gene.ge.com   (James Beard)
jclong@burkecounty-ga.gov   (Jerry C. Long)
jgutierrez@morganlewis.com   (Jay M. Gutierrez)
Jim.Riccio@WDC.greenpeace.org   (James Riccio)
jim@ncwarn.org   (Jim Warren)
jjnesrsta@cpsenergy.com (J.J. Nesrsta)
john.o'neil@pillsburylaw.com   (John O'Neil)
Joseph.savage@ge.com   (Joseph Savage)
Joseph_Hegner@dom.com    (Joseph Hegner)
junichi_uchiyama@mhi.co.jp   (Junichi Uchiyama)
KSutton@morganlewis.com   (Kathryn M. Sutton)
lindg1da@westinghouse.com   (Don Lindgren)
lynchs@gao.gov   (Sarah Lynch - Meeting Notices Only)
maria.webb@pillsburylaw.com   (Maria Webb)
mark.beaumont@wsms.com   (Mark Beaumont)
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz)
maurerbf@westinghouse.com   (Brad Mauer)
media@nei.org   (Scott Peterson)
mike_moran@fpl.com   (Mike Moran)
mwetterhahn@winston.com   (M. Wetterhahn)
mwl@nei.org   (Melanie Lyons)
patriciaL.campbell@ge.com   (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com   (Paul Gaukler)
Petrovb@westinghouse.com   (Bojan Petrovic)
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PGunter@NIRS.org   (Paul Gunter)
phinnen@entergy.com   (Paul Hinnenkamp)
pshastings@duke-energy.com   (Peter Hastings)
rclary@scana.com   (Ronald Clary)
rgrumbir@comcast.net   (Richard Grumbir)
RJB@NEI.org   (Russell Bell)
rktemple@cpsenergy.org   (R.K. Temple)
robert.kitchen@pgnmail.com   (Robert H. Kitchen)
roberta.swain@ge.com   (Roberta Swain)
ronald.hagen@eia.doe.gov   (Ronald Hagen)
sandra.sloan@areva.com   (Sandra Sloan)
sfrantz@morganlewis.com   (Stephen P. Frantz)
sterdia@westinghouse.com   (Andrea Sterdis)
steven.hucik@ge.com   (Steven Hucik)
tansel.selekler@nuclear.energy.gov   (Tansel Selekler)
tom.miller@hq.doe.gov   (Tom Miller)
tom.miller@nuclear.energy.gov   (Thomas P. Miller)
tomccall@southernco.com   (Tom C. Call)
trsmith@winston.com   (Tyson Smith)
vijukrp@westinghouse.com   (Ronald P. Vijuk)
waraksre@westinghouse.com   (Rosemarie E. Waraks)
wayne.marquino@ge.com   (Wayne Marquino)
whorin@winston.com   (W. Horin)

(Revised 4/6/07)
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