
ATTACHMENT 1 TO HOLTEC LETTER 5014774 
1014‐9 REV. 1 

SUMMARY OF PROPOSED CHANGES (SOPC) 

Page 1 of 8 

 

 

 
There are four proposed changes in this revision to Amendment #9; 

 
(1) Change Burnup/Cooling Time limits for Thimble Plug Devices (TPDs), 
(2) Change Metamic-HT testing requirements, 
(3) Change Metamic-HT MGVs, and 
(4) Update fuel definitions/classifications to include CILC fuel as undamaged fuel in MPC-68M. 

 
These are the same four changes requested in Revision 1 to Amendment 8, there is no new 
technical information included with this request.  
 
Proposed Change # 1 

 
1.   CoC Appendix B; Table 2.1-8 is modified by changing the Burnup/Cooling time limits for 
TPDs. 

 
Reason for Proposed Change # 1 

 
Currently, cooling times for TPDs exposed to typical burnups are very long, preventing many 
TPDs from being stored in MPCs. The proposed change substantially reduces the required 
cooling times, so that a larger population of TPDs can be stored, providing greater flexibility to 
the users. 

 
Justification for Proposed Change # 1 

 
Shielding Justification 

 
Shorter cooling times result in higher source terms and hence increased dose rates from the 
TPDs. However, even with the selected shorter cooling times, the dose rates from TPDs at the 
site boundary are still bounded by those from BPRAs, so site boundary calculations with BPRAs 
continue to bound both the presence of BPRAs and TPDs. Shielding analysis has been revised 
accordingly.  HI-STORM  FSAR  Section  5.4.6  (Attachment  4  to  Holtec  Letter  5014774)  is 
updated to discuss this in more detail. 

 
Structural Justification 

 
The irradiation history of TPDs is not considered in any of the structural analyses. The structural 
analyses are therefore not affected by this change. 

 
Thermal Justification 

 
The irradiation history of TPDs is not considered in any of the thermal analyses. The thermal 
analyses are therefore not affected by this change. However, the shortened cooling time increases 
the decay heat from the TPDs slightly. This needs to be considered when calculating the cell heat 
load for comparison with the applicable limit. 
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Criticality 
 
The presence or irradiation history of TPDs is not considered in any of the criticality analyses. 
The criticality analyses are therefore not affected by this change. 

 
Confinement 

 
The  irradiation  history  of  TPDs  is  not  considered  in  the  confinement  evaluation.  The 
confinement evaluation is therefore not affected by this change. 

 
 
 
Proposed Change # 2 

 
1.   Appendix B of CoC: Section  3.2.9: Neutron Absorber Tests: Removed reference to 

Section 9.III.2.2 of the HI-STORM 100 FSAR and added revised testing requirements for 
Metamic-HT. 

 

 
2.  The following changes to the Metamic-HT testing requirements were made to the HI- 

STORM FSAR Sections 9.III.1.1, 9.III.1.3, 9.III.2.1 and 9.III.2.2, Tables 9.III.1 – 9.III.3: 
 

a) Remove testing using 1 inch beam. 
 

b) Removing fabrication testing of Charpy, and Lateral Expansion. 

c)  Revised fabrication testing requirements 

1.   Revised weld test procedures 
 

2. Removed the thermal conductivity testing requirement 
d) Changed failed MGV re-testing criteria by requiring only the failed property to 

be re-tested (not all MGVs), added ability to conduct 100% testing of an MGV 
property within a lot if it fails re-testing. 

 
Reason for Proposed Change # 2 

 
The reason for this change is two-fold.  First, the changes to the Metamic-HT testing 
requirements improve testing processes or ease undue burden. Some testing requirements were 
overly conservative and created a lengthy testing process, while others did not impact safety 
analysis. Second, for clarity, the reference in CoC Appendix B to the FSAR is replaced by an 
explicit list of testing requirements. 

 
Justification for Proposed Change # 2 

 
a)  The requirement for the use of a 1-inch beam is an undue burden.  Comparison 

testing for Metamic Classic has shown that the areal density results from a 1-inch beam 
and that from a roughly 0.5-inch beam are essentially identical. This is confirmed by 
SFST Interim Staff Guidance-23 which concludes that a beam between 
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1 cm and 2.54 cm is acceptable for qualification and acceptance testing of neutron 
absorbing materials. 

 

 
b)  Charpy and lateral expansion testing is removed from fabrication testing as these 

properties are not relied upon in safety analysis. 
 

 
c)  Removal of thermal conductivity testing, as justified in the FSAR, is due to the fact that 

this property has little variability in Metamic-HT when fabricated according to the 
manufacturing manual. The weld testing procedures were revised to provide clarification 
for the requirements. 

 

 
d) Changes in the re-testing language were made to bring it into line with general fabrication 

good practice. 
 

 
 
Structural Justification 

 
None of the proposed changes have any impact on the structural capability of the Metamic- HT 
basket since they are not used in any safety analysis. 

 
Thermal Justification 

 
None of the thermal properties of Metamic-HT have been reduced and therefore the thermal 
safety evaluation is not affected by the proposed changes. 

 
Shielding Justification 

 
The proposed changes have no impact on the shielding capabilities of the basket. 

Criticality Justification 

The proposed changes do not impact the neutronic properties on the Metamic-HT baskets nor do 
they affect the configuration of the baskets.   Therefore the proposed changes have no effect 
on the reactivity performance of the basket. 

 
Confinement 

 
The proposed changes have no impact on the confinement performance of the MPC. 

 
Proposed Change # 3 

 
1.  FSAR changes; Certain Minimum Guaranteed Values (MGVs) of the thermal-physical 

properties of Metamic-HT used for the MPC-68M basket are revised. Some of these 
revised values are used in the structural analyses of the baskets. 
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2.   FSAR changes; The fragmented text matter on Metamic-HT in the FSAR is reorganized 
and rewritten to clarify the role of each thermo-physical property and to enhance ease of 
user compliance with the FSAR.  A new Section 1.III.2.4 is created, which includes the 
information from Appendices 1.III.A and 1.III.B. Appendices 1.III.A and 1.III.B are 
deleted. Related editorial changes are made in Section 2.III.0.1 and Table 4.III.1. 

 
 
 
Reason for Proposed Change # 3 

 
Proposed Change #3 has been included here as a change submitted for NRC review for 
completeness of the Metamic-HT characterization in combination with Proposed Change #2. 

 
Justification for Proposed Change # 3 

 
Structural Justification 

 
Structural evaluations that use values proposed to be changed (non-mechanistic tip-over) have 
been re-performed with the new values. The results of the re-evaluations are presented in 
Supplement 3.III of the revised FSAR and show that sufficient margins are retained when using 
the revised values and that all acceptance criteria for the baskets are met. Structural analysis has 
been revised to incorporate these changes. 

 
Thermal Justification 

 
Since none of the thermal properties of Metamic-HT are changed the thermal safety evaluation is 
not affected by the proposed changes. 

 
Confinement Justification 

The proposed changes have no nexus to the confinement performance of the MPC. 

Criticality Justification 
 
The proposed changes do not impact the neutronic properties of the Metamic-HT baskets nor do 
they affect the configuration of the baskets (appropriate spacing between fuel assemblies is 
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maintained under all design basis conditions).  Therefore the proposed changes have no effect on 
the reactivity performance of the basket. 

 
Shielding Justification 

 
As the density of the basket material remains unchanged, there is no effect on the shielding 
performance of the system. 

 
Operations Justification 

 
A review of the fuel loading and unloading operations indicates that the proposed change has no 
effect on the short term operations described in the FSAR. 

 
Manufacturing Justification 

 
The manufacturing procedures and inspections set down in the FSAR remain unaffected by the 
proposed change. 

 
Materials Justification 

 
Because the chemical constituents and manufacturing processes used in the production of 
Metamic-HT are unaffected by the proposed changes, the conclusions reached in Chapter 1 of 
the FSAR with respect to the suitability of all cask materials in the HI-STORM system, including 
Metamic-HT, remain valid. 

 
Radiation Protection Justification 

 
The proposed changes apply to the internals of the MPC, and therefore, they have no effect on 
the radiation protection features of the system. 

 
Accident Evaluation Justification 

 
The universe of potential accidents during short term operations and during long term storage 
considered in the FSAR have been revisited to determine whether the proposed change could 
conceivably precipitate a new type of accident, or aggravate an existing postulated accident.  As 
the proposed changes have been shown to meet all applicable acceptance criteria prescribed in 
the FSAR, the conclusion on both of the above counts is an unequivocal "no". 

 
 
 
Proposed Change #4 

 

Add definition of UNDAMAGED FUEL ASSEMBLY, GROSSLY BREACHED SPENT FUEL 
ROD and REPAIRED/RECONSTITUTED FUEL ASSEMBLY. This is to extend undamaged 
fuel in the MPC-68M to include low enriched and channeled BWR with potential cladding 
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defects larger than pinhole leaks or hairline cracks but without gross breaches, and to clarify that 
repaired or reconstituted assemblies are also covered by the undamaged fuel definition. All 
related changes are provided in the marked copy of the CoC/TS and noted here: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Appendix A, Section 1.1 Definitions; a definition of GROSSLY BREACHED SPENT 
FUEL ROD is added to the table. 

 

2. Appendix A, Section 1.1 Definitions; a definition of REPAIRED/RECONSTITUTED 
FUEL ASSEMBLY is added to the table. 

 

3. Appendix  A,  Section  1.1  Definitions;  the  definition  of  UNDAMAGED  FUEL 
ASSEMBLY is added to the table. 

 

4. Appendix B, Section 2.1.1.a, “UNDAMAGED FUEL ASSEMBLIES” is added to the 
paragraph. 

 

5. Appendix B, Section 2.1.3, “or UNDAMAGED FUEL ASSEMBLIES” is added to 
the paragraph. 

 

6. Appendix B, Table 2.1-1, Section VI; “INTACT FUEL ASSEMBLIES” is changed to 
“UNDAMAGED FUEL ASSEMBLIES” in all places. 

 

7. Appendix B, Table 2.1-3; Note 16 is modified. “INTACT FUEL ASSEMBLIES” is 
changed to “UNDAMAGED FUEL ASSEMBLIES” in all places. 

 

8. Appendix B, Table 2.1-3; Note 19 is added. 
 

9. Appendix B, Table 2.4-1; “or Undamaged” is added to the column label for “Intact 
Fuel Assemblies”. 

 

10.  Appendix B, Section 2.4.2; “or Undamaged” is added to the parenthetical statement 
“(Intact Fuel only)”. 

 

11.  Appendix B, Section 3.2.7; “or undamaged” is added to the paragraph

This change was submitted with the Amendment Request 8 Revision 1 to the HI-STORM 100 
System.   
 

Reason for Proposed Change #4 
 
Adding the definition of undamaged fuel assemblies, grossly breached spent fuel rod, and 
repaired/reconstituted fuel assembly provides further clarity to the user and consistency with the 
guidance on classifying fuel given in ISG-1 Revision 2. In addition, these definitions will serve 
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some BWR users who have older, low enriched, channeled BWR fuel with potential cladding 
defects that they wish to load in the MPC-68M.  With this proposed change they can load the 
fuel without damaged fuel containers and without restriction on amount or location in the MPC- 
68M. 

 

Justification for Proposed Change #4 
 
ISG-1 Revision 2 provides functional/performance based guidance for classifying fuel as either 
undamaged or damaged.  In accordance with the ISG, undamaged fuel may contain some 
cladding defects, as long as the fuel is protected from high temperatures and oxidation, and does 
not contain gross cladding breaches. The HI-STORM 100 System requires backfilling with 
helium and is shown to keep the peak cladding temperature of the fuel below the limits in ISG- 
11 Revision 3; therefore fuel is protected during storage against conditions that would lead to 
gross ruptures.  As long as the fuel does not already contain a gross breach, there is no means to 
release fragments during storage.  In addition, fuel that contains an assembly defect may be 
considered undamaged per ISG-1 Revision 2 if it can still meet fuel-specific and system related 
functions; therefore repaired and/or reconstituted assemblies, as proposed in the definition as part 
of this change, are considered undamaged. 

 
For channeled BWR fuel, inspections to classify the fuel cladding as undamaged in accordance 
with the currently approved definition may be prohibitive from a cost, ALARA, or safety 
perspective.  A particular subset of fuel, as described and analyzed in proposed FSAR Subsection 
6.III.4.4, is shown to remain subcritical even if there was significant cladding damage and 
rearrangement of the fuel rods inside the channel.  Therefore, if it can be determined that this 
fuel  does  not  have  gross  cladding  breaches,  can  be  handled  by  normal  means,  and  has 
enrichment less than or equal to 3.3 wt%, then it does not require a damaged fuel container nor is 
it limited to certain basket locations in the MPC-68M. 

 
Note that this change will not be incorporated in the 100U and no changes are proposed to 
Appendix A-100U or B-100U.  This change will only affect the MPC-68M. 

 
Marked copies of the following FSAR sections and supplements are included with this 
submission: 1.III, 2.III and 6.III. 

 
Structural 

 
Undamaged fuel, per the discussion above, has no credible risk of rupture, as it is protected 
during storage against conditions that would lead to gross rupture. 
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Thermal 

 
There is no thermal impact of this change. 

Criticality 

Criticality evaluation was performed. The effect was found to be within the design basis for the 
system. 

 
Shielding 

 
The effect of this change on shielding is negligible. 


