
March 24, 2005

Mr. George B. Stramback
Regulatory Services Project Manager
GE Nuclear Energy
175 Curtner Avenue
San Jose, CA  95125

SUBJECT:  FINAL SAFETY EVALUATION FOR NEDE-32906P, SUPPLEMENT 2, "TRACG
APPLICATION FOR ANTICIPATED OPERATIONAL OCCURRENCES
TRANSIENT ANALYSIS" (TAC NO. MC5039)

Dear Mr. Stramback:

By letter dated November 3, 2004, General Electric Nuclear Energy (GENE) submitted
NEDE-32906P, Supplement 2, "TRACG Application for Anticipated Operational Occurrences
Transient Analysis."  In this supplement, GENE proposed a change to the process used by
TRACG for the calculation of critical power ratio during transients.  This letter transmits the
staff&s final safety evaluation (SE).  A draft version of this SE was issued on March 10, 2005, to
allow GENE to conduct a proprietary information and factual error review.  By e-mail dated
March 11, 2005 (ML050740301), GENE replied that there were no issues with the technical
content and that there was no proprietary information in the draft SE.

The staff has found that NEDE-32906P, Supplement 2, is acceptable for referencing in
licensing applications for General Electric designed boiling water reactors to the extent
specified and under the limitations delineated in the licensing topical report (LTR) and in the
enclosed SE.  The SE defines the basis for acceptance of the LTR.

Our acceptance applies only to material provided in the subject LTR.  We do not intend to
repeat our review of the acceptable material described in the LTR.  When the LTR appears as
a reference in the license applications, our review will ensure that the material presented
applies to the specific plant involved.  License amendment requests that deviate from this LTR
will be subject to a plant-specific review in accordance with applicable review standards.

In accordance with the guidance provided on the NRC website, we request that GENE publish 
accepted proprietary and non-proprietary versions of this LTR within three months of receipt of
this letter.  The accepted versions shall incorporate this letter and the enclosed SE after the title
page.  Also, they must contain historical review information, including NRC requests for
additional information and your responses.  The accepted versions shall include a "-A"
(designating accepted) following the LTR identification symbol.
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If future changes to the NRC's regulatory requirements affect the acceptability of this LTR,
GENE and/or licensees referencing it will be expected to revise the LTR appropriately, or justify
its continued applicability for subsequent referencing.

Sincerely,

/RA/
Herbert N. Berkow, Director
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Project No. 710

Enclosure:  Final SE

cc w/encl:  See next page
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March 2003

GE Nuclear Energy Project No. 710

cc:
Mr. Charles M. Vaughan, Manager
Facility Licensing 
Global Nuclear Fuel
P.O. Box 780
Wilmington, NC  28402

Ms. Margaret Harding, Manager
Fuel Engineering Services
Global Nuclear Fuel
P.O. Box 780
Wilmington, NC  28402

Mr. Glen A. Watford, Manager
Technical Services
GE Nuclear Energy
175 Curtner Avenue
San Jose, CA  95125

Mr. James F. Klapproth, Manager
Engineering & Technology
GE Nuclear Energy
175 Curtner Avenue
San Jose, CA 95125



FINAL SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

NEDE-32906P, SUPPLEMENT 2, “TRACG APPLICATION FOR

ANTICIPATED OPERATIONAL OCCURRENCES TRANSIENT ANALYSIS”

GENERAL ELECTRIC NUCLEAR ENERGY 

PROJECT NO. 710

1.0 INTRODUCTION

By letter dated November 3, 2004, General Electric Nuclear Energy (GENE) submitted
NEDE-32906P, Supplement 2, "TRACG Application for Anticipated Operational Occurrences
Transient Analysis."  In this Licensing Topical Report supplement, GENE proposed a change to
the process used by TRACG for the calculation of critical power ratio (CPR) during transients.

The staff has reviewed the GENE reactor accident and transient analysis computer code
TRACG02A for application to the analysis of anticipated operational occurrences in the
operating fleet of Boiling Water Reactor (BWR)/2-6 with a modified process for calculating the
CPR.  GENE previously submitted both code model documents that describe the TRACG code
and the code itself to assist the staff review of the TRACG application to anticipated operational
occurrences (AOOs) (Reference 1).  The staff review and approval of that application of the
TRACG code is documented in Reference 2.

The TRACG code is a thermal/hydraulic analysis code intended to be used in a realistic
analysis mode.  The approach taken by GENE in qualification of the code for the proposed
application is under the code scaling, applicability, and uncertainty evaluation methodology
described in Reference 3.

The TRAC family of computer codes began as a pressurized water reactor analysis tool
developed for the U.S. Nuclear Regulatory Commission (NRC) at the Los Alamos National
Laboratory.  A BWR version of the code was developed jointly by the NRC and General Electric
(GE) at the Idaho National Engineering Laboratory as TRAC-BD-1/MOD1.  GE, and later
GENE, developed a proprietary version of the code designated as TRACG.  The objective of
the proprietary code development was to have the code capable of realistic analysis of
transient, stability, and anticipated transient without scram events.  The code was modified to
include a three-dimensional kinetics capability in addition to the multi-dimensional, two-fluid
thermal/hydraulics modeling.

The plant types for which the TRACG code is to be applied includes the operating BWR/2s,
BWR/3s, BWR/4s, BWR/5s, and BWR/6s.  This safety evaluation report is applicable only to
the operating BWRs 2-6.
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2.0 REGULATORY BASIS

The draft Regulatory Guide and draft Standard Review Plan (References 4 and 5) outline the
approach and guidance the staff is using in the review of thermal-hydraulic analysis codes.  In
addition, the staff has stated its guidance for code uncertainty analysis in Reference 3.  These
documents provide the regulatory basis by which the staff reviewed the November 3, 2004,
proposed change to the process used by TRACG for the calculation of CPR during transients.

3.0 TECHNICAL EVALUATION

Sensitivity studies performed by Global Nuclear Fuels (GNF), a subsidiary of GENE,
subsequent to the staff's review and approval of TRACG for AOOs (Reference 2) have found
that the change in CPR (∆CPR) divided by the initial CPR (ICPR) can vary when the ICPR is
increased above the operating limit.  As a result, GNF developed a different approach to the
process for use in TRACG by which the CPR is calculated during AOOs.  The new process
yields a more consistent results ratio (∆CPR/ICPR) as a function of ICPR.  GNF has stated that
there is minimal impact of the new method in those cases where the minimum CPR approaches
the safety limit.

Currently, the critical power is calculated from the GEXL correlation (Reference 1), which
calculates the critical quality as a function of pressure, mass flux, boiling and annular lengths,
R-factor and thermal diameter.  Critical power is then defined as the condition where the
equilibrium quality equals the critical quality.  To determine the critical power, the power is
increased to the fluid while holding all other parameters constant.  However, as the heat flow to
the fluid increases, the equilibrium quality decreases, resulting in the boiling boundary, the point
at which the equilibrium quality becomes zero, moving down the fuel rod to a lower elevation. 
At the same time, the transition to annular flow also moves down the fuel bundle.  At a given
elevation, the boiling and annular lengths are increasing and the critical quality is also
increasing.  As the power is increased, the point in the fuel bundle at which the equilibrium and
critical quality are equal yields the critical power.  GNF then defines a thermal margin (TM) as a
function of the critical quality to the equilibrium quality for the power and flow conditions
present.

Sensitivity studies have found that under certain conditions, the TM to CPR relationship can
result in errors in the ratio ∆CPR/ICPR.  The process for calculation of the transient CPR has
been modified to reduce the error.  The new process uses actual calculated parameters rather
than a pre-defined relationship to get the instantaneous conditions.  In so doing the calculation
of the transient CPR yields less error in the ∆CPR/ICPR ratio.

The proposed process has been evaluated and assessed versus ATLAS fuel bundle transient
tests typical of a pressurization event, as well as the Peach Bottom turbine trip 1, which was
conducted at 47 percent power and 100 percent flow.  The Peach Bottom turbine trip used for
the assessment is the test with the lowest power to flow ratio, that is, the highest ICPR for the
fuel bundles.  The assessment cases presented indicate a significant improvement in the
∆CPR/ICPR.  Finally, the case presented in the Reference 1 submittal, the Hatch 1 Cycle 14
turbine trip event, was run using the new methodology.  The change in the ∆CPR/ICPR ratio is
small but does improve.
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The staff has reviewed the proposed change in the process used in the TRACG code to
calculate CPR using the regulatory basis described in Section 2.0 above and finds it
acceptable.  Use of the proposed methodology will result in less errors in the calculation of the
CPR during AOOs.

4.0 CONCLUSIONS

GNF developed an improved approach to the process for use in TRACG by which the CPR is
calculated during AOOs.  The new process yields a more consistent results ratio (∆CPR/ICPR)
as a function of ICPR.  GNF has stated that there is minimal impact of the new method in those
cases where the minimum CPR approaches the safety limit.  The staff has reviewed the
submittal using the regulatory basis described in Section 2.0 above and finds the proposed
methodology acceptable.

The staff finds NEDE-32906P, Supplement 2, "TRACG Application for Anticipated Operational
Occurrences Transient Analysis," to be acceptable for referencing in license applications.  This
safety evaluation report is applicable only to the operating BWRs 2-6.  The staff does not intend
to repeat our review of the matters described in NEDE-32906P, Supplement 2, when the report
appears as a reference in licensing applications, except to ensure that the material presented is
applicable to the specific plant involved.  Our acceptance applies only to the matters described
in NEDE-32906P, Supplement 2.
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