
February 26, 2004
ORGANIZATION: General Electric Nuclear Energy (GE)

PROJECT: Economic and Simplified Boiling Water Reactor (ESBWR) Pre-application
Review

SUBJECT: SUMMARY OF MEETING HELD ON JANUARY 13, 2004, TO DISCUSS
STATUS OF ESBWR PRE-APPLICATION REVIEW

The Nuclear Regulatory Commission (NRC) hosted a public meeting with General Electric
Nuclear Energy (GE) on January 13, 2004, at NRC Headquarters to discuss the status of the
ESBWR pre-application review.  A list of attendees is provided as Enclosure 1.  Enclosure 2
contains the agenda for the meeting. 

GE provided handouts during the meeting which can be accessed through the Agencywide
Documents Access and Management System (ADAMS).  This system provides text and image
files of NRC’s publicly available documents.  The handouts mentioned above may be accessed
through the ADAMS system under Accession No. ML040510323.  If you do not have access to
ADAMS or if there are problems in accessing the handouts located in ADAMS, contact the NRC
Public Document Room (PDR) Reference staff at 1-800-397-4209, 301-415-4737, or by e-mail
to pdr@nrc.gov.

During the meeting, the staff discussed the schedule for the ESBWR pre-application review
contained in Enclosure 3.  The staff also discussed the status of the pre-application review and
the agendas for meetings with the Advisory Committee for Reactor Safeguards (ACRS)
thermal-hydraulic subcommittee held on January 14 and 15, 2004, and with the ACRS full
committee held on February 5, 2004.  

GE made a presentation on the ESBWR deployment plan, which included a brief overview of
the ESBWR design and technology basis, and a discussion of GE’s plans to apply for
certification of the ESBWR.  GE stated that the pre-application review is based on the reference
design provided in NEDC-33084P, “ESBWR Design Description,” Revision 1, dated August 18,
2003.  GE also stated that they are considering design changes to optimize economics and that
these potential design changes would be completed before submittal of an application for
design certification of the ESBWR.  The basic ESBWR design would not be changed. 
Regarding future plans, GE stated that they would submit TRACG for analysis of Anticipated
Operational Occurrences (AOOs) in February 2004, TRACG for analysis of Anticipated
Transient Without Scram (ATWS) and thermal-hydraulic stability in July 2004, topical reports on
a limited scope of severe accident and probabilistic safety assessment (PSA) issues in late
2004, and apply for design certification in May or June of 2005.         

GE and the staff discussed severe accident and PSA topics that may be submitted during the
pre-application phase.  These topics include corium coolability, direct containment heating,
protection of penetrations, steam explosion, spreading area, and methods for calculation of
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PSA success criteria.  The staff directed GE to the framework provided in SECY-90-016,
“Evolutionary Light-Water Reactor (LWR) Certification Issues and Their Relationship to Current
Regulatory Requirements,” dated January 12, 1990, and SECY-03-087, “Policy, Technical, and
Licensing Issues Pertaining to Evolutionary and Advanced Light-Water Reactor (ALWR)
Designs,” dated April 2, 1993.  The staff and GE agreed that the scope of these activities would
be discussed further at a future meeting.            

GE discussed the status of their submittal of TRACG for ATWS and thermal-hydraulic stability. 
GE stated that they maintain a large margin to core wide and regional stability for steady state
and transients similar to the “flow control range” for operating boiling water reactors.  They
discussed the content of the topical report to be submitted in July 2004.  It will contain and
identification of PIRT parameters, nominal calculations of decay ratio, sensitivity studies,
determination of uncertainties in models and initial conditions, calculations at rated conditions
and transients.

Lastly, GE and the staff discussed information to be submitted by GE to support the staff’s
current review of TRACG for ESBWR loss-of-coolant accidents (LOCA) and the confirmatory
items related to TRACG that would be reviewed by the staff during the design certification
review listed in Enclosure 4.  In addition to these items, the staff requested that GE submit the
TRACG04A source code and executable version.  The staff also requested that GE provide an
explanation for the sudden increase in the break mass flow rate and the oscillatory behavior of
the chimney collapsed water level shown in the results of the staff’s independent TRACG
calculation of the gravity driven cooling system (GDCS) LOCA case.  GE agreed to respond to
the staff’s request.

/RA/

Amy E. Cubbage, ESBWR Project Manager
New Reactors Section
New, Research and Test Reactors Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
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MEETING WITH GENERAL ELECTRIC
ESBWR PRE-APPLICATION REVIEW

JANUARY 13, 2004
ROOM 010B4, 10:30 AM - 2:30 PM

Name Affiliation

Amy Cubbage NRC/NRR/NRLPO

Joseph Staudenmeier NRC/RES/DSARE

George Thomas NRC/NRR/DSSA

Gregory Twachtman McGraw-Hill

Bob Palla NRC/NRR/SPSB

Kerry Kidwell MPR Associates

John N. Ridgely NRC/RES/PRAB

Roger Stoudt Frametome ANP

Paloma Sama Numark Associates

William Smith Energetics

Richard Lee RES/DSARE/SMSARS

Ali Behbahani RES/DSARE/SMSUPO

Shanlai Lu NRR/DSSA/SRXB

Yee K. Cheung GENE

J. Alan Beard GENE

George Stramback GENE

Bharat Shirlalkar GENE

Edward D. Throm NRR/DSSA/SPSB

Andre Drozd NRR/DSSA/SPSB

Ralph Landry NRR/DSSA/SRXB

Robert Gamble GENE

Atambir S. Rao GENE

Charles Heck GNF/GENE
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General Electric ESBWR Pre-application Meeting
January 13, 2003

Room O-10B4

10:30 a.m. Introductory Remarks NRC                        

10:45 a.m. Discussion of scope and schedule GE/NRC
for additional pre-application topics
including severe accident and PSA
methods

11:45 a.m. Status of submittal of documentation to GE
support review of TRACG for ESBWR 
anticipated operational occurances (AOO’s)

12:00 p.m. Lunch Break

1:00 p.m. Status of submittal of documentation to GE
support review of TRACG for ESBWR 
stability

1:15 p.m. Status of confirmatory items GE

2:15 p.m. Opportunity for Public Comment All

2:30 p.m. Adjourn

Enclosure 2



ESBWR PRE-APPLICATION REVIEW 
MILESTONES AND TARGET DATES

MILESTONE TARGET DATE

GE submittal of TRACG qualification
reports and passive safety systems test
reports

August 30, 2002 (C)

GE submittal of TRACG application November 19, 2002 (C)   

NRC completes acceptance review of
topical reports (TRACG qualification,
application and test reports)

December 23, 2002 (C)

GE submittal of scaling report January 8, 2002(C)

NRC completes acceptance review of
scaling report

February 21, 2003 (C)

ACRS Thermal Hydraulic Subcommittee
meeting to discuss TRACG code
(proposed)

July  8, 2003 (C)

Requests for additional information
(RAIs) transmitted to GE

July - August 2003 (C)

GE responds to RAIs July - November 2003 (C)

ACRS Thermal Hydraulic Subcommittee
meeting to discuss DSER

January 14/15 2004 

ACRS Full Committee meeting February 5, 2004

Final safety evaluation report (SER) on
TRACG for ESBWR transmitted to GE

March 2004 (Target)

GE submittal of TRACG Application for
Anticipated Operational Occurances
(AOOs) 

Early CY 2004

GE submittal of TRACG Application for
Anticipated Transient without Scram
(ATWS) and Stability

Mid CY 2004 

ESBWR Design Certification Application Mid CY 2005

    Enclosure 3



Information to be submitted before final pre-application SER

GENE uses a newer version of TRACG to obtain the minimum thermal margin, GENE must
submit the relevant assessment cases for further evaluation prior to closure of this SER.

GENE has committed to resubmit all affected assessment cases using the TRACG04 code prior
to the final version of this SER.

Confirmatory items

� The PIRT at the design certification stage must include the long-term cooling phase of
the LOCA since the long-term cooling phase is highly hardware dependent.

� GENE has committed to incorporate the missing definition for Ef, and new equations for
the transition criterion between churned turbulent and annular flow, including the drift
velocity term in updated code model description documentation.

� The description of the TRACG model, Reference 10, will be updated to reflect all current
models and correlations, thereby providing a level of detail consistent with a stand-alone
document.

� Further investigations are needed to conclusively determine the sound in the
PANTHERS-IC testing that may have been due to water hammer, and to confirm its
prevention in the ESBWR (e.g., by changing the hardware design of the IC inlet line or
the startup procedure).

� The PANTHERS-IC testing was terminated when leakages were detected in the IC upper
header.  As a result, the leakage issue was never resolved, and is an IC structural
integrity issue that needs to be resolved for the ESBWR design certification.

� During the design certification review stage, the ECCS baseline model must include the
scram delay time and the 2 percent power measurement uncertainty.

� During the design certification stage, separate modeling of the vessel shield, the
reflective thermal insulation layer, and the air gap from the lumped heat structure will be 
necessary.

� Nodalization studies will be necessary at design certification to calculate the minimum
water level in the chimney partition.

� The assumption of the loss of feedwater flow used by GENE is nonconservative.
Therefore the existing GENE’s MSLB model and the current analysis approach
underestimates the maximum containment pressure and temperature.  At the design
certification phase, this must be resolved.

Enclosure 4
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� Without the detailed feedwater heater system design information, both the staff and
GENE had to make assumptions about the mass and energy discharge from the
feedwater heater system. The staff believes that the bounding containment peak
pressure and temperature need to be evaluated during the design certification stage after
the feedwater heater system design is finalized.  If the evaluation indicates that the code
application range is exceeded or a new scenario, such as wetwell flooding, has not been
examined during the preapplication stage, the staff may choose to review the TRACG
code for such new use.

� The quick closure of the MSIVs while control rods are being inserted may increase the
total core power due to void collapse.  At the design certification stage, GENE must
evaluate the effects of void collapse for GDCS and BDLB LOCA cases.

� During the staff’s earlier review of the SBWR, work that GENE relies on for the ESBWR,
the staff noted that GENE had not evaluated more traditional integral containment tests
such as the Marviken tests, the Carolinas Virginia Tube Reactor test 3 without sprays,
and the Battelle- Frankfurt Model Containment tests C-13 and C-15, for main steam line
breaks.  In response to staff RAI 317.1, GENE agrees to perform assessments of
TRACG to model containment performance against integral test data that is publicly
available for International Standard Problems where the test facilities and tests are well
defined.  The tests to be analyzed will be specified later, and the analysis will be
completed during the design certification review.

The staff also requested that GENE provide a plan and schedule to assess the ability of
TRACG to model containment performance against additional separate effects tests. 
Separate effects tests that should be considered include the Wisconsin Flat Plate
condensation tests, (References 36, 37, and 38).  In response to staff RAI 317.2, GENE
agreed to perform assessments of TRACG to model containment performance against
separate effects test data that is publicly available for International Standard Problems
where the test facilities and tests are well defined.  The tests to be analyzed will be
specified later, and the analysis will be completed during the design certification review.

� GDCS air space and the wetwell vent must be modeled correctly during the design
certification stage.

� During the design certification stage, if the ECCS evaluation model is used beyond  2000
seconds, additional VESSEL levels need to be added on top of the existing 31 levels,
and the PCCS pool needs to be modeled in the same fashion as is done for
containment/LOCA modeling.

� At the design certification phase, GENE must perform all analyses for the ESBWR using
the appropriate models and supportable data bases.
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