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INFORMATION NEEDED TO REVIEW HI-STORM 100, AMENDMENT 2 

Technical Specifications 

1. Provide the methodology used to determine allowable surface dose rate limits in 
conjunction with Technical Specification 5.7, Radiation Protection Program.  

Page 31 of NUREG-1745, Standard Format and Content for Technical 
Specifications for 10 CFR Part 72 Cask Certificates of Compliance, states that the 
process for establishing a limit may be removed to an administrative program if a 
method of evaluation acceptable to the NRC is presented in the Safety Analysis 
Report (SAR). Surface dose rate limits assure proper loading and consistency with 
the site-specific off-site dose analysis, which in turn ensure compliance with 
radiological requirements in 10CFR Part 20, and 10CFR Part 72.  

A user that determines allowable surface dose limits under proposed Technical 
Specification 5.7, in lieu of numeric dose limits specified in the Technical 
Specifications, should use "an NRC-approved methodology for determining 
allowable dose rates. The methodology should specify appropriate shielding 'design 
considerations, acceptable analytical meth6ds, baseline inputs and assumptions, and 
qualifications of personnel. A 'methodology is reluired in the SAR, with a 
discussion of an administrative program to measure and control dose limits in order 
to satisfythe requirements of 10 CFR 72.104, and 72.106.  

Response 

There is no requirement proposed in TS 5.7, Radiation Protection Program, for 
users to determine a maximum allowable cask surface dose rate limit because 
neither 10 CFR 20 nor 10 CFR 72 include a cask surface dose rate limit or a 
requirement to establish such a limit. This balance of this response addresses each 
issue in the question separately.  

10 CFR 20 

Compliance with 10 CFR 20 is demonstrated by dose monitoring under the 
licensee's individual ALARA-based dose control 'program and is unrelated to any 
dose rate limit in the generic cask Technical Specifications (TS). This is because 
licensees handle a wide variety of radioactive materials as a normal part of plant 
operations, many of which have contact dose rates significantly higher than those of 
a dry storage cask. Cask operations would be treated similarly. That is, appropriate 
dose minimization measures would be established in the Radiation Work Permit 
(RWP) and procedures governing the activities taking place, based on the actual 
radiation dose rates measured using the "time, distance, and shielding" approach.
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10 CFR 72.104 

The regulations require that users comply with 10 CFR 72.104 for controlled-area 
boundary doses due to ISFSI operation and other uranium fuel cycle operations that 
may contribute additional dose (such as plant operations). Calculations performed 
site-specifically to demonstrate compliance with 10 CFR 72.104 (as required by 10 
CFR 72.212(b)(2)(i)(C)) may use plant-specific fuel and non-fuel hardware 
characteristics, site boundary distances, and ISFSI arrays, or may use the bounding 
inputs found in the HI-STORM FSAR and CoC. However, it remains up to the user 
to confirm that the ultimate conclusion of the 72.104 analysis remains valid (i.e., 
compliance is demonstrated). For example, a particular cask may have measured 
surface dose rates above the calculated value, but other casks at the ISFI may have 
lower than calculated surface dose rates, resulting in overall compliance with the 
regulations. 

Confirmation of Proper Cask Loading 

Compliance with surface dose rate limits in the TS is not a reliable indicator of 
proper cask loading or consistency with the site-specific off-site dose analysis.  
More specifically, if a, measured cask surface dose rate exceeds the cask TS limit, 
certainly a mis-loading has occurred. However, measuring a surface dose rate less 
than the limit in no way assures that all contents loaded meet the CoC requirements.  
This is because the actual contents of a cask loaded at a given general licensee's 
facility will never match the bounding design basis contents used in the licensing 
basis shielding analyses. Individual fuel assemblies or non-fuel hardware not 
meeting the CoC could be loaded with the overall effect on dose rate being 
insignificant. Compliant cask loading is only assured through administrative 
controls requiring appropriate verification and documentation of all cask contents 
before loading.  

Shielding Methodology 

The methodology used to calculate single cask and whole ISFSI dose rates that 
would be used in a radiation protection program is described in Chapter 5 of the 
approved HI-STORM. 100 FSAR. We believe FSAR Chapter 5 includes sufficiently 
detailed descriptions of shielding methodology to ensure appropriate conservatisms 
in the modeling are used in the site specific calculations. The shielding 
methodology described in the FSAR is approved for use in evaluating proposed 
changes under 10 CFR 72.48 and changing the methodology itself is appropriately 
limited by the 10 CFR 72.48 regulation. Therefore, the shielding methodology as 
described in FSAR Chapter 5 and controlled through 10 CFR 72.48, should be 
acceptable for use in determining site-specific cask dose rate limits. FSAR Chapter
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5 will continue to retain the results of the generic shielding analyses for design basis 
fuel and non-fuel hardware.  

Proposed Changes 

Notwithstanding the above arguments, based on discuissions with the SFPO staff, 
the proposed CoC changes have been modified as follows: 

a. Similar to existing requirements in CoC Appendix B, Sections 5.5.a.2 and 
5.5.b.1 for user-performed structural calculations, proposed ne&w TS 5.7 has 
been revised to explicitly -require those who calculate transfer cask and 
overpack dose rates to use methodologies consistent with those in the HI
STORM 100 FSAR.  

b. In order to balance the removal of the dose rate LCOs from the HI-STORM 
TS, proposed new TS 5.7 has been revised to include more specific 
methodology and input requirements applicable to anyone who performs 
shielding analyses or evaluations of the HI-STORM 100 System, including 
the evaluations required to demonstrate compliance with 10 CFR 72.104 and 
evaluations of changes proposed under 10 CFR 72.48. Including these 
methodology and input requirements directly in the TS limits the flexibility of 
users to change inputs and methodology even more than the 10 CFR 72.48 
regulation already does.  

2. Provide additional information to clarify the statement in Technical Specification 
5.7, that a user may "establish a separate radiation protection program" from its 10 
CFR Part 50 radiation protection program. -Provide information' in the SAR 
concerning the programmatic structure and necessary elements of an alternate 
radiation protection program including establishment of contamination limits, for an 
ISFSI using the HI-STORM 100.  

Response 

After further consideration, we have determined that this proposed change is 
unnecessary and has been withdiawn fromr the amendment request. Proposed 
Technical Specification 5.7 has been revised accordingly.  

3. Provide the methodology used to determine if contents can satisfy the criteria listed 
in Technical Specification 2.3 of Appendix B, Deviations from Cask Content 
Requirements.  

A user that requests a deviation in allowable cask contents should use an 
appropriate/approved methodology for determining whether the proposed contents 
satisfy criteria number one and two of the proposed technical 'specification. The
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methodology should establish acceptance criteria that define "an equivalent level of 
safety" for new or different contents. The methodology should also discuss 
limitations on important content parameters when proposing a change in cask 
contents (e.g., what changes trigger the need for an amendment request). The 
methodology should also specify appropriate design considerations and baseline 
inputs and assumptions that are required to determine whether proposed new 
contents provide "an equivalent level of safety" and satisfy applicable NRC 
requirements.  

At a minimum, an approved NRC methodology is one which contains: in depth 
descriptions of acceptable analytical and computer code methods, assumptions, and 
validations at all burnup levels; calculational packages and complete models; 
qualifications demonstrating ability to utilize the NRC approved methodology; 
examples of the types of changes which could be made; and any limitations on 
methodology applicability.  

Response 

The basis for this request is consistent with the intent• of the provision in Section 
2.2 of NUREG-1745, "Standard Format and Content forTechnical Specifications 
for 10 CFR Part 72 Cask Certificates of Compliance", yet is more conservative as 
proposed HI-STORM 100 in LAR 1014-2. Proposed HI-STORM TS 2.3, 
"Deviations from Cask Content Requirements" is more restrictive than the 
analogous provision NUREG-1745 because the list of approved contents remains 
the same as that currently in the CoC rather than being relocated to the FSAR.  

The TS 2.3 provision is,.requested to avoid unnecessarily impacting a general 
licensee's fuel loading schedule to accommodate a CoC amendment for a non
safety significant deviation from the cask contents listed in the CoC. This provision 
will also eliminate the need for licensees to request exemptions from the regulations 
for reasons of schedule, to implement such a change. In many respects, this 
proposed CoC provision is the same as the existing CoC provision for gaining NRC 
approval of alternatives to the ASME Code.  

In order to clarify this request, we provide the following information: 

a. All requests for approval of cask contents deviations will be submitted to the 
NRC by Holtec International in accordance with proposed TS 2.3. General 
licensees will not be permitted to independently request approval of such 
deviations.  

b. All requests will include a basis and justification for approval that addresses the 
effect of the change on the various technical bases described in the FSAR.  
These evaluations will be performed using the previously approved technical
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methodologies, as described in the FSAR and implemented in supporting 
calculations.  

c. The justification for each request will show that the requirements proposed in 
TS 2.3.1 and 2.3.2 are met.  

d. Each request will be applicable-to one or more general licensees, specifically 
identified in the request, with the schedular need clearly articulated.  

e. All approved deviations will be included in the next scheduled CoC amendment 
request as permanent changes.  

Proposed TS 2.3 has been modified in LAR 1014-2, Revision 1, to clarify and add 
requirements consistent with the above list. The Summary of Proposed Changes in 
the LAR package has also been revised to clarify the justification for this requested 
TS change.  

4. Provide a clarification of whether or not the HI-STORM 100 design is compliant 
with the recently revised staff guidance regarding cladding temperature limits, 
burnup levels, etc., contained in ISG- 11, Rev. 2, Cladding Considerations for the 
Transportation and Store of Spent Fuel, dated July 30, 2002.  

If the design is not in compliance with this latest staff guidance, it will be necessary 
to change all references of "Zircalloy (or other alloy of zirconium)" throughout the 
Technical Specifications and the SAR, to clearly specify which alloy is being 
requested; i.e., zirc-2, zirc-4, ZIRLO; M5, OPTIN, etc. For those alloys other than 
zirc-2 and zirc-4, it will be necessary to provide all data regarding the mechanical, 
creep, and hydride properties of the specific cladding type for the design 
temperature/stress regimes.  

Response 

Holtec has reviewed the revised guidance in ISG-1 1, Revision 2 as it applies to both 
the existing approved licensing ,basis for the HI-STORM 100 System and the 
changes proposed in LAR 1014-2. We have modified the proposed changes in 
LAR 1014-2 and associated FSAR material to comport with the guidance in ISG
11, Rev. 2. The new, single spent fuel cladding temperature limit of 400'C has 
permitted us to eliminate the FSAR detail that currently describes how the 
permissible spent fuel cladding temperatures were computed for low burnup fuel.  
The changes in the guidance pertaining to peak clad temperature limits, cladding 
strain, and cladding oxide thickness have also allowed us to completely eliminate 
FSAR Appendix 4.A for high burnup fuel. The Summary of Proposed Changes 
has been modified to add this item as new Proposed Change Number 15a in LAR 
1014-2.
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Based on clarifying discussions with the NRC on ISG-1 1, the following positions 
are also incorporated into LAR 1014-2, Revision 1: 

a. New definitions for the terms "commercial spent fuel", "design heat load", 
"long-term storage", "short-term operating conditions", "thermal capacity", 
"threshold heat load", and "ZR" have been added to the FSAR glossary (Table 
1.0.1).  

b. The permissible fuel cladding temperature limit for stainless steel clad fuel for 
long term storage and short-term operating condition is set at 400'C, which we 
understand is conservative compared to the limit currently contemplated for 
stainless steel clad fuel. An alternative to this limit for moderate burnup fuel is 
described in item 'd' below.  

c. The permissible fuel cladding temperature limit for all off-normal and accident 
conditions remains at 5700C (10580F).  

d. HI-STORM Amendment 1 was previously licensed for MPCs with decay heat 
loads up to approximately 29 kW to be loaded. Vacuum drying is currently 
permitted as the method of MPC cavity drying up to this heat load for moderate 
burnup fuel (< 45,000 MWD/MTU), based on a permissible fuel cladding 
temperature limit of 570'C. In order to maintain this option of MPC drying and 
this temperature limit, a lower threshold heat load is established whereby, for 
higher heat loads, a "best-estimate" calculation of fuel cladding hoop stress is 
required to demonstrate that the hoop stress is less than 90 MPa if fuel cladding 
temperatures exceed .400°C but still remain less than 570'C. Please see 
proposed changes to TS LCO 3.1.1, Surveillance Requirement SR 3.1.1.1 for 
the details of MPC cavity drying.  

e. There is no longer a distinction made in the CoC among the various zirconium
based fuel cladding alloys. Consistent with ISG-1 1, revision 2, all zirconium
based fuel cladding materials approved for reactor operations by the NRC's 
Division of Nuclear Reactor Regulation are considered authorized for loading, 
subject to the other restrictions of the CoC.
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Chapter One, General Description 

Provide a drawing of the MPC-32F.  

Response 

The MPC-32F design (like its approved cousins, the MPC-24EF and MPC-68F, and 
MPC-68FF), differ from the base MPC-32 design only in the following ways (see 
Proposed Change No. 2 in the LAR submittal): 

a. The enclosure vessel shell is thickness is increased from V2 inch to 1 inch in the 
top 9 inches.  

b. The MPC lid diameter is reduced by one inch to accommodate the thicker upper 
shell.  

c. The MPC lid-to-shell weld size is increased from 3/4 -inch to 1 inch.  

None of these differences affect 10 CFR 72 certification. All of these differences exist 
solely to address a 10 CFR 71 structural load combination where the MPC acts as the 
second containment barrier per 10 CFR 71.63(b) for canisters containing fuel debris.  

*Because the MPC-32F will ultimately'be dual-purpose certified under 10 CFR 71, fuel 
debris must be stored at the ISFSI under 10 CFR 72 in an "F" model MPC to avoid re
packaging for transportation. Proposed changes to FSAR Section 2.1.3 and proposed 
new FSAR Figure 2.1.9 included in LAR 1014-2 explain and depict the differences 
between all "F" model MPCs and their standard design counterparts. Therefore, no 
drawing is necessary for the review.- After approval of Amendmenit 2 to the CoC, 
appropriate changes to the design and licensing drawings for the MPC enclosure vessel 
will be made to ieflect MPC-32F.  

Chapter Three, Structural 

1. Provide calculations similar to those found in Appendix 3.AS for the MPC-32F.  

2. Provide the updated calculation package which contains the supporting analytical 
approaches and calculations which were previously included in Appendices 3.B 
through 3.AS.  

Response 

These Holtec-proprietary structural calculations are being provided under separate cover.  
Separate calculation packages are provided for the MPC, HI-STORM overpack, and the 
HI-TRAC transfer cask.
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Chapter Four, Thermal 

1. Provide the following supporting documentation, calculations, etc.: 

a. ANSYS analysis models in .db or .inp format which were used to obtain the 
bounding PWR and BWR MPC regional effective thermal properties.  

b. Provide the new Figure 4.4.27.  

c. Provide the updated calculation package which contains the supporting 
analytical approaches and calculations for all the thermal analyses described 
in Chapter 4 and Chapter 11.  

Response 

The Holtec-proprietary ANSYS models in .db and .inp format are being provided 
under separate cover on a compact disk (CD). The CD also includes a "read me" 
file providing instructions on how to use the model files. Figure 4.4.27 is included 
in Revision I of LAR 1014-2. The thermal calculation package is being provided 
under separate cover.  

2. Revise Figures 4.4.16, 4.4.17, 4.4.19, 4.4.20, 4.4.26, 4.5.2, to clarify the units used 
to report analysis results.  

Response 

The figures have been revised and are included in Revision 1 of LAR 10 14-2.  

3. Either change the "List of Effective Pages for Proposed FSAR Revision 2" to 
reflect that Figures 4.4.16, 4.4.17, 4.4.19, 4.4.20, 4.4.26, are of "Revision 1," or 
submit the updated figures. Currently, the list shows the above figures as "Revision 
2." 

Response 

The List of Effective Pages is correct. The missing figures are now included in 
Revision 1 of LAR 10 14-2.
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Chapter Five, Shielding 

Provide a full description of the "vibration suppressor inserts," and clearly describe the 
differences and similarities- between these components with burnable poison rod 
assemblies.  

Response 

Vibration suppressor inserts, on the whole, are essentially identical to BPRAs. The top 
portion of the inserts is identical to a BPRA.' They are handled in the same manner as a 
BPRA. The vibration suppressor inserts contain long rodlets similar to BPRAs, with the 
main difference being that the rodlets in the vibration suppressor inserts do not contain 
poison materials (i.e., the rodlets may be made of Zircaloy). Therefore, as far as the 
analysis in the FSAR is concerned, the vibration suppressor inserts are considered to be 
BPRAs and must meet the burnup and cooling time limits for BPRAs in the CoC.  

Additional clarifying text has been added to the end of the first paragraph in the proposed 
changes to FSAR Section 5.2.4.1.  

Chapter Six, Criticality 

1. Provide the locations of the missing rods for the MPC-32 damaged fuel analysis 
as was done in Figures 6.4.2 to 8 for the MPC-24.  

Response 

FSAR Figures 6.4.2 through 6.4.8 show the missing fuel rod patterns used in the 
MPC-68 analysis, as described in the titles of these figures. Damaged fuel is not 
permitted to be loaded in the MPC-24, so no such analyses are performed. For the 
MPC-24E, missing fuel rod patterns were analyzed, and the results are included in 
FSAR Figure 6.4.14. However, since the bounding model for damaged fuel/fuel 
debris (bare fuel pellets) results 'in significantly higher reactivities than missing 
rods, the missing rod patterns were not included in the chapter for MPC-24E. For 
the MPC-32, only the bounding bare fuel rod model is used and no missing fuel 
rod patterns were analyzed, since the calculations for the MPC-24E show that the 
bare fuel model is bounding. The main difference between the MPC-24E and the 
MPC-32 Ithat could affect the results of -the analyses is the soluble boron 
concentration, which is much higher for the MPC-32 due primarily to the absence 
of flux traps in the basket design. To show that, even for the high soluble boron 
concentration, the optimum moderation occurs in the MPC-32, a •study has been 
performed for a-variation in water density inside the DFC and the results are 
shown in FSAR Table 6.4.13.
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Calculation packages are being provided separately that provide additional 
information about the damaged fuel analysis approach. For the MPC-24E in fresh 
water, this information is located in Report HI-951321, Attachment F, and for 
borated water in HI-2012771, Appendix D. For the MPC-32, the information is 
located in HI-2012771, Appendix C.  

2. Provide sample input files for the MCNP runs of the MPC-32F, which describe 
how the fuel debris was modeled. Provide a sketch of the model with a vertical 
slice showing the key dimensions and the important features like the active fuel, 
hardware, poison plates, MPC and cask structure, etc.  

Response 

Sample input files are being provided under separate cover. A vertical slice of the 
principle geometry used in the criticality calculations is provided in FSAR Figure 
6.3.7 for the HI-TRAC transfer cask and HI-STORM overpack, and in the HI
STAR FSAR (HI-2012610), Chapter 6, Figure 6.3.7 for the HI-STAR (the HI
STAR is used in most criticality analyses since the effect of the overpack on 
reactivity, in either case, is negligible). A horizontal slice of the MPC-32 (and 
MPC-32F) basket and HI-STORM overpack model is shown in Revision 1 of the 
HI-STORM FSAR, Figure 6.3.5. An individual cell of the MPC-32 (with intact 
fuel) is shown in FSAR Figure 6.3.2. The damaged fuel/fuel debris model in the 
MPC-32 is essentially the same as the model shown in FSAR Figure 6.4.9 for the 
MPC-68, with the DFC dimensions from new proposed FSAR Figure 2.1.2D 
used. The various bare fuel rod arrays are described in Report HI-2012771, 
Appendix C. An additional figure of an MPC-32 cell model with a DFC has been 
added as FSAR Figure 6.4.17.  

3. Provide information to quantify and apply the reactivity effect for off-center fuel 
in the basket cells, per page 6-3 of NUREG-1536, Dry Cask Storage Systems.  
Consider off-center configurations beyond the gratis example given in NUREG
1536 (see NUREG-1567, Spent Fuel Dry Storage Facilities, Section 8.4.3.1, for 
other examples).  

Response 

Calculations were performed to evaluate the off-center fuel in the MPC-24E and 
MPC-32 fuel baskets. New FSAR Subsection 6.4.12 has been added to discuss 
this condition. For the MPC-32, there is a slight increase in reactivity when all 
assemblies are assumed to move toward the center of the cask. Reactivity remains 
below the limit of klfr < 0.95. Calculations are documented in HI-2012771, 
Appendix I.
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4. Provide information for the cases in Figure 6.4.14 to enable independent 
calculations. Include the variations in pitch or the fuel arrays, location of missing 
rods for damaged fuel, configuration of collapsed fuel, and configuration of fuel 
debris. Show that this figure applies to the'5% fuel case with borated water.  

Response 

The information for the cases in!'Figure 6.4.14 is documented'in calculation 
package HI-951321, Rev. 13, which was submitted'to the NRC-with previous 
license amendment request 1014-1 (see Holtec letter to the NRC dated July 3, 
2001). Revision 16 of this calculation package is being provided under separate 
cover. Also, see the reply to question 1 for further 'discussions on the 
configurations analyzed. FSAR Figure 6.4.14; which was added to the chapter in 
FSAR Revision 1, shows results for the MPC-24E with'unborated water. The 
principal trend shown in this figure, specifically the distinct reactivity peak, are 
also found in the calculations for the MPC-24E with borated water and the MPC
32.  

Chapter Seven, Confinement Boundary 

I1. Provide information to justify the gravitational settling values used in the 
confinement analysis. The confinement analysis uses gravitational settling values 
to reduce the amount of fines, volatiles and crud available for release from the 
canister. Use of gravitational settling values in the confinement analysis is a 
deviation from NUREG-1536, and Interim Staff Guidance (ISG) 5, Co7ifinement 
Evaluation. Deviations from the NUREG-1536, and ISG-5 must be described and 
justified.  

Revise the SAR to provide the assumptions and calculations used to develop the 
gravitational settling values for the amended HI-STORM 100 design. The 
assumptions and calculations should be in sufficient detail such that the staff can 
independently confirm if the gravitational settling values used in the analysis are 
appropriate for the HI-STORM 100 design and its contents. In addition, the 
assumptions and calculations should be of sufficient detail such that the staff can 
re-create these gravitational settling values.  

Response 

Proposed changes to Chapter 7 of the FSAR have been modified to describe the 
methodology used to calculate the gravitational settling values credited in the 
confinement analysis. Sufficient detail has been provided such that the staff will 
be able 'to independently confirm the appropriateness of the gravitationil settling 
values. Table 7.2.2 (normal, off-normal conditions) and Table 7.3.9 (accident
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conditions) have been added to summarize the results of the calculation of 
gravitational settling values.  

2. Provide information to explain how the gravitational settling values were 
incorporated into the confinement analyses.  

The confinement analysis incorporates gravitational settling values which are not 
described in NUREG-1536 and ISG-5. Any deviations from NUREG-1536 and 
ISG-5, must be described and justified. Revise the SAR to describe how the 
gravitational settling values were incorporated with the methodology of ISG-5.  
The confinement evaluation should be in sufficient detail such that the staff can 
independently confirm that the deviation from ISG-5 is appropriate for the HI
STORM 100 design and its contents. In addition, the assumptions and 
calculations should be of sufficient detail such that the staff can re-create the HI
STORM 100 confinement analysis.  

Response 

Proposed changes to Chapter 7 of the FSAR have been modified to describe how 
the gravitational settling values were incorporated into the confinement analysis.  
Sufficient detail has been provided such that the staff will be able to 
independently confirm the appropriateness of the application of gravitational 
settling to the HI-STORM 100 design and contents. The confinement calculation 
is being provided under separate cover.  

Chapter Nine, Acceptance Tests and Maintenance Program 

Provide the qualification and acceptance tests for the neutron absorber (METAMICVM), 
including the statistical acceptance criteria. Provide engineering, testing evidence that 
the material functions according to the design requirements; i.e., Boron content, 
temperature resistance over time, etc. Submit manufacturing procedures to verify the 
quality of the material; i.e., how to avoid voids, assunng the Boron content, etc.  

Response 

EPRI Report 1003137 "Qualification of METAMIC® for Spent Fuel Storage 
Application" provides the information requested pertaining to qualification and 
acceptance testing of METAMIC® as a neutron absorber in dry fuel storage applications.  
Holtec-proprietary Report HI-2022871, "Use of METAMIC® in Fuel Pool Applications", 
includes a detailed discussion of the use of METAMIC® in wet storage applications, but 
also includes information germane to dry storage. Both of these reports conclude that 
METAMIC® is well-suited for use in spent fuel storage casks. Furthermore, 
METAMIC® has already been approved for use in dry storage under docket 72-1004 for
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the NUHOMS 61BT dry storage canister. We have confirmed that the NRC possesses a 
copy of the EPRI report, and the Holtec report is being provided under separate cover.  

The quality of the manufactured material will be verified in the same manner as the 
quality of BORAL® neutron absorber material has been verified in the past. The tests and 
inspections required of the manufacturer are discussed in FSAR Section 9.1.5.3. These 
tests and inspections are implemented via the manufacturer's procedures, which are 
subject to audit and inspection by Holtec, its clients, and the NRC. The test results are 
maintained in the quality documentation package for the MPC.  

Chapter Ten, Radiation Protection 

Provide occupational dose assessments that are based on the bounding bumup and 
cooling times for the new proposed contents. Note, page 10-3 of NUREG-1536, states 
that the following, "The applicant should use these data [SAR sections 5 and 8] to 
estimate the dose -received by occupational personnel during cask loading and 
transportation to the ISFSI." 

Response 

Chapter 10 has been revised as requested to reflect dose rates that bound the bumups and 
cooling times for the revised cask contents.
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TECHNCIAL ISSUES FOR FURTHER EVALUATION 

Technical Specifications 

1. Provide an appropriate provision in Technical Specification 3.1, LCO 3.3.1.e, if 
the applicant's intent is to request damaged fuel or fuel debris with enrichments 
less than or equal to 4.0 wt%, as contents for the MPC-24E or MPC-24EF.  

Response 

Loading of damaged fuel and fuel debris with enrichments less than or equal to 
4.0 wt% in the MPC-24E/EF was previously approved by the NRC in HI-STORM 
CoC Amendment 1 and is not proposed to be modified in this amendment request.  
No soluble boron is required for damaged fuel and fuel debris in the MPC-24E or 
MPC-24EF with enrichments less than or equal to 4.0 wt% (see Table 2.1-2 in 
Appendix B to the CoC, Row 4 and Note 7). Therefore, a provision in Technical 
Specification 3.1, LCO 3.3.1.e, is not necessary for this condition.  

2. For the Technical Specification, Appendix B, Table 2.1-1, Item VIII.C., "Neutron 
sources," either add this item to the section in the SAR entitled, "CoC Markup," 
or delete it from the section entitled, "Revised CoC." If the applicant's intent is to 
add Item VIII.C., "Neutron sources," then clearly describe what "neutron 
sources" are being requested for contents in the MPC-32F. Provide isotopic 
information, such as activity, decay time, etc. Perform a detailed shielding 
analysis in Chapter Five of the SAR.  

Response 

This is an editorial error. No additional neutron sources are being requested for 
authorization for loading in the HI-STORM 100 System. Therefore, "Neutron 
Sources" has been deleted from LAR Attachment 4 entitled "Revised CoC." 

Chapter Five, Shielding 

1 Provide information in Section 5.2, which specifies the expected error in source 
term estimates for actinides and fission products important in shielding (e.g., Cs
134 and Cm-244), and source term estimates for total decay heat, as a function of 
requested bumup between 45 and 75 GWd/MTU.  

Response 

Dunng the RAI process for the recently-approved HI-STORM Amendment 1, a 
similar RA! (number 5-2) was received and answered by Holtec That RAI 
response provides detailed information on this subject (see Holtec's RAI response
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to the NRC dated July 3, 2001). Under Amendment I the allowable maximum 
burnups for PWR and BWR that Were approved b37 the NRC are 68,200 
MWD/MTU for PWR and 59,900 MWD/MTU for BWR fuel. In LAR 1014-2, 
Holtec is requesting an extension of these burnups to 75,000 MWD/MTU and 
70,000 MWD/MTU for PWR and BWR fuel, respectively. Since the extension in 
burnups being requested is relatively small, it is reasonable to assume that the 
analytical methods, SAS2H and ORIGEN-S, which were approved for high 
burnup fuel in LAR 10 14-1, are still valid without additional studies.  

2. Clarify how the burnup and cooling time combination's in Table 5.2.1 were 
determined to bound the bumup and cooling time combinations in Appendix B of 
the proposed CoC.  

Response 

The burnup and cooling times in FSAR Table 5.2.1 were meant to only refer to 
the HI-STORM shielding analysis. The limits in the CoC are also a function of 
the storage configuration (i.e., uniform or regionalized fuel storage). This 
approach may have created some confusion in this amendment request because of 
the different burnup and cooling times being analyzed for the HI-TRAC and HI
STORM. Therefore, these two lines in the, table have been removed. The 
discussion in Section 5.1 provides the burnup and cooling time combinations that 
were analyzed for the various MPCs in the HI-STORM overpack -and the HI
TRAC transfer casks. Section 5.1 also provides the explanation as to how these 
burnup and cooling times were chosen. The burnups for the HI-STORM analysis 
reported in Section 5.1 were chosen at the 3 year cooling time -to be slightly 
higher than the values used for the HI-TRAC analysis. In both cases'(HI-STORM 
and HI-TRAC) the bumups used for the analysis bound the values in the CoC.  

3. Justify in Section 5.4, why a burnup and cooling time combination of 43.5 
GWd/MTU and 3 years is specified to produce the highest dose 'rates in the MPC
24 in the 100-ton HI-TRAC, whereas Table 5.2.1 specifies the bounding burnup 
as 47.5 GWd/MTU.  

Response 

As a result of the changes in the thermal analysis, the allowable burnups have 
changed. Therefore, the analysis in Section 5.4 has been revised with results 
presented at different burnup and cooling time combinations. As stated in Section 
5.1, the burnup andccooling time-combinations for the HI-TRAC anal'sis were 
chosen to bound the allowable burnup and co6lirig time combinations in the CoC.  
Please also see the response to Question 2.
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4. Justify in Section 5.4, why a burnup and cooling time combination of 70 
GWd/MTU and 10 years was used to calculate dose rates from the MPC-24 in the 
125 ton HI-TRAC, whereas Appendix B of the proposed CoC indicates fuel with 
a burmup and cooling time of 75 GWD/MTU and 6 years may be authorized 
contents.  

Response 

The analysis for the 125-ton HI-TRAC has been changed to reflect bumup and 
cooling time combinations for the minimum cooling time and maximum bumups.  
The new burnup and cooling tune combinations for the 125-ton HI-TRAC bound 
the values in the CoC.  

5. Justify in Section 5.4, why a bumup and cooling time combination of 45.5 
GWd/MTU and 4 years cooling was used to calculate dose rates from the MPC
32 in the 100-ton HI-TRAC, whereas Table 5.2.1 specifies the bounding bumup 
and cooling time as 33 GWd/MTU and 3 years.  

Response 

As a result of the revised thermal analysis, the bumup and cooling time 
combinations used in the shielding analysis have changed and a bumup and 
cooling time combination at 4 years is no longer analyzed. However, the 
previously reported values were correct and bounding. The previous analysis was 
performed by choosing multiple bumup and cooling time combinations for 
cooling times ranging from 3 to 20 years. It happened that the burnup and cooling 
time combination at 4 years produced slightly higher dose rate than the bumup 
and cooling time combination at 3 years and therefore the results for 4 years were 
reported in the FSAR. Please also see the response to question 2.  

Chapter Six, Criticality 

1. Indicate which version of the HI-TRAC was modeled in the evaluations cited on 
page 6.1-4 (the 100 ton model with 2.875" thick lead or the 125 ton model with 
4.5" thick lead). Provide sketches of this model.  

Response 

The 125-ton HI-TRAC design was modeled in the evaluations. Sketches of this 
model are shown in FSAR Figure 6.3.7 (axial configuration) and Figures 6.3.4 
through 6.3 6 (cross sections for the different baskets). Note that the differences 
in transfer cask designs has a statistically insignificant effect on reactivity 
calculations.
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2. Provide information to document the statement on page 6.2-1, which indicates 
that kff is maximum for maximum active fuel length.  

Response 

The information is provided in Report HI-951321, Attachment F, Page F-1-46.  
Additional information has also been provided in FSAR Chapter 6 on pages 6.2-2 
and 6.2-20.  

3. Clarify the fuel debris model for case 3 on page 6.4-8 (e.g., describe the number 
of pellets which change to powder. Indicate if clumps 'or chucks were 
considered).  

Response 

A mixture of fuel and water was used in this analysis, i.e., other materials such as 
fuel cladding were neglected. The fuel content was approximately 19 volume 
percent. Clumps or chunks were not considered.  

4. Provide' statistical uncertainties to ev'aluate the significance of differences in 
summary of results, for comparison of the detailed results in Appendix 6C.  

Response 

Statistical uncertainties for most calculations not listed in Appendix 6C are listed 
in the corresponding calculation packages. To assist the reviewer in locating 
information in the calculation packages, cross-reference tables are provided in 
Report HI-2012771, Appendix J 

5. Clarify how the data were obtained for Figure 6.4.10. Explain how it differs from 
the data in Table 6.4.1.  

Response 

As stated in FSAR Section 6.4.2.1.1, data in FSAR Figure 6.4.10 is for 100 
percent external water reflection, whereas data in Table 6.4.1 are for various 
different values of external water reflection.  

6. Explain how the mass of fuel per unit length was varied as cited on page 6.4-12.  
Indicate if the density or diameter was changed, or if fuel rods were added to the 
lattice.
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Response 

The mass of fuel per unit length was varied by changing the number of fuel rods 
in the DFC and the fuel rod diameter. The density remained unchanged (see 
corresponding assumption in FSAR Section 6.1). For details see report HI
951321, Attachment F, Pages F-l-105 through F-I- 112.  

7. Explain if the hypothetical fuel debris configuration referenced in the last 
paragraph in Section 6.4.4.2.6, is the same as that described in item no. 4 of 
Enclosure 1, or how it is different.  

Response 

The "hypothetical fuel debris configurations, i.e. various arrays of bare fuel rods" 
discussed in the last paragraph in FSAR Section 6.4.4.2.6 for the MPC-32/32F is 
principally the same as that used in the analyses for the MPC-24E/EF shown in 
FSAR Figure 6.4.14. The sole difference is a difference in the pitch for a given 
array size of bare fuel rods made necessary by the difference in the inner 
dimension between the MPC-24E/EF DFC and the MPC-32/32F DFC.  

8. Describe the studies referenced in the third sentence in the last paragraph on page 
6.4-9.  

Response

These studies are described in Report HI-951321, Attachment J.
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LAR 1014-2. REVISION 1 SUMMARY OF PROPOSED HI-STORM 100 SYSTEM 
CHANGES 

SECTION I --PROPOSED CHANGES TO CERTIFICATE OF COMPLIANCE 1014 

Proposed Change No. 1 

Certificate of Compliance, Section l.b and Appendix B, Section 3.2: 

Remove the specific reference to BORAL® neutron poison material to allow the 
use of an alternate, equivalent neutron poison material, METAMIC®, as defined 
in the FSAR 

Reason for Proposed Changes 

This change is proposed to allow flexibility in choosing the neutron absorber 
material used in the MPC basket. The neutron absorber material METAMIC® is 
proposed as an alternative to BORAL®. Because of the absence of interconnected 
porosities, the time required to dry a METAMIC®-equipped MPC is expected to 
be less compared to an MPC containing the rolled crrnmet- class of neutron 
absorbers such as BORAL®.  

Justification for Proposed Changes 

METAMIc® neutron poison material has been demonstrated to be equivalent to 
Boral in performing the design function of absorbing thermal neutrons.  
METAMIC® is also equivalent to BORAL. in its' thermal, structural, and 
shielding performance. The dimensions and tolerances for the fabrication and 
installation of the METAMIC® neutron absorber panels are .identical to the 
current BORAL® dimensions and tolerances.  

EPRI Report 1003137, "Qualification of METAMIC® for Spent-Fuel Storage 
Application'" provides the pertinent qualification tests data for this material.  
Holtec International proprietary Report HI-2022871, "Use of METAMIG® in 
Fuel Pool Applications", includes a detailed discussion of the use of METAMIC® 
in wetstorage applications, but also includes information germane to dry storage.  
Both of these reports support the conclusion that METAMIC® is well-suited for 
use in spent fuel storage casks. The EPRI report is already in NRC's possession 
and the :Holtec report is being submitted under separate cover. See proposed 
revisions'to FSAR Sections 1.2.1.3, 4.2, 5.3, 6.4.11, and 9.1 in Attachment 5 for 
additional discussion.  

Note: Appropriate conforming editorial changes to the MPC design drawings 
will be made after approval of the CoC amendment.



U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Document ID 5014469 
Attachment 2 
Page 2 of 23 

Proposed Change No. 2 

Certificate of Compliance, Section 1.b and 9; Appendix A, LCO 3 3.1; and 
Appendix B, Table 2.1-1: 

a. Modify CoC Section L.b, Appendix A, LCO 3.3.1, and Appendix B, Section 
V of Table 2.1-1; and add new Section VIII to Appendix B, Table 2.1-1 to 
authorize damaged fuel for loading into the MPC-32 and damaged fuel and 
fuel debris for loading into the MPC-32F.  

b. Revise LCO 3.3.1 to re-format the required minimum soluble boron 
requirements for MPC-32/32F to provide the appropriate values for soluble 
boron based on fuel assembly array/class, intact vs. damaged fuel, and initial 
enrichment.  

Reason for Proposed Changes 

a. Damaged fuel and fuel debris currently are not authorized for loading in 
the MPC-32. Users currently must load PWR damaged fuel and fuel 
debris in the MPC-24E and -24EF. This change would enable customers 
to load all MPC-32 canisters on their ISFSI if they choose to do so.  

b. The reformatting of the MPC-32/32F soluble boron requirements reduces 
the current, across-the-board soluble boron concentration of 2,600 ppmb 
for MPC-32 to account for differences in fuel types and enrichments. This 
change can help reduce the amount of radioactive waste produced at a 
plant if the boron concentration in the spent fuel pool must be temporarily 
increased for cask loading.  

Justification for Proposed Change 

a. The addition of damaged fuel and fuel debris as authorized contents in the 
MPC-32 and MPC-32F has been analyzed and found to be acceptable.  
The creation of MPC-32F entails only the thickening of the MPC shell at 
the top (with an associated reduction in the diameter of the MPC lid) and 
increasing the size of the lid-to-shell weld. This design difference is 
exclusively needed for qualification of the dual-purpose MPC for 10 CFR 
71 transport loads - see proposed changes to FSAR Section 2.1.3 and new 
FSAR Figure 2.1.9. The rest of the MPC-32 and MPC-32F shell and 
basket designs are identical. This is the same design detail previously 
approved for the MPC-68F, MPC-68FF, and MPC-24EF in earlier CoC 
amendments. Allowing users to load damaged fuel and fuel debris into 
32-assembly MPCs instead of 24-assembly MPCs reduces the risk of
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operating events and reduces the overall dose to personnel from ISFSI 
operations by reducing the total number of casks required to store a given 
amount of spent fuel. The MPC-32/32F damaged fuel container is shown 
in 'new FSAR Figure 2.1.2D' The technical evaluation is summarized 
below by discipline.  

Structural 

The generic MPC-32/32F damaged fuel container (DFC) design is 
different in two respects from the previously approved generic MPC-24E 
PWR DFC: 1) the wall thickness is reduced from 0.075 inch to 0.0239 
inch and 2) there is one additional spot weld per side in the MPC-32/32F 
DFC baseplate. A structural evaluation for the MPC-32/32F DFC is 
documented in the MPC structural calculation package (Report HI
2012787, Supplement 25) and all safety factors remain greater than 1.0.  

Thermal 

The storage of DFCs containing damaged fuel assemblies in'the peripheral 
fuel cells in MPC-32/32F is acceptable because, in a bounding evaluation, 
the effect of the presence of DFCs on peak fuel cladding temperature is 
negligible (i.e., much less than 10F).  

Shielding 

Generic damaged fuel has been analyzed in the MPC-24 and the MPC-68.  
The effect of storing damaged fuel and the post-accident consequences of 
collapsed dam-aged assembli&s has been analyzed for the MPC-24 and the 
MPC-68. The results presented in' the FSAR for the MPC-24 and the 
MPC-68 conclude that there is little effect on the external 'dose rates as a 
result of storing damaged fuel assemblies in these baskets.  

Since storage of damaged fuel in the MPC-32 is similar to the MPC-24 
and MPC-68 in that a limited iumber of assemblies are stored on the 
periphery of the basket, the effect on the ektemal dose rates from storing 
damaged fuel in the MPC-32 will be 'imilar to the effect'seen in the MPC
24 and the MPC-68. Based on the results for the MPC-24 and MPC-68, it 
is concluded that the effect on the external dose rates from storing 
damaged fuel in the MPC-32 will be small. Therefore, storage of damaged 
fuel in the MPC-32 is acceptable from a shielding perspective without 
performing explicit MCNP calculations. Section 5.4.2 of the FSAR has 
been modified to add the above discussion pertaining to MPC-32.
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Criticality 

Criticality evaluations were performed for the MPC-32/32F with intact 
fuel and damaged fuel/fuel debris using the same bounding fuel debris 
model developed in HI-STORM Amendment I for the MPC-68/68FF and 
the MPC-24E/EF. Additional calculations were performed to demonstrate 
that this model is conservative in the presence of soluble boron. Details of 
the damaged fuel model and calculations are discussed in general in FSAR 
Section 6.4.4.2, and calculations for the MPC-32/32F are specifically 
addressed in Section 6.4.4.2.6. These proposed FSAR changes may be 
found in Attachment 5.  

Note that some of the reactivities reported in Tables 6.1.5 and 6.1.6 have 
increased slightly, although the corresponding soluble boron requirement 
were not changed. This is the result of a more extensive and slightly more 
conservative set of evaluations regarding the water density and the fill 
status of the guide tubes (see Tables 6.4.10, 6.4.11 and 6.4.14). These 
evaluations were necessary for consistency between the assembly classes 
and soluble boron levels.  

Confinement 

There is no impact on the confinement analysis since damaged fuel and 
fuel debris are not treated differently than intact fuel. The confinement 
analysis described in FSAR Revision 1 is applicable to the MPC-32 with 
damaged fuel and the MPC-32F with damaged fuel and fuel debris.  

b. The re-formatting of the minimum boron concentration is consistent with 
the supporting criticality evaluations. FSAR Section 6.4, and specifically 
Section 6.4.2.1.2, (Attachment 5) coniain the details of the supporting 
evaluations. Users who previously may have had to increase the boron 
concentration in the spent fuel pool to load an MPC-32, may not need to 
do so if their normal spent fuel pool soluble boron concentration is 
sufficiently high. The eliminates the radioactive waste produced when 
boron concentration is temporarily increased for cask loading and 
subsequently decreased for normal pool operation.

I
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Proposed Change No. 3

Certificate of Compliance,' Sections'l.a and L .b:

Revise the wording in these two CoC sections as follows: 

a. In Section L.a and the first paragraph of Section L.b, delete the "100 or 
100S" designation in the references to the HI-STORM overpack 

b. In the second para'graph -of Section' l'.b, clarify that'the aluminum heat 
conduction elements' (AHCEs) are optional hardw'are for MPCs loaded 
under Revision 0 or Amendment 1 to the CoC and are prohibited for 
MPCs loaded under Amendment 2 or later amendments.  

Note: Conforming editorial changes to the affected MPC drawings will 
be made after approval of this amendment request.  

c. In the third paragraph of Section 1.b, delete all information 'pertaining to 
the authorized contents of each MPC model and add a statement defining 
the suffix to the MPC model'number.  

d. In the fourth paragraph of Section 1.b.' change the word "types" to "sizes" 
in two places in reference to the HI-TRAC transfer cask.  

e. In the fifth paragraph of Section 1.b: i) clarify the description of the 
differences between the HI-STORM 100S and HI-STORM 100 overpacks, 
ii) specify number of overpack air inlets and outlets as minimums, and iii) 
delete the terms "standard" and "short" from the discussion of HI-STORM 
100A.

Reason and Justification for Proposed Changes

a. These changes for the overpack description are proposed for'consistency 
with the discussion of the HI-TRAC transfer cask and MPCs in these 
portions of the CoC.

b. For those MPCs loaded under CoC Amendment 2 or later, the AHCEs are 
prohibited because they have not been included'in' the thermal evaluation 
model. In the thermal evaluation for those MPCs loaded under the 
original CoC ofrAmendment '1, the aluminum heat-conduction elements 
were conservatively modeled as-a flow restriction, but no credit was taken 
for heat transfer through them inr the bounding thermal afialygis presented 
in FSAR Revision 1; therefore, the AHCEs are optional' equipment for 
MPCs loaded under the original CoC or Amendment 1. There are a

, I- 1ý - 11 -
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number of MPCs that are, or will be loaded under the original CoC or 
Amendment 1 that contain AHCEs. Therefore, this proposed change is 
consistent with past and future MPCs and the supporting thermal analyses.  
Sections 1.2.1.1 and 4.4.1.1.b of the proposed FSAR (Attachment 5) have 
been modified appropriately to address this change.  

c. This information currently duplicates Section 6 of the CoC, which refers 
to Appendix B of the CoC for approved contents. Appendix B of the CoC 
contains deiailed specifications for the contents of each MPC model, 
including all of the information contained in the material proposed for 
deletion. This changes eliminates redundancy in the CoC.  

d. This wording change provides clarification in distinguishing between the 
125-ton and the 100-ton HI-TRAC transfer casks. The term "types" is too 
general and subject to misinterpretation. The term "sizes" is more correct 
for distinguishing between the 100-ton and 125-ton transfer casks.  

e. These wording changes provide i) clarification of the major differences 
between the 100S and 100 overpack designs, ii) flexibility regarding the 
number of air inlets and outlets for potential future modifications, and iii) 
clarification by removing redundant terms for the HI-STORM 100 and HI
STORM 100S overpack designs.  

Proposed Change No. 3a 

Certificate of Compliance, Section 11: 

Revise the wording in this CoC section as shown in the attached CoC markup to 
reflect Amendment 2 as the latest amendment.  

Reason and Justification for Proposed Change 

Administrative change.  

Proposed Change No. 4 

Certificate of Compliance, Appendix A, SR 3. 1. 1.1, SR 3.1.1.3 and Table 3-1: 

a. Revise Surveillance Requirement (SR) 3.1.1.1 and Table 3-1, and relocate 
information previously in Table 3-1 to new Table 3-2 as shown in the 
attached markup CoC to reflect necessary changes in requirements for 
MPC cavity druing.
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b. Revise SR 3.1.1.3 to move the leakage rate acceptance criterion from 
previous Appendix A, Table 3-1 to the SR itself.  

c. Revise the helium backfill 'requirements in new Table 3-2 (previously 
,located in Table 3-1) as showvn inthe attached mark-up of the CoC.  

Reason for Proposed Changes 

a. These proposed changes in MPC cavity drying requirements are necessary 
as a consequence of higher authorized heat loads' and the new peak fuel 
cladding temperature limit suggested by ISG-1 1, Revision 2'. There are 
now a variety of requirements and options based on the decay heat load of 
the MPC and the burnup of fuel being stored (i.e., moderate burnup versus 
high burnup fuel).  

b. This is a human factors ýimprovement. There is no charige to the 
acceptance criterion.  

c. -This proposed change is a result 'of lessons learned iri the field on 
implementing'the current helium backfill pressure requirement of 29.3 to 
33.3 psig. Due to the accuracy of instruments available for performing 
this activity in then field, more precision was reqtuired in establishing the 
appropriate range in the Technical Sjgecifications. 

Justification for Proposed Changes 

a. The proposed 'changes in MPC aavity'diying requirements create the 
necessary controls to ensure the peak fuel cladding temperature limit of 
400'C is not exceeded during short term loading operations. They also 
provide optional requirements (fuel cladding hoop stress calculations) for 
MPC containing all moderate bumup fuel (. 45,000,MWD/MTU) to all 
the fuel cladding temperattire :to approach the previous licefising basis 
limit 'of 5700C duringvaicuumn drying, for heat loads up to those already 
licensed iri Amendment 1 to th6 CoC. Any MPC containing'one or more 
high burnup 'fuel "assemblies must be 'dried using the friced helium 
dehydration method, in which case the 400'C temperature limit is ensured 
for all -authorized heat loads. 'See prop'os'ed changes to FSAR Section 4.5 
in Attachment 5 and Holtec calculation HI-2002407 'for -details of the 
thermal analyses.  

b. Human factors improvement.  

The modified MPC cavity drying requirements also reflect the fuel cladding ho op stress 
calculation option to retain the 570'C temperattdre limit for moderatie burnup fuel (L 45,000 MWD/MTU) 
This is expected to be consistent with the soon-to-be-published ISG-1 1, Revision 3.
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c. The TS requirements for helium backfill more accurately account for the 
potential range of instrument accuracies in the field, the different MPC 
cavity drying methods, and the supporting thermal analyses. The thermal 
analyses evaluate a lower bound helium backfill value that ensures a 
sufficient density of helium is in the MPC to promote adequate 
thermosiphon heat transfer. They also evaluate an upper bound value in 
determining the pressure consequences of certain accident events, such as 
extreme temperature and 100 percent fuel rod failure. See proposed 
changes to FSAR Section 4.4.1 in Attachment 5 for additional 
justification.  

Proposed Change No. 5 

Certificate of Compliance, Appendix A, LCO 3.1.3 and associated Bases in FSAR 
Appendix 12.A: 

Revise this LCO and associated Technical Specification Bases as shown in the 
attached markup of the CoC and FSAR Appendix 12.A to: 

a. Provide appropriate requirements for ensuring MPC cavity bulk helium 
temperature is less than 200 degrees F prior to re-flooding, instead of the 
existing "helium gas exit temperature." Revise associated bases in the 
FSAR accordingly.  

b. Change the Completion time of Required Action A.2 from 22 hours to 
"Immediately." 

Reason for Proposed Changes 

a. Using a forced helium recirculation system to cool the MPC cavity gas for 
low decay heat load casks may be unnecessary in the unlikely event that 
an MPC must be unloaded. This change provides appropriate flexibility 
for-users who may have to unload an MPC with low a decay heat load.  

b. This change is required as a result of the new, lower peak fuel cladding 
temperature limit of 4000 C during short-term operating conditions, 
including unloading operations.  

Justification for Proposed Change 

a. Depending upon the decay heat in the cask at the time of unloading, it may 
not be necessary to cool the contained helium with a recirculating helium
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cooldown system prior to re-flooding with water. The heliumiemperature- 
of very low decay heat load casks could be less than 200 degrees F at the 
time of re-flooding with no' action required.' Altemratively,' adequate 
cooling of the helium inside the MPC may be able to be accomplished by 
non-intrusive means, such as air or water applied to the outside surface of 
the MPC.  

The bulk temperature of the helium in the MPC and the fuel -cladding 
itself, is predicted using a computational fluid dyinamics' computer 
program (FLUENT, FSAR Chapter 4) to license the cask for normal, off
normal, and accident conditions of storage.' The'se'same' analytical 
techniques, accepted as the basis for loading operations and long-term fuel 
storage, can be ibsed to predict the&bulk helium temperatuare of an MPC 

"designated for unloading. The actual characteristics of the MPC contents 
(i:e., fuel'type, presence of non-fuel hardware, time in storage) can be used 
to conservatively predict the bulk helium temperature prior to re-flooding.  
The' results of that prediction "would -then be used -to 'determine the 
appropriate means (if any are necessary) and time frame' to cool the bulk 
heliumdown to 200OF prior to re-fl6oding in order to minimize thermal 
stress in the fuel cladding.  

b. The thermal analyses described in FSAR Section 4.5 indicate that there are 
restrictions on-the time an MPC may reside in a HI-TRAC transfer cask, 
based on the heat load 6f the MPC. Furthermore, unloading operations 
taking place in a -decontamination pit or fuel vault iequire additional 
restrictions. The specifics of what actions, if any, are'required are detailed 
in the proposed'modifications to the TS Bases in FSAR'Appendix 12.A 
(Atiachment 5).  

For loaded transfer casks located in an open area; such as adfuel floor, the 
timelimits in CoC Appendix B, Section 3.4.10 apply. For transfer basks in 
'a pit or vault, the thermal analysis shows that, for MPC heat loads up to 25 
kW, the steady state fuel cladding temperature 'does not exceed 400'C, so 
adequate 'cooling is provided afid-no'further action is required. Fdr heat 
loads above 25 kW with the transfer cask in a'pit'ori vault, users'must 
ensure the applicable fuel cladding temperature limit is not exceeded 
either by placing a limit on the length'of time the cask can reside' in the pit 
or vault, or by provided augmented cooling. The time limit or type of 
augmented cooling' is' necessarilý bite-specific and is-left to the-tuser to 

-'determine, using the thermal methodologies in the HI-STORM FSAR.

I
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Proposed Change No. 6 

Certificate of Compliance, Appendix A, LCOs 3.2.1, 3.2.2, and 3.2.3; Action B.1 
of LCO 3.1.2; and Section 5.0: 

Delete LCOs 3.2.1, 3.2.2, and 3.2.3 and associated bases in FSAR Appendix 12.A 
and replace them with new Technical Specification Program 5.7 for radiation 
protection, located in CoC Appendix A, Section 5.0. Modify the Required Action 
in LCO 3.1.2 to conform with this change.  

Reason for Proposed Change 

The current Required Actions for LCOs 3.2.1 and 3.2.3 do not lead to an end 
point that results in compliance with the LCO requirements. For example, if dose 
rates on the HI-TRAC transfer cask exceed one of the LCO 3.2.1 limits, Required 
Actions A.1 and A.2 of that LCO require the cask user to administratively verify 
correct fuel loading and to perform an evaluation to verify compliance with 10 
CFR 20 and 10 CFR 72, respectively. Once these actions are complete, 
operations are permitted to continue, yet the cask surface dose rates would remain 
out of compliance with the LCO limits. The same logic applies to LCO 3.2.3 for 
HI-STORM overpack dose rates.  

In addition, this change is proposed to be consistent with the guidance of 
NUREG-1745, "Standard Format and Content for Technical Specifications for 10 
CFR Part 72 Cask Certificates of Compliance" and with many plants' Part 50 
technical specifications. General licensees' radiation protection programs that 
implement the ALARA philosophy are considered sufficient to protect operations 
personnel and the public and to ensure compliance with regulatory dose limits.  

The program description also includes specific requirements on the methodology 
and key inputs used in any shielding analyses and evaluations performed under 
the program. These. additional requirements provide continued NRC control over 
certain aspects of any shielding analyses and evaluations performed to 
demonstrate compliance with off-site dose limits and in support of changes made 
under the provisions of 10 CFR 72.48.  

Justification for Proposed Change 

There are no numerical regulatory limits on contact dose rates from a spent fuel 
storage cask in 10 CFR 72 or 10 CFR 20. For normal and off-normal operations, 
however, general licensees must demonstrate compliance with 10 CFR 72.104 for 
dose at the controlled area boundary. Compliance with 10 CFR 72.104 is site
specific, based on the dose rate from reactor operations, contents of the casks, the 
number of casks at the ISFSI, local meteorology, and the distance to the site

I-
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boundary. The contact dose rate limits in current LCOs 3.2.1 and 3.2.3 serve no 
function for licensees in demonstrating compliance with 10 CFR 72.104.  

Compliance with surface dose rate limits'in the Technical Specifications (TS), or 
elsewhere, are not a reliable indicator of proper cask loading oi consistency with 
the 'site-specific off-site dose analysis. Specifically, ýif a measured cask surface 
dose rate exceeds the cask TS value, certainly a mis-loading has occurred.  
However, measuring a surface dose rate less than the limit in no way assures that 
all contents loaded meet the CoC requirements. This is because the actual 
contents of a cask loaded at a given general licensee's facility will never match 
the bounding 'design basis contents used in the licensing basis shielding analyses.  

* Individual fuel assemblies or non-fuel hardware'not meeting the CoC could be 
loaded with the-overall effect on dose rate being insignificant. The administrative 
controls used to select and 'document fuel assemblies 'and non-fuel hardware 
chosen for loading in a cask (equivalent to those used to store fuel in a plant's 
spent fuel pool) are the only reliable way to ensure the fuel loading requirements 
of the CoC are met.  

Contact dose rates from the casks are a factor in determining occupational 
exposures 'during. cask loading operations. Occupational ekposure -regulatory 
limits are set by 10 CFR 20 and exposures to personnel are generally controlled to 
even lower limits through the users' ALARA-based radiation protection 
programs. The dose rates to personnel from a loaded HI-STORM overpack or HI
TRAC transfer cask are necessarily site-specific, and cask specific;- based on the 
particular contents of the cask. Part 50 licensees are well-versed at handling 
radioactive containers, many of which emit much higher levels of radiation than a 
dry storage cask. Similarly, contamination control and handling of contaminated 
containers lies within the core expertise "of Part 50 licensees. -Therefore,' these 
requirements are more appropriately controlled through a-Technical Specification 
program.  

Proposed Change No. 7 

Certificate of Compliance, Appendix B, Section 1.0, Definitions: Table 2.1-1, 
Note I in Sections I, IV, V, VII, and VIII; and Note 3 of Table 2.1-8 

Revise the definition of NON-FUEL HARDWARE as shown in the attiched 
mark-up of the CoC to include vibration suppressor inserts. Revise the subject 
notes as shown to allow the storage of vibration suppressor inserts as integral non
fuel hardware that may be stored in the MPC with a fuel assembly.
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Reason for Proposed Change 

Vibration suppressor inserts have been identified by a number of Holtec's clients 
as non-fuel hardware that is integral to the fuel assemblies and must be qualified 
for storage. Vibration suppressor inserts were added by certain fuel vendors as a 
design feature to address a vibration-induced failure problem in operating 
reactors.  

Justification for Proposed Change 

The vibration suppressor inserts contain no fissile material and have been 
evaluated as activated hardware (BPRAs). See Section 5.2.4 of the proposed 
FSAR changes (Attachment 5) for additional information. Table 2.1-8 of CoC 
Appendix B has been modified to include the vibration suppressor inserts with the 
existing approved fuel insert bumups and cooling times.  

Proposed Change No. 8 

Certificate of Compliance, Appendix A, LCO 3.3.1; Appendix B, Table 2.1-1.  
Section IV; and Appendix B, Table 2.1-2: 

Increase the maximum authorized initial enrichment for PWR damaged fuel and 
fuel debris to 5.0 wt.% as shown in the attached mark-ups of the CoC 

Reason for Proposed Change 

PWR users have damaged fuel and fuel debris up to 5 wt.% initial enrichment that 
needs to be placed into dry storage.  

Justification for Proposed Change 

Damaged fuel and fuel debris up to 5.0 wt.% 235U has been evaluated and found 
to be acceptable for loading in the PWR MPCs. See Section 6.4.4.2.5 in the 
attached proposed FSAR changes for detailed justification.  

Proposed Change No. 9 

Deleted
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Proposed Change No. 10 

Certificate of Compliance, Appendix B,-new proposed Section 2.3: 

Provide a process for the certificate holder to request and receive NRC approval 
"of case-specific 'alternatives to the cask contents on behalf of a cask user, as 
shown in the attached markup of the CoC.  

Reason for Proposed 'Change 

To provide necessary flexibility for the NRC to review and approve, upon request 
by Holtec, small deviations from the cask'contents limits in the CoC that have 
been shown to have little or no safety significance. This change process will 
eliminate the need for licensees to request exemptiohs from the regulations or 
significantly delay their fuel loading schedules for small, non-safety significant 
changes to the CoC cask contents on a case-specific basis.  

Justification" for Proposed Change 

This proposed change is consistent with NUREG-1745, "Standard Format and 
Content for Technical Specifications for 10 CFR Part 72 Cask Certificates of 
Compliance." NUREG-1745 also suggests moving some'of the cask 'contents 
limits to the FSAR. However, Holtec has chosen to leave all cask contents 
parameters the same as currently found in the CoC (although some of the values 
for those parameters are proposed to be changed in this amendment request). This 
is conservative since a CoC amendment would still be necessary to permanently 
change any of the parameters (6 r the values) in' the 'CoC, including any case
specific chafiges approved by the NRC 'under this' process. The flexibility 
permitted by this proposed change is appropriate because there may be instances 
where cask users' fuel or other contents have slight devdiations from the limits in 
the CoC, where there is little or no safety concemr with granting the' deviation on a 
case'specific basis.  

This change process allows Holtec to' support our customers' fuel loading 
schedules without the users having to request exemptions from the regulations for 
small deviation from the approved contents section of the CoC. Holtec will then 
pursue a permanent change to the 'lparametei or value on a rn6rma'priority 
schedule, using the CoC amendment 'process. Overall, this change process 
eliminates unnecessary regulatory burden in an area of little or no safety 
significance, but retains the requirement for prior NRC approval of cask contents 
changes.
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Proposed Change No. 11 

Certificate of Compliance, Appendix A, LCO 3.1.2 - Required Actions B.2.1 and 
B.2.2, and SR 3.1.2.1: and Appendix B, Tables 2.1-1 and 2.1-4 through 2.1-7: 

Revise Table 2.1-1, delete Tables 2.1-4 through 2.1-7, and create new Section 2.4 
in Appendix B as shown in the attached markup of the CoC to provide new 
(higher) limits for fuel assembly decay heat and burnup as a function of cooling 
time and as a function of fuel array/class. Modify the Completion Times for 
Required Actions B 3.2.1 and B 3.2.2 to reflect the revised blocked duct accident 
analysis. Modify the acceptance criterion for temperature measurement in SR 
3.1.2.1 to be 158'F to conform to these changes. See also Proposed Change 15a.  

Reason for Proposed Changes 

Based on user input, the existing limits unnecessarily penalize certain fuel types 
due to only grouping by reactor type (PWR or BWR). The previous limits did not 
meet the entire spectrum of users' needs to store fuel with higher heat emission 
rates. Other changes are conforming changes made necessary by the higher heat 
loads.  

Justification for Proposed Change 

Thermal 

The previous burnup and decay heat limits were distinguished only by PWR or 
BWR fuel type for each MPC model. The revised limits are specified by fuel 
array/class and MPC model to provide an improved specificity for the various fuel 
types. The new limits appropriately reflect the ability of the HI-STORM 100 
System to reject more heat than previously authorized, while still retaining 
adequate margins to the various limits (see revised FSAR Section 4.4 in 
Attachment 5). Placing the higher burnup fuel in the central core of the basket, 
surrounded by lower burnup fuel reduces the overall dose to personnel and the 
public from ISFSI operations due to the self-shielding phenomenon of the fuel 
assemblies. See proposed revisions to FSAR Section 4.4.1.1.9 (Attachment 5) for 
additional justification. The permissible fuel cladding temperature limit used to 
determine the maximum cask heat loads are consistent with ISG-1 1, Revision 2.  
(see also Proposed Change Number 15a).  

Shielding 

The shielding analysis in Chapter 5 of the FSAR has been modified to reflect the 
changes in the allowable burnup and cooling times by changing all dose rate 
calculations using the design basis fuel assemblies, B&Wl5xl5 and GE7x7. The



U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Document ID 5014469 
Attachment 2 
Page 15 of 23 

source terms' have also been changed appropriately. The choice of design basis 
fuel'assembly for the shielding analysis remains the same. Section 5.2 has been 
modified slightly to address the fadt that the' different array classes have different 
burnup and cooling times as a result of this change. The design basis assemblies 
remain valid because the analysis in Chapter 5 uses the maximum burnup from all 
array classes for'a given cooling time.'This is described in Sectiofi 5.1 -of the 
proposed Revision 2 FSAR (Attachment 5).  

In conjunction with calculating the allowable burnups for the different array 
classes, Tables 5.2.25 and 5.2.26 have been slightly modified. In Table 5.2.25, the 
pellet diameter and resulting uranium loadings of three of the assemblies have 
-been increased to be-consistent with the maximum permissible value in the CoC.  
In Table 5.2.26, the 9x9 assembly has been modified to reflect the 9x9 array class 
which now has the highest decay heat load for the specified bumup and cooling 
time in that table.  

In the calculation of the allowable bumups for the different array/classes an 
additional change was made in the shielding analysis. Rather than use the' same 
power level of 40 MW/MTU for all array/classes, the power per assembly was 
calculated for each reactor type and'increased by 10 or 20% to account for 
potential power uprates for the PWR and BWR plants, respectively. Tables 5.2.25 
and 5.2.26 reflect this change as does Section 5.2.5 in Attachment 5. 

Accidents 

Placing the relatively hotter fuel assemblies in the center of the MPC basket by 
design obviates the need to analyze a fuel assembly mis-loading accident. This is 
because, as described in FSAR Section 4.4.1.1.9, the inadvertent loading of a 
hotter fuel assembly on the periphery is -actually more' advantageous" from a 
thermal perspective (i.e., the heat rejection -of the cask system would be better 
with hotter assemblies on the periphery of the fuel basket). From a shielding 
perspective, the mis-loading of an assembly xvould' result in a small, localized 
increase in the contact dose rate on the cask and would be imperceptible at the 
controlled area boundary.' 

The 100%.air duct blockage 'accident was ie'-analyzed for two threshold heat 
loads. Thiý re-analysis is -discussed in FSAR Section '11.2.13 (Attachment 5).  
The results of the analyses show that, for heat loads < 27.74 kW (the Amendment 
1 maximum heat load), no components reach their short term temperature limit.  
For a bounding heat load of 41.22 kW, no components reach their short term 
temperature limit for 33 hours. The Completion Times for Required Actions 
B3.2.1 and B3.2.2 have been revised to reflect these results. Note also that the 
basis for the revised Completion Times no longer includes the a-ssumption that the 
complete blockage of all inlet'ducts occurs immediately after completion of the
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last surveillance. This change is consistent with the bases for Completion Times 
in power reactor technical specifications, which are developed assuming that the 
degraded condition begins at the time the component or system is declared 
inoperable2 . It is not required to assume the component or system has been 
inoperable since the last successful completion of the Surveillance Requirement.  
See also the Bases for LCO 3.1.2 in FSAR Appendix 12.A (Attachment 5).  

Proposed Change No. 12 

Certificate of Compliance, Appendix B, Tables 2.1-2 and 2.1-3: 

Revise the maximum allowable uranium masses for certain fuel assemblies as 
shown in the attached markup to the CoC. These changes are made to maintain 
consistency with the revised shielding analyses in Chapter 5.  

Reason for Proposed Changes 

As Proposed Change 11 discusses, the allowable burnups are being calculated in 
this LAR for different array classes rather than a single PWR or BWR array/class.  
Explicit analysis has been performed to determine the allowable bumups for each 
array/class. The change to the allowable uranium mass loadings is being made to 
reflect the actual uranium mass loadings used in the calculation of the allowable 
burnups for each array/class.  

Justification for Proposed Change 

The allowable burnups as a function of cooling time are calculated using the 
allowable decay heat as an input. Source term calculations are performed to 
determine the bumup that produces the allowable decay heat for a specified 
cooling time. One of the key inputs in the source term calculations is the uranium 
mass loading. The maximum uranium mass loading has historically been 
specified in the CoC for the HI-STORM system and has always been a quantity 
derived from the shielding analysis. Therefore, this change is being made to 
maintain the uranium mass loading values consistent with the shielding analysis 
used to determine the allowable burnups. The maximum uranium mass loadings 
in the CoC are not based on the criticality analysis or the thermal analysis and 
changes to these mass values do not reflect changes in the criticality or thermal 
areas.  

2 This is not to say the actual point of inoperability is not an issue to be investigated through the root 
cause evaluation conducted in accordance with the corrective action program, if necessary.
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Proposed Change No. 13 

Certificate of Compliance, Appendix B, Table 2.1-8: 

Revise the maximum allowable burnup for non-fuel hardware inserts as shown in 
the attached markup to the CoC. These chahges are made t'5 maintain consistency 
with the revised shielding analyses in Chapter 5.  

Reason for Proposed Changes 

Feedback from our clients has indicated that the allowable burnups versus cooling 
time for some of the non-fuel hardware is unnecessarily restrictive. Therefore, the 
allowable bumups for' a given cooling time are proposed to be increased for non
fuei hardware inserts.  

Justification for Proposed Change 

The allowable burnups for the non-fuel hardware are derived from the shielding 
analysis' where a maximum activity of Cobilt-60 is specified for the non-fuel 
hardware and the bhrnups are chosen atfa given cooling time to assure that the 
calculated Cobalt-60 'activity remains less than the maximum value used in the 
shielding evaluation., In order to- increase the burnups for the 'non-fuel hardware 
inserts, the maximum permissible Cobalt-60 activity was increased as identified 
in Section'5.2.4 and Table 5.2.31 (Attachment 5). The dose rates 'reported in 
Chapter 5 of the FSAR were modified to account for this increase in source term.  

Proposed Change No.'14 

Certificate of Compliance, Appendix B, Section 3.3 and Table 3-1: 

a. Change "Exceptions" to "Alternatives" throughout the section.  

b. Revise Section 3.3 as ýhown in the attached mark-up of the CoC to clarify 
the ASME Code Edition of record for the HI-STORM 100 System. This 
"clarification is proposed to allow the latest "effective versions of ASME 
"Sections V and IX to govern the performance of non-destructive 
examination (NDE) and welding, respectively." 

c. Add the new and revised AS•4E 'Code 'lfern'atives as shown in the 
attached markup of the CoC.  

d:. '• Add "ofi'a case-specific ba'sis" to the recjuirements related to alternatives 
to the Code as shown in ihe attached markup of the CoC.
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e. In the second paragraph of the justification for the alternative to Code 
Article NB-611 1, change "process" to "results" and add "relevant" before 
"findings." 

Reason and Justification for Proposed Changes 

a. This is an editorial change to make the CoC agree with the regulatory 
guidance terminology contained in ISG-10.  

b. Code Sections V and IX are periodically revised by the ASME to more 
closely reflect the state of the art in NDE and welding. It is prudent to 
require the performance of these activities to be in accordance with the 
latest techniques endorsed by ASME. This change does not affect the 
design or analysis of the storage system in any manner and is consistent 
with the current practice of the fabricator of the components governed by 
the Code.  

c. These new and revised Code alternatives are needed to reflect the design 
drawings and are identical to those previously reviewed and approved by 
the NRC under separate cover for certain serial number cask components.  
See NRC letters to Holtec dated March 5th and March 7 th, 2002.  

d. Based on ISG-10, the intent of this flexibility is to authorize additional 
Code alternatives on a case-specific basis. This change provides the 
necessary clarification.  

e. This is an editorial change to make the CoC agree with the regulatory 
guidance terminology contained in ISG-4.  

Proposed Change No. 15 

Certificate of Compliance, Appendix B, Section 3.5: 

Revise the text in Appendix B, Section 3.5.1 as shown in the attached markup to 
the CoC. These changes are made to maintain consistency with similar wording in 
CoC Appendix A, Section 5.5.  

Reason and Justification Proposed Change 

This proposed change clarifies the text to state that the Cask Transfer Facility 
design criteria requirements do not apply to lifting devices integral to structures 
governed by the regulation of 10 CFR 50. Our users have stated that the use of
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the word "ouitside" as currently written in Section 3.5.1 could be misconstrued to 
mean anywhere "outdoors", which could include outdoor cranes integral to the 
Part 50 facility and governed by Part 50 regulatory requirements. -This is not the 
intent of this CoC requirement. The intent of the requirement is to distinguish 
between 10 CFR Part 50 and Part 72 jurisdiction. .  

Proposed Chhnge No. 15a 

Certificate of Compliance, Appendix A, LCOs 3.1.1, 3.1.2, 3.1.3, and Section 5.6; 
and Appendii B, Section '1.0, Sectiori 2.1.2,' Section'2.1.3, Tables 2.1-1 through 
2.1-3, Tables 2.4- 4 through 2.4-8, and nekv'Section 3.4.10: 

Revise the affected portions of the referenced CoC sections and tables to reflect 
incorporation of the review guidance contained in ISG-11.  

Reason and Justification Proposed Changes 

These changes reflect the necessary modifications to the CoC to adopt the revised 
review guidance contained in ISG- 1, Revision 2. The changes to the CoC are 
consistent with the guidance with regard to the authorization for storage of any 
fuel cladding material previously approved by NRR for use in a commercial 
reactor, the elimination of fuel -claddmig'oxidation thickness as a criterion for 
classifying fuel ai damaged, the elimination of the' confinement source term 
penalty factors for high burnip fuel, and the use'of a single temperature limit for 
long-term storage and short-term operating conditions (e.g.; vacuuim drying). The 
supporting justification for these changes is contained in proposed changes to 
FSAR Chapter 4, •ith conforming changes in FSAR Chapters 1; 2, 5, 8, 10 and 
12, and in the thermal-hydraulic c6lculation package, HI-2002407. Please also 
see the response to Question'4 in'Atiachment 1 to this submittal in the section 
entitled "Information Needed To Review HI-STORM 100, Amendment 2 ."
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SECTION II - PROPOSED CHANGES TO THE FSAR 

Proposed Change No. 16 

Changes to FSAR Chapter 2, Tables 2.2.1 and 2.2.3: 

a. Revise the off-normal MPC internal design pressure from 100 psig to 110 
psig as shown in FSAR Table 2.2.1 (Attachment 5).  

b. Revise the normal temperature limit for the overpack lid top plate as 
shown in FSAR Table 2.2.3 from 350'F to 450OF in the attached proposed 
FSAR markups (Attachment 5).  

Reason for Proposed Change 

a and b. Increasing these pressure and temperature limits is necessary to 
support the increased thermal loads being proposed elsewhere in 
this amendment request.  

Justification for Proposed Change 

a. The off-normal condition is defined as the upset or Level B condition in 
the ASME Code for which the allowable stresses are 10% greater than for 
normal service conditions. Therefore, the associated permissible pressure 
may be increased by 10%.  

b. The higher lid top plate temperature has been evaluated and found to be 
acceptable. The overpack lid lifting evaluations contained in FSAR 
Section 3.4.3.7 address the adequacy of the threaded holes used to lift the 
lid for placement on the loaded overpack. This evolution occurs with the 
lid at ambient temperature. Therefore, this evaluation is unaffected by this 
change.  

The change in the design lid material temperature does not affect the 
vertical drop or tipover analyses.  

The missile impact on the top lid was re-evaluated for the increased lid 
plate design temperature. The allowable stress is slightly reduced and the 
safety factor is reduced accordingly, but still shows a safety margin of 33 
percent. See proposed FSAR Section 3.4.8.1 (Attachment 5) for more 
detailed discussion of this event.

I
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Proposed Change No. 17 

Chanies to FSAR Chapter 3 and Chapter 7 

Delete Appendices 3.B thru 3.AS; and 7.A in their entirety-and re-locate this 
information to the-supporting calculation package. Create new'FSAR, Subsection 
3.4.4.3:1.8 to address some of these calculation results.

Reason and Justification for Proposed Change 

These detailed calculations are of a leVel of detail that is not appropriate for the 
FSAR. The supporting calculation packages have been updated as necessary to 
include the appropriate information deleted from the FSAR appendices.  

Proposed Change No. 18 

Changes to FSAR Chapter 7 

a. Revise the confinement methodology to account for gravitational settling 
of certain isotopes in the MPC cavity.  

b. Revise the confinement analysis to remove the source term penalty factors 
previously included in ISG-11,'Revision 1 for high burnup fuel.  

Reason for Proposed Changes 

a. The current confinement methodology is unnecessarily. conservative by 
not accounting for the gravitational settling of the fines, volatiles, and crud 
inside the MPC. This may cause some plants, with large ISFSIs or 
relatively close site boundaries to significantly overestimate effluent doses 
from the ISFSI. L 

b. This is a conforming change to make the confinement analysis agree'with 
the relevant review guidance in ISG-1 1, Revision 2. Otherwise, the 
analysis remains consistent with ISG-5, Revision 1. - .c 

Justification,for Proposed Changes .  

a. The Holtec MPCs are redundant welded stainless steel canisters designed 
and manufactured in accordance with the, most rigorous 'ASME Code 
(Section III, Subsection NB). Analyses show that leakage from the MPC 
confinement boundary is not credible. However, the licensing basis 
currently includes analyses of hypothetical (non-mechanistic) leakage
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during normal, off-normal, and accident conditions of storage. This new 
methodology incorporates the effects of the gravitational settling, as 
discussed in NRC Report SMSAB-00-03, "Best-Estimate Offsite Dose 
from Dry Storage Cask Leakage" while still maintaining other 
conservatism previously included in the confinement analysis. This 
methodology is described in the proposed changes to the FSAR contained 
in Attachment 5. This is also a deviation from ISG-5 in that ISG-5 does 
not currently recognize gravitational settling. This deviation has been 
listed in FSAR Table 1.0.3.  

b. This change is consistent with ISG- 11, Revision 2.  

See also Holtec Report HI-992258, "HI-STORM Confinement Analysis" 
submitted under separate cover 

Proposed Chan2e No. 19 

Change to FSAR Chapter 11 

In Section 11.1.4.3, remove discussion of the three-ducts blocked condition.  
Remove results currently presented in Table 11.1.2 

Reason and Justification for Proposed Change 

The three-ducts blocked condition was previously included in the FSAR for 
comparison purposes only. This comparison is now being removed. The design 
basis off-normal condition is two ducts blocked and the design basis accident 
condition (FSAR Section 11.2.13) is all ducts blocked.  

Proposed Chan2e No. 20 

Changes to FSAR Chapter 13 

Replace the detailed discussion of the Holtec QA program throughout Chapter 13 
with a short discussion of the program and a reference to the current NRC
approved QA program in Section 13.0 (see Attachment 5). Sections 13.1 through 
13.3 and 13.5 are deleted in their entirety. Section 13.4 and Appendices 13.A and 
13.B were removed in FSAR Revision 1 after Revision 13 of the Holtec QA 
Program Manual was approved by the NRC.
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Reason for Proposed Change 

To remove redundant information.  

Justification for Proposed Change 

The NRC has approved Revision 13 of Holtec's QA program under 10 CFR 71 
(Approval 71-0784, Rev. 3). Holtec also uses this QA program to control activities 
important to safety that are performed under 10 CFR 72 as permitted by 10 CFR 
72.140(d). Including the same, or similar QA program information in FSAR Chapter 13 
is unnecessarily redundant. This change is similar to that approved for other Part 72 
general certifications (e.g., Fuel Solutions, Docket 72-1026). In accordance with 10 CFR 
72.140(d) The Holtec QA program also meets the supplemental recordkeeping 
requirements of 10 CFR 72.174 for use under Part 72.
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Regulations, Part 72, "Licensing Requirements for Independent Storage of Spent Nuclear Fuel and High-Level Radioactive Waste" 
(10 CFR Part 72) This certificate is issued in accordance with 10 CFR 72.238, certifying that the storage design and contents 
described below meet the applicable safety standards set forth in 10 CFR Part 72. Subpart L, and on the basis of the Final Safety 
Analysis Report (FSAR) of the cask design. This certificate is conditional upon fulfilling the requirements of 10 CFR Part 72, as 
applicable, and the conditions specified below.  

Certificate No Effective Date Expiration Date Docket Number Amendment No. Amendment Date Package Identification No 

1014 05/31/00 06/01/20 72-1014 42 USA/72-1014 
Issued To: (NamelAddress) 

Holtec International 
Holtec Center 
555 Uncoln Drive West 
Marlton, NJ 08053 -1 

Safety Analysis Report Title 

Holtec International Inc., Final Safety• Aalysis Report for the HI-STORM 100 Cask Systeri.  
Docket No. 72-1014 1, 

CONDITIONS ,"-'
N e

This certificate is conditioned upon fulfilling the requirements of 10 CFR Part 72, as apphcable, the attached Appendix A 
(Technical Specifications) and Appendix B - (Approved Contentg and Design Featir6s), and the conditions specified 
below: r 

1 . CASK 
a. Model No: HI-STORM !00 Cask'Systemr -- 4{ t . •

The HI-STORM 100 Cask System (the cask) consists of the following components: (1).interchangeable multi
purpose cansters (MPCs). which contain the fuel; (2) a s•torage overpack (HI-STORM, 1- of 19OS), which 

contains the MPC during storaeb; and (3) a transfer cask (HI-TRAC), which contairns ýhe MPC 
during loading, unloading and ftrnsfer operations. The cask stores up to 32 pressurized water reactor (PWR); 
fuel assemblies or 68 boiling waterpreactor (BWR) fuel assemblies 

b. Description 

The HI-STORM 100 Cask System is certified as described in the Final Safety Analysis Report (FSAR) and in 
the U. S Nuclear Regulatory Commission's (NRC) Safety Evaluation Report (SER) accompanying the 
Certificate of Compliance. The cask comprises three discrete components the MPCs, the HI-TRAC transfer 
cask, and the HI-STORM 1- ef 10G96 storage overpack.  

The MPC is the confinement system for the stored fuel It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made entirely of 
stainless steel except for the neutron absorbers and eptienal aluminum heat conduction elements (AHCEs) 
AHCEs are optional for those MPCs loaded under the original CoC or Amendment 1. AHCEs are not permitted 
for those MPCs loaded under Amendment 2 or later amendments to this CoC. The canister shell, baseplate, 
lid, vent and drain port cover plates, and closure ring are the main confinement boundary components The 
honeycombed basket, which is equipped with Befel neutron absorbers, provides criticality control.

II'
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Description (continued) 

There are seyen eighttypes of MPCs: the MPC-24, MPC-24E, MPC-24EF, MPC-32, MPC-32F, MPC-68, MPC
68F, and MPC-68FF. The number suffix indicates the maximum number of fuel assemblies permitted to be 
loaded in the MPC. The MPC 24 and MPr 32 held up to 21 and 32 PWR fua•'mli.. ropoti''ly, thatbl ....

damnaged fuel assemblies. The NIPC 21EF= helds up to 24 PWR fuel acoomblioc, Up t8 four of w'hich Ffay be 
elessified as defiaged fidel accomnbliec or i the formn effuel deb~ia. The MPG 68 holds tip to 68 BWR fuel 
caocmnblies that fney be into or, Vonoo CI o ihlnw rcootdoadi, oot rao hnhi eireoks eF pinholec) The number of dafneged fuel essefmblies is lifiinted to oi-iio u...c th ey 9fr0 den, Uni~t 
1 or 1 lufrnbeldt Bay fucel esseffblies TFeh4 PC GBF holds uip to 68 Droodon Unit 1 or 1 laumbeldi Bay SWR fuoel 
assemblies that fnay beo inteet, defraegd, with Up to four i the formn of fuoel debria Ci11o., with nw I or cuspeoted 

dofoota~~~~~~~~~~~ .uhc upuo-uo---ecvrdfulrd, n oc fuel pellets) The NIPC 68FF helds up to 66 
BWR fuel assemblies, up te sixteen efwhieh may be oilacaifieb acfl dmgP- fuolar uo d bria. I ma erum 
cigh! fuel accomfblico may-bo in the form. offosleo l uo ob tord intoH GTRM in61011Syctorm must 
eemply with the lirnlits speoifiod in ko~p-cidix B to this GCoC. Allse-.eR eight MPC mn-6dels hav th~

I

1
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external dimensions.  

The HI-TRAC transfer cask provides shielding and structural protection of the MPC during loading, unloading, 
and movement of the MPC frown the spent fuel pool to the storage overpack. The transfer 'ca'sk is a multi-walled 
(carbon steel/lead/carbon s-teel) cylindricalvessel with a waterjacket attached tdothe'- -exterior.- Two tyveeasizes 
of HI-TRAC transfer casks are available, the 125 ton-HI-TRAC and the 100 ion Hr--RAC. The weight 
designation is the maximuim weight of'a loaded`transfer, cask during any oala&N, unloading or transfer operation.  
Both transfer cask eszes have tydamtrs e 125 ton HITRAC transfer cask has thicker 
lead and water shielding and larger outer dGmensions than the 100 tan f-ll-TRAC transfer cask.  

The HI-STORM 100 or400S storag~e overpack provides shielding and structural protecton of the MPC during 
storage. The HI-STORMi100S is a shtl ..... e.e.,ariation of ihe Hl-STORM!1.U00 overpack design that 
includes w a modifite the air outtel duc s into the lid, allowing the 
overpack body to be shortened. The overpack is aond cylindrical vessel Its side 
wall consists of plain (un-reiforced),concrete that is enclosed between inner and outer carb6n steel shells. The overpack has a minimum Offour air ihlets at thte 66ottom'anla minimutm of four air outlets at the top to allow air 
to circulate naturally through the cavity to cool the MPC Tnsrde., The inner shbll has channels attached to its 
interior surface to guide the MPG during insertion and remov'alprovide a flexible medium to absorb impact 
loads, and allow cooling air to ci}r6ufate through the overpkA'f loaded MPC is store'dwitihin the HI- STORM 
100 or 100S storage overpack in a vertical orientation The HI-STORM 100A is yv'ari'ant of the HI-STORM 100 
family and is outfitted with an extended baseplate and gussets to enable the overpack to be anchored to the 
concrete storage pad in high seismic applicatibns. -The HI-STORM.1 OA applies to both the s.e...ei-(d HI
STORM 100) and sher- HI-STORM 100S) overpack" that a're classified a~s the HI-STORM 100A and HI-STORM 100SA, respectively 

2. OPERATING PROCEDURES 

Written operating procedures shall be prepared for cask handling, loading, movement, surveillance, and 
maintenance. The user's site-specific written operating procedures shall be consistent with the technical basis 
described in Chapter 8 of the FSAR 

3. ACCEPTANCE TESTS AND MAINTENANCE PROGRAM 

Written cask acceptance tests and maintenance program shall be prepared consistent with the technical basis 
described in Chapter 9 of the FSAR.
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4. QUALITY ASSURANCE 

Activities in the areas of design, purchase, fabrication, assembly, inspection, testing, operation, maintenance,' 
repair, modification of structures, systems and components, and decommissioning that'are imp16rtant to safety 
shall be conducted in accordance with a Commission-approved quality assurance program which satisfies the 
applicable requirements of 10 CFR Part 72, Subpart G, and which is established, maintained, and executed with 
regard to the cask system.  

5. HEAVY LOADS REQUIREMENTS 

Each lift of an MPC, a HI-TRAC transfer cask, or a HI-STORM 100 or 100S overpack must be made in 
accordance to the existing heavy loads requirements and procedures of the licensed facility at which the 
lift is made. A plant-specific safety review (under 10_CFR 50.59 or 10 CFR 72.48, if applicable) is required 
to show operational compliance with existing plant specific Ieavy loads requirements. Lifting operations outside 
of structures governed by 10 CFR Part 50 must be inraccordance'With Sect16n 5.5 of Appendix A and/or 
Sections 3 4.6 and Section 3.5 of Appendix B to this certificate, as applicable".  

6. APPROVED CONTENTS ' 

Contents of the HI-STORM 100 Cask System must meet the fuel specifications given in Apopndix B to this 
certificate. "" " -. - " -f >" , 

7. DESIGN FEATURES T 1 1 

Features or characteris(1cs for the site cask, or ancillary equipment must be in accordance with Appendix B to 
this certificate 

. -

8. CHANGES TO THE CERTIFICATEOF COM"PýIANCE "•, 

The holder of this certificate who desires to make changes to fhe certficate, Wihý. ncl udes Appendix A 
(Technical Specifications)and Appendix B (Approved Conten~s adesignFeatures). shall submit an apliato for~vdCoi'rt si urssalsb ta 
application for amendmert oif the certificate, z, ., 

9. SPECIAL REQUIREMENTS FOR FIRST SYSTEMS INP5ACEi' .  

The heat transfer characteristics of the cask system will be recorded by temperature measurements for the first 
HI-STORM Cask Systems (for each thermallyunique MPC basket design - MPC-24/24E/24EF, MPC-32/32F, 
and MPC-68/68F/68FF) placed into service byqany uer with a heaat load eual to or'greater than 10 kW. An 

analysis shall be performed that demonstrates thempqrure measurements validatefthe analytic methods 
and predicted thermal behavior described in Chapter 4 of the FSAR. ' 

Validation tests shall be performed for each subsequent cask system that has a heat load that exceeds a 
previously validated heat load by more than 2 kW (e g, if the initial test was conducted at 10 kW, then no 
additional testing is needed until the heat load exceeds 12 kW). No additional testing is required for a system 
after it has been tested at a heat load equal to or greater than 16 kW.  

Letter reports summarizing the results of each validation test shall be submitted to the NRC in accordance with 
10 CFR 72.4. Cask users may satisfy these requirementi by referencing validation test reports submitted to the 
NRC by other cask users.

B

II I]
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10. PRE-OPERATIONAL TESTING AND TRAINING EXERCISE

A 
1 

12

E. William Brach, Director 
Spent Fuel Project Office 
Office of Nuclear Material Safety 
and Safeguards

ttachments 
Appendix A 
Appendix B

1.

A dry run training exercise of the loading, closure, handling, unloading, and transfer of the HI-STORM 100 Cask 
System shall be conducted by the licensee prior to the first use of the system to load spent fuel assemblies.  
The training exercise shall not be conducted with spent fuel in the MPC. The dry run may be performed in an 
alternate step sequence from the actual procedures, but all steps must be performed The dry run shall include, 
but is not limited to the following: 

a. Moving the MPC and the transfer cask into the spent fuel pool.  

b. Preparation of the HI-STORM 100 Cask System for fuel loading.  

c Selection and verification of specific fuel assemblies to ensure type conformance.  

d. Loading specific assemblies and placing as;6mblies into the MPC (using a dummy fuel assembly), 
including appropriate independ'ent verification. , .  

e. Remote installation ofithe MPC lid and removal of the MPC and transfer cask from the spent fuel pool 

f. MPC welding, NDE inspections, hydrostatic testing, draining, moisture removal (by vacuum drying or 
forced helium dehydration, as applicable), helium backfilling, and leakagge testing. (A mockup may be 
used for this dry-run exercise.) ,'. -

a Transfer cask upending/downendinig on the horizontal transfer trailer or other transfer device as 
applicable to the site's cask handlinj arrangement.  

h. Transfer of the6MPC from th6tranisfercask to the overpack., -,.  

i. Placement of the HI-STORM 100 Cask System at the ISFSI 

j. HI-STORM 100 Cask Systerudnloadingincluding cooling fuel assemblihs, flooding'MPC cavity, 
removing MPC lidwelds. (A mockup may for this dry-runexercise.) ".  

AUTHORIZATION 4~t~' ' 

The HI-STORM 100 Cask System, whi6h is authorized by this certficate, is hereby approved for general use by 
holders of 10 CFR Part 50 licenses for nuclear reactors at reactor sites under th1 general license issued 

pursuant to 10 CFR 72.210, subject to the c6onditioni specified by,10 CFR 72.212, and the attached Appendix A 
and Appendix B All HI-STORM 100 Cask Systems must be fabricated and used in accordance with CoC No 
1014, Amendment No 42; except that general licensees may use the H I-STORM 100 Cask Systems that were 
fabricated in accordance with the original CoC or Amendment 1.

FOR THE U S. NUCLEAR REGULATORY COMMISSION

1 t• 1 •2•
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Multi-Purpose Canister (MPC) 
3.1.1

3.1 SFSC INTEGRITY 

3.1.1 Multi-Purpose Canister (MPC)

LCO 3.1.1 

APPLICABILITY:

The MPC shall be dry and helium filled.  

During TRANSPORT OPERATIONS and STORAGE OPERATIONS.

ACTIONS 
-NOTE-----

Separate Condition entry is allowed for each MPC.

COMPLETION 
CONDITION REQUIRED ACTION TIME 

A. MPC cavity vacuum A.1 Perform an engineering 7 days 
drying pressure or evaluation to determine the 
demoisturizer exit gas quantity of moisture left in the 
temperature limit not met. MPC.  

AND 

A.2 Develop and initiate 
corrective actions necessary 30 days 
to return the MPC to an 
analyzed condition.  

B. MPC helium backfill limit B.1 Perform an engineering 72 hours 
not met. evaluation to determine the 

impact of helium differential.  

AND 

B.2 Develop and initiate 14 days 
corrective actions necessary 
to return the MPC to an 
analyzed condition.

Certificate of Compliance No. 1014 
Appendix A 3.1.1-1



Multi-Purpose Canister (MPC) 
3.1.1

ACTIONS 
(continued)

CONDITION REQUIRED ACTION COMPLETION 
TIME 

C. MPC helium leak rate C.1 Perform an engineering 24 hours 
limit not met. evaluation to determine the 

impact of increased helium 
leak rate on heat removal 
capability and offsite dose.  

AND 

C.2 Develop and initiate 7 days 
corrective actions necessary 
to return the MPC to an 
analyzed condition.  

D. Required Actions and D.1 Remove all fuel assemblies 30 days 
associated Completion from the SFSC.  
Times not met.

Certificate of Compliance No. 1014 
Appendix A 3.1 1-2



Multi-Purpose Canister (MPC) 
3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.1.1.1 For thes M, en Tantaining all modorate eurnup ., 

cavity vacuum drying pr...ure is-within the limit 
specified in Table 3 1 for the applicable MPG 
moidel.  

eR

or , 5e Mei1 5 O•I.. . .inIfn. Te.... 1 r ay

(AlJLI l~ J I t./I 1 '..4 LI•.1 I iii •, Y lIIII; blJ,.lllI Li I1• I i.bLl 1L.LJIIALII • uL--I. .. .. L_ L i .3 V J.o J L . _ ,l._ j Ali ,l "• ' . .. X . . ..

that the gas temfperature exiting the demolisturize~r 
is..-24.F for - 30 minutes.  

Verify that the MPC cavity has been dried in 
accordance with the applicable limits in Table 3-1.

FREQUENCY
4.

Once, prior to 
TRANSPORT 
OPERATIONS

SR 3.1.1.2 Verify MPC helium backfill density or pressure Once, prior to 
quantity is within the limit specified in Table 342 TRANSPORT 
for the applicable MPC model. OPERATIONS 

SR 3.1.1.3 Verify that the total helium leak rate through the Once, prior to 
MPC lid confinement weld and the drain and vent TRANSPORT 
port confinement welds is < 5.0 x 10-6 atm-cc/sec. OPERATIONS 
the li•mit specified in Tabl 3 1 for the applicable 
MPG n--del-.

Certificate of Compliance No. 1014 
Appendix A 3.1.1-3
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SFSC Heat Removal System 
3.1.2

3.1 SFSC INTEGRITY 

3 1.2 SFSC Heat Removal System

LCO 3.1.2 The SFSC Heat Removal System shall be operable

APPLICABILITY:

ACTIONS

Dunng STORAGE OPERATIONS.

NOTE 
Separate Condition entry is allowed for each SFSC.

CONDITION REQUIRED ACTION COMPLETION S- 1IME 

A. SFSC Heat Removal A.1 Restore SFSC Heat Removal 8 hours 
System inoperable. System to operable status.  

B. Required Action A.1 and B.1 P,•f•,,, SR ,.2.3.. Measure Immediately and 
associated Completion - SFSC dose rates in once per 12 hours 
Time not met accordance with the Radiation thereafter 

Protection Program.  

AND 

B.2.1 Restore SFSC Heat 4864 hours, if MPC 
Removal System to heat load is < 28.74 
operable status. kW 

OR 

25 hours, if MPC 
heat load is > 28.74 
kW 

OR 

B.2.2 Transfer the MPC into a 4864 hours, if MPC 
TRANSFER CASK. heat load is < 28.74 

kW 

OR 

25 hours, if MPC 

heat load is > 28.74 
kW

Certificate of Compliance No. 1014 
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SFSC Heat Removal System 
3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

Verify all OVERPACK inlet and outlet air ducts are

Verffyall OVERPACK inlet and outlet air ducts are 
free of blockage.  

OR 

For OVERPACKS with installed temperature 
monitoring equipment, venfy that the dfrference 
between the average OVERPACK air outlet 
temperature and ISFSI ambient temperature is 
<-t26158 OF.

Certificate of Compliance No. 1014 
Appendix A

FREQUENCY

24 hours 

24 hours
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Fuel Cool-Down 
3.1.3

3.1 SFSC INTEGRITY 

3.1.3 Fuel Cool-Down

LCO 3.1.3 The MPC cavity bulk helium exit temperature shall be < 2000 F

--NOTE --

The LCO is only applicable to wet UNLOADING OPERATIONS.  

APPLICABILITY: UNLOADING OPERATIONS prior to re-flooding.  

ACTIONS 
NOTE

Separate Condition entry is allowed for each MPC.  

COMPLETION 
CONDITION REQUIRED ACTION TIME 

A. MPC cavity bulk helium A.1 Establish MPC cavity bulk Prior to initiating 
gas-exi temperature not helium gas exi temperature MPC re-flooding 

within limit, within limit, operations 

AND 

A.2 Ensure adequate heat 22 hours 
transfer from the MPC to the Immediately 
environment 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.3.1 V-efifyEnsure via analysis or direct measurement Prior to MPC re
of MPC exit gas temperature that MPC cavity flooding 

bulk helium gas-exi temperature is within limit, operations.

Certificate of Compliance No 1014 
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DeletedTRNFRGSAvrgSufcBaea 
3.2.1 

3.2 GF;SC FADIT1O PROTETIN Deleted.

3.2.1 TRAN4SFER CASK(A Surfaco Dose Rates Deleted.

Deleted. Thge aleraef 
fiet-emeeed.

sufnnce des ref- z ef~ eec zujqr-r-P Li S1 she: ~n

i. 220 mrorn'H%4ie (ncutron gemmo) en the side-, 

11. 69 wenrOictur (neutrn g amrnfo) on the top 

100 9 Ton TFR44FER GAS! 

i. 1500 ffreoftur (neutfn Igefmma) er the side-, 

ii. 315 m9FRIAIOWF (neufron Igaommo) en the top 

APPLICAE3!1IT\. Dufing TRANSPReFT EOrERATIONS6.  

Separate Condition entf 3s ellowed for eseoh TRANFER CASK..

GGNBITIGN REQUIRED AGOGýGGqON:R) 

A.TANSE Crr- aSI( AA Admnin-tav~ earffeoeot24hd 

average surfsee doge fatc fuelleadin'g

A.2 PcrfenRm a %Tittcn evaluatiOn to eu 
ve*reafy lplianee *ith the 
ISFSI effeite rediation 
proteetion roguirenmonts of 10 
CFR Part 20 and 10 CFR Part

(oontinuod)

Certificate of Compliance No 1014 
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3.2.1

AGTIONS6
-(eentned)

GGGONRI REQUIRED AGilN GGOMPI1E:E) 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ ME 

B. Reguirod Action; BAd0 Reomovc all fueol assemblies Be8-lays 
ses0iated Comnpletion:R him frn. U.- TR.NSFER GASK( 

SURVEILLANCE REQUIREMENT-S 

GURVEIL64NCE FEYEG 

GR 3 2.1.1 Vonftf averaeg surffeeo doso Faets of the TP.4NSFER Oriee plier t 
CASK leaded with an hMPC eentaining fuel TRANjSPOR 
assemblies aer within limit OPERATIONS 

A minimgum of 12 dose rate measueromentsi shall be 
taeon on the side of the TRANSFER GASI( in throe 
sots of feur mleasurornonts. One moeasuromont sot 
shell be teken appimodrnetely at the oesk mnid height 
pleno. Thoe 6eeend end thid moeasuromont gets shell 
be taken approximatoly 60 inohosg obovo engd bele~ 
thoe mid height plane, rospeotivoly. Within esoh seý 
the moosguremont locations shell be epproxfimetely 90 
degroos apert around the oiroumforonoo of the eask.: 
De30 rates shall be Fflesurod between the radial nbs 
of the waeto jeeket. The average of ghe 12 dose fatc 
rneasurornsnts shell be eeomperod to the limit 
spocified in LCOG 3.2.1 eAi or b.i, es applieeble.  

A minimum of four (4) top lid dose Fates shall be= 
aosured at locations opproximfetely helf way 

bet~een the edge of the hole in the top lid and th-e 
outer edge of the top lid, 99 degroogsapart eround the 
eireumforonoo of the top lid. The avoeago of these 
four doso rates she!I be eamparod to the limit 
specified in LCO) 3.. eafio b.ii, as eppliosblc-

Certificate of Compliance No. 1014 
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Transfer Cask Average Surface Dose Rates 
3.2.1 

FIGURE 3 2 1 INTE,,ON._A.Y DELETED

Certificate of Compliance No 1014 
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Deleted T-RASFER CASK Surface Contamnination 
3.2.2 

3.2 SFSC RADIATION PRO)TECTFION Deleted.

3.2.2 TRANSFER GASKSurfoee ent~amnifatfic Deleted.

LCO 3.2.2 Deleted. Removable contan- w Firq~itn Am thin ~-;4-Pr Q, wio-oaQ Af thim

I ~*U1..JII..~ J S~IN emu acce sibl potim ofh hILJI shal J II LI . a Q1L.Qe 

noa-exceedi

4M~r A A~ knf 1- r .,,, - - -

b. 20 dpffilig ezml f:rom alph-a sourcGes.

ThsLCO is not applicablo to, the TRANSFER CASK if MPG t.ransfor opcraýticns occur 
insie h-FELBILDING.  

ArFLICABILIFY: Durinig T-RANSPORT- OPERATIONS.  

AOTIONSP4 
OGT-E 

Separate Condition entry is allowed for each TRANSFER CASK.  

~GeNDITIGN REQUIRED ACTION COMPLETION 
TIME 

A. T-RA.SFER CAS( or AA1 Rectcrc rcmcivable surfaee 7 days 
MPG remnovable surface contamfination to within limits.  
contamnination limnits not, 
Mett

Certificate of Compliance No. 1014 
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3.2.2

nir i~i Ir r 11 A tPI-r rO% I ir-Ir r-k -rC%
%J~ S II L~ *ý.I I S '.CJI 1V1.. V- I %j
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OVERPACK Average Surface Dose Rates 
3.2.3 

Figur 3.243-1 1P4TETP.'T1OA66Y DEL=ETED
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Boron Concentration 
3.3 1

3.3 SFSC CRMCAL!TY CONTROL

3.3.1 Boron Concentration

LCO 3.3.1

Certificate of Compliance No. 1014 
Appendix A 3.3 1-1

A~s required by CoC Appendix B, Table 2.1-2, the concentration of boron in 
the water in the MPC shall meet the following limits for the applicable MPC 
model[ 

a. MPC-24 with one or more fuel assemblies having an initial 
enrichment greater than the value in Table 2.1-2 for no soluble boron 
credit and < 5 0 wt% 23U. > 400 ppmb 

b. MPC-24E or MPC-24EF (all INTACT FUEL ASSEMBLIES) with one 
or more fuel assemblies having an initial enrichment greater than the 
value in Table 2.1-2 for no soluble boron credit and < 5.0 wt% MU: 
_>300 ppmb 

c. Deleted. MPG 32 With " l1 1 -" l•....e-s having an initi"l en,ýehm--nt 
~4-~- ~ _ :..0. ppmb 

d. Deleted. ,P, 32 with , one ,cr . fu., l as,,.,is having an i.. iti. l 
enriehrncnt'> 4.1 and <5.0Ht*4 : 2600 ppmb 

e. MPC-24E or MPC-24EF (one or more DAMAGED FUEL 
ASSEMBLIES or FUEL DEBRIS) wvith one or more fuel assemblies 
having an initial enrichment > 4.0 wt% 23U and < 5.0 wt% 2- U: 
_600 ppmb 

f. MPC-32/32F: Minimum soluble boron as required by the table below.

All INTACT FUEL ASSEMBLIES One or more DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS 

Fuel Assembly 'Initial Initial Initial Initial' 
ArraylClass Enrichment Enrichment Enrichment Enrichment 

<4.1 wt% 2
- U <_5.0wt% 21 U <_4.1wt% m U <_5.0wt% m U 

(ppmb) (ppmb) - (ppmb) (ppmb) 

14x14AIBICIDIE 1,300 1,900 1,500 2,300 

15x I5AIBICIG 1,800 2,400 1,900 2,700 

15x15DIEIFIH 1,900 2,600 2,100 2,900 

16x16A 1,300 1,900 1,500 2,300 

17xI7AIBIC 1,900 2,600 2,100 2,900



Boron Concentration 
3.3.1

APPUCABILITY: During PWR fuel LOADING OPERATIONS with fuel and water in the MPC 

AND 

During PWR fuel UNLOADING OPERATIONS with fuel and water in the 
MPC.

ACTIONS

Separate Condition entry is allowed for each MPC.

COMPLETION 
CONDITION REQUIRED ACTION COME 

TIME 

A. Boron concentration not A.1 Suspend LOADING Immediately 
within limit. OPERATIONS or UNLOADING 

OPERATIONS.  

AND 

A.2 Suspend positive reactivity Immediately 
additions.  

AND 

A.3 Initiate action to restore boron Immediately 
concentration to within limiL 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

NOTE Within 4 hours of 
entering the 

This surveillance is only required to be performed if the MPC is Applicability of this 
submerged in water or if water is to be added to, or recirculated through LCO.  
the MPC.  

AND 

Once per 48 
SR 3.3.1.1 Verify boron concentration is within the applicable limit hours thereafter.  

using two independent measurements.

Certificate of Compliance No 1014 
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MPC Cavity Drying Limits 
Table 3-1

Table 3-1 
MPC Cavity Drying Limits (Note 1)

Method of 
Fuel Burnup MPC Heat Load Moisture Removal Other Requirements 
(MWDIMTU) (kW) (Notes 2 and 3) (Notes 4 and 5) 

All Assemblies < 45,000 < 10 VDS or FHD None 

If VDS is used, 
All Assemblies < 45,000 > 10 and < 15 VDS or FHD annulus water 

recirculation is required 

If VDS is used, fuel 
cladding hoop stress 

All Assemblies <45,000 > 10 and < 25 VDS or FHD shall be shown by 
analysis to be < 90 

MPa 

If VDS is used, 
annulus water 

recirculation is required 
All Assemblies <45,000 > 25 and < 29 VDS or FHD AND fuel cladding 

hoop stress shall be 
shown by analysis to 

be < 90 MPa 

All Assemblies < 45,000 >29 and <40 FHD None 

One or more assemblies <4 FHD None 
> 45,000 1 1 1 1 

Notes: 

1. If the limits in two or more rows apply, the user may choose one set of limits to 
implement.  

2 VDS means Vacuum Drying System. The acceptance criterion for VDS is MPC cavty 
pressure shall be < 3 torr for> 30 minutes.  

a FHD means Forced Helium Dehydration System. The acceptance criterion for the FHD 
System is gas temperature exiting the demoisturizer shall be < 21°F for> 30 minutes.  

4. Annulus water redrculation means a constant flow of water through the annulus between 
the MPC and the HI-TRAC inner shell during moisture removal operations (i.e., 
beginning prior to 10 torr descending and ending when helium backfill operations 
commence).  

5. Fuel cladding hoop stress calculations may be performed using "best estimate" inputs.  

Certificate of Compliance No. 1014 
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Table 3-42 
MPC Helium Backfill MdelBe 

MPC MODEL

+.-MPC-24/24E/24EF 

a MPG CCvity Va"uum '" ing Pressure 
b MPr I Icliun Balcfill 

i. Cask Heat Load < 27.77 kW (MPC-24) 
or < 28.17 kW (MPC-24EJEF) 

ii Cask Heat Load > 27.77 kW (MPC-24) 
or> 28.17 kW (MPC-24EIEF) 

e MPC • 'l,•,im Leok Rate 

.£I-MPC-68/68F/68FF 

a. MPCP Cavity Vacuium 9rying Prcasurc 
b. MPC H eatum BLad<fil 

i. Cask Heat Load < 28.19 kW 

fl. Cask Heat Load > 28.19 kW 

e. MPG 1 leliurn Lookl Rate 

-3--MPC-32/32F

MPC Helium Backfill Madel Dcpendet imits 
Table 3-42 

pen Limits'

UMITS

_ 3 torr for > 30mi 

0.1212 0/ 0% mlesA 
GR 
> 29.3 psig and < aS .361.4 psig 

Ž40.9 psig and < 61.4 psig 

'z ~ n 5.E am csec (I Ie)

4 :4 RrFFfr~r ý-q 3Flin

0.1218 +0/-10% g-moles/A 
OR 
> 29 3 psig and < S3376.3 psig 

> 40.9 psig and < 76.3 psig 

e- 5.GOE 6 atmf GG~secc (He)

a Ur- aawilw X144Pwm-.: Ps--- Pi Q lr.A fr~iz - 2 t~ir fnr ->( 2A

b. IPi C Iliuas HeatLfial Pfe2t4We' 

i. Cask Heat Load < 28.74 kW 

fi. Cask Heat Load > 28.74 kW 

MPA~rI IrPihm I imiq!r PRf i

> 29.3 psig and _< 3-.347.9 psig 

>_ 41.3 psig and < 47.9 psig 

5 OE= 6 atmn cc/cc (Ho)

1 Helium used for backfill of MPC shall have a purity of_> 99.995%. Pressure range is at a 

reference temperature of 70'F 
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Programs 
5.0

5.(0 ADMINISTRATIVE CONTROLS AND PROGRAMS 

The following programs shall be established, implemented and maintained.  

5.1 Deleted.  

5.2 Deleted.  

5.3 Deleted.  

5.4 Radioactive Effluent Control Program 

This program implements the requirements of 10 CFR 72.44(d).  

a. The HI-STORM 100 Cask System does not create any radioactive materials or 
have any radioactive waste treatment systems. Therefore, specific operating 
procedures for the control of radioactive effluents are not required.  
Specification 3.1.1, Multi-Purpose Canister (MPC), provides assurance that 
there are not radioactive effluents from the SFSC.  

b. This program includes an environmental monitoring program. Each general 
license user may incorporate SFSC operations into their environmental 
monitoring programs for 10 CFR Part 50 operations.  

c. An annual report shall be submitted pursuant to 10 CFR 72.44(d)(3).

(continued)
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Programs 
5.0 

ADMINISTRATIVE CONTROLS AND PROGRAMS 

5.5 Cask Transport Evaluation Proaram 

This program provides a means for evaluating various transport configurations and 
transport route conditions to ensure thatthe design basis drop limits are met. For lifting 
of the loaded TRANSFER CASK or OVERPACK using devices which are integral to 
a structure governed by 10 CFR Part 50 regulations, 10 CFR50 requirements apply.  
This program is notapplicable whenthe TRANSFER CASK or OVERPACK is in the 
FUEL BUILDING or is being handled by a device providing support from underneath 
(i.e., on a rail car, heavy haul trailer, air pads, etc.).  

Pursuant to 10 CFR 72.212, this program shall evaluate the site-specific transport 
route conditions.  

a. For free-standing OVERPACKS and the TRANSFER CASK, the following 
requirements apply: 

1. The lift height above the transport route surface(s) shall not exceed the 
limits in Table 5-1 except as provided for in Specification 5.5.a.2. Also, 
the program shall ensure thatthe transportroute conditions (i.e., surface 
hardness and pad thickness) are equivalent to or less limiting than either 
SetA or Set B in HI-STORM FSAR Table 2.2.9.  

2. For site-specific transport route surfaces that are not bounded by either 
the Set A or Set B parameters of FSAR Table 2.2.9, the program may 
determine lift heights by analysis based on the site-specific conditions 
to ensure thatthe impact loading due to design basis drop events does 
not exceed 45 g's at the top of the MPC fuel basket. These alternative 
analyses shall be commensurate with the drop analyses described in the 
Final SafetyAnalysis Report for the HI-STORM 100 Cask System. The 
program shall ensure that these alternative analyses are documented 
and controlled.  

(continued) 

Certificate of Compliance No. 1014 
Appendix A 5.0-2



Programs 
5.0 

ADMINISTRATIVE CONTROLS AND PROGRAMS 

5.5 Cask Transport Evaluation Program (continued) 

3. The TRANSFER CASK or OVERPACK, when loaded with spent fuel, 
maybe lifted to any height necessary during transportation between the 
FUEL BUILDING and the CTF and/or ISFSI pad,-provided the lifting 
device is designed in accordance with ANSI N14.6 and has redundant 
drop protection features.  

4. The TRANSFERCASK and MPC, when loaded with spent fuel, maybe 
lifted to those heights necessary to perform cask handling operations, 
including MPC transfer, provided the lifts are made with structures and 
components designed in accordance with the criteria specified 'in 
Section 3.5 of Appendix B to Certificate of Compliance No. 1014, as 
applicable.  

b.- 'For the transport of OVERPACKS to be anchored to the ISFSI pad, the 
following requirements apply: 

1. Except as provided in 5.5.b.2, user shall determine allowable 
OVERPACK lift height limit(s) above the transport route surface(s) 
based on site-specific transport route'conditions. 'The lift heights shall 
be determined by evaluation or analysis, based on limiting the design 
basis cask deceleration during a p~ostulated drop event to < 45 g's atthe 
top of the MPC fuel basket. Evaluations and/or analyses shall be 
performed using methodologies consistent with those in the HI-STORM 
100 FSAR.  

2. The OVERPACK, when loaded with spent fuel, may be lifted to any 
height necessary during transportation between the FUEL BUILDING 
and the CTF and/or ISFSI pad provided the lifting device is designed in 
accordance with ANSI N14.6 and has redundant drop protection 
features.  

(continued) 
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Programs 
5.0

ADMINISTRATIVE CONTROLS AND PROGRAMS

5.5 Cask Transport Evaluation Program (continued)

Table 5-1 

TRANSFER CASK and Free-Standing OVERPACK Lifting Requirements 

ITEM ORIENTATION LIFTING HEIGHT LIMIT 
(in.) 

TRANSFER CASK Horizontal 42 (Notes 1 and 2) 

TRANSFER CASK Vertical None Established (Note 2) 

OVERPACK Horizontal Not Permitted 

OVERPACK Vertical 11 (Note 3) 

Notes: 1. To be measured from the lowest point on the TRANSFER CASK (i.e., the 

bottom edge of the cask/lid assemblage) 

2. See Technical Specification 5.5.a.3 and 4 

3. See Technical Specification 5.5.a.3.  

(continued)

Certificate of Compliance No. 1014 
Appendix A 5.0-4 Nj



Programs 
5.0

ADMINISTRATIVE CONTROLS AND PROGRAMS 

A Fuel Cladding OxideThidn~ess Evaluation Pregmm shall be devclaped and imfplcMcnted 
to determiine the averagc fuie cladding 6xidethieltne~is cf high bumnup (.- 45,000 MWVVD 1"1TU 
spent nuelcarfuel assemblies proposed to be stored in the! !II CTORpvq 100 Z)ysteom. Thc
pregram mnayusc diract phyieal mcasuramcnekts ar-a apprap at preedietive methedeleg~ 
with due eonsiderastien of all signifleentVarieablca (e.g., in eecroflux, eyele length and numnber, 

powr hstoy, ecocight tefmperatura prOfile, coolant cham~isty n ctallurgyef the uc 
cladding mnaterial) to detecrmlne the *vrg led thic!kness en the fuael cladding. If a 
predietive moethedelegyis used teodeten-ine everag fuoel cladding axida thielenoss, a 
sufficient nunteref fueclaldding thiel~mess measurements shall be mnade to adequately 
baenchmarit the moethodelogy.  

In orderto classifya high burnup apentftel assemblyas an INTAC-T-FU1IeLA _3 SE MB LY, th e 
loss of Fuel cladding to oxidation m~ust not iner-ease the fuieladeeding inner radius to fuel 
eledding thieleness ratio abe-ve 10e.5 fiar PAR Fuel assembieas 8r 9.5 forF BWR fuci 
aescmblies. Th rioin smc fthoputed or rncaaurod avrg axatien !eyet 

thielmess. The mneimurn a~lowvble everage fuel cladding xidatien layer-thickness 91hall b 
calculated using the following formuela: 

(05t-dnom - O5 d,~ nom )2-O 

".vherc:

t,- the maximum allowable avcragc oxidation layc r thickncss (m~icrometcFG) 

W - the applicab!6 mnaximum allowable fuci-l clladding -inner radius te fuel clIadding 
thiekne9s ratio (10.5 or 9.5) 

t,- the nominal, proe irradiated fuel cladding thickness (inches) 

d=- the nominal, prce irradiated fuel cladding outer- diameter- (inches) 

A high bum~up sepat fuel assemblyshiall be con-msidered a DAM4AGE=D FUE~LASSEMBLY It.4 
the com~puted or measured average oxidation loyerthiekness en anykiel red exed the 
limnit determined above-

(continued) I
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Programs 
5.0 

ADMINISTRATIVE CONTROLS AND PROGRAMS 

5.7 Radiation Protection Program 

5.7.1 Each cask user shall establish and maintain a radiation protection program 
governingcaskloading and unloading, as wellasISFSloperations, including 
transport of the loaded OVERPACK or TRANSFER CASK outside of 
facilities governed by 10 CFR Part 50. The radiation protection program shall 
include appropriate controls formeasuring dose rates, ensuring compliance 
with applicable regulations, and implementing actions to maintain personnel 
occupational exposures As Low As Reasonably Achievable (ALARA). The 
program shall also address the control of loose contamination of cask 
components. Contamination limits shall be established, as appropriate, in 
accordance with applicable guidance forthe release ofcontaminated material 
from the Part 50 facility (i.e., NRC I&E Circular 81-07 or other appropriate 
guidance).  

5.7.2 In performing shielding calculations or evaluations under this program to 
demonstrate compliance with regulatory dose limits or in support of changes 
to the cask design or procedures made under 10 CFR 72.48, the 
methodology described in the HI-STORM FSAR shall be used, and the 
following methods and input values shall be used: 

a. A three-dimensional radiation transport code shall be used.  

b. Source terms shall be shall be calculated using computer codes that 
have been reviewed and approved by the NRC for the bumups being 
analyzed.  

c. Cobalt-59 impurity levels in source components shall be > 0. 8 gm/kg 
for stainless steel and> 1.0 gmlkg for Inconel.  
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CERTIFICATE OF COMPLIANCE NO. 1014 

APPENDIX B 

APPROVED CONTENTS AND DESIGN FEATURES 

FOR THE HI-STORM 100 CASK SYSTEM



Definitions 
1.0 

1.0 Definitions 

- -.-.-. ------. --. -. -.. . .--- .--. ------. -.-- ----. -.. -.--- N O T E -------------------. . ............ . ........... . ...........-

The defined terms of this section appear in capitalized type and are applicable throughout these 
Technical Specifications and Bases.

Term Definition

CASK TRANSFER FACILITY 
(CTF) 

DAMAGED FUEL ASSEMBLY 

DAMAGED FUEL CONTAINER 
(DFC)

The CASK TRANSFER FACILITY includes the following 
components and equipment: (1) a Cask Transfer Structure 
used to stabilize the TRANSFER CASK and MPC during 
lifts involving spent fuel not bounded by the regulations of 
10 CFR Part 50, and (2) Either a stationary lifting device or 
a mobile lifting device used in concert with the stationary 
structure to lift the OVERPACK, TRANSFER CASK, and 
MPC 

DAMAGED FUEL ASSEMBLIES are fuel assemblies with 
known or suspected cladding defects, as determined by a 
review of records, greater than pinhole leaks or hairline 
cracks, empty fuel rod locations that are not filled with 
dummy fuel rods, or those that cannot be handled by 
normal means. Fuel assemblies that cannot be handled by 
normal means due to fuel cladding damage are considered 
FUEL DEBRIS 

DFCs are specially designed enclosures for 
DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS which 
permit gaseous and liquid media to escape while 
minimizing - dispersal of gross particulates. DFCs 
authorized for use in the HI-STORM 100 System are as 
follows:

1. Holtec Dresden Unit 1/Humboldt Bay design 

2. Transnuclear Dresden Unit I design 

3. Holtec Generic BWR design 

4. Holtec Generic PWR design

FUEL DEBRIS FUEL DEBRIS is ruptured fuel rods, severed rods, loose 
fuel pellets, or:fuel assemblies with known or suspected 
defects which cannot be handled by normal means due to 
fuel cladding damage.

Certificate of Compliance No. 1014 
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Definitions 
1.0

1.0 Definitions (continued)

INTACT FUEL ASSEMBLY 

LOADING OPERATIONS 

MULTI-PURPOSE CANISTER 
(MPC) 

NON-FUEL HARDWARE 

OVERPACK

INTACT FUEL ASSEMBLIES are fuel assemblies without 
known or suspected cladding defects greater than pinhoie 
leaks or hairline cracks and which can be handled by 
normal means. Fuel assemblies without fuel rods in fuel 
rod locations shall not be classified as INTACT FUEL 
ASSEMBLIES unless dummy fuel rods are used to 
displace an amount of water greater than or equal to that 
displaced by the fuel rod(s).  

LOADING OPERATIONS include all licensed activities on 
an OVERPACK or TRANSFER CASK while it is being 
loaded with fuel assemblies. LOADING OPERATIONS 
begin when the first fuel assembly is placed in the MPC 
and end when the OVERPACK or TRANSFER CASK is 
suspended from or secured on the transporter. LOADING 
OPERATIONS does not included MPC transfer between 
the TRANSFER CASK and the OVERPACK.  

MPCs are the sealed spent nuclear fuel canisters which 
consist of a honeycombed fuel basket contained in a 
cylindrical canister shell which is welded to a baseplate, lid 
with welded port cover plates, and closure ring. The MPC 
provides the confinement boundary for the contained 
radioactive materials.  

NON-FUEL HARDWARE is defined as Burnable Poison 
Rod Assemblies (BPRAs), Thimble Plug Devices (TPDs), 
Control Rod Assemblies (CRAs), Axial Power Shaping 
Rods (APSRs), Wet Annular Burnable Absorbers 
(WABAs), Rod Cluster Control Assemblies (RCCAs), 
Control Element Assemblies (CEAs), water displacement 
guide tube plugs, erid, orrfice rod assemblies, and 
vibration suppressor inserts.  

OVERPACKs are the casks which receie and contain the 
sealed MPCs for interim storage on the ISFSI. They 
provide gamma and neutron shielding, and provide for 
ventilated air flow to promote heat transfer from the MPC to 
the environs. The OVERPACK does not include the 
TRANSFER CASK

(continued)
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Definitions 
1.0

1.0 Definitions (continued)

PLANAR-AVERAGE 
INITIAL ENRICHMENT 

SPENT FUEL STORAGE 
CASKS (SFSCs) 

TRANSFER CASK 

TRANSPORT OPERATIONS 

UNLOADING OPERATlONS 

ZR

Certificate of Compliance No. 1014 
Appendix B

PLANAR-AVERAGE INITIAL ENRICHMENT is 
the average of the distributed fuel rod initial enrichments 
within a given axial plane of the assembly lattice.  

An SFSC is a container approved for the storage of 
spent fuel assemblies at the ISFSI. The HI-STORM 100 
SFSC System consists of the OVERPACK and its integral 
MPC.  

TRANSFER CASKs are containers designed to contain the 
MPC during and after loading of spent fuel assemblies and 
to transfer the MPC to or from the OVERPACK. The HI
STORM 100 System employs either the 125-Ton or the 
100-Ton HI-TRAC TRANSFER CASK 

TRANSPORT OPERATIONS include all licensed activities 
performed on an OVERPACK or TRANSFER CASK 
loaded with one or more fuel assemblies when it is being 
moved to and from the ISFSI. TRANSPORT 
OPERATIONS begin when the OVERPACK or 
TRANSFER CASK is first suspended from or secured on 
the transporter and end when the OVERPACK or 
TRANSFER CASK is at its destination and no longer 
secured on or suspended from the transporter.  
TRANSPORT OPERATIONS include transfer of the MPC 
between the OVERPACK and the TRANSFER CASK.  

UNLOADING OPERATIONS include all licensed activities 
on an SFSC to be unloaded of the contained fuel 
assemblies. UNLOADING OPERATIONS begin when the 
OVERPACK or TRANSFER CASK is no longer suspended 
from or secured on the transporter and end when the last 
fuel assembly is removed from the SFSC. UNLOADING 
OPERATIONS does not include MPC transfer between the 
TRANSFER CASK and the OVERPACK 

ZR means any zirconium-based fuel cladding material 
authorized for use in a commercial nuclear power plant 
reactor.
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Approved Contents 
2.0 

2.0 APPROVED CONTENTS 

2.1- Fuel Specifications and Loading Conditions 

2.1.1 Fuel To Be Stored In The HI-STORM 100 SFSC System 

a. INTACT FUEL ASSEMBLIES, DAMAGED FUEL ASSEMBLIES, FUEL 
DEBRIS, and NON-FUEL HARDWARE meeting the limits specified in Table 
2.1-1 and other referenced tables may be stored in the HI-STORM 100 SFSC 
System.  

b. For-MPCs partially loaded-with stainless-steel clad fuel assemblies, all 
remaining fuel assemblies in the MPC shall meet the decay heat generation 
limit for the stainless steel clad fuel assemblies.  

c. /ForMPCs partially loaded with DAMAGED FUEL ASSEMBLIES or FUEL 
DEBRIS, all remaining .- I.... (e, ether al•ey of zi. .. nium.) ZR clad INTACT 
FUEL ASSEMBLIES in the MPC shall meet the decay heat generation limits 
for the DAMAGED FUEL ASSEMBLIES. This requirement applies only to 
uniform fuel loading.  

d. For MPCs partially loaded with array/class 6x6A, 6x6B, 6x6C, 7x7A, or 8x8A 
fuel assemblies, all remaining Zi'eel.y (of .ther 8ll8Y " f . ir.orit-m) ZR clad 
'INTACT FUEL ASSEMBLIES in the MPC shall meet the decay heat 
generation limits for the 6x6A, 6x6B, 6x6C, 7x7A and 8x8A fuel assemblies.  

e. All BWR fuel assemblies may be stored with or without ,..,,''-"y (ef ethef 
alloy of z1frooum) ZR channels with the exception ,of array/class 10xl0D 
and 10xlOE fuel assemblies, which may be stored with or without ieeteyZR 
or stainless steel channels.  

2.1.2 Uniform Fuel Loading 

"Any authorized fuel assembly may be stored in any fuel cell' location, subject to 
other restrictions related to DAMAGED FUEL, FUEL DEBRIS, and NON-FUEL 
HARDWARE specified in the CoC. rrofe..ntil fuoel lading shall be us. d during• 
u.ifor.. leading (i.e., any .utho.i. .fubl a...mbly in any fuel st.r.g. l-cation) 
%Yheneyer fuole essefmblis with signiflantly differont post irradiiation eefooling imeS 

(I yeeir, arc to be loaded in the samre MPG. Fuel assemblies with the longest 
post irradiaetion cooling timnes shall be -leaded into- fuel storage locaetionis at the 
peripherqy of the beaklet. Fuel serbi9witsh"rc etirdato oln ie 
shall be placed toward the center of the basktet. Regioneliizod fuel loading as 
descibed in Technica peI -V catiOn 2.1.3 beletý f'eets the inten~t of pref Iere -ntial fuel 

(continued) 
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2.0 Approved Contents 

2.1 Fuel Specifications and Loading Conditions (cont'd) 

2.1.3 Regionalized Fuel Loading 

Users may choose to store fuel using regionalized loading in lieu of uniform loading 
to allow higher heat emitting fuel assemblies to be stored than would otherwise be 
able to be stored using uniform loading. Regionalized loading is limited to those fuel 
assemblies with Zir" al 1 -(of otheCr alley of .ir.niur) ZR cladding. Figures 2.1-1 
through 2.1-4 define the regions for the MPC-24, MPC-24E, MPC-24EF, MPC-32, 
MPC-32F, MPC-68, and MPC-68FF models, respectively'. Fuel assembly burnup, 
decay heat, and cooling time limits for regionalized loading are specified in Section 
2.4.2. Tables 2.1 6 and 2.1 7-. Fuel assemblies used in regionalized loading shall 
meet all other applicable limits specified in Tables 2.1-1 through 2.1-3.  

2.2 Violations 

If any Fuel Specifications or Loading Conditions of 2.1 are violated, the following actions shall 
be completed: 

2.2.1 The affected fuel assemblies shall be placed in a safe condition.  

2.2.2 Within 24 hours, notify the NRC Operations Center.  

2.2.3 Within 30 days, submit a special report which describes the cause of the violation, 
and actions taken to restore compliance and prevent recurrence.  

2.3 Deviations from Cask Contents Requirements 

Proposed altematives to the contents listed in Section 2.0 may be authorized on a case
specific basis by the Director of the Office of Nuclear Material Safety and Safeguards or 
designee. The request for such alternative contents should demonstrate that 

2.3.1 The proposed altemative contents would provide an equivalent level of safety, and 

2.3.2 The proposed altemative contents are consistent with the applicable requirements.  

Requests for case-specific NRC approval of alternatives to contents shall be submitted in 
accordance with 10 CFR 72.4 by the certificate holder. Case-specific alternatives approved 
pursuant to this section shall be incorporated permanently into the CoC by the certificate 
holder in accordance with 10 CFR 72.244, as part of the next scheduled amendment 
request 

1 These figures are only intended to distinguish the fuel loading regions. Other details 
of the basket design are illustrative and may not reflect the actual basket design 
details. The design drawings should be consulted for basket design details.  
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Table 2.1-1 (page 1 of 3-39) 
',Fuel Assembly Limits 

I. MPC MODEL: MPC-24 

A. Allowable Contents 

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with or 
without NON-FUEL HARDWARE and meeting the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

Zi ealey (Zrf ZR or Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable 
fuel assembly array/class.  

As specified in.Table 2.1-2 for the 
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly:

i:Array/Classes 14x14D,14x14E, 
and 15xl5G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No 1014 
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Cooling time > 8 years and an'average 
bumup < 40,000 MWD/MTU.  

Cooling time and average burnup as 
specified in Section 2.4. Tables 2.1 4 or 
2.-6.  

As specified in Table 2.1-8.
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Table 2.1-1 (page 2 of 3-39) 
Fuel Assembly Limits

I. MPC MODEL: MPC-24 (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per Assembly:

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii All Other Array/Classes 

e. Fuel Assembly Length: 

f. Fuel Assembly Width: 

g. Fuel Assembly Weight:

< 710 Watts 

As specified in Section 2.4. Tables-2.-5 

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1,680 lbs (including NON-FUEL 
HARDWARE)

B. Quantity per MPC: Up to 24 fuel assemblies.  

C. Deleted.  

D. DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS are not authorized for 
loading into the MPC-24.  

Note 1: Fuel assemblies containing BPRAs, TPDs, WABAs, water displacement guide 
tube plugs, ef orifice rod assemblies, or vibration suppressor inserts may be 
stored in any fuel cell location. Fuel assemblies containing CRAs, RCCAs, 
CEAs, orAPSRs may only be loaded in fuel storage locations 9,10, 15,and/or 
16. These requirements are in addition to any other requirements specified for 
uniform or regionalized fuel loading.  
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Table 2.1-1 (page 3 of 339) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 

A. Allowable Contents 

1. Uranium oxide, BWR INTACT FUEL ASSEMBLIES listed in Table 2.1-3, with or without 
channels, and meeting the following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation-Cooling Time and 
Average B umup Per Assembly:

i. Array/Classes 6x6A, 6x6C, 
7x7A, and 8x8A: 

ii. Array/Class 8x8F 

iii. Array/Classes 10xl0D and 
1 0x1 OE 

iv. All Other Array/Classes 

Certificate of Compliance No. 1014 
Appendix B

Z@Fela-, (Zf" ZR or Stainless Steel (SS) as 
specified in Table 211-3 for the applicable fuel 
assembly array/class.  

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.  

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTU 

Cooling time _> 10 years and an average 
burnup < 27,500 MWDIMTU.  

Cooling time > 10 years and an average 

burnup _ 22,500 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 or

2-9
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Table 2.1-1 (page 4 of 3-39) 
Fuel Assembly Limits

II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

e. Decay Heat Per Assembly:

i. Array/Classes 6x6A, 6x6C, 
7x7A, and 8x8A 

ii. Array/Class 8x8F 

iii. Array/Classes 10xl0D and 
10xl0E 

iv. All Other Array/Classes 

Fuel Assembly Length: 

Fuel Assembly Width: 

Fuel Assembly Weight:

Certificate of Compliance No. 1014 
Appendix B

< 115 Watts 

< 183.5 Watts.  

< 95 Watts 

As specified in Section 2.4. Tales 2.1 5 er 

< 176.5 inches (nominal design) 

< 5.85 inches (nominal design) 

< 700 Ibs, including channels

2-10
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Table 2.1-1 (page 5 of 339) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, BWR DAMAGED FUEL ASSEMBLIES, with or without channels, 
placed in DAMAGED FUEL CONTAINERS. Uranium oxide BWR DAMAGED FUEL 
ASSEMBLIES shall meet the criteria specified in Table 2.1-3 and meet the following 
specifications:

a. Cladding Type:

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

i. Array/Classes 6x6A, 6x6C, 
7x7A, and 8x8A 

ii. All Other Array/Classes 
specified in Table 2.1-3 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time and 
Average Burnup Per Assembly: 

i. Array/Classes 6x6A, 6x6C, 
7x7A,and 8x8A 

ii. Array/Class 8x8F 

iii. Array/Classes I10x1 OD and 
1 0x1 OE 

iv. All Other Array Classes 

Certificate of Compliance No. 1014 
Appendix B

...ee.ey ,-,) ZRor Stainless Steel (SS) as 
specified in Table 2.1-3 for the applicable fuel 
assembly array/class.

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.  

4.0 wt% 2U 

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTU.  

Cooling time > 10 years and an average 
burnup < 27,500 MWD/MTU.  

Cooling time > 10 years and an average 

burnup S 22,500 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 ef
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Table 2.1-1 (page 6 of 3-39) 
Fuel Assembly Limits 

I1. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

e. Decay Heat Per Assembly: 

i. Array/Class 6x6A, 6x6C, 7x7A, < 115 Watts 
and 8x8A 

ii. Array/Class 8x8F < 183.5 Watts 

iii. Array/Classes 10xIOD and <95 Watts 
10xl0E 

iv All Other Array/Classes As specified in 

f. Fuel Assembly Length: 

i. Array/Class 6x6A, 6x6C, 7x7A, < 135.0 inches 
or 8x8A 

ii. All Other Array/Classes < 176.5 inches 

g. Fuel Assembly Width: 

i. Array/Class 6x6A, 6x6C, 7x7A, < 4.70 inches 
or 8x8A 

ii. All Other Array/Classes < 5.85 inches 

h. Fuel Assembly Weight: 

i. Array/Class 6x6A, 6x6C, 7x7A, < 550 Ibs, inclL 
or8x8A 

ii. All Other Array/Classes < 700 Ibs, inclL

Certificate of Compliance No. 1014 
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Section 2.4. Tables 2.1 5 af

(nominal design) 

(nominal design) 

nominal design) 

nominal design)

iding channels and DFC 

iding channels and DFC
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Table 2.1-1 (page 7 of 3-39) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

3. Mixed oxide (MOX), BWR 'INTACT FUEL ASSEMBLIES, with or without 
channels. MOX BWR INTACT FUEL ASSEMBLIES shall meet the criteria 
specified in Table 2:1-3 for fuel assembly array/class 6x6B, and meet the 
following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly:, 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. 'Fuel Assembly Weight: 

Certificate of Compliance No 1014 
Appendix B 2

"Zi"ealay"(Z' ZR 

As specified in Table 2.1-3 for fuel 
assembly array/class 6*_6B.  

As specified in Table 2.1-3 for fuel 
assembly array/class 6x6B.  

Cooling time > 18 years and an average 
bumup < 30,000 MWD/MTIHM.  

<115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design*) 

< 400 lbs, including channels
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Table 2.1-1 (page 8 of 339) 
Fuel Assembly Limits 

I1. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

4. Mixed oxide (MOX), BWR DAMAGED FUEL ASSEMBLIES, with or without 
channels, placed in DAMAGED FUEL CONTAINERS. MOX BWR DAMAGED 
FUEL ASSEMBLIES shall meet the criteria specified in Table 2.1-3 for fuel 
assembly array/class 6x6B, and meet the following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly: 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. Fuel Assembly Weight: 

Certificate of Compliance No. 1014 
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"Zirea-l. (Zfý ZR 

As specified in Table 2.1-3 for array/class 
6x6B.  

As specified in Table 2.1-3 for array/class 
6x6B.  

Cooling time> 18 years and an average 
burnup.< 30,000 MWD/MTIHM.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 550 Ibs, including channels and DFC
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Table 2.1-1 (page 9 of 3-39) 
Fuel Assembly Limits 

I1. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

5. Thoria rods (ThO 2 and U02) placed in Dresden Unit I Thoria Rod Canisters and 
meeting the following specifications:

a. Cladding Type: 

b. Composition: 

c. Number of Rods Per Thoria Rod 
Canister: 

d. Decay Heat Per Thoria Rod 
Canister: 

e. Post-irradiation Fuel Cooling Time 
and Average B urnup Per Thoria 
Rod Canister: 

f. Initial Heavy Metal Weight: 

g. Fuel Cladding O.D.: 

h. Fuel Cladding I.D.: 

i. Fuel Pellet O.D.: 

j. Active Fuel Length: 

k. Canister Weight:

Certificate of Compliance No. 1014 
Appendix B

-i-ee'ey (Zr) ZR 

98.2 wt.% ThO 2, 1.8 wt. % UO 2 with an 
enrichment of 93.5 wt. % 23U.  

<18 

< 115 Watts 

A fuel post-irradiation cooling time > 18 years 
and an average burnup < 16,000 

-MWD/MTIHM.  

< 27 kgfcanister 

> 0:412 inches 

< 0.362 inches 

< 0.358 inches 

< 111 inches 

< 550 Ibs, including fuel
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Table 2.1-1 (page 10 of 3-39) 

Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

B. Quantity per MPC: 

1. Up to one (1) Dresden Unit 1 Thoria Rod Canister; 

2. Up to 68 array/class 6x6A, 6x6B, 6x6C, 7x7A, or 8x8A DAMAGED FUEL ASSEMBLIES 
in DAMAGED FUEL CONTAINERS; 

3. Up to sixteen (16) other BWR DAMAGED FUEL ASSEMBLIES in DAMAGED FUEL 
CONTAINERS in fuel storage locations 1, 2, 3, 8, 9, 16, 25, 34, 35, 44, 53, 60, 61, 66, 
67, and/or 68; and/or 

4. Any number of BWR INTACT FUEL ASSEMBLIES up to a total of 68.  

C. Array/Class 10xl0D and 10xi0E fuel assemblies in stainless steel channels must be 
stored in fuel storage locations 19 - 22, 28 - 31, 38 -41, and/or 47 - 50 

D. Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are authorized 
for loading in the MPC-68. The Antimony-Beryllium source material shall be in a water rod 
location.  

E. FUEL DEBRIS is not authorized for loading in the MPC-68.  

Certificate of Compliance No. 1014 
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Table 2.1-1 (page 11 of 3-a9) 
- -Fuel Assembly Limits

III. MPC MODEL: MPC-68F 

A. Allowable Contents

1. Uranium oxide, BWR INTACT FUEL ASSEMBLIES,with orwithoutZirealoy (--Z, 
ZR channels. Uranium oxide BWR INTACT FUEL ASSEMBLIES shall meet the 
criteria specified in Table 2.1-3 for fuel assembly array class 6x6A, 6x6C, 7x7A 
or 8x8A, and meet the following specifications:

a. Cladding Type: 

b Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. Fuel Assembly Weight: 

Certificate of Compliance No. 1014 
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ZiFea10Y T=7-'Z ZRfo 

As specified in Table 2.1-3 for the 
applicable fuel assembly array/class.  

As specified in Table 2.1-3 for the 
applicable fuel assembly array/class.  

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTU.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 400 Ibs, including channels
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Table 2.1-1 (page 12 of 3-39) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, BWR DAMAGED FUEL ASSEMBLIES, with or without Firealoy 
(-Z) ZR channels, placed in DAMAGED FUEL CONTAINERS. Uranium oxide 
BWR DAMAGED FUELASSEMBLIES shall meetthe criteria specified in Table 
2.1-3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the 
following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly: 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. Fuel Assembly Weight: 

Certificate of Compliance No. 1014 
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Ziealay (Zfý ZR 

As specified in Table 2.1-3 for the 
applicable fuel assembly array/class.  

As specified in Table 2.1-3 for the 
applicable fuel assembly array/class.  

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTU.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 550 Ibs, including channels and DFC

2-18



Approved Contents 
2.0

Table 2.'1-1 (page 13 of 3-39) 
Fuel Assembly Limits

I1l. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued)

3. Uranium oxide, BWR FUEL DEBRIS, with or without Zi"'ealay- (Zl ZR channels, 
placed in DAMAGED FUEL CONTAINERS. The original fuel assemblies for the 
uranium oxide BWR FUEL DEBRIS shall meetthe criteria specified in Table 2.1
3 for fuel assembly array/class 6x6A,6x6C,7x7A,or8x8A, and meetthe following 
specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c Initial Maximum Rod Enrichment: 

d. Post-irradiation Cooling Time 
and Average Bumup Per 
Assembly 

e. Decay Heat Per Assembly 

f. Original Fuel Assembly Length 

g. Original Fuel Assembly Width 

h. Fuel Debris Weight 
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As specified in Table 2.1-3 for the 
applicable original fuel assembly 
array/class.  

As specified in Table 2.1-3 for the 
applicable original fuel assembly 
array/class.  

Cooling time > 18 years and an average 
bumup < 30,000 MWD/MTU for the 
original fuel assembly.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 550 Ibs, including channels and DFC
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Table 2.1-1 (page 14 of 3-39) 
Fuel Assembly Limits 

II1. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

4. Mixed oxide (MOX), BWR INTACT FUEL ASSEMBLIES, with or without Zi•ieaoy 
(Zr) ZR channels. MOX BWR INTACT FUEL ASSEMBLIES shall meet the 
criteria specified in Table 2.1-3 for fuel assembly array/class 6x6B, and meetthe 
following specifications:

a. Cladding Type: 

b. Maximum PLANAR
AVERAGE INITIAL 
ENRICHMENT: 

c. Initial Maximum Rod 
Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. Fuel Assembly Weight: 
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Zirealay (Zf) ZR 

As specified in Table 2.1-3 for fuel 
assembly array/class 6x6B.  

As specified in Table 2.1-3 for fuel 
assembly array/class 6x6B.  

Cooling time > 18 years and an average 
bumup:< 30,000 MWD/MTIHM.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 400 Ibs, including channels
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Table 2.1-1 (page 15 of 3-39) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

5. Mixed oxide (MOX), BWR DAMAGED FUEL ASSEMBLIES, with or without 
Z~ieelay (Z) ZR channels, placed in DAMAGED FUEL CONTAINERS. MOX BWR 
DAMAGED FUELASSEMBLIES shall meet the driteria specified in Table 2.1-3 
for fuel assembly array/class 6x6B, and meet the following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGI 
INITIAL- ENRICHMENT: 

c. Initial Maximum Rod Enrichme 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly 

f. Fuel Assembly Length: 

g. Fuel Assembly Width: 

h. Fuel Assembly Weight: 
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Zi-:eaoy- (Z' - ZR 

E As specified in Table 2.1-3 for fuel 
assembly array/class 6x6B.  

nt: As specified in Table 2.1-3 for fuel 
assembly array/class 6x6B.  

Cooling time > 18 years and an average 
burnup . 30,000 MWD/MTIHM.  

< 115 Watts 

_< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 550 Ibs, including channels and DFC
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Table 2.1-1 (page 16 of 3-39) 
Fuel Assembly Limits 

III. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

6. Mixed Oxide (MOX), BWR FUEL DEBRIS, with or without Zirealey (Zr) ZR 
channels, placed in DAMAGED FUEL CONTAINERS. The original fuel 
assemblies for the MOX BWR FUEL DEBRIS shall meet the criteria specified in
Table 2.1-3 for fuel assembly 
specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod Enrichment: 

d. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

e. Decay Heat Per Assembly 

f. Original Fuel Assembly Length: 

g. Original Fuel Assembly Width: 

h. Fuel Debris Weight: 
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array/class 6x6B, and meet the following 

,Zirealey-(Z,- ZR 

As specified in Table 2.1-3 for original fuel 
assembly array/class 6x6B.  

As specified in Table 2.1-3 for original fuel 
assembly array/class 6x6B.  

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTIHM for the 
original fuel assembly.  

< 115 Watts 

< 135.0 inches (nominal design) 

< 4.70 inches (nominal design) 

< 550 Ibs, including channels and DFC
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Table 2.1-1 (page 17 of 3-39) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

7. Thoria rods (ThO2 and U0 2) placed in Dresden Unit 1 Thoria Rod Canisters and 
meeting the following specifications:

a. Cladding Type: 

b. Composition: 

c. Number of Rods Per Thoria Rod 
Canister: 

d. Decay Heat Per Thoria Rod 
Canister: 

e. Post-irradiation Fuel Cooling 
Time and Average Burnup Per 
Thoria Rod Canister: 

f. Initial Heavy Metal Weight: 

g. Fuel Cladding O.D.: 

h. Fuel Cladding I.D.: 

i. Fuel Pellet O.D.: 

j. Active Fuel Length: 

k. Canister Weight:

Certificate of Compliance No. 1014 
Appendix B

Zirealey (Zr ZR 

98.2 wt.% ThO 2, 1.8 wt. % U0 2 with an 
enrichment of 93.5 wt. % 235U.  

<18 

< 115 Watts 

A fuel post-irradiation cooling time_> 18 
years and an average bumup.< 16,000 
MWD/MTIHM.  

< 27 kg/canister 

> 0.412 inches 

< 0.362 inches 

< 0.358 inches 

< 111 inches 

< 550 Ibs, including fuel
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Table 2.1-1 (page 18 of 3-39) 

Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

B. Quantity per MPC (up to a total of 68 assemblies): 
(All fuel assemblies must be array/class 6x6A, 6x6B, 6x6C, 7x7A, or 8x8A): 

Up to four (4) DFCs containing uranium oxide BWR FUEL DEBRIS or MOX BWR 
FUEL DEBRIS. The remaining MPC-68F fuel storage locations may be filled with fuel 
assemblies of the following type, as applicable: 

1. Uranium oxide BWR INTACT FUEL ASSEMBLIES; 

2. MOX BWR INTACT FUEL ASSEMBLIES; 

3. Uranium oxide BWR DAMAGED FUEL ASSEMBLIES placed in DFCs; 

4. MOX BWR DAMAGED FUEL ASSEMBLIES placed in DFCs; or 

5. Up to one (1) Dresden Unit 1 Thoria Rod Canister.  

C. Fuel assemblies with stainless steel channels are not authorized for loading in the 
MPC-68F.  

D. Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are 
authorized for loading in the MPC-68F. The Antimony-Beryllium source material shall 
be in a water rod location.  

Certificate of Compliance No 1014 
Appendix B 2-24



Approved Contents 
2.0

Table 2.1-1 (page 19 of 3-39) 
- Fuel Assembly Limits 

IV. MPC MODEL: MPC-24E 

A Allowable Contents 

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with or without 
NON-FUEL HARDWARE and meeting the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

.i.eeley -•_, ZRor Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable fuel 
assembly array/class 

As specified in Table 2.1-2 for the applicable 
fuel assembly array/class.

c. Post-irradiation Cooling Time and 
Average Burnup Per Assembly:

i. Array/Classes 14x14D, 14x14E, 
and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No. 1014 
Appendix B

Cooling time > 8 years and an average 
burnup S 40,000 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 or 

As specified in Table 2.1-8
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Table 2.1-1 (page 20 of 3-39) 
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per Assembly: 

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All other Array/Classes 

e. Fuel Assembly Length: 

f. Fuel Assembly Width: 

g. Fuel Assembly Weight: 

Certificate of Compliance No. 1014 
Appendix B

< 710 Watts.  

As specified in Section 2.4. Tables 2.1 5 of 

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1,680 lbs (including NON-FUEL 
HARDWARE)
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Table 2.1-1 (page 21 of 3-39) 
Fuel Assembly Limits 

IV. MPC MODEL: MPC-24E (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES, with or without NON
FUEL HARDWARE, placed in DAMAGED FUEL CONTAINERS. Uranium oxide 
PWR DAMAGED FUEL ASSEMBLIES shall meetthe criteria specified in Table 
2.1-2 and meet the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

c. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All OtherArray/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No 1014 
Appendix B

"Zireal-,' (Z-r, ZR or Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable 
fuel assembly array/class 

4-.•. v,%-,U. As specified in Table 2.1
2 for the applicable fuel assembly 
arraylclass.

Cooling time > 8 years and an average 
bumup < 40,000 MWD/MTU.  

As specified in Secbbn 2.4. Tables 2.1 4 lr 

As specified in Table 2.1-8.
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Table 2.1-1 (page 22 of 3-39) 
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per Assembly

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

e. Fuel Assembly Length 

f. Fuel Assembly Width 

g. Fuel Assembly Weight

< 710 Watts.  

As specified in Section 2.4. Tables-2.-5 
o< 2.8 in7 

< 176.8 inches (nominal design) 
< 8.54 inches (nominal design) 

< 1,680 lbs (including NON-FUEL 
HARDWARE and DFC)

B. Quantity per MPC: Up to four (4) DAMAGED FUEL ASSEMBLIES in DAMAGED 
FUEL CONTAINERS, stored in fuel storage locations 3, 6, 19 and/or 22. The 
remaining MPC-24E fuel storage locations may be filled with PWR INTACT FUEL 
ASSEMBLIES meeting the applicable specifications.  

C. FUEL DEBRIS is not authorized for loading in the MPC-24E.  

Note 1: Fuelassemblies containing BPRAs, TPDs, WABAs, waterdisplacementguide tube 
plugs, of orifice rod assemblies, or vibration suppressor inserts may be stored in 
anyfuelcell location. Fuel assemblies containing CRAs, RCCAs, CEAs, orAPSRs 
may only be loaded in fuel storage locations 9, 10, 15, and/or 16. These 
requirements are in addition to any other requirements specified for uniform or 
regionalized fuel loading.  

Certificate of Compliance No. 1014 
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Table 2.1-1 (page 23 of 3-39) 
Fuel Assembly Limits 

V. MPC MODEL: MPC-32 

A. Allowable Contents 

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with or 
without NON-FUEL HARDWARE and meeting the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

Z.realay•(Zr) ZR or Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable 
fuel assembly array/class 

As specified in Table 2.1-2 for the 
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time and 
Average Burnup Per Assembly

i. Array/Classes 14x14D, 
"" 14x14E, and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No 1014 
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Cooling time > 9 years and an average 
bumup _ 30,000 MWD/MTU or cooling 
time > 20 years and an average bumup < 
40,000 MWD/MTU.  

As specified in Section 2.4.Tables-2.-4 

As specified in Table 2.1-8.
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Table 2.1-1 (page 24 of 3-39) 
Fuel Assembly Limits

V. MPC MODEL: MPC-32 (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per Assembly 

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

e. Fuel Assembly Length 

f. Fuel Assembly Width 

g. Fuel Assembly Weight 

Certificate of Compliance No. 1014 
Appendix B

< 500 Watts 

As specified in Section 2.4. Tables-2.-5 
or .1 ;1 .. - .  

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1,680 Ibs (including NON-FUEL 
HARDWARE)
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Table 2.1-1 (page 245 of 3-39) 
Fuel Assembly Limits 

V. MPC MODEL: MPC-32 (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES, with or.without NON
FUEL HARDWARE, placed in DAMAGED FUEL CONTAINERS. Uranium oxide 
PWR DAMAGED FUELASSEMBLIES shallmeetthe criteria specifiedin Table 
2.1-2 and meet the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

c. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly 

i. ArraylClasses 14x,14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No. 1014 
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ZR or Stainless Steel (SS) as specified in 
Table 2.1-2 for the applicable fuel 
assembly array/class 

As specified in Table 2.1-2 for the 
applicable fuel assembly arraylclass.

Cooling time > 8,years and an average 
bumup<_ 40,'000 MWDIMTU.  

As specified in Section 2.4.  

As specified in Table 2.1-8.
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Table 2.1-1 (page 2-26 of 3-39) 
Fuel Assembly Limits

V. MPC MODEL: MPC-32 (continued) 

A. Allowable Contents (continued)

d. Decay Heat Per Assembly 

i. ArraylClasses 14x14D, 
14x14E, and 15x15G 

ii. All Other ArraylClasses 

e. Fuel Assembly Length 

f. Fuel Assembly Width 

g. Fuel Assembly Weight

< 710 Watts.  

As specified in Section 2.4.  

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

* 1,680 lbs (including NON-FUEL 
HARDWARE and DFC)

B. Quantity per MPC: Up to eight(8) DAMA GED FUELASSEMBLIES in DAMAGED 
FUEL CONTAINERS, stored in fuel storage locations 1, 4, 5, 10, 23, 28, 29, 
andlor 32. The remaining MPC-32 fuel storage locations maybe filled with PWR 
INTACT FUEL ASSEMBLIES meeting the applicable specifications.  

C. DAMAGED"YI, E-ASSEMBIES -and FUEL DEBRIS is are not authorized for 
loading in the MPC-32.  

Note 1: Fuelassemblies containing BPRAs,TPDs, WABAs, waterdisplacement guide tube 
plugs, err orifice rod assemblies, or vibration suppressor inserts may be stored in 
any fuel cell location. Fuel assemblies containing CRAs, RCCAs, CEAs, or APSRs 
may only be loaded in fuel storage locations 13, 14, 19, and/or 20. These 
requirements are in addition to any other requirements specified for uniform or 
regionalized fuel loading.  

Certificate of Compliance No 1014 
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Table 2.1-1 (page 257 of 3-39) 
Fuel Assembly Lirnits 

VI. MPC MODEL: MPC-68FF 

A. Allowable Contents 

1. Uranium oxide or MOX BWR INTACT FUEL ASSEMBLIES listed in Table 2.1-3, with or 
without channels and meeting the following specifications:

a. Cladding Type: 

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

c. Initial Maximum Rod Enrichment 

d. Post-irradiation Cooling Time and 
Average Burnup Per Assembly 

i. Array/Classes 6x6A, 6x6B, 
6x6C, 7x7A, and 8x8A 

ii. Array/Class 8x8F 

iii. Array/Classes IOxIOD and 
1 0x1 0E 

iv. All Other Array/Classes 

Certificate of Compliance No 1014 

Appendix B

Zwreaay (-r) ZRor Stairiless Steel (SS) as 
specified in Table 2.1-3 for the applicable fuel 
assembly array/class 

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.  

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.

Cooling time > 18 years and an average 
burnup ._ 30,000 MWD/MTU 
(or MTUIMTIHM) 

Cooling time _> 10 years and an average
burnup _ 27,500 MWD/MTU.  
Cooling time > 10 years and an average 

burnup . 22,500 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 er 
-2.4-6
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Table 2.1-1 (page 268of 3-39) 
Fuel Assembly Limits 

VI. MPC MODEL: MPC-68FF (continued) 

A. Allowable Contents (continued) 

e. Decay Heat Per Assembly 

i. Array/Classes 6x6A, 6X6b, < 115 Watts 
6x6C, 7x7A, and 8x8A 

ii. Array/Class 8x8F < 183.5 Watts 

iii. Array/Classes 10xi0D and < 95 Watts 
1 Oxi 0E 

iv. All Other Array/Classes As specified in 

2-1 

f. Fuel Assembly Length 

i. Array/Class 6x6A, 6x6B, < 135.0 inches 
6x6C, 7x7A, or 8x8A 

ii. All Other Array/Classes <176.5 inches 

g. Fuel Assembly Width 

i. Array/Class 6x6A, 6x6B, 6x6C, < 4.70 inches 
7x7A, or 8x8A 

ii. All Other Array/Classes < 5 85 inches ( 

h Fuel Assembly Weight 

i. Array/Class 6x6A, 6x6B, 6x6C, < 550 Ibs, inclu 
7x7A, or 8x8A 

ii. All Other Array/Classes < 700 Ibs, inclu

Certificate of Compliance No. 1014 
Appendix B

Section 2.4. Tables 2.1 5 of

(nominal design) 

(nominal design) 

nominal design) 

nominal design)

ding channels and DFC 

ding channels and DFC
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- Table 2.1-1 (page 27-9 of 3-a9) 
Fuel Assembly Limits 

VI. MPC MODEL: MPC-68FF (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide or MOX BWR DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS, with 
or without channels, placed in DAMAGED FUEL CONTAINERS. Uranium oxide and 
MOX BWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS shall meet the criteria 
specified in Table 2.1-3, and meet the following specifications:

a. Cladding Type:

b. Maximum PLANAR-AVERAGE 
INITIAL ENRICHMENT: 

i. Array/Classes 6x6A, 6x6B, 

6x6C, 7x7A, and 8x8A.  

ii. All Other Array Classes 

c. Initial Maximum Rod Enrichment 

d. Post-irradiation Cooling Time 
and Average Burnup Per Assembly: 

i. Array/Class 6x6A, 6x6B, 
6x6C, 7x7A, or 8x8A 

ii. Array/Class 8x8F 

iii. Array/Class 10xl0D and 
1 0x1 OE 

iv. All Other Array/Classes 

Certificate of Compliance No 1014 
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";reeley -(^ ) ZRor Stainless Steel (SS) in 
accordance with Table 2.1-3 for the 
applicable fuel assembly array/class.

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.  

< 4.0 wt.% Z3 U.  

As specified in Table 2.1-3 for the applicable 
fuel assembly array/class.

Cooling time > 18 years and an average 
burnup < 30,000 MWD/MTU 
(or MWD/MTIHM).  

Cooling time> 10 years and an average 
burnup . 27,500 MWDIMTU.  

Cooling time > 10 years and an average 
burnup < 22,500 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 er 
2-1-8.
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Table 2.1-1 (page 28 30 of 339) 
Fuel Assembly Limits 

VI. MPC MODEL: MPC-68FF (continued) 

A. Allowable Contents (continued)

e. Decay Heat Per Assembly 

i. Array/Class 6x6A, 6x6B, 6x6C, 
7x7A, or 8x8A 

ii. Array/Class 8x8F 

iii. Array/Classes I10xD and 
10xl0E 

iv All Other Array/Classes 

f. Fuel Assembly Length 

i. Array/Class 6x6A, 6x6B, 6x6C, 
7x7A, or 8x8A 

ii. All Other Array/Classes 

g. Fuel Assembly Width 

i. Array/Class 6x6A, 6x6B, 6x6C, 

7x7A, or 8x8A 

ii. All Other Array/Classes 

h. Fuel Assembly Weight 

L Array/Class 6x6A, 6x6B, 6x6C, 
7x7A, or 8x8A 

ii All Other Array/Classes

Certificate of Compliance No. 1014 
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< 115 Watts 

< 183.5 Watts 

< 95 Watts 

As specified in Section 2.4. Tables 2 1 5 er 
2. in 7 

< 135.0 inches (nominal design) 

< 176.5 inches (nominal design) 

< 4.70 inches (nominal design) 

< 5.85 inches (nominal design) 

< 550 Ibs, including channels and DFC 

_* 700 lbs, including channels and DFC

2-36



Approved Contents 
2.0

Table 2.1-1 (page'-29 31 of 339) 
Fuel Assembly limits 

Vl. MPC MODEL: MPC-68FF (continued) 

B. Quantity per MPC (up to a total of 68 assemblies) 

1. For fuel assembly array/classes 6x6A, 6X6B, 6x6C, 7x7A, or 8x8A, up to 68 BWR 
INTACT FUEL ASSEMBLIES and/or DAMAGED FUEL ASSEMBLIES. Up to eight (8) 
DFCs containing FUEL DEBRIS from these array/classes may be stored.  

2. For all other array/classes, up to sixteen (16) DFCs containing BWR DAMAGED 
FUEL ASSEMBLIES and/or up to eight (8) DFCs containing FUEL DEBRIS. DFCs 
shall be located only in fuel storage locations 1, 2, 3, 8, 9, 16, 25, 34, 35, 44, 53, 60, 
61, 66, 67, and/or 68. The remaining MPC-68FF fuel storage locations may be filled 
with fuel assemblies of the following type: 

i. Uranium Oxide BWR INTACT FUEL ASSEMBLIES; or 

ii. MOX BWR INTACT FUEL ASSEMBLIES.  

C. Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are 
authorized for loading in the MPC-68FF. The Antimony-Beryllium source material 
shall be in a water rod location.  

D. Array/Class 1 0x1 OD and 1 0x1 OE fuel assemblies in stainless steel channels must be 
stored in fuel storage locations 19 - 22, 28 - 31, 38 -41, and/or 47 - 50.  

Certificate of Compliance No. 1014 
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Table 2.1-1 (page 392 of 3-39) 
Fuel Assembly Limits 

VII. MPC MODEL: MPC-24EF 

A. Allowable Contents 

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with or without 
NON-FUEL HARDWARE and meeting the following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

Zfee ey (Zfý ZR or Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable fuel 
assembly array/class 

As specified in Table 2.1-2 for the applicable 
fuel assembly array/class.

c Post-irradiation Cooling Time and 
Average Burnup Per Assembly:

i. Array/Classes 14x14D, 14x14E, 
and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No. 1014 
Appendix B 2

Cooling time > 8 years and an average 
burnup < 40,000 MWD/MTU.  

As specified in Section 2.4. Tables 2.1 4 or 
2.1 s6 

As specified in Table 2.1-8.
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Table 2.1-1 (page 3-t-3 of 3-39) 
Fuel Assembly Limits

VII. MPC MODEL: MPC-24EF (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per-Assembly: 

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All other Array/Classes 

e. 'Fuel Assembly Length: 

f. Fuel Assembly Width: 

g. Fuel Assembly Weight

Certificate of Compliance No. 1014 
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< 710 Watts.  

As specified in Section 2.4. Tables 2.1 5 -or 

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1,680 lbs (including NON-FUEL 
HARDWARE)
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Table 2.1-1 (page 324 of 3-39) 
Fuel Assembly Limits 

VII. MPC MODEL: MPC-24EF (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS, 
with or without NON-FUEL HARDWARE, placed in DAMAGED FUEL 
CONTAINERS. Uranium oxide PWR DAMAGED FUEL ASSEMBLIES and 
FUEL DEBRIS shall meet the criteria specified in Table 2.1-2 and meet the 
following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

Zirea-ey- (Z- ZR or Stainless Steel (SS) as 
specified in Table 2.1-2 for the applicable 
fuel assembly array/class 

.-t4.,w,%,-,-ý.. As specified in Table 2.1
2 for the applicable fuel assembly 
array/class.

c. Post-irradiation Cooling Time and 
Average Burnup Per Assembly:

L Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE

Cooling time > 8 years and an average 
burnup < 40,000 MWD/MTU.  

As specified in Section 2.4. Tables-2.1-4 
or2. •, .

As specified in Table 2.1-8.
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Table 2.1-1 (page 3-35 of 3-39) 
Fuel Assembly Limits

VII. MPC MODEL: MPC-24EF (continued) 

A. Allowable Contents (continued) 

d. Decay Heat Per Assembly

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

e. Fuel Assembly Length 

f. Fuel Assembly Width 

g. Fuel Assembly Weight

< 710 Watts.  

As specified in Section 2.4. Tables-2. -5 
or 2.1-7.  

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1,680 lbs (including NON-FUEL 
HARDWARE and DFC)

B. Quantity per MPC: Up to four (4) DAMAGED FUEL ASSEMBLIES and/or FUEL 
DEBRIS in DAMAGED FUEL CONTAINERS, stored in fuel storage locations 3,6, 
19 and/or 22. The remaining MPC-24E fuel storage locations may be filled with 
PWR INTACT FUEL ASSEMBLIES meeting the applicable specifications.  

Note 1: Fuelassemblies containing BPRAs,TPDs,WABAs, waterdisplacement guide tube 
plugs, or orifice rod assemblies, or vibration suppressor inserts may be stored in 
anyfuelcell location. Fuel assemblies containing CRAs, RCCAs, CEAs, orAPSRs 
may only be loaded in fuel storage locations 9, 10, 15, and/or 16. These 
requirements are in addition to any other requirements specified for uniform or 
regionalized fuel loading.  

Certificate of Compliance No 1014 
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Table 2.1-1 (page 36 of 39) 
Fuel Assembly Limits

VIIl. MPC MODEL: MPC-32F

A. Allowable Contents

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with 
or without NON-FUEL HARDWARE and meeting the following specifications 
(Note 1): 

a. Cladding Type: ZR or Stainless Steel (SS) as specified in 
Table 2.1-2 for the applicable fuel 
assembly array/class 

b. Initial Enrichment: As specified in Table 2.1-2 for the 
applicable fuel assembly array/class.  

c. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly:

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No. 1014 
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Cooling time >_ 8 years and an average 
burnup ._ 40, 000 MWD/MTU.  

As specified in Section 2.4.  

As specified in Table 2.1-8.
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Table 2.1-1 (page 37 of 39) 
'Fuel Assembly Limits

VIII. MPC MODEL: MPC-32F (cont'd) 

A. Allowable Contents (cont'd) 

d. Decay Heat Per Assembly

i. ArraylClasses 14x14D, 
14x14E, and 15x15G

e.  

f.  

g.

ii. All Other Array/Classes 

Fuel Assembly Length 

Fuel Assembly Width 

Fuel Assembly Weight

Certificate of Compliance No. 1014 
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< 710 Watts.  

As specified in Section 2.4.  

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

<_ 1,680 lbs (including NON-FUEL 
HARDWARE and DFC)
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Table 2.1-1 (page 38 of 39) 
Fuel Assembly Limits 

VIII. MPC MODEL: MPC-32F (cont'd) 

A. Allowable Contents (cont'd) 

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS, 
with or without NON-FUEL HARDWARE, placed in DAMAGED FUEL 
CONTAINERS. Uranium oxide PWR DAMAGED FUEL ASSEMBLIES and 
FUEL DEBRIS shall meet the criteria specified in Table 2.1-2 and meet the 
following specifications (Note 1):

a. Cladding Type: 

b. Initial Enrichment:

c. Post-irradiation Cooling Time 
and Average Burnup Per 
Assembly: 

L Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Arrayl Classes 

iii. NON-FUEL HARDWARE 

Certificate of Compliance No. 1014 
Appendix B

ZR or Stainless Steel (SS) as specified in 
Table 2.1-2 for the applicable fuel 
assembly array/class 

As specified in Table 2.1-2 for the 
applicable fuel assembly array/class.

Cooling time > 8 years and an average 
bumup < 40,000 MWDIMTU.  

As specified in Section 2.4.  

As specified in Table 2.1-8.
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Table 2.1-1 (page 39 of 39) 
Fuel Assembly Limits

VIII. -MPC MODEL: MPC-32F (cont'd) 

'A. Allowable Contents (cont'd) 

d. Decay Heat Per Assembly

i. Array/Classes 14x14D, 
14x14E, and 15x15G 

ii. All Other Array/Classes 

e. FuelAssembly Length 

f. Fuel Assembly Width 

g. Fuel Assembly Weight

<710 Watts.  

As specified in Section 2.4.  

< 176.8 inches (nominal design) 

< 8.54 inches (nominal design) 

< 1, 680 lbs (including NON-FUEL 
HARDWARE and DFC)

B. QuantityperMPC: Up to eight (8) DAMAGED FUEL ASSEMBLIES and/or FUEL 
"DEBRIS in DAMAGED FUEL CONTAINERS, stored in fuel storage locations 1, 
4, 5, 10,23,28, 29, and/or 32. The remaining MPC-32 fuel storage locations may 
be filled with PWR INTACT FUEL ASSEMBLIES meeting the applicable 
specifications....  

Note 1: Fuel assemblies containing BPRAs, TPDs, WABAs, water displacement guide 
tube plugs, orifice rod assemblies, or vibration suppressor inserts may be stored 

. in any fuel cell location. Fuel assemblies-containing'CRAs, RCCAs, CEAs', or 
APSRs may only be loaded in fuel storage locations 13, 14, 19 and/or 20. These 
requirements are in addition to any other requirements specified for uniform or 
regionalized fuel loading.  

Certificate of Compliance No 1014 
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Table 2.1-2 (page 1 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 14x14A 14x14B 14x14C 14x14D 14x14E 
Array/Class 

Clad Material ZZR ZZR Z-ZR 
(Nete-_ 

Design Initial U <4G:7-361 <46-7-408 <_4-5433 <400 <206 
(kg/assy.) (Note 3) -_- _-__ _206 

Initial Enrichment 
(MPC-24, 24E and < 4.6 (24) < 4.6 (24) < 4.6 (24) < 4.0 (24) _ 5 0 (24) 
24EF without soluble 
boron credit) <50 <50 < 5.0 <50 <50 
(wt % -U) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) 
(Note 7) 

Initial Enrichment 
(MPC-24, 24E, 24EF, 
32, or 32Fwith 
soluble boron credit <50 <5.0 <5.0 <5.0 <5.0 
- see Note- 5 eff4-7-) 
(wt % __) 

No. of Fuel Rod Locton 179 179 176 180 173 Locations 

FueiRodCladO.D. > 0 400 >0.417 > 0.440 > 0 422 >0 3415 
(in.)_________ _______________ __ 

Fuel Rod Clad I D. < 0.3514 < 0 3734 < 0.3880 < 0 3890 < 0.3175 
(in.) ________ ________________ 

Fuel Pellet Dia. (in.) < 0.3444 < 0 3659 < 0 3805 < 0 3835 < 0.3130 

Fuel Rod Pitch (in.) <0 556 < 0.556 < 0.580 <0 556 Note 6 

ActiveFuelLength < 150 < 150 < 150 < 144 < 102 
(in.)_________ ______________ __ 

No.ofGuideand/or 17 17 5 (Note 4) 16 0 
Instrument Tubes 

Guide/Instrument 
Tube >0 017 >0 017 >0 038 >0 0145 N/A 
Thickness (in)

Certificate of Compliance No. 1014 
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Table 2.1-2 (page 2 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Fr/lAssemly 15x15A 15x15B "15x15C 15xl5D 15x15E 15x15F Array/Class 

Clad Material -ZR 
fNete-2) _ _ _ _ _ _Z RZ Z fZ -fZ f 

Design Initial U :47-5495 
(kgfassy.) :<S464.468 <464468 S <464 468 -< 4-7- 495 <_46- 495 
(Note 3) 

Initial Enrichment
(MPC-24,24E and <-4.1 (24) _<4.1 (24) _<4.1 (24) <-4.1 (24) _4.1 (24) :S4.1 (24) 
24EF without soluble
boron credit) <4.5 <4.5 <_4.5 <45 -<45 <4.5 
(wt % -U) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) 
(Note 7) 

Initial Enrichment 
(MPC-24, 24E, 24EF, 
32, or 32Fwith <50 <50 <5 0 <500 << 55.0 
soluble boron credit -
see Note& 5 eft4-7-) 
(wt % -U) 

No. of Fuel Rod 204 204 204 208 208 208 
Locations 

Fuel Rod Clad O.D.
(in.) > 0.418 > 0 420 > 0.417 > 0.430 > 0.428 > 0.428 

Fuel Rod Clad I.D.  

(in) .< 0.3660 < 0.3736 <0.3640 < 0.3800 < 0.3790 < 0.3820 

Fuel Pellet Dia. (in.) _< 0.3580 -< 0.3671 :5 0.3570 :S 0.3735 <0.3707 < 0.3742 

Fuel Rod Pitch (in.) < 0 550 < 0 563 < 0.563 < 0.568 < 0 568 < 0.568 

Active Fuel Length .. <05011 
(in.) 5_s 150 <150 <150 <150 150 <150 

No of Guide and/or 
Instrument Tubes 21 21 21 17 17 17 

Guide/Instrument 200165- 0 >00165 0.0150 a>0.0140 >0.0140 
Tube Thickness (in) - 0 016 -
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Table 2.1-2 (page 3 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 15x15G 15x15H 16x16A 17x17A 17x17B 17x17C 
Array/ Class 

Clad Material IZR ZZR & ZR ZZR 
(Nete-_ 

Design Initial U < 420 
(kg/assy.) < 2<45 495 < 443 < 467- 428 < 46-7- 469 <474 475 
(Note 3) 

Initial Enrichment 
(MPC-24, 24E, and <4 0 (24) _5 3 8 (24) <4.6 (24) < 4.0 (24) <4 0 (24) <4.0 (24) 
24EF without soluble 
boron credit) <45 <42 <50 < 4.4 < 4.4 <44 
(wt % •U) (24E/24EF) (24E124EF) (24E/24EF) (24E/24EF) (24E/24EF) (24E/24EF) 
(Note 7) 

Initial Enrichment 
(MPC-24, 24E, 24EF, 
32, or 32Fwith <50 <50 <5.0 <50 <50 <5.0 
soluble boron credit _ _<5<5 _ 

- see Notes, 5 and4-7-) 
(wt % -U) 

No of Fuel Rod 204 208 236 264 264 264 
Locations 

Fuel Rod Clad 0 D. > 0.422 > 0.414 > 0.382 > 0.360 > 0.372 > 0.377 
(in) _ _ _ _ __ _ _ _ _ 

Fuel Rod Clad I.D.  
(in) R:0.3890 <0.3700 <0 3320 :<0 3150 <0 3310 <0.3330 

Fuel Pellet Dia. (in.) _50.3825 :50.3622 <0.3255 :<0 3088 <0.3232 <0.3252 

Fuel Rod Pitch (in.) :S 0.563 <0.568 < 0.506 < 0 496 < 0.496 < 0.502 

ActiveFuelLength < 144 <150 <150 < 150 <150 <150 
(in.) _______ ______ 

No.ofGuideand/or 21 17 5 (Note 4) 25 25 25 
Instrument Tubes 

Guide/Instrument 
Tube >_0.0145 >0 0140 >_0.0400 >_0 016 >-0.014 >-0 020 
Thickness (in.)
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Table 2.1-2 (page 4 of 4) 

PWR FUEL ASSEMBLY CHARACTERISTICS 

Notes: 

1. All dimensionsare design nomrinal values. Maximum and minimum dimensions are specified to 
bound variations in-design nominal values among fuel assemblies within a given array/class.  

2. Zr duignates ,lAdding , ,ateri, m,8e -f i-,u-,, it-,i, zirccnium al•cys Deleted.  

3. Design initial uranium weight is the nominal uranium weight specified for each assembly by the fuel 
manufacturer or reactor user. For each PWR fuel assembly, the total uranium weight limit specified 
in this table maybe increased up to 2.0 percent for comparisonwith users'fuelrecords to account 
for manufacturer's tolerances.  

4. Each guide tube replaces four fuel rods.  

5. Soluble boron concentration per LCO 3.3.1.  

6. This *fuel assembly array/class includes only the Indian Point Unit 1 fuel assembly. This fuel 
assembly has two pitches in different sectors of the assembly. These pitches are 0.441 inches and 
0.453 inches.  

7. For those-MPCs loaded with both INTACT FUEL-ASSEMBLIES and DAMAGED FUEL 
ASSEMBLIES _or FUEL DEBRIS,. the 'maximum initial enrichment of the INTACT FUEL 
ASSEMBLIES, DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS is'4.0 wt.% 235U.  

Certificate of Compliance No. 1014 
Appendix B 2-49



Approved Contents 
2.0

Table 2.1-3 (page 1 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 6x6A 6x6B 6x6C 7x7A 7x7B 8x8A 
Array/Class 

Clad Material &ZR ZZR ZZR ZZR 

Design Initial U <110 <110 <110 <100 < 195 < 120 
(kg/assy.) (Note 3) .10.  

Maximum PLANAR- < 2.7 for the 
AVERAGE INITIAL UO 2 rods.  
ENRICHMENT <2.7 See Note 4 <2.7 <2.7 <42 <27 
(wt.% -U) for MOX 
(Note 14) rods 

Initial Maximum Rod 
Enrichment <40 <40 <40 <55 <50 <4.0 
(wt.% -U) 

No. of Fuel Rod 35 or 36 (up 
Locations 35 or 36 to 9 MOX 36 49 49 63 or 64 

rods) 

Fuel Rod Clad O.D.  in.) R>0.5550 >0 5625 >_0.5630 >>04860 >_0 5630 >0.4120 

Fuel Rod Clad -.D. <0.5105 <0.4945 <0 4990 <0.4204 <0.4990 <0 3620 
(in.) ______ ______ 

Fuel Pellet Dia. (in.) _<0.4980 <0.4820 <0 4880 <0.4110 <0.4910 <0 3580 

Fuel Rod Pitch (in) -0.710 <0.710 <0.740 <0.631 <0 738 <0.523 

Active Fuel Length 120 <120 <775 <80 < 150 <120 
(in.) <_120_<_120 -_77 5_-80__10_ <12 

No. of Water Rods 1 orO 1 orO 0 0 0 1 orO 
(Note 11) 

Water Rod tes (in)> 0 > 0 N/A N/A N/A > 0 Thickness (in ) 

Channel Thickness <0060 <0 060 _<0.060 <0.060 <0 120 <0.100 
(in) I I I I I I
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Table 2.1-3 (2 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 8x8B 8x8C 8x8D 8x8E 8x8F 9x9A 
Array/Class 

Clad Material -'ZR ZZR ZZR 
(Nete-2) _ 

Design Initial U 
g (kg/assy.)(Note3) .9192 <-494- 183 <494 183 < 494 183 < 191 <-4-.9 180 

Maximum PLANAR
AVERAGE INITIAL 
ENRICHMENT < 4.2 < 4.2 < 4.2 < 4.2 < 4.0 <4.2' 
(wt.% -U) 
(Note 14) 

Initial Maximum Rod 
Enrichnment <5.0 < 5.0 <50 <50 <_5.0 < 5.0 
(wt% -U) 

No. of Fuel Rod -63or64 62 60or61 59 64 74166 
Locations . (Note 5) 

Fuel Rod Clad O.D.  (>) > 0.4840 > 0 4830 > 0.4830 - 0.4930 > 0.4576 > 0.4400 

Fuel Rod Clad I.D.  
<04295 <<04250 <<04230 <0.4250 <0.3996 <_03840 (in.) 

Fuel Pellet Dia. (in.) <0.4195 _<0.4160 <0.4140 _<0.4160 :S0.3913 _S0.3760 

Fuel Rod Pitch (in.) < 0.642 _<0.641 <0.640 -<0 640 < <0.609 _0.566 

Design Active Fuel 
Length (in) <15 <150 -150 < 150 < 150 < 150 

No of Water Rods 10 2 1-4 N/A 2 
(Note 11) 1_or0 2- (Note 7) (Note 12) 

Water Rod Thickness 
(i.- >0 034 >0.00 >0.00 >0.034 >0.0315 >0.00 (in.)________ _______ _____ __ 

Channel Thickness Cn.) ..... . -<0.120 - <0.120-- . <0.120 -<0 100 5<0.055 -<0.120 (in.) 
I_______ 

_______ ______ ______ ______ ______
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Table 2.1-3 (page 3 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 9x9B 9x9C 9x9D 9x9E 9x9F 9x9G 
Array/Class (Note 13) (Note 13) 

Clad Material ZZR 
(Ne"e2 __ 

Design Initial U 
(kg/assy.) (Note 3) <-173 .- 79175 <-7-e175 .- t-4183 <47-183 <47-157 

Maximum PLANAR
AVERAGE INITIAL 
ENRICHMENT <42 <-4.2 <42 <-4.0 <40 <42 
(wt.% -U) 
(Note 14) 

Initial Maximum Rod 
Enrichment < 5.0 < 5 0 <5 0 < 5 0 <50 < 5.0 
(wL% -U) 

No.ofFuelRod 72 80 79 76 76 72 
Locations 

FuelRodClad0 D. >0.4330 >0 4230 >0 4240 >0 4170 >0 4430 >0 4240 
(in.) _______ _______ 

FuelRodCladI. <0 3810 <0 3640 <0 3640 <0.3640 <0 3860 <0 3640 
(in .) ......  

Fuel Pellet Dia. (in.) < 0.3740 < 0.3565 <0.3565 < 0.3530 < 0.3745 < 0.3565 

Fuel Rod Pitch (in) <-0.572 <-0.572 <0.572 <0 572 <-0.572 <-0.572 

Design Active Fuel <150 <i15 <i15 <150 <i15 <150 
Length (in.) 

No. of Water Rods 1 (Note 6) 1 2 ( 61 
(Note 11) (Note 6) 

WaterRodThickness > 0.00 > 0.020 >0 0300 >0.0120 > 0.0120 >0 0320 
(in.) __ 0.120 <0_100 0 __I __I_ _ < <

Channel Thickness :S0.120 <0 100 < 0.100 < 0.120 < 0.120 < 0.120 
(in ) I_
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Table 2.1-3 (page 4 of 5) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly Array/Class 10xlOA 1OxIOB 10xl0C 1Oxl0D 1Oxl0E 

Clad Material (Nete-2 -4 R Z-f ZR "-I ZR SS SS 

Design Initial U (kg/assy.) (Note 3) < 1'88 < 188 <-48&& 172 <_ 125 < 125 

Maximum PLANAR-AVERAGE INITIAL 
ENRICHMENT 
(wt.% -U) < 4.2 < 4.2 < 4.2 < 4.0 <40 

(Note 14) 1 , 

Initial Maximum Rod Enrichment 50 <50 <5.0 <50 <5.0 
(wt.% -U) <_5.0_< _ 0__ 5.0 

No. of Fuel Rod Locations 92/78 91/83 
S(Note 8) (Note 9) 

Fuel Rod Clad O.D. (in.) > 0.4040 _>0.3957 >0.3780 _>0.3960 > 0.3940 

Fuel Rod Clad I.D. (in.) < 0.3520 < 0.3480 < 0.3294 < 0.3560 < 0.3500 

Fuel Pellet Dia. (in.) < 0.3455 < 0.3420 <0.3224 < 0.3500 < 0.3430 

Fuel Rod Pitch (in.) <0.510 <-0.510 <0.488 < 0.565 <-0.557 

Design Active Fuel Length (in.) < 150 5S 150 < 150 <83 <83 

No. of Water Rods (Note 11) 2 , 1 (Note 6) 5 (Note 10) 0 4 

Water Rod Thickness (in) > 0.0300 > 0 00 > 0 031 N/A > 0.022 

ChannelThickness (in.) <_0.120 <0.120 <0 055 <0.080 <_0.080

Certificate of Compliance No. 1014 
Appendix B 2-53



Approved Contents 
2.0 

Table 2.1-3 (page 5 of 5) 

BWR FUEL ASSEMBLY CHARACTERISTICS 

Notes: 

1. All dimensions are design nominal values. Maximum and minimum dimensions are specified to 
bound variations in design nominal values among fuel assemblies within a given array/class.  

2. Zr designates cladding mteriel fade ef zir.n.umrr ...u . .),y3 Deleted.  

3. Design initial uranium weight is the nominal uranium weight specified for each assembly by the fuel 
manufacturer or reactor user. For each BWR fuel assembly, the total uranium weight limit specified 
in this table may be increased up to 1.5 percent for comparison with users' fuel records to account 
for manufacturer tolerances.  

4. < 0.635 wt. % mU and < 1.578 wt. % total fissile plutonium (2Pu and 241Pu), (wt. % of total fuel 

weight, i.e., U0 2 plus PuO 2).  

5 This assembly class contains 74 total rods; 66 full length rods and 8 partial length rods.  

6. Square, replacing nine fuel rods.  

7. Variable.  

8. This assembly contains 92 total fuel rods; 78 full length rods and 14 partial length rods.  

9. This assembly class contains 91 total fuel rods; 83 full length rods and 8 partial length rods.  

10. One diamond-shaped water rod replacing the four center fuel rods and four rectangular water rods 
dividing the assembly into four quadrants.  

11. These rods may also be sealed at both ends and contain Zr material in lieu of water.  

12. This assembly is known as "QUAD+." It has four rectangular water cross segments dividing the 
assembly into four quadrants.  

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or the 9x9F set of limits 
for clad O.D., clad I.D., and pellet diameter.  

14. For those MPCs loaded with both INTACT FUEL ASSEMBLIES and DAMAGED FUEL ASSEMBLIES 
or FUEL DEBRIS, the maximum PLANAR AVERAGE INITIAL ENRICHMENT for the INTACT FUEL 
ASSEMBLIES is limited to 3.7 wt % 2U, as applicable.  
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Table 2.1-4 

.TABLE DELETED 

FUE ASEMLY OOLMCAND MXMM..EAEBRU

Post. MPG 24 MPG 24ER4EF MPG 24Ei24EF PG3 MPG68M~OF MPG 6W6FF 
irdut PWR PWR Asse MIy PWR Assembly PWR BWR Asmnb~ BWR A.3embly 

C-00ein Assmbly Burniu Butirmp Assmbi uru Bintip 
Thime 6ttrnup {INT-A~ffFUEL (BAM.AGED FUEL= Btl Imp- f+F(fREI AMACE9 FUEL= 

(yeams (INFAOTFUREI A6GEMBUIEE ASSEMBLIES AND fRf:fAF-=F FE ASSMBI~ES) ASSEMBLIES N 
ASSEMBLIES) fMwqfMfu FUEI: DEBRIS) ASSEMBL~IES fMw~iM1U) IFUSe -6BRI6) 

1Mw9iMf TU) (MWBN-U (MWBRAT-U) MWRAU) 

449,69 4149 3Q2Og 2,0 38,Ggag;g 

61,6000 412,03,9 ;.00 16.000a~gg 

53G.100 6,70 61,;00 1050 ,600 1 47990 

-4961,500r2,g 65,100 16,000 60,900 48.400 

~-44 654,600 66.100 63,800 15,7090 go 4,9 

-- 44 6 7,100:;;Q 61,0004669 624700 50,700 

67,100 68,000 66,800 17,200 62,000 G1,699 

g,,,,rp ! fj~ei ~m-Q"hI"o--f c'ddrl- "gd9of ý1 Milg h,. th~rz n, p 7,-,i,,, -~ hiorW 45.000 1T1ATIMI4J1 

thR VAIIuz ;R thig tblez, W14zhz'.'zr IMAR
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Table 2.1-5 

TABLE DELETED 

(WmrFORPM FUEL L04pipNG) 

PotMPG-24 MPG 24E!24EF MPG 24EQ4EF MPG 32 MPG 68O8FF MPG WHIEFF 
frradiato PWR PWR PWR Asseflyb PWR BWR BWR Asemby 

Glng Asse by Asse by Decay liesl Assemby Asse nbly Deeny ie 
Tille Decay-Ilea Becay-l-eat (BAMAGED rUSL Becsy-Heat Beeny-Ilea (DAIAACEB F! 

(ya INT-ffeFUE~ (INf-Aff FUEh ASSEMBLIES AND (!NfAGF-FUE flNfAeTFUREb ASSEMBLIESAN 
ASSEMBLIES) ASSEMBIJEer) FUEL EBRf6S ASSEMBLIES ASSEMBLIE FUEI:EEBRIGj 

f~~atts (Watts ~(wattts (at Wts(at 

44974 7 4-4 45 -4 444 3 

4422 444; 494 97 4 3-4 

494943 40& 4C4&4 

4929 9;;3 804 ;&64 4 

~-44949 492a 07; 7.04 a44 

49i990 409 49;42 -"Z4 939 

1294& 4994 944 4& 3&4 

4294a 499 954 3; 38433 

~-44 947- 99 944 zq4 a324 

~-44 974 "9 4 404 G4 4-; 39;
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Table 2.1-6 (page 1 of 2) 

TABLE DELETED

FUEL= AESEMBL-Y COOLINC AND MAXI 
I!~P~P~h m I 6 S -~~riI

M~UM NAVERAGCE DURNUP
F% E-= %S 1 W.i i

Post irradiation MP~G 24 MG2 
Geelngire PWR Assemby PWR Assembly 

(yeOFS) -Buffi urnu 
fer Region feF Region 2 
QMWAWDTM (MW9DMTU 

49,899- 2,0 

66,499 41,100 

Ný ~~61,200 :,9 

~-462,50 9000 

--- 4-7-66.000 

-- 4-950,8000 

Notes:- 1. Lincar interpe!Dtien between peints is pcrmfitted.  
2. These lifnitsa pply te INT:ACT- FUEL -AGGShE36ELIE, 
a BUrnýýfez fuel s mlm3wth eledding fneele ef mat

MPG 24Ei4rF 

fo eglen I 

61.600 

58,100 

68,200

MPC 24E424E-F 
PWR Assembly 

for Regien 

32,200 

37,400 

13,800 

1:7,500 

49,000 

53,700 

55,800 

53,800

DPAIAGED FUEL AGGRE36I!ES, and FUEL=I DFEBRIS 
:criz!9 etheic then~ Zircsley 2 er Ziwcsley 4 ic hfnitcd te

"I~,u ivivuUHv MHfM1 8F then viue in this table, %rhiehek~eF iSlss
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Table 2.1-6 (page 2 of 2) 

TABLE DELETED 

F-UEL ASSENSLY COOL!NC AND MAXIM UM AVE=RAGE BURNUP 
(PEGION ALIZ D FUEL LOADI G) 

Pest irradiation MAPG 32 MPG 32 MPG 68i68FF MPG 68iS8FF 
Geeling-Rre PWR Assemb! PWR-Assermbly BWR Assembly BWRseb 

(years) -BurnupButtp Bur,-up Burnp 
forRegion 4 for Region 2 Fer Region fer Regiesi-2 

(MwqMT-) AwqiMT- MWD/MT-Y* {MWDRATU 

G98922,;g 46,4 6QG 

-:-44,59 29,e 4z49 3,0 

54 0,900 35,200 ~ 6660 40,200 

-4-2- 51.000 86200 58,500 41,200 

~-4-4 638(o 37,800 53,800 13,300 

-4-5 6,79938,600 59,000) 11,200 

-44- 491,200 4,9 

10,300 46,90 

1,500 17,500 

N~c.1 Lincor intcrpolation between points is pcrm~itted 
2. Theoo HF4 a~t pply le IP4TACT- FUEL ASSEMBLES, DAINGFACD FUEL6 AGSCEM4B~lIE, and RFUL DE=BRIS.  
3 Burrup for fuol essefrnblie with eleddirg Fmade of motor~iBlo other than Zirooloy 2 or Z' Feeley 4 is lifietedt 

45,000 PAWDIMTUY or the,.value in this table, whioho-vor iso bo
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Table 2.1-7 (page 1 of 2) 

TABLE DELETED 

F:UEL AGGEMKLY COOLPIN AND MAXIMUM DECAY HEIA~T 
(.E2GIONALIZEDFUEL L10D041M 

Post irrediefin MPG~ 2 MPG-~ 2 rC 2 A r-- F MPG 24EF'24EF 
GeeligTme PWR Assembly . .ysmb PWR Aesembty PWR Asembly 

(years 0 eeey-H ee4 Deeay Hes -Deesy Heel Deeey-Heat 
for Re~en 4 for Re~ien- 2e-ein Fer Regien 

000 GG 1510 000 

1235 909 42:7 94 

i~2 297 000 1260 9000 

1103a 4 :246 000 

1165 000s 000 

Netes: 1. LiURefinterpelatiern between poin'ts i pefffitt&4
2. lnelude3 all saufees ef deey- heat (iLz fuel and N9N FUE I: 1ARIDWARF) 
4 Thesez Hmitzk apply te I4T-ACT- FUYEL ASSEMBL~iE, DAMAIGED F:UEL ,AGGFP.4lIEC=, and FUEL6 DE=BRIG 
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Table 2.1-7 (page 2 of 2) 

TABLE DELETED 

FUEL ASSEMBLY COOLINC AND MAXIMUM D 1A EArT
(RE~GIONSALIZE-D FUE-Lr- LO0A-DING) 

Pesat irradiation MPG 32 MPG 32 MPG W6&8FF MPG 68168FF 
GeolingTme PWR~~ssembly PWR Assembly 3WR Assembly BWR Assembly 

-Yef)Deeay 1 eeM Oeeay 1 eat -Deeey 1 eat- Deeay Hea 
fef Regien 1 fef Regio few Regi4n fer Regier,-2 

10972 600 160ý 275& 

-9964 64 44 4 

9&G G 4 2-7-5 

04-3 600 403 275T& 

> 18 934 49-1 246 

-44 924 -194 2--

ýý46 0-1a 600 a9+ 275 I 

ýý4-600G 275& 

Notes: 1. LineaF Wntopobtionl between points is pcrmITtted 
2. inelude3 all Saurccs of deesy heat (iLe., fuel and NO)N FUEL 1 IARDWARE).  
3. Thaca limits apply to INTACT FUEL ASSEMLES~i, DA1AGED FELjj~ ASSEMBLIES, and FUEL DEB=RIS9.  
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Table 2.1-8 
NON-FUEL HARDWARE COOLING AND AVERAGE BURNUP 

Post-irradiation NEUTRON POISON GUIDE TUBE CONTROL APSR 
Cooling Time INSERTS HARDWARE COMPONENT BURNUP 

(years) (Note 3) (Note 4) (Note 5) (MWDIMTU) 
BURNUP BURNUP BURNUP 

(MWD/MTU) (MWDIMTU) (MWDIMTU) 

->3 <29G99 24,635 NA (Note 6) NA NA 

>_4 < 2-,G9G 30,000 < 20,000 NA NA 

->5 < A, 36,748 < 25,000 < 630,000 < 45,000 

>6 <_49,09 44,102 < 30,000 _< 54,500 

>7 < 45,GGG 52,900 < 40,000 <68,000 

>_8 <_, 60,000 < 45,000 < 83,000 

>9 :r:9,09 < 50,000 <_ 111,000 

>10 - < 60,000 < 180,000 

>11 _< 75,000 < 630,000 

>12 < 90,000 

>13 -< 180,000 

>14 < 630,000 

Notes: 1. Linear interpolation between points is permitted, except that TPD'and APSR burnups > 180,000 MWDIMTU 
and < 630,000 MWDIMTU must be cooled_> 14 years and_> 11 years, respectively.  

2. Applicable to uniform loading and regionalized loading.  

3. Includes Burnable Poison Rod Assemblies (BPRAs), efd Wet Annular Burnable Absorbers (WABAs), and 
vibration suppressor inserts 

4. Includes Thimble Plug Devices (TPDs), water displacement guide tube plugs, and orifice rod assemblies 

5. Includes Control Rod Assemblies (CRAs), Control Element Assemblies (CEAs), and Rod Cluster Control 
Assemblies (RCCAs) 

6. NA means not authorized for loading 
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2.4 Allowable Cask and Fuel Assembly Bumup, Decay Heat, and Cooling 77me 

2.4.1 Uniform Fuel Loading 

Tables 2.4-1 through 2.4-3 provide the maximum allowable decay heat and bumup per 
assembly as a function of minimum cooling time for uniform loading for each MPC model.  

Table 2.4-1 
Maximum Allowable Decay Heat and Bumup for the MPC-24124EJ24EF - Untform Loading

1. Linear interpolation between points is permitted.  

2. Decay heat limits include all sources of decay heat (I.A, fuel and NON-FUEL HARDWARE).  

Certificate of Compliance No. 1014 
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Maximum Burnup per Assembly (MWDIMTU) (By ArraylClass)

Maximum 
Minimum Decay 
Cooling Heat per 

Time Assembly 15X15 15X15 17X17 
(yrs) (k W) 14x14A 14X14B 14X14C A/BIC DIEIFIH 16X16A 17X17A B/C 

3 1.666 45,940 41,011 41,372 34,270 32,340 37,239 36,657 33,358 

4 1.666 62,330 55,413 55,337 47,673 45,294 51,350 51,491 46,834 

5 1.666 74,792 66,288 65,727 57,748 54,871 62,039 62,914 57,084 

6 1.666 75,000 74,319 73,354 65,267 62,062 69,975 71,558 64,721 

7 1.666 75,000 75,000 75,000 71,011 67,495 75,000 75,000 70,451 

8 1.666 75,000 75,000 75,000 75,000 71,738 75,000 75,000 75,000 

9 1.666 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000

I
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2.4.1 Uniform Fuel Loading (cont'd)

Table 24-2 
Maximum Allowable Decay Heat and Bumup for the MPC-32132F - Uniform Loading

- Maximum 
Minimum Decay 
Cooling Heat per 

Time Assembly 15X15 15X15 17X17 
(yrs) (kW) 14x14A 14X14B 14X14C AIBIC DIEIFIH 16X16A 17X17A BIC 

-3 -1.250 33,672 29,927 30,083 24,944 23,549 -27,135 26,800 24,353 

4 1.250 47,316 42,131 41,984 36,302 34,559 39,101 39,203 35,740 

5 1.250 57,703 51,203 50,690 44,671 42,553 48,025 48,688 44,241 

6 1.250 65,404 57,850 57,023 50,832 48,538 54,499 55,781 50,493 

7 - 1.250 71,165 62,847 61,715 55,538 52,932 59,398 61,079 55,221 

8 1.250 75,000 66,759- 65,454 59,103 56,331 63,234 65,178 58,832 

9 1.250 -75,000 69,958 - 68,488 62,040 59,078 66,313 68,496 -"61,786 

10 1.250 75,000 72,667 71,132 64,514 61,352 68,925 71,371 64,241 

11 1.250 75,000 75,000 73,427 66,700 63,360 71,247 73,778 66,418 

12 1.250 75,000 75,000 75,000 68,642 65,169 73,279 75,000 68,-325 

13 1.250 75,000 75,000 75,000 70,491 66,870 75,000 75,000 70,122 

14 1.250 75,000 75,000 75,000 72,251 68,409 75,000 75,000 71,862 

15 1.250 75,000 75,000 75,000 73,844 69,924 75,000 75,000 73,429 

16 1.250 75,000 75,000 75,000 75,000 71,425 75,000 75,000 75,000 

17 1.250 75,000 75,000 75,000 75,000 72,793 75,000 75,000 75,000 

18 1.250 75,000 75,000 75,000 75,000 74,249 75,000 75,000 75,000 

19 1.250 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000

1. Linear interpolation between points is permitted.  

2. Decay heat hmits include all sources of decay heat (i.e., fuel and NON-FUEL HARDWARE).  
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2.4.1 Uniform Fuel Loading (cont'd) 

Table 2.4-3 (page I of 2) 
Maximum Allowable Decay Heat and Bumup for the MPC-68168FF - Uniform Loading

Maximum 
Minimum Decay 
Cooling Heat per 

Time Assembly 
(yrs) (kW) 7x7B 8x8B 8x8CIDIE, 9x9A 9x9B 

3 0.588 31,037 32,499 33,688 34,179 35,567 

4 0.588 43,297 45,195 46,857 47,477 49,477 

5 0.588 52,283 54,440 56,456 57,337 59,835 

6 0588 58,838 61,287 63,556 64,612 67,531 

7 0.588 63,857 66,403 68,974 70,000 70,000 

8 0.588 67,800 70,000 70,000 70,000 70,000 

9 0.588 70,000 70,000 70,000 70,000 70,000

1. Linear interpolaton between points is permitted.

2. Decay heat limits include all sources of decay heat (i.e., fuel and NON-FUEL HARDWARE).  
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2.4.1 Uniform Fuel Loading (cont'd) 

Table 2.4-3 (page 2 of 2) 
Maximum Allowable Decay Heat and Bum up for the MPC-68168FF - Uniform Loading

Maximum 
Minimum Decay 
Cooling Heat per 

Time Assembly 
(yrs) (k W) 9x9CID 9x9EIF 9x9G IOxIOAIB lOxIOC 

3 0588 35,123 33,299 38,533 32,790 35,614 

4 0.588 48,925 46,157 53,602 45,498 49,475 

5 0.588 59,133 55,559 65,015 54,784 59,784 

6 0.588 66,681 62,479 70,000 61,652 67,423 

7 0.588 70,000 67,792 70,000 66,796 70,000 

8 0.588 70,000 70,000 70,000 70,000 70,000

1. Linear interpolation between points is permitted.  

2. Decay heat limits include all sources of decay heat (i.e., fuel and NON-FUEL HARDWARE).  
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2.4.2 Regionalized Fuel Loading 

The allowable maximum decay heat and burnup per assembly as a function of mimimum 
cooling time for regionalized fuel loading shall be calculated as follows (Regions are defined in 
Figures 2.1-1 through 2.1-4): 

HOLTEC PROPRIETARY INFORMATION

Certificate of Compliance No. 1014 
Appendix B 2-66



Approved Contents 
2.0

HOLTEC PROPRIETARY INFORMATION

2.4.2.5 Linear interpolation is permitted between points after the values for fuel assembly decay 
heat in Region I (qp,, 1) and bumup (B) are calculated.  

2.4.2.6 Decay heat limits per assembly are applicable to all sources of decay heat (i.e., fuel 
and NON-FUEL HARDWARE).  
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2.4.2 Regionalized Fuel Loading (cont'd) 

Table 2.4-4 summarizes the sources for the generic values for the coefficients that are based 
on the thermal analysis, the values input by the cask user, and the values that are calculated 
to determine the allowable maximum decay heat and burnup per assembly for Regions I and 
2 as a function of cooling time.  

Table 2.4-4 
Source of Values for Regionalized Storage Computations

VARIABLE SOURCE 

NReg. I Provided in Table 2.4-5 

NR.,. 2  Provided in Table 2.4-5 

Q Provided in Table 2.4-6 

A, Provided in Table 2.4-6 

A1  Provided in Table 2.4-6 

A2  Provided in Table 2.4-6 

Do Provided in Tables 2.4-7 and 8 

D, Provided in Tables 2.4-7 and 8 

qRegm 2 Input by user 

qRegm I Calculated 

B Calculated

Table 2.4-5 provides the values for N ,,, N,2•', and qReglo, 2 for the various MPC models.  

Table 2.4-5 
Regionalized Storage Non Cooling Time-Dependent Inputs 

MPC MODEL NRftlof I NReglo, 2 qRgo,, 2  qRJ,,. 2 
(Maximum) (Maximum) (Minimum) (Maximum) 

(kW) (kW) 

24124EI24EF 4 20 0.900 1.666 

32132F 12 20 0.600 1.250 

68168FF 32 36 0.275 0.588
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K> K��I
2.4.2 Regionalized Fuel Loading (cont'd) 

Table 2.4-6 provides the values for Q, A0, A, and A2 for the various MPC models.  

Table 2.4-6 
Additional Regionalized Storage Non-Cooling 77me-Dependent Inputs 

MPC Q 

Model (kW) Ao A 1 x 10O 3 A 2 x 104 

24/24EJ24EF - 40 0.48861 9.8125 1.6594 

32132F 40 0.77891 5.8735 1.1880 

68168FF 40 0.83760 -3.9413 5.4811
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2.4.2 Regionalized Fuel Loading (cont'd) 

Tables 2.4-7 and 2.4-8 provide the cooling time-dependent values used to calculate the 
maximum allowable fuel assembly decay heat and bumups for regionalized fuel loading, using 
the preceding equations.  

Table 2.4-7 (page 1 of 2) 
PWR Fuel Cooling Time-Dependent Inputs 

ArraylClass. Array/Class Array/Class ArraylClass 
14x14A 14X14B 14X14C 15X15AIBIC 

Minimum 
Cooling 

Time 
(yrs) Do D1 Do D, D, D, D, D, 

3 -3,452 29,674 -3,295 26,580 -3,863 27,146 -2,932 22,311 

4 2,313 36,003 2,318 31,851 1,958 32,021 1,651 27,707 

5 6,476 40,982 5,986 36,174 5,615 36,060 5,473 31,359 

6 8,932 45,178 8,480 39,496 8,068 39,164 7,561 34,617 

7 10,277 48,711 9,744 42,483 9,435 41,824 9,157 37,1C' 

8 11,126 51,701 10,619 44,912 10,174 44,224 9,583 39,61b-' 

9 11,727 54,243 11,153 47,044 10,697 46,233 10,167 41,499 

10 12,211 56,418 11,641 48,821 10,745 48,310 10,616 43,119 

11 12,131 58,857 11,596 50,830 11,105 49,858 10,577 44,899 

12 12,501 60,571 11,908 52,306 10,964 51,688 10,901 46,193 

13 12,252 62,835 11,781 54,081 10,809 53,443 10,756 47,778 

14 12,762 64,097 11,672 55,734 11,126 54,610 10,559 49,354 

15 12,591 66,102 12,049 56,822 10,945 56,252 10,864 50,384 

16 12,794 67,586 11,853 58,482 11,199 57,397 10,739 51,781 

17 12,668 69,452 11,607 60,201 11,122 58,856 10,524 53,262 

18 13,122 70,568 11,946 61,239 10,970 60,382 10,822 54,203 

19 12,924 72,471 11,736 62,865 11,129 61,592 10,660 55,587 

20 12,802 74,333 12,182 63,735 10,884 63,240 10,428 57,098

Certificate of Compliance No. 1014 
Appendix B 2-70



Approved Contents 
2.0

2.4.2 Regionalized Fuel Loading (cont'd) 

Table 2-4-7 (page 2 of 2) 
PWR Fuel Cooling 77me-Dependent Inputs 

ArraylClass ArraylClass ArraylClass . ArraylClass 
15x15DIEIFIH 16x16A 17x17A 17x17BIC 

Minimum 
Cooling 

Time 
(yrs) Do Ell Do D_ Do D, D, D, 

3 -2,723 21,032 -3,003 24,124 -2,597 23,533 -2,564 21,544 

4 1,847 26,151 1,834 29,832 2,080 29,706. 1,690 27,222 

5 5,627 29,541 6,017 33,607 6,043 34,116 5,741 30,800 

6 7,997- 32,433 8,111 37,111 8,489 37,834 7,842 34,121 

7 9,276 34,925 9,833 39,652 9,748 41,065 9,569 36,522 

8 10,146 36,948 10,129 42,484 10,551 43,702 9,889 , 39,155 

9 10,666 38,730 10,761 44,442 11,083 45,931 10,349 41,150 

10 10,690 40,530 11,129 46,237 11,019 48,282 10,853 42,711 

11 11,123 41,790 11,069 48,143 11,423 49,884 10,751 44,534 

12 11,044 43,300 11,472 49,446 11,245 51,855 11,113 45,770 

13 10,855- 44,812 11,349 51,109 11,564 - 53,193 10,939 47,347 

14 -11,148 45,809 11,119 52,806 11,388 54,940 10,779 48,867 

15 11,011 47,131 11,439 53,890 11,116 56,717 11,063 49,893 

16 10,833' 48,474 11,246 55,447 11,441 57,828 10,924 51,276 

17 11,167 49,301 11,082 56,956 11,238 59,488 , 10,788 - 52,643 

18 10,957 50,634 11,342 58,006 11,060 61,099 10,949 53,709 

19 410,804 51,915 11,183 59,494 11,353 62,178 10,819 55,048 

20 10,663 53,171 11,035 60,989 11,043 63,938 10,626 56,469
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24.2 Regionalized Fuel Loading (cont'd) 

Table 2-4-8 (page 1 of 2) 
BWR Fuel Cooling lime-Dependent Inputs 

ArraylClass ArraylClass ArraylClass ArraylClass ArraylClass 
7x7B 8x8B 8x8CIDIE 9x9A 9x9B 

Minimum 
Cooling 

Time 
(yrs) D, D_ _ Do D_ I Do D_ Do D_ Do D, 

3 -3,108 58,070 -3,485 61,198 -3,271 62,856 -3,250 63,655 -3,718- 66,812 

4 725 72,403 518 75,982 668 78,553 830 79,333 719 82,923 

5 4,237 81,711 4,187 85,465 4,593 88,204 4,539 89,794 4,486 94,131 

6 6,483 89,040 6,375 93,374 6,825 96,482 6,737 98,427 6,718 103,424 

7 7,565 95,735 7,920 99,461 8,114 103,505 7,989 105,694 7,957 111,296 

8 8,311 101,172 8,220 106,093 8,637 109,994 8,625 112,217 8,520 118,470 

9 8,700 106,055 8,614 111,207 9,135 115,182 8,958 117,846 8,847 124,675 

10 8,775 110,760 9,050 115,329 9,037 120,884 9,405 122,419 8,897 130,461 

11 8,984 114,609 8,909 120,252 9,333 124,937 9,277 127,541 9,147 135,087 

12 8,752 119,084 9,058 123,931 9,348 129,214 9,403 131,835 9,243 139,505 

13 8,874 122,457 8,877 128,204 9,439 132,999. 9,519 135,466 9,319 143,799 

14 8,979 125,614 9,102 131,306 9,413 136,918 9,635 139,196 9,872 146,416 

15 8,874 129,275 8,920 135,292 9,666 139,956 9,487 143,368 9,920 150,231 

16 8,896 132,463 8,880 138,838 9,442 144,090 9,373 147,315 9,516 155,447 

17 8,967 135,457 9,099 -141,468 9,321 147,823 9,711 150,043 9,755 158,439 

18 8,673 139,379 8,981 145,106 9,305 151,561 9,583 154,061 9,582 162,837 

19 8,856 142,079 8,688 149,308 9,511 154,395 10,041 156,191 10,329 164,705 

20 8,789 145,330 9,189 151,243 9,328 158,504 9,735 160,688 9,888 169,600
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2.4.2 Regionalized Fuel Loading (cont'd) 

Table 2.4-8 (page 2of 2) 
BWR Fuel Cooling 77me-Dependent Inputs

Array/Class ArraylClass Array/Class ArraylClass Array/Class 
9x9CID 9x9EIF 9x9G IOxlOAIB lOxIOC 

Minimum 
Cooling 

Time 
(yrs) D, D, Do D,_D, D0  D, Do D, D, D, 

3 -3,421 65,552 -3,036 61,795 -4,038 72,401 -3,270 61,327 -3,507 66,533 

4 773 81,892 977 76,838 864 89,692 774 76,062 933 82,556 

5 4,396 93,091 4,923 86,117 4,574 102,791 4,693 85,190 4,809 93,495 

6 6,634 102,121 7,198 94,016 6,900 113,239 6,623 93,587 7,062 102,655 

7 8,052 109,433 8,342 101,107 8,059 122,558 8,185 99,680 8,247 110,658 

8 8,693 116,189 9,041 106,990 8,708 130,518 8,767 105,770 8,833 117,680 

9 8,868 122,554 9,406 112,370 9,152 137,270 8,984 111,290 9,205 123,746

10 9.129 127.725

11 9,318 132,394 9,767 121,401 10,537 145,909 9,158 120,625 9,730 133,637 

12 9,305 137,044 9,572 126,067 10,263 151,870 9,331 124,390 9,570 138,712 

13 9,723 140,106 9,903 129,164 10,502 156,166 9,390 128,008 9,938 142,149 

14 9,465 144,861 9,741 133,237 10,448 160,869 9,404 131,729 10,379 145,109 

15 9,940 147,584 9,602 137,141 10,975 163,765 9,383 135,289 10.281 149,291 

16 9,671 152,067 9,981 139,608 10,640 169,223 9,161 139,248 9,897 154,252 

17 9,759 155,614 9,658 143,909 10,914 172,628 9,434 141,834 10,273 157,172 

18 9,818 159,043 10,169 145,848 11,131 175,965 9,150 146,012 10,259 160,778 

19 9,783 162,824 10,061 149,594 12,795 174,974 9,501 148,390 10,818 163,033 

20 10,646 163,852 9,997 153,051 12,250 180,885 9,552 151,491 10,149 168,851
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3.0 DESIGN FEATURES 

3.1 Site 

3.1.1 Site Location 

The HI-STORM 10_0 Cask System is authorized for general use by 10 CFR 
Part 50 license holders at various'site locations under the provisions of 10 
CFR 72. Subpart K.  

3.2 Design Features Important for Criticality Control

3.2.1 MPC-24 

1. Flux trap size: > 1.09 in.  

2. 10B loading in the EFBI neutron absorbers > 0.0267 g/cm 2 

322 MPC-68 and MPC-68FF 

1. Fuel cell pitch. > 6.43 in.  

2. 10B loading in the BeFe- neutron absorbers: > 0.0372 g/cm 2

3.2.3 MPC-68F 

1. Fu el cell pitch: > 6.43 in

2. 10B loading in the Befel neutron absorbers > 0.01 g/cm 2 

3.2.4 MPC-24E and MPC-24EF 

1. Flux trap size 

i. Cells 3, 6, 19, and 22: > 0.776 inch 

ii. All Other Cells- _> 1.076 inches 

2. 10B loading in the Be-r-4 neutron absorbers: > 0.0372 g/cm2

32.5 M PC-32 and MPC-32F 

1. Fuel cell pitch- > 9.158 inches 

2. 10B loading in the Befel neutron absorbers: > 0 0372 g/cm 2 

3 2 6 Fuel spacers shall be sized to ensure that the active fuel region of intact fuel assemblies 
remains within the BeFe- neutron poison region of the MPC basket with water in the MPC 
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DESIGN FEATURES 

3.3 Codes and Standards 

The American Society of Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code), 
1995 Edition with Addenda through 1997, is the governing Code for the HI-STORM 100 System, as 
clarified in Specification 3.3.1 below, except for Code Sections- V and IX. The latest effective 
editions of ASME Code Sections V and IX, including addenda, shall be used for activities governed 
by those sections. American Concrete Institute (ACI) 349-85 is the governing Code for plain 
concrete as clarified in Appendix 1.D of the Final Safety Analysis Report for the HI-STORM 100 
Cask System.  

3 3.1 EeteiAltematives to Codes, Standards, and Criteria 

Table 3-1 lists approved exeeptiensaltematives to the ASME Code for the design of 
the HI-STORM 100 Cask System.  

3.3.2 Construction/Fabrication E-etrAltematives to Codes, Standards, and Criteria 

Proposed alternatives to the ASME Code, Section Il, 1995 Edition with Addenda 
through 1997 including exceptions allowed by Specification 3.3.1 may be used on a 
case-specific basis when authorized by the Director of the Office of Nuclear Material 
Safety and Safeguards or designee. The request for such alternative should 
demonstrate that: 

1. The proposed alternatives would provide an acceptable level of quality and 
safety, or 

2 Compliance with the specified requirements of the ASME Code, Section III, 
1995 Edition with Addenda through 1997, would result in hardship or unusual 
difficulty without a compensating increase in the level of quality and safety.  

Requests for exeeptiensalternatives shall be submitted in accordance with 10 CFR 
72.4 

(continued) 
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DESIGN FEATURES 

Table 3-1 (page 1 of 69) 
LIST OF ASME CODE EXGEPTIGH&ALTERNA TIVES FOR HI-STORM 100 CASK SYSTEM 

Component Reference Code Requirement -EeeptinAlternative, Justification & 
ASME Code Compensatory Measures 

SectionlArticle 

MPC, MPC Subsection NCA General Requirements. Because the' MPC, OVERPACK, and TRANSFER 
basket Requires preparation CASK are not ASME Code stamped vessels, none of 
assembly, HI- of a Design the specifications, reports, certificates, or other 
STORM Specification, Design general requirements specified by NCA are required.  
OVERPACK Report, Overpressure In lieu of a Design Specification and Design Report, 
steel Protection Report, the HI-STORM FSAR includes the design criteria, 
structure, and Certification of service conditions, and load comrbinations for the 
HI-TRAC Construction Report, design and operation of the HI-STORM 100 System as 
TRANSFER . Data Report, and other well as the results of the stress analyses to 
CASK steel administrative controls demonstrate that applicable Code stress limits are 
structure for an ASME-Code met. Additionally, the fabricator is not required to have 

stamped vessel, an ASME-certified QA program. All important-to-safety 
activities are governed by the NRC-approved Holtec 
QA program.  

Because the cask components are not certified to 

the Code, the terms "Certificate Holder" and 
"Inspector" are not germane to the manufacturing of 
NRC-certified cask components. To eliminate 

ambiguity, the responsibilities assigned to the 
Certificate Holder in the various articles of 

¶ Subsections NB, NG, and NF of the Code, as 
applicable, shall be interpreted to apply to the NRC 
Certificate of Compliance (Co C) holder (and by 
extension, to the component fabricator) if the 
requirement must be fulfilled The Code term 

"Inspector" means the QAIQC personnel of the CoC 
holder and its vendors assigned to oversee and 
inspect the manufacturing process.  

MPC NB-1100 Statement of MPC enclosure vessel is designed and will be 
requirements for Code fabricated in accordance with ASME Code, Section 
stamping of III, Subsection NB to the maximum practical extent, 
components. but Code stamping is not required.
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Table 3-1 (page 2 of 69) 
LIST OF ASME CODE EXGEP44GNSALTERNATIVES FOR HI-STORM 100 CASK SYSTEM

Reference 
ASME Code 

Section/Article

NB-1130

I F

Code Requirement

NB-1 132.2(d) requires 
that the first 
connecting weld of a 
n6npressure-retaining 
structural attachment 
to a component shall 
be considered part of 
the component unless 
the weld is more than 
2t from the pressure
retaining portion of the 

component, where t is 
the nominal thickness 
of the pressure
retaining material.  

NB-I 132.2(e) requires 
that the first 
connecting weld of a 
welded nonstructural 
attachment to a 
component shall 
conform to NB-4430 if 
the connecting weld is 
within 2t frbm the 
pressure-retaining 
portion of the 
component

ExeepternAlternative, Justification & 
Compensatory Measures

The MPG basket supports (nonpressure-retaining 
structural attachment)anid lift lugs (nonstructural 
attachments used exclusively for lifting an empty 
MPC) are wvelded to the inside of the pressure
retaining MPG shell, but are not designed in 
accordance with Subsection NB. The basket 
supports and associated attachment welds are 
designed to satisfy the stress limits of Subsection 
NG and the lift lugs and associated attachment 
welds are designed to satisfy the stress limits of 
Subsection NF, as a minimum. These attachments 
and their welds are shown by analysis to meet the 
respective stress limits for their service conditions.  
Likewise, non-structural items, such as shield plugs, 
spacers, etc. if used, can be attached to pressure
retaining parts in the same manner

A. 1.
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Table 3-1 (page 3 of 69) 
"LIST OF ASME CODE E(GEPTKM&ALTERNATIVES FOR HI-STORM 100 CASK SYSTEM 

Component' Reference Code Requirement - *e4erAlternative, Justification &"' 
ASME Code Compensatory Measures 

Section/Article 

MPC NB-2000 Requires materials to Materials will be supplied by Holtec-approved 
"be supplied by ASME-- suppliers with Certified Material Test Reports 
approved material (CMTRs) in accordance with N1B-2000 requirements' 
supplier.  

MPC, MPC NB-3100 Provides requirements These requirements are not applicable. The HI
basket NG-3100 for determining design STORM FSAR, serving as the Desigi Specification, 
assembly, HI- NF-3100 loading conditions, establishes the service conditions anid load 
STORM such as pressure, combinations for the storage system.  
OVERPACK temperature, and 
and HI-TRAC, mechanical loa'ds.  
TRANSFER 
CASK 

MPC NB-3350 NB-3352.3 requires, - Due to MPC basket-to-shell interface requirements, 
for Category Cjoints, the MPC shell-to-baseplate weld,'joint design 
that the minimum (designated Category C) does not include a reinforcing 
dimensions of the fillet weld or a bevel in the MPCGbasepl~te, -which 
welds and throat makes it different than any of 'the representative 
thickness shall be as configurations depicted in Figure NB-4243-1. The 
shown in Figure'NB- transverse thickness of this weld is equal-to the 
4243-1. thickness of the adjoining shell (112 inch). The weld is 

designed as a full penetration weld that receives VT 
and RT or UT, as well as final surface- PT 
examinations. Because the MPC shell design 
thickness is considerably larger than the minimum 
thickness required by the Code, a reinforcing fillet weld 
that would intrude into the MPC cavity space is not 
included. Not including this fillet weld provides for a 
higher quality !radiographic examination of the full 

pelfetratio-n weld.' 

- " From the standpoint of stress analysis, the fillet weld 
serves to reduce the local bending stress (secondary 
"stress) produced by the gross structural 
discontinuity defined by the flat platelshelljunction.  
In the MPC design, the shell and baseplate 
thicknesses are well beyond that required to meet 
their respective membrane stress intensity limits.

Certificate of Compliance No. 1014 
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Table 3-1 (page 4 of 69) 
LIST OF ASME CODE EXGEP-TRGALTERNATIVES FOR HI-STORM 100 CASK SYSTEM 

Component Reference Code Requirement E.eept'enAIternative, Justification & 
ASME Code Compensatory Measures 

Section/Article 

MPC, MPC NB-4120 NB-4121.2, NG- In-shop operations of short duration that apply heat to 
Basket NG-4120 4121.2, and NF-4121.2 a component, such as plasma cutting of plate stock, 
Assembly, HI- NF-4120 provide requirements welding, machining, coating, and pouring of lead are 
STORM for repetition of tensile not, unless explicitly stated by the Code, defined as 
OVERPACK or impact tests for heat treatment operations 
steel material subjected to 
structure, and heat treatment dunng For the steel parts in the HI-STORM 100 System 
HI-TRAC fabncation or components, the duration for which a part exceeds 
TRANSFER installation, the off-normal temperature limit defined in Chapter 2 
CASK steel of the FSAR shall be limited to 24 hours in a 
structure particular manufacturing process (such as the HI

TRA C lead pouring process).  

MPC, MPC NB-4220 Requires certain The cylindricity measurements on the rolled shells 
basket NF-4220 forming tolerances to are not specifically recorded in the shop travelers, as 
assembly, HI- be met for cylindncal, would be the case for a Code-stamped pressure 
STORM conical, or spherical vessel. Rather, the requirements on inter
OVERPACK shells of a vessel component clearances (such as the MPC-to
steel TRANSFER CASK) are guaranteed through fixture
structure, and controlled manufacturing. The fabrication 
HI-TRAC specification and shop procedures ensure that all 
TRANSFER dimensional design objectives, including inter
"CASK steel component annular clearances are satisfied. The 
structure dimensions required to be met in fabrication are 

chosen to meet the functional requirements of the 
dry storage components Thus, although the post
forming Code cylindricity requirements are not 
evaluated for compliance directly, they are indirectly 
satisfied (actually exceeded) in the final 
manufactured components.  

MPC Lid and NB-4243 Full penetration welds MPC lid and closure ring are not full penetration 
Closure Ring required for Category C welds. They are welded independently to provide a 
Welds Joints (flat head to redundant seal Additionally, a weld efficiency factor 

main shell per NB- of 0 45 has been applied to the analyses of these 
3352.3). welds.
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Table 3-1 (page 5 of 69) 
LIST OF ASME CODE EXGEP4GN&ALTERNATIVES FOR HI-STORM 100 CASK SYSTEM.  

Component Reference Code Requirement ' Exep4,fIAItemative, Justification & 
"ASME Code ,Com-pensatory Measures 
SectionlArticle 

MPC Lid to NB-5230- Radiographic (RT) o r Only UT or multi-layer liquid penetrant (PT) 
Shell Weld ultrasonic (UT) examination is'permitted. If PT alone is used, at a 

examination required minimum, it will include the root and final weld layers 
"and each approximately 3/8 inch of weld depth.  

MPC Closure NB-5230 Radiographic (RT) or Root (if more than one weld pass is required) and 
Ring, Vent ultrasonic (UT) final liquid penetrant examination to be performed in 
and Drain examination required accordance v~ith NB-5245. Thý MPC vent and drain 
Cover Plate cover plate welds are leak tested The closure ring 
Welds provides independent redundant closure for vent and 

drain cover plates.  

MPC NB-6111 All completed pIressure The MPC enclosure vessel is seal welded in the field 
Enclosure .. .. retaining systems- . following fuel assembly loading -The MPC enclosure 
Vessel and shall be pressure vessel shall then be hydrostatically tested as defined in' 
Lid tested Chapter 9. -Accessibility for leakage inspections 

preclude a Code compliant hydrostatic test All MPC 
enclosure vessel welds (except closbre ring and 
vent/drain cover plate) are inspected by volumetric 
examination, except the MPC lid-to-shell weld shall be 
verified by volumetric or multi-layer PT examination. If 
PT alone is used, at a minimum, it m'ust include the root 
and final layers and each approximately 3/8 inch of weld 
depth. For either UT or PT, the maximnum undetectable 
flaw size must be demonstrated to be less than the 
critical flaw size. The critical flaw size must be 
determined in adcordance with ASME Section XI 
methods The critical flaw size shall not cause the 
primary stress limits of NB-3000 to be exceeded.  

The inspection f-eeess results, including relevant 
findings (indications), shall be made a permanent part 
of the user's records by video, photographic, or other 
means which provide an equivalent retrievable record of 
weld integrity. The video or photographic records 
should be taken during the final interpretation period 
described in ASME Section V, Article 6, T-676. The 
vent/drain cover plate weld is confirmed by leakage 
testing and liquid penetrant examination and the 
closure ring weld is confirmed by liquid penetrant 
examination. The inspection of the weld must be 
performed by qualified personnel and shall meet the 
acceptance requirements of ASME Code Section III, NB-' 

, -5350 for PT or NB-5332 for UT. -i
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Table 3-1 (page 6 of 69) 
LIST OFASME CODE EXCEPTMrQSALTERNATIVES FOR HI-STORM 100 CASK SYSTEM 

Component Reference Code Requirement E.•eeptieinAIternative, Justification & 
ASME Code Compensatory Measures 

SectionlArticle 

MPC NB-7000 Vessels are required No overpressure protection is provided. The function 
Enclosure to have overpressure of the MPC enclosure vessel is to contain the 
Vessel protection radioactive contents under normal, off-normal, and 

accident conditions. The MPC vessel is designed to 
withstand maximum internal pressure considering 
100% fuel rod failure and maximum accident 
temperatures.  

MPC NB-8000 States requirements The HI-STORM100 System is to be marked and 
Enclosure for nameplates, identified in accordance with 1OCFR71 and 10CFR72 
Vessel stamping and reports requirements. Code stamping is not required QA 

per NCA-8000. data package to be in accordance with Holtec 
approved QA program.  

MPC Basket NG-2000 Requires materials to Materials will be supplied by Holtec-approved 
Assembly be supplied by ASME- supplier with CMTRs in accordance with NG-2000 

approved material requirements.  
supplier.
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Table 3-1 (page 7 of .59) 
"USTOFASME CODE EAALTERNATIV'ESFOR HI-STORM 100 CASK SYSTEM 

Component Reference Code Requirement .xie-•AienAlternative, Justification & 
"ASME Code Compensatory Measures 

Section/Article 

MPC basket NG-4420 NG-4427(a) requires a Modify the Code requirement (intended for core support 
assembly fillet weld in any single structures) with the following text prepared to accord wth 

continuous weld may the geometry and stress analysis imperatives for the fuel 
be less than the basket: For the longitudinal MPC basket fillet welds, the 

specified fillet weld following cnteria apply. 1) The specified fillet weld throat 

dimension by not more dimension mustbe maintained over atleast 92 percent of 

than 1 16 inch, , the total weld length. All regions of undersized weld must 

provided that the total be less than 3 inches long and separated from each other 
S- by at least 9 inches. 2) Areas of undercuts and porosity 

undersize portion of beyond that allowed by the applicable ASME Code shall 
the weld does not not exceed 112 inch in weld length. The total length of 
exceed 10 percent of undercut and porosity over any 1-foot length shall not 
the length of the weld. exceed 2 inches. 3) The total weld length in which items 
Individual undersize (1) and (2) apply shall not exceed a total of 10 percent of 
weld portions shall not the overall weld length. The limited access of the MPC 
exceed 2 inches in basket panel longitudinal fillet welds makes it difficult to 

- length. perform effective repairs of these welds and creates the 
potential for causing additional damage to the basket 
assembly (e g., to the neutron absorber and its sheathing) 
ifrepairs are attempted. The acceptance criteria provided 
in the foregoing have been established to comport with 
the objectives of the basket design and preserve the 
margins demonstrated in the supporting stress analysis.  
"From the structural standpoint, the weld acceptance 
criteria are established to ensure that any departure from 
the ideal, continuous fillet weld seam would not alter the 
primary bending stresses on which the design of the fuel 
baskets is predicated. Stated differently, the permitted 
weld discontinuities are limited in size to ensure that they 
remain classifiable as localstress elevators ("peak stress", 
F, in the ASME Code for which specific stress intensity 
limits do not apply).  

MPC Basket NG-86000, States requirements The HI-STORM100 System is to be marked and 
Assembly for nameplates: identified in accordance with 1OCFR71 and IOCFR72 

stamping and reports requirements. Code stamping is not required. The 
per NCA-8000 MPC basket data package to be in accordance with 

Holtec approved QA program.  

OVERPACK NF-2000 Requires materials to Materials will be supplied by Holtec-approved 
Steel be supplied by ASME- supplier with CMTRs in accordance with NF-2000 
Structure approved material requirements 

supplier.

i
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Table 3-1 (page 8 of 59) 
LIST OF ASME CODE EXGEPTP1 OSALTERNATIVES FOR HI-STORM 100 CASK SYSTEM

Component Reference Code Requirement ExeepteiAlternative, Justification & 
ASME Code Compensatory Measures 

SectionlArticle 

TRANSFER NF-2000 Requires materials to Materials will be supplied by Holtec-approved 
CASK Steel be supplied by ASME- supplier with CMTRs in accordance with NF-2000 
Structure approved material requirements.  

supplier.  

OVERPACK NF-4441 Requires special The kK-ge margins of safety in these welds under 
Baseplate and examinations or loads experienced during lifting operations or 
Lid Top Plate requirements for welds accident conditions are quite large. The 

where a primary OVERPACK baseplate welds to the inner shell, 
member of thickness 1 pedestal shell, and radial plates are only loaded 
inch or greater is during lifting conditions and have a mnifnmwm large 
loaded to transmit safety factors ef-> -2 dunng lifting Likewise, :Fthe 
loads in the through top lid plate to lid shell weld has a large structural 
thickness direction, margin under the inertia loads imposed during a non

mechanistic tipover event. safety fctor > 6 under a 
dcccerL atLHc ef 45 g's.  

OVERPACK NF-3256 Provides requirements Welds for which no structural credit is taken are 
Steel NF-3266 for welded joints, identified as "Non-NF* welds in the design drawings 
Structure by an "*". These non-structural welds are specified 

in accordance with the pre-qualified welds of AWS 
D1.1. These welds shall be made by welders and 
weld procedures qualified in accordance with AWS 
D1.1 or ASME Section IX.  

Welds for which structural credit is taken in the 
safety analyses shall meet the stress limits for NF
3256.2, but are not required to meet the joint 
configuration requirements specified in these Code 
articles. The geometry of the joint designs in the 

cask structures are based on the fabncability and 
accessibility of the joint, not generally contemplated 
by this Code section governing supports.

Certificate of Compliance No. 1014 
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Table 3-1 (page 9 of 69) 
LIST OF ASME CODE EXGEI4NALTERNATIVES FOR HI-STORM 100 CASK SYSTEM 

Component Reference Code Requirement ExeetionAlternative, Justification & 
ASME Code Compensatory Measures 

SectionlArticle 

HI-STORM NF-3320 NF-3324.6 and NF- These Code requirements are applicable to linear 
OVERPACK NF-4720 4720provide structures wherein bolted joints carry axial, shear, as 
and HI-TRAC requirements for well as rotational (torsional) loads. The OVERPACK 
TRANSFER bolting and TRANSFER CASK bolted connections in the 
CASK structural load path are qualified by design based on 

the design loadings defined in the FSAR. Bolted joints 
in these components see no shear or torsional loads 
under normal storage conditions. Larger clearances 
between bolts and holes may be necessary to ensure 
shear interfaces -located elsewhere in the structure 
engage prior to the bolts experiencing shear loadings 
(which occur only during side impact scenanos).  

Bolted joints that are subject to shear loads in 
accident conditions are qualified by appropriate 
stress analysis. Larger bolt-to-hole clearances help 
ensure more efficient operations in making these 
bolted connections, thereby minimizing time spent 

by operations personnel in a radiation area.  
Additionally, larger bolt-to-hole clearances allow 
interchangeability of the lids from one particular 
fabricated cask to another.
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DESIGN FEATURES (continued) 

3.4 Site-Specific Parameters and Analyses 

Site-specific parameters and analyses that will require verification by the system user are, as 
a minimum, as follows: 

1. The temperature of 800 F is the maximum average yearly temperature.  

2. The allowed temperature extremes, averaged over a 3-day period, shall be greater than 
-400 F and less than 1250 F.  

3. a. For free-standing casks, the resultant horizontal acceleration (vectorial sum of 
two horizontal Zero Period Accelerations (ZPAs) at a three-dimensional seismic 
site), GH, and vertical ZPA, Gv, expressed as fractions of 'g', shall satisfy the 
following inequality: 

GH + Ip Gv < p 

where p is the Coulomb friction coefficient for the HI-STORM 100/ISFSI pad interface.  
Unless demonstrated by appropriate testing that a higher value of p is appropriate for 
a specific ISFSI, the value of p used shall be 0.53. Representative values of GH and Gv 
combinations for p = 0.53 are provided in Table 3-2.  

Table 3-2 

Representative DBE Acceleration Values to Prevent HI-STORM 100 Sliding (h = 0 53) 

Equivalent Vectorial Sum of Two Corresponding Vertical ZPA (Gv in g's) 

Horizontal ZPA's (GH in g's) 

0.445 0.160 

0.424 0.200 

0.397 0 250 

(continued)
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DESIGN FEATURES .. .

3.4 Site-Specific Parameters and Analyses (contin'ued) 

b. 'For thoe ISFSI site's with design basis seismic-acceleration values higher than 
those allowed for free-standing casks, the'HI-STORM 100 System shall be 
anchored to the ISFSI pad. The site seismic characteristics and the anchorage 
system shall meet the following requirements: 

The site acceleration response spectra at the top of the'ISFSI pad shall 
have ZPAs that meet the following inequalities: 

G <2.12 

SAND 

,G _<1.5 ' " 

Where: 

"G,, is the vectorial sum of the two horizontal ZPAs ata three-dimensional 
seismic site (or the horizontal ZPA at a two-dimensional site) and Gv is the 
vertical ZPA. 

"H. Each HI-STORM 100 dry storage cask shall be anchored with twenty-eight 
(28), 2-inch'diameter studs and compatible nuts of material suitable for the 
expected ISFSI environment. The studs shall meet the following 
requirements: .  

Yield Strength at Ambient Temperature: > 80 ksi 

Ultimate Strength at Ambient Temperature: > 125 ksi 

Initial Tensile Pre-Str6ss: > 55 ksi AND :s 65 ksi 

NOTE: The above anchorage specifications are required for the seismic 
spectra defined in item 3.4.3.b.i. Users may use fewer studs or those 

- -.... .. of different diameter to account for site-specific seismic spectra-less 
severe than those specified above. The embedment design shall 
comply with Appendix B of ACI-349-97. A later edition of this Code 
may be used, provided a written reconciliation is performed.  

iii. Embedment Concrete Compressive Strength: > 4,000 psi at 28 days 

(continued) 

Certificate of Compliance No. 1014 
Appendix B 

3-13



Design Features 
3.0 

DESIGN FEATURES 

3.4 Site-Specific Parameters and Analyses (continued) 

4. The analyzed flood condition of 15 fps water velocity and a height of 125 feet of water 
(full submergence of the loaded cask) are not exceeded.  

5. The potential for'fire and explosion shall be addressed, based on site-specific 
considerations. This includes the condition that the on-site transporter fuel tank will 
contain no more than 50 gallons of diesel fuel while handling a loaded OVERPACK or 
TRANSFER CASK.  

6. a. For free-standing casks, the ISFSI pad shall be verified by analysis to limit cask 
deceleration during design basis drop and non-mechanistic tip-over events to < 
45 g's at the top of the MPC fuel basket. Analyses shall be performed using 
methodologies consistent with those described in the HI-STORM 100 FSAR. A 
lift height above the ISFSI pad is not required to be established if the cask is lifted 
with a device designed in accordance with ANSI N14.6 and having redundant 
drop protection features.  

b. For anchored casks, the ISFSI pad shall be designed to meet the embedment 
requirements of the anchorage design. A cask tip-over event for an anchored 
cask is not credible. The ISFSI pad shall be verified by analysis to limit cask 
deceleration during a design basis drop event to < 45 g's at the top of the MPC 
fuel basket, except as provided for in this paragraph below. Analyses shall be 
performed using methodologies consistent with those described in the HI
STORM 100 FSAR. A lift height above the ISFSI pad is not required to be 
established if the cask is lifted with a device design in accordance with ANSI 
N14.6 and having redundant drop protection features.  

7. In cases where engineered features (i.e., berms and shield walls) are used to ensure 
that the requirements of IOCFR72.104(a) are met, such features are to be considered 
important to safety and must be evaluated to determine the applicable Quality 
Assurance Category.  

(continued) 
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DESIGN FEATURES 

3.4 Site-Specific Parameters and Analyses (continued) 

8. LOADING OPERATIONS, 'TRANSPORT OPERATIONS, and UNLOADING 
--OPERATIONS shall only be conducted with working area ambient temperatures > 0° 

9. .For those users whose site-specific design basis includes an event or events (e.g., 
,flood) that result in the blockage of any OVERPACK inlet or outlet air ducts for an 

.. extended period of time (i.e, longer than the total Completion Time-of LCO 3.1.2), an 
-analysis or evaluation may be performed to demonstrate adequate heat removal is 
available for the duration of the event. Adequate heat removal is defined as fuel 
cladding temperatures remaining below the short term temperature limit. If the analysis 
or evaluation is not performed, or if fuel cladding temperature limits are unable to be 
demonstrated by analysis or evaluation to remain below the short term temperature 
limit for the d6ration of the event, provisions shall be established to provide alternate 
means'of cooling to accomplish this objective.

10. For on-site TRANSPORT OPERATIONS with a loaded TRANSFER CASK, the 
requirements in Table 3-2a apply.  

Certificate of Compliance No. 1014 
Appendix B 

3-15

- I 
SI

I



Design Features 
3.0

Table 3-2a 
TRANSFER CASK Operating Limits (Note 1) 

Maximum Time with Maximum Time with 
Fuel Burnup MPC Heat TRANSFER CASK in TRANSFER CASK in (MWDIMTU) Load Vertical Orientation Horizontal Orientation 

(kW) (Notes 2 and 3) (Notes 2 and 3) 

(hrs) (hrs) 

Any authorized bumup .5 20 Unlimited Unlimited 

60 

OR 
All Assemblies < 45, 000 > 20 and < 30 Unlimited unimited, if fuel 

cladding hoop stress is 
shown by analysis to be 

< 90 MPa 

60 60 

OR OR 

All Assemblies < 45 000 >30 and < 40 unlimited, if fuel unlimited, if fuel 

cladding hoop stress is cladding hoop stress is 
shown by analysis to shown by analysis to be 

be < 90 MPa < 90 MPa 

One or more assemblies > 20 and < 30 Unlimited 60 
> 45,000 

One or more assemblies >30 and <40 60 60 
> 45,000 

Notes: 

1. If the limits in two or more rows apply, the user may choose one set of limits to implement.  

2. Time is measured from completion of the installation of the TRANSFER CASK top lid to when 
MPC transfer begins (for vertical orientation) and from the completion of TRANSFER CASK 
downending to the completion of upending (for honzontal orientation).  

3. Fuel cladding hoop stress calculations may be performed using "best estimate" inputs.  

(continued)
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DESIGN FEATURES 

3.5 Cask Transfer Facility (CTF) 

3.5.1 TRANSFER CASK and MPC Lifters 

Lifting of a loaded TRANSFER CASK and MPC outside using devices that are 
notintegral to of struc tures governed by 10 CFR Part 50 shall be performed with 
a CTF that is designed, operated,fabricated, tested, inspected, and maintained 
in accordance with the guidelines of NUREG-0612, "Control of Heavy Loads at 
Nuclear Powver Plants" and the below clarifications. The CTF Structure 
requirements below do not applyto heavy loads bounded bythe regulations of 10 
CFR Part 50.  

3.5.2 CTF Structure Requirements 

3.5.2.1 Cask Transfer Station and Stationary Lifting Devices 

1. The metal weldment structure of the CTF structure shall be 
designed to comply with the stress limits of ASME Section III, 
Subsection NF, Class 3 for linear structures. The applicable 
loads, load combinations, and associated service condition 
definitions are provided in Table 3-3. All compression loaded 
members shall satisfy the buckling criteria of ASME Section 11, 
Subsection NF.  

2. If a portion of the CTF structure is constructed of reinforced 
concrete, then the factored load combinations set forth in ACI
318 (89) for the loads defined in Table 3-3 shall apply.  

3. The TRANSFER CASK and MPC lifting device used with the 
CTF shall be designed, fabricated, operated, tested, inspected 
and maintained in accordance with NUREG-0612,Section 5.1.  

4. The CTF shall be designed, constructed, and evaluated to ensure 
thatif the MPC is dropped during inter-cask transfer operations, 
its confinement boundary would not be breached. This 
requirements applies to CTFs with either stationary or mobile 
lifting devices.  

(continued) 
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DESIGN FEATURES 

3.5.2.2 Mobile Lift Devices 

If a mobile lifting device is used as the lifting device, in lieu of a stationary 
lifting device, is shall meet the guidelines of NUREG- 0612, Section 5.1, 
with the following clarifications.  

1. Mobile lifting devices shall have a minimum safety factor of two over 
the allowable load table for the lifting device in accordance with the 
guidance bf NUREG-0612, Section 5.1.6(1)(a) and shall be capable 
of stopping and holding the load during a Design Basis Earthquake 
(DBE) event.  

2. Mobile lifting devices shall conform to meet the requirements of ANSI 
B30.5, "Mobile and Locomotive Cranes," in lieu of the requirements of 
ANSI B30.2, "Overhead and Gantry Cranes." 

3 Mobile cranes are not required to meet the requirements of NUREG
0612, Section 5.1.6(2) for new cranes.  

4. Horizontal movements of the TRANSFER CASK and MPC using a 
mobile crane are prohibited.

(continued)
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DESIGN FEATURES ...- 

Table 3-3 

Load Combinations and Service Condition Definitions for the CTF Structure (Note 1) 

-Load Combination -, ASME III Service Condition Comment 
- ,for Definition of Allowable.  

SStress .  

D* 'All primary load bearing 
Level A members must satisfy Level A 

D + S stress limits 

D + M + W'N " Factor of safety against 
(Note 2) overturning shall be > 1.1 

D + F Level D 

D D+Y, 

D = Dead load 
D*= Apparent dead load 
S = Snow and ice load for the CTF site 
M = Tornado missile load for the CTF site 
W' = Tornado wind load for the CTF site 
F = Flood load for the CTF site 
E = Seismic load for the CTF site 
Y = Tsunami load for the CTF site- 

Notes: 1. The reinforced concrete portion of the CTF structure shall also meet the factored 

combinations of loads set forth in ACl-318(89)..  

2. Tornado missile load may be reduced or eliminated based on a PRA for the CTF site.
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3.6 Forced Helium Dehydration System 

3.6.1 System Description 

Use of the Forced Helium Dehydration (FHD) system, (a closed-loop system) is an 
alternative to vacuum drying the MPC for moderate burnup fuel (< 45,000 MWDIMTU) 
and mandatory for drying MPCs containing one or more high burnup fuel assemblies.  
The FHD system shall be designed for normal operation (i.e., excluding startup and 
shutdown ramps) in accordance with the criteria in Section 3.6.2.  

3.6.2 Design Criteria 

3.6.2.1 The temperature of the helium gas in the MPC shall be at least 150F higher than 
the saturation temperature at coincident pressure.  

3.6.2.2 The pressure in the MPC cavity space shall be < 60.3 psig (75 psia).  

3.6.2.3 The hourly recirculation rate of helium shall be _> 10 times the nominal helium 
mass backfilled into the MPC for fuel storage operations.  

3.6.2.4 The partial pressure of the water vapor in the MPC cavity will not exceed 3 torr 
if the helium temperature at the demoisturer outlet is < 21OF for a period of 30 
minutes.  

3.6.2.5 The condensing module shall be designed to de-vaporize the recirculating 
helium gas to a dew point < 1201F.  

3.6.2.6 The demoisturizing module shall be configured to be introduced into its helium 
conditioning function after the condensing module has been operated for the 
required length of time to assure that the bulk moisture vaporization in the MPC 
(defined as Phase 1 in FSAR Appendix 2.B) has been completed.  

3.6.2.7 The helium circulator shall be sized to effect the minimum flow rate of 
circulation required by these design criteria.  

3 6.2.8 The pre-heater module shall be engineered to ensure that the temperature of 
the helium gas in the MPC meets these design criteria 

(continued) 
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3.6 Forced Helium Dehydration System (continued) 

3.6.3 Fuel Cladding Temperature 

A steady-state thermal analysis of the MPC under the forced helium flow scenario shall 
be performed using the methodology described in HI-STORM 100 FSAR Subsections 
4.4.1.1.1 through 4.4.1.1.4, with due recognition of the forced convection process during 
FHD system operation. This analysis shall demonstrate that the peak temperature of 
the fuel cladding under the most adverse condition of FHD system operation, is below 
the peak cladding temperature limit for normal conditions of storage for the applicable 
fuel type (PWR or BWR) and cooling time at the start of dry storage.
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