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Amendment 32 to NEDE–24011–P, 
General Electric Standard Application for Reactor Fuel (GESTAR II) 

Introduction 

In response to discussions with the NRC regarding Linear Heat Generation Rate (LHGR) limits 
based on the current approved Thermal-Mechanical fuel design method (GESTR-M, Reference 
1), Global Nuclear Fuel–Americas (GNF) has defined a temporary exposure lifetime for the 
GNF2 fuel design.  This temporary exposure lifetime will be removed on completion of the NRC 
review of the PRIME (Reference 2) Thermal-Mechanical methodology.  Following the 
completion of the PRIME review, the GNF2 LHGR limits will be re-analyzed and the GNF2 
Compliance Report will be updated for which is currently in process. 

The interim GNF2 exposure limit is based on a very conservative evaluation of the GNF2 fuel 
design using the GESTR-M fuel thermal mechanical methodology.  References 3 and 4 
addressed other regulatory aspects of the GNF2 licensing.  Reference 3 extends the evaluation of 
the adequacy of GE Thermal-Mechanical Methodology, GESTR-M, to the GNF2 fuel product 
line.  Reference 4 revised the GNF2 Compliance Report to include the temporary exposure 
limitation.  Lastly, the NRC has conducted an audit of the GNF2 Compliance Report and 
prepared the audit report documented by Reference 5. 

Audit Response 

In the context of the temporary GNF2 exposure limitation, Table 1 presents a response to each of 
the audit items.  A generic response to the audit, which has not yet been submitted, may involve 
additional or different information.  There are several Findings that are effectively addressed by 
the commitment to make changes to GESTAR II and to the GNF2 Compliance report following 
the completion of the PRIME review presented in Table 2. 

Request 

GNF requests that the NRC prepare a supplemental safety evaluation for GESTAR II based on 
this amendment, and it supporting references, which document the temporary peak pellet 
exposure limitation on the GNF2 fuel design of [[                          ]] pending completion of the NRC 
review of PRIME and the changes to GESTAR II and the GNF2 Compliance Report. 
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Revision 1, August 2008., FLN-2008-008, August 29, 2008. 
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Table 1 Audit Response 

Finding Comment 

1. [[                                                                              
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                  ]] 

[[                                                                                                                    
                                                                                                                        
                                                                                                                        
                                                                                                                        
                                                                                                                        
                                              ]] 

Four GNF2 bundles have been loaded into each of the following 
plants: 
 KKM 9/2005 12-month cycle 
 Peach Bottom 10/2005 24-month cycle 
 Forsmark-3 5/2006 12 month cycle 
 Vermont Yankee 6/2007 18-month cycle 

An additional set of 4 GNF2 LUAs with Defender debris filters 
have been loaded into Forsmark-3 8/2008 12-month cycle. 

The current peak pellet exposure (PPE) of the existing LUAs at 
KKM is over [[                          ]], and bundle average exposure is 
around [[                          ]].  The LUAs at Peach Bottom will 
complete their 2nd 24-month cycle in the Fall of 2009 with a 
PPE of approximately [[                          ]]. 

Inspections have been performed on LUAs from Forsmark mid-
way through the first cycle, from KKM after each of the three 1-
year cycles, and after the first 2-yr cycle at Peach Bottom.  In 
addition to performance indicators typically observed during 
inspections, such as cladding condition and extent of oxidation, 
the inspections have also focused on new features, such as 
locations above partial-length rods on the periphery of the 
bundle, spacers, rod-regions under spacers, and single-piece 
water rod diameter transitions.  The inspections to date have 
established that all performance and behavior is as expected.  
Continued inspections at interim exposures are planned and will 
reveal any unanticipated behavior for evaluation well before 
GNF2 reload bundles reach similar exposures.  The exposure of 
the GNF2 LUAs will always lead the reloads by a substantial 
margin.  The GNF2 LUA program is consistent with the previous 
GE14 fuel introduction as well as other successful GEH/GNF 
new fuel design introductions. 
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2. Based upon review of the Part 21 
evaluation along with independent 
calculations, the staff finds the use of 
GSTR-M models and methods at [[                
                                                                                  
                                                                                  
              ]] Once approved, GEH should 
utilize the PRIME model and methods to 
perform fuel rod thermal-mechanical design 
calculations and verify that the GNF2 
design satisfies all fuel rod design criteria. 

Reference 3 describes the technical basis for the GESTR-M 
code application to the GNF2 operating limit [[                              

]].  NRC staff’s specific concern about the GESTR-M calculated 
rod internal pressure at higher exposure [[                                ]] 
has been addressed by conservatively limiting the GNF2 fuel [[  
                                      ]]. 

GE11 fuel rods were licensed at [[                            ]] 

GNF will utilize the PRIME model and methods to perform fuel 
rod thermal-mechanical design calculations when it has been 
approved. 

3. The GNF2 design continues to use the [[      
                                                                      ]] 
design criteria.  While this approach is 
consistent with GESTAR-II, it does not 
address issues identified by the staff during 
the ESBWR review. Note that GEH plans to 
revise the fuel rod cladding strain design 
criteria for the ESBWR fuel design 
(GE14E). GEH needs to demonstrate, via 
empirical data, that GNF2’s fuel rod 
cladding is capable of achieving [[                  
                                                                  ]] at 
EOL conditions or revisit the criterion. 

The revised cladding strain limit is identical to the current 
cladding strain limit for PPE [[                                                              
                                                                                                                        

]] the revised cladding strain limit is implicitly satisfied and 
direct application of the revised cladding strain limit is not 
required. 

4. The GNF2 fuel rod design needs to include 
limits for cladding corrosion. While this 
approach is consistent with GESTAR-II, 
corrosion limits are required to ensure that 
key assumptions related to fuel 
performance analyses remain applicable. 
Specifically, an upper limit on local cladding 
oxidation (corresponding to oxide 
spallation) and an upper limit on local 
cladding hydrogen content (corresponding 
to the strain limit) need to be provided. 

For the proposed application of the GESTR-M code [[                  
                                ]], GNF’s corrosion database indicate very low 
oxidation for GNF’s fuel rod cladding.  The upper bound oxide 
expected at this exposure is significantly lower than the 
proposed end-of-life (EOL) corrosion limit.  Also, based upon 
corresponding hydrogen concentration data, hydrogen 
concentration [[                                                                                          
                                                                                                                        
                                                      ]] the proposed cladding corrosion 
and hydrogen concentration limits that are part of the proposed 
revised cladding strain limit are implicitly satisfied and direct 
application of these limits is not required. 
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5. [[                                                                              
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                              ]] 
If GEH desires to maintain this approach, 
then validation of these models against 
measured data should be included in the 
ongoing PRIME review. 

GESTR-M application methodology is such that melting during 
local AOOs is precluded for any fuel design.  Specifically, the 
current reloads of GNF2 fuel application design do not utilize 
the GESTAR II allowance for limited fuel melting during local 
AOOs. 

6. Based upon independent calculations, the 
staff finds that the UO2 fuel rod design 
exceeds rod internal pressure limits 
(corresponding to NCLO) [[                              
                                                                      ]] 

Reference 3 evaluation limited the GESTR-M application to [[    
                                                                                                                        
                                                                                                                        
        ]]  The upper 95 rod internal pressure values at this 
exposure are significantly less than the lower 95 critical 
pressures calculated by the GESTR-M and PRIME codes, 
indicating that cladding liftoff will not occur. 

7. Based upon independent calculations, the 
staff believes that the (U, Gd) O2 fuel rod 
design would exceed rod internal pressure 
limits if operated at rod powers [[                    
                                                                                  
                                                                      ]] 

The operating limits for Gd rods are suppressed relative to UO2 
rods to assure that the rod internal pressure limit is not 
exceeded for Gd rods.  The Gd rods are monitored to their own 
specific limits to assure compliance. 

8. It is questionable whether the pellet 
stacking factor used to adjust internal rod 
plenum volume had been previously 
reviewed by the staff. [[                                      
                                                                                  
                                                                                  
                                                                                

]] If this item has not been previously 
reviewed, its basis should be included in the 
ongoing PRIME review. 

Potential variations in the pellet stacking factor have an 
influence on the rod plenum volume which in turn affects the 
end-of-life rod internal pressure.  The rod internal pressure is of 
no concern given the [[                                  ]] limitation. 

In a PRIME RAI response, GNF has provided additional 
information to support the pellet stacking factor adjustment in 
plenum volume calculation. 

9. [[                                                                              
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                                  
                                                                      ]] 
GEH needs to provide empirical data (at 
operating temperatures) demonstrating the 
accuracy of this nominal critical pressure. 

The critical pressure is a parameter used in the confirmation of 
the No Cladding Lifftoff design criteria.  There is substantial 
margin to cladding liftoff at the [[                                  ]] limitation. 

In PRIME RAI responses, GNF has provided additional 
information regarding the critical pressure model used for the 
GNF2 design. 
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10. The GNF2 fuel assembly design 
evaluations are consistent with present fuel 
designs (e.g., GE14) and in accordance 
with GESTAR II.  The staff has identified 
additional detail (identified as open items) 
needed to complete its review of the design 
evaluations. 

See open item comments below. 

11. Model updates to the TGBLA06 code to 
accommodate the GNF2 lattice geometry 
were correctly implemented and do not 
adversely affect the calculational ability of 
TGBLA06 to predict pin power distributions 
or lattice parameters. 

No comment required. 

12. Lattice physics benchmarks were 
performed with MCNP over the range of 
lattice conditions to verify that GNF2 
uncertainties in local and nodal properties 
are within the range of uncertainties 
previously established for GE fuel products. 

No comment required. 

13. TIP data collected during the LUA 
experience at KKM and PB3 verifies the 
efficacy of the 3DMONICORE PANAC11 
neutronic solver to accurately model the 
axial and radial power shapes within those 
uncertainties established in NEDC-32694P-
A. 

No comment required. 

14. Cold critical measurements performed [[      
            ]] near the LUAs verify that GNF2 
design features are adequately modeled in 
3DMONICORE such that the local critical 
eigenvalue uncertainty is within previously 
established uncertainties. 

No comment required. 

15. Appropriate analyses where performed to 
ensure that GNF2 meets specific licensing 
criteria in regards to reactivity coefficients.  
Evaluation of the void reactivity coefficient 
indicated that the coefficient prompted GNF 
to perform plant specific ATWS evaluations 
for those plants with reduced margins to 
ATWS acceptance criteria. 

No comment required. 

16. Infinite reactivity assessments verify that 
GNF2 meets the fuel storage criticality 
criteria. 

No comment required. 
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17. The features of the GNF2 fuel bundle do 
not extend beyond the scope of the staff’s 
approval of the thermal hydraulic modeling 
capabilities of ODYN, therefore, the staff 
finds that the stability methods are 
acceptable for evaluating GNF2 stability.  
The results of these analyses demonstrate 
that the stability performance of GNF2 is 
similar to previously approved fuel designs. 

No comment required. 

18. The licensing framework for MELLLA+ is in 
accordance with the staff’s limitations 
imposed on the generic approved 
MELLLA+ licensing topical report. 

No comment required. 

19. The GEXL17 correlation was developed 
from data obtained in full-scale critical 
power simulations of GNF2 10xl 0 fuel 
assemblies having reactor grade spacers.  
In addition, GNF also made use of previous 
fuel designs, such as 8x8 and 9x9 fuel 
assemblies with ferrule spacers and large 
central water rods, in aid of developmental 
testing of a GNF2 lattice configuration and 
the GEXL17 correlation.  

No comment required. 

20. GNF performed a statistical analysis for the 
GNF2 database consisting of a large data 
base with a varying number of different rod 
to rod peaking patterns obtained from the 
Stem test assembly. The database and 
analyses defines the operational domain for 
which the GNF2 GEXL17 is expected to 
operate.  

No comment required. 

21. In summary, critical power data recorded 
under simulated reactor operating 
conditions with GNF2 test assemblies have 
been fitted to the GEXL correlation.  This 
audit indicates that this best estimate fit 
predicts the correlation behavior typical of 
previous fuel design. 

No comment required. 

22. Based on the supporting test database, it is 
“tentatively” concluded that the safety 
related conditions have been satisfied with 
respect to the development of an 
acceptable critical power correlation for the 
GNF2 fuel design. 

No comment required. 
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Open Items Comments 

1. GEH should provide in-reactor operating 
experience within a control cell to 
demonstrate that GNF2’s channel designs 
are not susceptible to shadow corrosion 
induced channel bow. 

Shadow corrosion induced channel bow is more a function of the 
channel material than channel design.  The minor design differences 
between GNF2 channels and GE14 channels will not impact the 
susceptibility of GNF2 channels to shadow corrosion-induced bow.  
GNF2 channels fabricated from Zircaloy-2 will be managed 
consistent with current practice for GE14.GNF continues to manage 
the effects of channel distortion, including shadow corrosion induced 
bow, via a cell friction methodology that optimizes core designs and 
operating strategies to minimize channel distortion.  To complement 
the design optimization, GEH/GNF provides plants with monitoring 
guidance to detect potential interference in those cells with the 
highest probability of issues.  The strategies to mitigate channel 
distortion apply to all GNF fuel types.  As more distortion resistant 
materials are introduced to replace Zircaloy-2, the improved 
properties will be accounted for in the cell friction methodology. 

2. GEH should provide FIV test results, 
including the range of conditions (mass 
flow, quality, duration). In addition, GEH 
needs to demonstrate that assembly 
design features (e.g. introduction of 
mixing vanes) do not introduce fuel rod 
vibration and the potential for grid-to-rod 
fretting.  

There are no known occurrences of grid to rod fretting failures in GNF 
BWR fuel designs over several decades of deployment (See, for 
example, S.A. Bhardwaj, P.R. Pandarinathan, "An Overview of Fuel 
Performance In Water Cooled Reactors," Journal of Nuclear 
Materials, doi:10.1016/j.jnucmat.2007.09.008).  EPRI, INPO, the 
utilities, and fuel vendors recently jointly developed Fuel Integrity 
Guidelines Documents to aid in reaching zero-leaker performance 
throughout the US LWR fleet.  As part of that effort, a PWR-specific 
guideline has been developed for grid to rod fretting.  BWRs were 
exempted from this guideline, as there is no experience with this 
issue being a problem in any vendor’s BWR fuel designs of any size 
array. 

The inspections of the GNF2 LUAs to date, led by inspections 
completed August 2008 at [[                                                      ]] bundle 
average burnup, show completely normal indications at the grid 
locations.  The LUAs have been exposed to three years (over 23,000 
hours) of operation at normal reactor flow and quality conditions.  
Experience with both GE12 and GE14 includes operation to ~60,000 
hours, with no indications of grid to rod fretting. 

3. GEH should provide details of the water 
rod structural analysis to demonstrate that 
the [[                                                                    
                                                                              
                                                        ]] 

The conservatism in the design with proper accounting of the holes is 
demonstrated in Attachment 1. 

4. [[                                                                          
                                                                              
                                                                              
                                                                              
                                ]] especially for the non-
barrier version of the GNF2 fuel rod 
design.  

The GNF2 fuel assemblies currently being loaded have the standard 
barrier design. 

A discussion of the power ramp data is presented in Attachment 2. 
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5. GEH should provided information related 
to fuel cladding hydrogen pickup beneath 
the Alloy X-750 grid spacers and the 
impact of this potential additional 
hydrogen source to cladding 
performance. 

The corrosion and hydriding potential for hydrogen pickup under the 
Alloy X-750 spacer grid has been discussed in presentations and 
written responses.   Based on recent GNF2 LUA poolside inspection 
results and hydrogen diffusivity considerations, GNF concludes that 
the performance of GNF2 will not be adversely affected by shadow 
corrosion and hydriding at spacer locations, especially given the [[      
                                                    ]]  The shadow corrosion observed 
around the spacers of the GNF2 LUAs is consistent with the GE12 
and GE14 experience base.  The LUA program will continue to 
provide observations of corrosion in these regions to the end of the 
design lifetime [[                                ]]  GNF will continue to examine 
the under grid locations to ensure that the corrosion and hydriding is 
well understood and characterized.   
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TABLE 1 ATTACHMENT 1 

Table 1 Attachment 1 - Open Item 3 Response 

GEH/GNF has performed detailed analyses, including ANSYS Finite Element Analysis, of the 
GNF2 water rod under anticipated shipping and handling and operational loads and concludes 
that the water rod has sufficient stress margin to operate safely and reliably.   

Four shipping and handling load cases for the GNF2 bundle are analyzed:  [[                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                              ]] 

The ANSYS analysis shows that the critical buckling load for a single GNF2 water rod is [[          
                                                  ]] larger than the grapple load.  To obtain combined stresses (axial + 
bending) in the water rod under the grapple load of [[                                                                                  
                                                                                                                                                                                ]] 
at the large diameter of the water rod.  To be conservative, both the axial compressive load of -[[  
                                                                                                                                                                                      
                                                                                ]]  The resultant combined stress is [[                                  
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                ]] 

In the GNF2 design report, a straight-forward Pr/t calculation using the operational differential 
pressure of [[                                                                                                                                                              
                                                                            ]]  Conservatively assuming a stress concentration 
maximum value of Kt = [[                                                                                                                            ]] 
which is still far below the [[                            ]] yield limit. 
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Attachment 2 - Open Item 4 Response 

A linear heat generation rate of [[                          ]] is well supported by the results of PCI/SCC 
ramp tests.  The behavior of fuel rods with zirconium liners on ramp tests to assess their 
PCI/SCC failure resistance is summarized in Figure 1.  These tests were conducted with rods that 
operated in the range of [[                            ]] while in a power reactor and in the range of [[                  
      ]] for a few hours immediately before being ramped in a test reactor.  Figure 1 shows the 
power to which fuel rods were ramped relative to their local exposure and identifies the outcome 
of each test.  Solid symbols designate failure.  Open symbols designate the absence of failure at 
the peak test power.  The failure thresholds are based on [[                                                                        
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                    ]]  The design envelope for GNF2 
fuel is included in Figure 1 for reference.  Comparison of the ramp test results and the GNF2 
envelope shows the failure threshold to be greater than [[                            ]] with power margin that 
varies with exposure. 

The tests summarized in Figure 1 involved fuel rods with dimensions different than the GNF2 
fuel.  The results are fully applicable to GNF2 fuel rods, however, due to the dependence of the 
PCI/SCC process on pellet temperature and cladding stress and due to the independence of pellet 
temperature, pellet thermal expansion and stress induced in the cladding by the pellet thermal 
expansion on fuel rod diameter. 

The independence of pellet temperature and rod diameter is well established (see, for example, 
References 1, 2 and 3) and can be seen by considering the solution of the Fourier heat transfer 
equation for a cylindrical fuel rod1.  The solution, given in equation (1), shows the conductivity 
integral to depend on linear heat generation rate when normalized to the outer pellet radius; viz., 

(1) ( )
4

c

s

T

T

f qk T dT
π

′
=∫  

where 
 f = Radial (within pellet) flux depression factor 
 k(T) = Thermal conductivity 
 q’ = Linear heat generation rate (kW/ft) 
 Tc = Pellet centerline temperature 
 Ts =  Pellet surface temperature. 

                                                 
1  [[ 
 
]]   
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[[                                                                                                                                                                                  
                                                                                                                                                                                      
                                                                                ]] 

Similarly the volume average temperature and pellet strain due to thermal expansion are 
independent of rod diameter.  That is, pellet strain in the circumferential direction is given by 

(2) pellet D
Dθε Δ≡  

with 

(3) pelletD TαΔ = Δ D  

so that 

(4) pellet
pelletTθε α= Δ  

where α is the coefficient of thermal expansion and pelletTΔ  is the change in volume average 

temperature during a power ramp.  Evaluating the conductivity integral, equation (1), [[                  
                                                                                                                                                                                      
                                                                                                           

        

                                                                                                                                                                       

                                                                                      ]] 

The stress required to activate the PCI/SCC process comes from physical contact between pellets 
and cladding during a power ramp.  This contact causes all or part of the pellet thermal strain to 
be imposed on the cladding, so that 

[[               ]] 

The stress needed for PCI/SCC is well within the [[                                                                                      
                      ]] so that 

[[               ]] 

Substituting equations (5) and (6) into equation (7) gives 

[[               ]] 

TABLE 1 ATTACHMENT 2 
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[[                                                                                                                                                                                  
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                                                                              ]] 

In addition to stress, the PCI/SCC process requires the release of fission products (iodine) in a 
chemically reactive state.  This, in turn, requires pellet temperatures great enough for rapid, 
thermally activated release of fission products.  The joint effects of stress and temperature 
require that a power ramp lead to high temperatures over a relatively large fraction of a fuel 
pellet.  The joint effects also introduce the need to reach the power levels shown in Figure 1 to 
activate the PCI/SCC process.  [[                                                                                                                        
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                                                  ]] 

The applicability of equation (8) and the associated interactions noted above to rods of varying 
dimensions is shown by the resistance to the PCI/SCC failure mechanism of Zr-barrier rods in 
more than [[                                                                                                                                                                
                                        ]] 

The resistance of non-barrier cladding to PCI/SCC failure is less that that of Zr-barrier cladding.  
[[                                                                                                                                                                                  
                                                                                                                                                                                      
                                                                                                                                                                                      
                                                              ]]  These recommendations are operating guidelines that limit 
the rate of power increases based on recent power history.  They have been used successfully 
with non-barrier reload fuel ranging from the 7x7 to10x10 designs with operating envelopes 
through [[                            ]]  The PCIOMR are expected to be equally applicable to and effective in 
averting PCI/SCC failures of non-barrier cladding in the GNF2 design. 

Test and operational experience shows the PCI/SCC failure process requires a sustained increase 
in local power after a lengthy interval of operation at low power.  The time for failure is in the 
range of minutes to hours after a control blade withdrawal.  Such failures typically occur in fuel 
rods near the control blade that undergo large increases in power and reach the highest, post-
withdrawal power.  When they occur, PCI/SCC failures are confined to a small number of rods 
near the control blade (frequently on the adjacent bundle face) and do not affect large regions of 
a reactor core.  As shown in Figure 2, [[                                                                                                            
                                                                                  ]]  While the small number of isolated failures 
observed in modern BWR fuel can affect fuel cycle costs and remain the object of industry-wide 
efforts to improve fuel reliability, it is clear that PCI/SCC failures do not constitute a safety 
concern.  Regardless of this observation, however,  GNF concludes the resistance of the GNF2 

TABLE 1 ATTACHMENT 2 
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fuel design to the PCI/SCC failure process to be the same as GE14 and earlier designs, to be 
represented by the test results summarized in Figure 1 and thereby to be suitable for BWR power 
maneuvering. 

[[ 

 

 

 

 

 

 

 

 

 

 

 

        ]] 

Figure 1 
Summary of Zr-Barrier Ramp Test Results with GNF2 Design Envelope and Failure 
Thresholds from Right-Censored Analysis of Test Data 
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[[ 

 

 

        ]]  
Figure 2 
Comparison of time associated with AOOs and similar core-wide transients with the 
time required for PCI/SCC failures 

TABLE 1 ATTACHMENT 2 
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Table 2 Commitments to Changes in GESTAR II and the GNF2 Compliance Report 

2. Based upon review of the Part 21 evaluation along with 
independent calculations, the staff finds the use of GSTR-M 
models and methods at [[                                                                  
                                                                                                                    
            ]] Once approved, GEH should utilize the PRIME 
model and methods to perform fuel rod thermal-mechanical 
design calculations and verify that the GNF2 design satisfies 
all fuel rod design criteria. 

GNF will re-license GNF2 with PRIME when 
it is approved.  This will be documented in a 
revision to the GNF2 Compliance Report, 
NEDC-33270P. 

3. The GNF2 design continues to use the [[                                      
                                      ]] design criteria.  While this approach is 
consistent with GESTAR-II, it does not address issues 
identified by the staff during the ESBWR review. Note that 
GEH plans to revise the fuel rod cladding strain design criteria 
for the ESBWR fuel design (GE14E). GEH needs to 
demonstrate, via empirical data, that GNF2’s fuel rod cladding 
is capable of achieving [[                                                                    
                ]] at EOL conditions or revisit the criterion. 

GESTAR II will be updated to reflect the 
agreed upon criteria. 

The GNF2 operating envelope will be 
evaluated with the revised strain criteria and 
included in the GNF2 Compliance Report 
revision upon completion of the PRIME 
review. 

4. The GNF2 fuel rod design needs to include limits for cladding 
corrosion. While this approach is consistent with GESTAR-II, 
corrosion limits are required to ensure that key assumptions 
related to fuel performance analyses remain applicable. 
Specifically, an upper limit on local cladding oxidation 
(corresponding to oxide spallation) and an upper limit on local 
cladding hydrogen content (corresponding to the strain limit) 
need to be provided. 

GESTAR II will be updated to reflect the 
requirement to define a corrosion and 
hydrogen limit for each new fuel assembly 
licensed through the GESTAR II process. 

Corrosion and Hydrogen limits for GNF2 will 
be included in the GNF2 Compliance Report 
revision. 

5. [[                                                                                                                
                                                                                                                    
                                                                                                                    
                                                                                                                    
                                                                                                                    
                                                                                                                    
                                                                                                                    
    ]] If GEH desires to maintain this approach, then validation 
of these models against measured data should be included in 
the ongoing PRIME review. 

The allowance for centerline melting will be 
removed from GESTAR II and will not be 
utilized for GNF2. 

6. Based upon independent calculations, the staff finds that the 
UO2 fuel rod design exceeds rod internal pressure limits 
(corresponding to NCLO) [[                                                                
                                    ]] 

As noted in the response to (2) above, GNF 
will re-license GNF2 with PRIME when it is 
approved.  It will be demonstrated with 
PRIME that cladding liftoff does not occur for 
GNF2 at EOL conditions. 

This analysis will be documented in a 
revision to the GNF2 Compliance Report, 
NEDC-33270P. 

 




