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M200015 
February 20, 2020 
 
U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, D.C. 20555-0001 

Subject: Revised Proposed Amendment 50 to NEDE-24011-P-A-29, General Electric 
Standard Application for Reactor Fuel (GESTAR II) 

In Reference 1 Global Nuclear Fuel (GNF) proposed changes to several ECCS-LOCA model 
subsections to remove an outdated reference.  In Reference 2, the United States Nuclear 
Regulatory Commission (NRC) responded with a draft safety evaluation for the proposed 
changes.  After substantial reconsideration, GNF has determined that the outdated reference has 
historical value and further that a subsequent revision of that reference should also be included.  
Therefore, GNF requests that the NRC review of Reference 1 be terminated and replaced with 
the review of the revised Amendment 50 proposed by this letter. 

The revised ECCS-LOCA subsections include a more complete elaboration of the history and the 
manner in which GE-Hitachi and GNF track changes to the SAFER/GESTR-LOCA model and 
also the TRACG evaluation model consistent with the reporting requirements of 10 CFR 50.46.  
The proposed revisions to the US Supplement and a basis discussion are included in Enclosure 1. 

Sections S.2.2.3.2, S.2.2.3.2.1, S.2.2.3.2.2, S.2.2.3.2.3, S.6 and Figure S-1 in the US Supplement 
to GESTAR II are affected by this amendment.  All changes are shown in revision mode to ease 
the review. 

If you have any questions about the information provided here, please contact me at 
(910) 819-6684 or Kent Halac at (910) 819-5307. 

Sincerely, 

 

Brian R. Moore, Ph.D 
General Manager, Core & Fuel Engineering 
Global Nuclear Fuel – Americas, LLC 
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SUMMARY 

The original Amendment 50 update proposed to remove GESTAR II Reference S-33 (NEDC-
32950).  After significant internal consideration and customer interactions, it was concluded that 
the referencing of NEDC-32950 Revision 0 and NEDC-32950 Revision 1 were important to 
reflect the entire basis for the approved SAFER-LOCA methodology including changes made 
supporting commitments for LOCA analyses in Applicability of GE Methods to Expanded 
Operating Domains, NEDC-33173P-A, and Maximum Extended Load Line Limit Analysis Plus, 
NEDC-33006P-A.  This update is intended to improve the definition of the SAFER-LOCA 
evaluation model and clarify references needed to tie together the approved evaluation model.  
The additions also include the provisions of 10 CFR 50.46, as confirmed by the NRC in 
Reference 1, that allow changes to the model without prior NRC approval. 

The GESTAR II LOCA section has been updated to clarify the references which define the 
SAFER evaluation model, to describe the 10 CFR 50.46 change process, and to establish a tie 
between the Technical Specification reference and the COLR. 

REFERENCES 

1. NRC Information Notice 97-15: Reporting of Errors and Changes in Large-Break Loss-Of-
Coolant Accident Evaluation Models of Fuel Vendors and Compliance with 10 CFR 
50.46(a)(3), April 4, 1997. 

2. NRC Letter, MFN 00-020, General Electric Nuclear Energy (GENE) Topical Reports 
GENE-32950P and GENE-32084P Acceptability Review, May 24, 2000.  

DESCRIPTION OF CHANGES: 

Section S.2.2.3.2 is the high-level discussion of the Loss-of-Coolant Accident for the US 
supplement to GESTAR II. 

S.2.2.3.2 Changes: 

• The second paragraph was edited to indicate that the SAFE/REFLOOD is no longer 
being used and is now deleted. 

• The third paragraph contains only editoral changes and generalizes the process used 
today.  If the small break is limiting, licensing basis PCTs are calculated for both the 
large break and small break. 

• The fourth paragraph mentions the use of PRIME for fuel and gap properties.  A sentence 
was added to make the connection to the approval for the implementation of PRIME in 
downstream processes (Reference S-63, which is already listed in GESTAR II references) 

• A new paragraph was added after the fourth paragraph.  The purpose of this paragraph is 
to define the current SAFER LOCA Evaluation Model.  This is needed as the history of 
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the updates is complicated (especially compared to TRACG) and has led to confusion on 
what constitutes the approved evaluation model.  This paragraph provides a concise 
historical synopsis of the SAFER model.  First, the base SAFER references are listed (S-
27 through S-30).  This was then supplemented with S-34 for the Upper Bound PCT 
relaxation.  The next sentence describes the addition of NEDC-32950P (Reference 
S-33(a) ) that describes many updates to SAFER (change from SAFER03 to SAFER04) 
that had been previously communicated to the NRC. NEDC-32950P was developed to 
address a finding from the 1998 BWROG/NUPIC LOCA analysis audit.  This audit 
finding questioned whether the SAFER04 was an “unapproved” model.  In the Reference 
2 NRC letter (GESTAR II Reference S-33(b) ), the NRC determined that the letters from 
GENE to the NRC referenced in NEDC-32950P fullfilled the intent of the code change 
and error reporting requirements of 10 CFR 50.46.  The use of TASC as part of the short-
term thermal-hydraulic response was approved in Reference 35.  PRIME was reviewed 
and approved in References S-31 and S-63.  Revision 1 of NEDC-32950P (Reference S-
33(c)) included the LOCA-related commitments from Methods LTR (NEDC-33173P-A, 
S-60) and the MELLLA+ LTR (NEDC-33006P-A, S-66).  The reference which 
demonstrates compliance with the core wide metal water reaction, coolable geometry and 
long term core cooling acceptance criteria was added.  This is described in Section III of 
Volume II of NEDE-20566-P-A (Reference S-72).  This is part of the SAFER evaluation 
model, but NEDE-20566 was not specifically referenced in the SAFER LTRs.  The 
SAFER link to NEDE-20566 in GESTAR was broken when the SAFE/REFLOOD 
methodology was removed previously. 

• The next paragraph contains the methodology reference for the TRACG-LOCA 
methodology. This paragraph was edited to include TRACG-LOCA Evaluation Model to 
be the parallel to the SAFER LOCA Evaluation Model. 

• The next paragraph indicates that either SAFER or TRACG methodology may be used.  
Only editorial changes were made to this paragraph, and reference to country specific 
supplement is not needed. 

• The last paragraph of Section S.2.2.3.2 was added to describe the culmination of the 
evaluation model and the change process.  The purpose of this paragraph is to outline the 
existing process being used to maintain the evaluation model and to clear up what defines 
the approved evaluation model.  This description is consistent with the expectations from 
the Reference 1 Information Notice that states: “It should be noted that 10 CFR 50.46 
allows fuel vendors or licensees to make evaluation model changes without the staff’s 
prior approval; however, the licensees are responsible for identifying any deficiencies in 
the change process and reporting them to the NRC staff accordingly.”  Also,  a specific 
statement is made that the combination of the evaluation model descriptions and the 
changes to the evaluation model constitute the approved model and that when GESTAR 
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II is referenced in the plant Technical Specifications, plants are referencing an approved 
evaluation model to support the COLR. 

S.2.2.3.2.1 Changes: 

• A simple clarification to the LOCA Model Code Description section was made to clarify 
that S-30 Volume I is the model description. 

• Reference S-63 (implementation of PRIME in downstream codes) was added. 

• In Section 2.2.3.2.1.2, The editorial change from SAFER/GESTR to SAFER/GESTR-
LOCA was made. 

S.2.2.3.2.2 Changes 

• This section is the top level for the general SAFER application methodology.  The last 
paragraph of this section was updated to add the reference which demonstrates 
compliance with the core wide metal water reaction, coolable geometry and long term 
core cooling acceptance criteria.  This is described in Section III of Volume II of NEDE-
20566-P-A (Reference S-72).  Reference S-72 was added back to GESTAR II to capture 
the elements described above as it had been previously removed when SAFE/REFLOOD 
was deleted from GESTAR II.  

S.2.2.3.2.2.1 Changes 

• The heading title was updated to reflect that this section is intended for jet pump plants 
while the following section is for non-jet pump BWR/2s. 

• This section was revised to be consistent with current process that requires the limiting 
points to be determined by the Appendix K break spectrum.  Deleted the 0.6 – 1.0 flow 
multipliers because these are just one of the Appendix K model requirements and not all 
are listed. 

• The connection to Reference S-33(c) for analysis of expanded operating domains was 
added. 

S.2.2.3.2.2.2 Changes 

• The section heading clarifies that the section is is intended for Appendix K conformance 
for BWR/2 plants. 

• A clarification was added that the PCT and maximum local cladding oxidation is in 
Volume II of S-30. 

S.2.2.3.2.3 Changes 

• Some editorial enhancements were made. 

• The intent of the statement was clarified  to indicate that lattice-specific MAPLHGRs 
would be determined if a bounding fuel type MAPLHGR exceeded limits. 
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S.2.2.3.3 Changes 

• The editorial change from SAFER/GESTR to SAFER/GESTR-LOCA was made. 

Figure S-1 Changes 

• The title was changed to SAFER/GESTR-LOCA for consistency with the text. 
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the BPWS mode described in Reference S–15, these results include the resultant 
peak enthalpy in the cold and, if applicable, the hot–standby condition. 

S.2.2.3.1.3 Effect of Fuel Densification 
The effect of axial gap formation due to fuel densification on the rod drop accident results is 
discussed in Reference S–25.  Based on this evaluation, it has been established that there is a 
99% probability that increased local peaking in any fuel rod due to the formation of axial gaps 
will be less than 5%.  This effect has been accommodated by adjusting the local peaking 
factor. 

S.2.2.3.1.4 Results and Consequences 
Results of radiological analyses for initial cores are reported in the FSAR. For reloads, based 
on a bounding analysis, it was conservatively determined that 8501 fuel rods would reach a 
fuel enthalpy of 170 cal/gm, which is the enthalpy limit for eventual cladding perforation. 
Safety analysis reports written prior to the development of the model and techniques reported 
previously, and those used to predict the 850 failures, resulted in the failure of approximately 
330 fuel rods for the 7x7 fuel. Based on these new models and assumptions, the resultant 
number of failures for a 7x7 core would be 660 fuel rods. If the conservative assumption is 
made that the fractional plenum activity for 8x8, 8x8R, P8x8R, and BP8x8R fuel is the same 
as for the 7x7 fuel, the resultant increase in activity released from the 8x8 fuel and the 
subsequent radiological exposures relative to 7x7 analysis for the failure of 330 rods is 
(850/330) (49/63) = 2 times the 7x7 analysis. As noted in the FSAR, even if the radiological 
exposures are increased by a factor of two, the effects are still orders of magnitude below 
those identified in 10CFR100. The radiological consequences of the CRDA, assuming a full 
core of more recent GE fuel designs, are discussed in Reference S–26.  For the GE14 and 
GNF2 product lines, and for future fuel products, the number of fuel rods that would reach 
170 cal/gm is provided in the GESTAR II compliance report for the fuel product line. 

Results of the enthalpy analysis for initial cores are reported in the FSAR. 

Results of the analysis for reload cores are supplied in the specific plant supplemental reload 
licensing report. For group notch plants that are not operating in the BPWS mode described in 
Reference S–15 or that have not implemented the modifications of Reference S–16, these 
results include the resultant peak enthalpy in the cold and, if applicable, the hot–standby 
condition. 

S.2.2.3.2 Loss–of–Coolant Accident 
Historically, there were two separate emergency core cooling system (ECCS) evaluation 
methodologies available to determine the effects of the loss–of–coolant accident (LOCA) in 
accordance with the requirements of 10CFR50.46 and Appendix K.   

 
1 Includes a 10% allowance for uncertainties in the calculation. 
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The first methodology, which was designated SAFE/REFLOOD, has now been replaced by 
the SAFER/GESTR-LOCA or SAFER/PRIME methodology in all U.S. plants utilizing GEH 
LOCA evaluation methodology.  The content  pertaining to SAFE/REFLOOD methodology 
is no longer in use and the content has been deleted and the sections renumbered such that 
the SAFER/GESTR or SAFER/PRIME methodology comes first.   

The SAFER/GESTR-LOCA methodology, identified in Sections S.2.2.3.2.1 and S.2.2.3.2.2, 
utilizes improved ECCS evaluation models (References S–27 and S–28) along with a more 
realistic application approach (Reference S–29) to calculate a licensing PCT with margin 
substantiated by statistical considerations.  Nominal values are used for most inputs, and the 
Appendix K required inputs models are utilized only for the limiting breaks in order to 
establish a the licensing margin to 10CFR50.46 limits. This methodology was revised in 
Reference S–30 to extend the application to non–jet pump plants.   

The SAFER/GESTR-LOCA methodology has been updated to include the fuel and gap 
properties from the PRIME fuel performance methodology which was approved by the NRC 
(Reference S-31).  The implementation of PRIME in downstream methods has been 
reviewed, approved, and audited by the NRC (Reference S-63).  This methodology is 
being designated as SAFER/PRIME.  All other aspects of the SAFER/GESTR-LOCA 
methodology which was reviewed and approved by the NRC remain unchanged. 

SAFER Evaluation Model:  The original LOCA Evaluation Model for SAFER is 
described in References S-27, S-28, S-29 and S-30.  This was later supplemented by 
Reference S-34 for the update relaxing the restrictions on the Upper Bound PCT 
calculation.  GE compiled several changes and errors in Reference S-33(a), for NRC 
notification and review.  These updates were reviewed by the NRC and the NRC 
concluded in Reference S-33(b) that the notifications met the intent of 10 CFR 50.46 
reporting. The NRC reviewed and approved the change from SCAT to TASC as part of 
the LOCA methodology process in Reference S-35. The PRIME fuel rod thermal-
mechanical models were approved for use with this methodology in References S-31 and 
S-63.  Reference S-33(c) provided supplemental information with respect to 
incorporating the ECCS performance evaluation commitments in References S-60 and 
S-66 related to analysis of expanded operating domains.  The application methodology 
for demonstrating compliance with the core-wide metal water reaction, coolable 
geometry, and long-term cooling acceptance criteria defined in 10 CFR 50.46 are 
described in Volume II, Section III of Reference S-72. 

TRACG-LOCA Evaluation Model:  In addition to the SAFER/PRIME methodology 
described above, a best-estimate plus uncertainties method is also available for ECCS 
performance evaluations.  This methodology (Reference S-32), designated as TRACG-
LOCA, is briefly described in Section S.2.2.3.2.4. 

Either the SAFER/PRIME or the TRACG-LOCA methodology can be used for ECCS 
performance evaluation calculations for postulated LOCAs.  The method used will be 
indicated in the FSAR for initial cores or the supplemental reload licensing report for each 
cycle (see Appendix A of country–specific supplement). 
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10 CFR 50.46 defines the process for the assessment and notification of subsequent 
changes made to the approved model.  The complete description of the evaluation model 
as applied to the plant-specific ECCS performance evaluation consists of the approved 
generic model descriptions referenced above plus the plant-specific 10 CFR 50.46 
notifications of changes made to the evaluation model that have been provided by 
GE/GNF to each licensee to be docketed for each plant.  The notifications applicable to 
the plant-specific evaluation that have not been explicitly included in the latest analysis 
of record are provided to each licensee and the licensee is responsible for the annual 
reporting or 30-day reporting, if applicable, under 10 CFR 50.46.  The notifications 
applicable to the plant-specific evaluation that have not been included in the analysis of 
record are also reported in the cycle specific SRLR. The SAFER Evaluation Model or 
the TRACG-LOCA Evaluation Model along with the plant-specific docketed 10 CFR 
50.46 model changes constitute the approved evaluation model.  Plants referencing 
GESTAR II in their Tech Specs are referencing an approved ECCS LOCA evaluation 
model for their Core Operating Limits Report. 

S.2.2.3.2.1 SAFER/GESTR-LOCA LOCA Model Code Descriptions 
The thermal–hydraulic model (SAFER) and fuel rod thermal–mechanical model (GESTR–
LOCA) have been developed to provide more realistic calculations for LOCA analyses. The 
SAFER and GESTR–LOCA models are summarized below and discussed in detail in 
References S–27, S–28, S–30 Volume I, S–33(a) (as reviewed by the NRC in the letter 
specified in Reference S-33(b)), S-33(c) and S–34.  The SAFER/GESTR-LOCA 
methodology has been updated to include the fuel and gap properties from the PRIME fuel 
performance methodology which was approved by the NRC (Reference S-31 and Reference 
S-63).  This methodology is designated as SAFER/PRIME.  All other aspects of the 
SAFER/GESTR-LOCA methodology which was reviewed and approved by the NRC remain 
unchanged. 

SAFER/GESTR–LOCA and SAFER/PRIME are also applicable to prepressurized fuel. Non–
prepressurized fuel calculations result in conservative limits with respect to prepressurized 
fuel. The MAPLHGR values calculated by the codes are applicable to both nonbarrier and 
barrier fuel. 

S.2.2.3.2.1.1 Realistic Thermal–Hydraulics Model (SAFER) 
The SAFER code employs a heatup model with a simplified radiation heat transfer correlation 
to calculate PCT and local maximum oxidation.  The PCT and local maximum oxidation 
fraction from SAFER can be used directly. 

S.2.2.3.2.1.2 Best Estimate Fuel Rod Thermal Mechanical Model 
The GESTR–LOCA model has been developed to provide best–estimate predictions of the 
thermal performance of GE nuclear fuel rods experiencing variable power histories. For 
ECCS analyses, the GESTR–LOCA model is used to initialize the fuel stored energy and fuel 
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rod fission gas inventory at the onset of a postulated LOCA. Details of the GESTR–LOCA 
models are provided in Reference S–27. 

The fuel and gap properties have been updated based on the PRIME fuel performance 
methodology which was approved by the NRC (Reference S-31).  This methodology is 
designated as SAFER/PRIME.  All other aspects of the SAFER/GESTR-LOCA methodology 
which was reviewed and approved by the NRC remain unchanged. 

S.2.2.3.2.1.3 Transient Boiling Transition Model (TASC) 
The TASC model is used to evaluate the short–term thermal–hydraulic response of the 
coolant in the core during a postulated loss–of–coolant accident.  In particular, the convective 
heat transfer response in the thermally limiting fuel bundle is analyzed during the transient.  
For a detailed description of the model and a discussion regarding sources of input to the 
model, refer to Reference S–35. 

S.2.2.3.2.2 SAFER/GESTR–LOCA Model Application Methodology 
Using the SAFER/GESTR–LOCA or SAFER/PRIME models, the LOCA events are analyzed 
with nominal values of inputs and correlations. A calculation is performed in conformance to 
Appendix K and checked for consistency with generic statistical upper bound analyses that 
encompass modeling uncertainties in SAFER/GESTR–LOCA or SAFER/PRIME and 
uncertainties related to plant parameters. 

The effects of power spiking due to in–reactor densification are considered negligible for 
SAFER/GESTR–LOCA or SAFER/PRIME analyses. 

The details of the application methodology are summarized below and discussed in detail in 
References S–29, S–33 and S–34for demonstrating compliance with the peak cladding 
temperature and maximum local cladding oxidation acceptance criteria defined in 10 
CFR 50.46. The application methodology for demonstrating compliance with the core-
wide metal water reaction, coolable geometry, and long-term cooling acceptance criteria 
defined in 10 CFR 50.46 are described in Section III of Volume II of Reference S-72. 

S.2.2.3.2.2.1 Appendix K Conformance for Jet Pump BWRs 
The SAFER/GESTR–LOCA or SAFER/PRIME Appendix K conformance calculation will be 
performed only for the limiting breaks of a nominally calculated break spectrum calculated 
with the required Appendix K modelswith a range of break flow multipliers between 0.6 
and 1.0.  The licensing PCT and maximum local cladding oxidation is are obtained as 
described in References S–29, S-33, and S-34.  Reference S-33(c) provides supplemental 
information with respect to incorporating the ECCS performance evaluation 
commitments from References S-60 and S-66 for analysis of expanded operating 
domains.   
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S.2.2.3.2.2.2 Appendix K Conformance for BWR/2 Plants 
BWR/2s have all been analyzed using SAFER/CORECOOL/GESTR–LOCA or 
SAFER/CORECOOL/PRIME on a plant–specific basis.  The analysis application 
methodology for determining the peak cladding temperature and maximum local 
cladding oxidation is described in Volume II of Reference S–30. 

S.2.2.3.2.3 Total LOCA Analysis 
The total LOCA analysis based on the use of the SAFER/GESTR–LOCA or SAFER/PRIME 
codes (Sections S.2.2.3.2.1 and S.2.2.3.2.2), is performed using the procedures outlined in 
Reference S–29 or Volume II of Reference S-30. The total LOCA analysis is generally 
provided for each plant independent of the supplemental reload licensing report. The 
supplemental reload licensing report will contain either the MAPLHGR and PCT as a 
function of exposure for fuel not previously licensed to operate in the specific reactor, or a 
reference to the analysis results.  For multiple lattice fuel designs limited by the 10 CFR 
50.46 acceptance criteria, each lattice has an associated MAPLHGR values to ensure 
compliance with the criteria.  The MAPLHGR limit is determined by the LOCA analyses 
described in the preceding subsections.  For each multiple lattice fuel bundle type, the 
supplemental reload licensing report will include a plot or table of the limiting value of 
MAPLHGR for the most limiting enriched lattice as a function of average planar exposure. 
Additional information is provided in Reference S–36.  An overview of the LOCA analysis 
process flow chart with SAFER/GESTR–LOCA or SAFER/PRIME application is given in 
Figure S-1. 

S.2.2.3.2.4 TRACG-LOCA Application Methodology 
The TRACG-LOCA methodology for Emergency Core Cooling Systems performance 
evaluation is described in Reference S-32. 

The ECCS performance during a postulated LOCA event is evaluated to demonstrate 
compliance with the regulatory acceptance criteria defined in 10 CFR 50.46.  The TRACG-
LOCA methodology is based on a nominal analysis together with a quantification of the 
uncertainties in the analysis following the guidelines of Regulatory Guide 1.157 (Reference 
S-37).  The methodology, together with its licensing application in the U.S., is structured 
following the Code Scaling, Applicability, and Uncertainty (CSAU) Evaluation Methodology 
(Reference S-38) approach.  Additional guidance and principal criteria for such applications 
are provided by the U.S. NRC in Regulatory Guide 1.157.  GEH has adhered to the principles 
provided in this guidance and continues to develop and maintain the TRACG code per 
Regulatory Guide 1.203 (Reference S-39). 

The uncertainty quantification, an essential part of best-estimate methods, is achieved by 
statistical techniques described in Reference S-32.  An overview of the LOCA analysis 
process flow chart with TRACG-LOCA application is given in Figure S-2. 
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S.2.2.3.3 Main Steam Line Break Accident Analysis 
The analysis of the main steam line break accident depends on the operating thermal–
hydraulic parameters of the overall reactor (such as pressure) and overall factors affecting the 
consequences (such as primary coolant activity). Results for initial cores are documented in 
the individual plant FSAR. The initial SAFER/GESTR-LOCA analysis for each plant 
included a re-analysis of the main steam line break, which establishes the non-limiting 
response of this break as compared to the other analyzed breaks.  There is a large margin 
between the main steam line break and the limiting break.  During the introduction of a new 
fuel product line, the differences in fuel design are evaluated with respect to the previous 
break spectrum and the response of the main steam line break. 

S.2.2.3.4 One Recirculation Pump Seizure Accident Analysis 
This accident is assumed to occur as a consequence of an unspecified, instantaneous stoppage 
of one recirculation pump shaft while the reactor is operating at full power. 

The pump seizure event is a very mild accident in relation to other accidents such as the 
LOCA. This is easily verified by consideration of the two events. In both accidents, the 
recirculation driving loop flow is lost extremely rapidly. In the case of the seizure, stoppage of 
the pump occurs; for the LOCA, the severance of the line has a similar, but more rapid and 
severe influence. Following a pump seizure event, flow continues, water level is maintained, 
the core remains submerged and this provides a continuous core cooling mechanism. 
However, for the LOCA, complete flow stoppage occurs and the water level decreases due to 
loss of coolant, resulting in uncovery of the reactor core and subsequent overheating of the 
fuel rod cladding. In addition, for the pump seizure accident, reactor pressure does not 
significantly decrease, whereas complete depressurization occurs for the LOCA. Clearly, the 
increased temperature of the cladding and reduced reactor pressure for the LOCA both 
combine to yield a much more severe stress and potential for cladding perforation for the 
LOCA than for the pump seizure. Therefore, it can be concluded that the potential effects of 
the hypothetical pump seizure accident are very conservatively bounded by the effects of a 
LOCA and specific analyses of the pump seizure accident are not required. 

S.2.2.3.5 Refueling Accident Analysis 
Identification of Causes. Accidents that result in the release of radioactive materials directly 
to the containment can occur when the drywell is open. A survey of the various conditions 
that could exist when the drywell is open reveals that the greatest potential for the release of 
radioactive material occurs when the drywell head and reactor vessel head have been 
removed. In this case, radioactive material released as a result of fuel failure is available for 
transport directly to the containment. 

Various mechanisms for fuel failure under this condition have been investigated. With the 
current fuel design the refueling interlocks, which impose restrictions on the movement of 
refueling equipment and control rods, prevent an inadvertent criticality during refueling 
operations. In addition, the reactor protection system can initiate a reactor scram in time to 
prevent fuel damage for errors or malfunctions occurring during planned criticality tests with 
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S-32 TRACG Application for Emergency Core Cooling Systems / Loss-of-Coolant-Accident 
Analyses for BWR/2-6, NEDE-33005P-A, Revision 2, May 2018. 

S–33 (a) Compilation of Improvements to GENE’s SAFER ECCS–LOCA Evaluation Model, 
NEDC–32950P, January 2000 as reviewed by letter from  
(b) S. A. Richards (NRC) to J. F. Klapproth (GE), General Electric Nuclear Energy 
(GENE) Topical Reports NEDC–32950P and NEDC–32084P Acceptability Review, 
May 24, 2000 
(c) and Compilation of Improvements to GENE’s SAFER ECCS–LOCA Evaluation 
Model, NEDC–32950-1-P, June 2007, Revision 1. 

S–34 GESTR–LOCA and SAFER Models for Evaluation of Loss–of–Coolant Accident 
Volume III, Supplement 1, Additional Information for Upper Bound PCT Calculation, 
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Figure S–1.  Loss–of–Coolant Accident Evaluation Model 
(SAFER/GESTR-LOCA or SAFER/PRIME) Analysis Methods) 
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