CHAPTER 2": PRINCIPAL DESIGN CRITERIA

This chapter contains a compilation of design criteria applicable to the HI-STORM 100 System. The
loadings and conditions prescribed herein for the MPC, particularly those pertaining to mechanical
accidents, are far more severe in most cases than those required for 10CFR72 compliance. The MPC
is designed to be in compliance with both 10CFR72 and 10CFR71 and therefore certain design
criteria are overly conservative for storage. This chapter sets forth the loading conditions and
relevant acceptance criteria; it does not provide resuits of any analyses. The analyses and results
carried out to demonstrate compliance with the design criteria are presented in the subsequent
chapters of this report.

This chapter is in full compliance with NUREG-1536, except for the exceptions and clarifications
provided in Table 1.0.3. Table 1.0.3 provides the NUREG-1536 review guidance, the justification
for the exception or clarification, and the Holtec approach to meet the intent of the NUREG-1536
guidance.

2.0  PRINCIPAL DESIGN CRITERIA

The design criteria for the MPC, HI-STORM overpack, and HI-TRAC transfer cask are summarized
in Tables 2.0.1, 2.0.2, and 2.0.3, respectively, and described in the sections that follow.

2.0.1 MPC Design Criteria

General

The MPC is designed for 40 years of service, while satisfying the requirements of 10CFR72. The
adequacy of the MPC design for the design life is discussed in Section 3.4.12.

Structural

The MPC is classified as important to safety. The MPC structural components include the internal
fuel basket and the enclosure vessel. The fuel basket is designed and fabricated as a core support
structure, in accordance with the applicable requirements of Section ITI, Subsection NG of the
ASME Code, with certain NRC-approved alternatives, as discussed in Section 2.2.4. The enclosure
vessel is designed and fabricated as a Class 1 component pressure vessel in accordance with Section
HI, Subsection NB of the ASME Code, with certain NRC-approved alternatives, as discussed in
Section 2.2.4. The principal exception is the MPC lid, vent and drain port cover plates, and closure
ring welds to the MPC lid and shell, as discussed in Section 2.2.4. In addition, the threaded holes in

T This chapter has been prepared in the format and section organization set forth in Regulatory
Guide 3.61. However, the material content of this chapter also fulfills the requirements of
NUREG-1536. Pagination and numbering of sections, figures, and tables are consistent with the
convention set down in Chapter 1, Section 1.0, herein. Finally, all terms-of-art used in this chapter
are consistent with the terminology of the glossary (Table 1.0.1) and comporent nomenclature of
the Bill-of-Materials (Section 1.5).
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the MPC lid are designed in accordance with the requirements of ANSI N14.6 for critical lifts to
facilitate vertical MPC transfer.

The MPC closure welds are partial penetration welds that are structurally qualified by analysis, as
presented in Chapter 3. The MPC lid and closure ring welds are inspected by performing a liquid
penetrant examination of the root pass and/or final weld surface (if more than one weld pass was
required), in accordance with the drawings contained in Section 1.5. The integrity of the MPC lid
weld is further verified by performing a volumetric (or multi-layer liquid penetrant) examination,
and a Code pressure test.

The structural analysis of the MPC, in conjunction with the redundant closures and nondestructive
examination, pressure testing, and helium leak testing, (performed on the vent and drain port cover
plates), provides assurance of canister closure integrity in lieu of the specific weld joint requirements
of Section III, Subsection NB.

Compliance with the ASME Code as it is applied to the design and fabrication of the MPC and the
associated justification are discussed in Section 2.2.4. The MPC is designed for all design basis
normal, off-normal, and postulated accident conditions, as defined in Section 2.2. These design
loadings include postulated drop accidents while in the cavity of the HI-STORM overpack or the HI-
TRAC transfer cask. The load combinations for which the MPC is designed are defined in Section
2.2.77. The maximum allowable weight and dimensions of a fuel assembly to be stored in the MPC
are limited in accordance with Section 2.1.5.

Thermal

The design and operation of the HI-STORM 100 System meets the intent of the review guidance
contained in ISG-11, Revision 3 [2.0.8]. Specifically, the ISG-11 provisions that are explicitly
invoked and satisfied are:

I The thermal acceptance criteria for all commercial spent fuel (CSF) authorized by the
USNRC for operation in a commercial reactor are unified into one set of requirements.

i, The maximum value of the calculated temperature for all CSF (including ZR and stainless
steel fuel cladding materials) under long-term normal conditions of storage must remain
below 400°C (752°F). For short-term operations, including canister drying, helium backfill,
and on-site cask transport operations, the fuel cladding temperature must not exceed 400°C
(752°F) for high burnup fuel and-570°C (105 8°F) for moderate burnup fuel

1ii. The maximum fuel cladding temperature asaresult ofan off—normal or accident event must
not exceed 570°C (1058°F).

iv. For High Burnup Fuel (HBF), operating restrictions are imposed to limit the maximum
temperature excursion during short-term operations to 65°C (117°F).

To achieve compliance with the above criteria, certain design and operational changes are necessary,
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as summarized below.

1. The peak fuel cladding temperature limit (PCT) for long term storage operations and short
term operations is generally set at 400°C (752°F). However, for MPCs contammg all
moderate burnup fuel, the fuel cladding temperature limit for short-term operations is set at
570°C (1058°F) because fuel cladding stress is shown to be less than approximately 90 MPa
per Reference [2.0.9]. Appropriate analyses have been performed as discussed in Chapter 4
and operating restrictions added to ensure these limits are met (see Section 4.5).

il. For MPCs containing at least one high burnup fuel (HBF) assembly or if the MPC heat load
is greater than 28.74 kW, the forced helium dehydration (FHD) method of MPC cavity
drying must be used to meet the normal operations PCT limit and satisfy the 65°C
temperature excursion criterion for HBF.

1ii. The off-normal and accident condition PCT limit remains unchanged (1058°F).

iv. For MPCs loaded with one or more high burnup fuel assemblies or if the MPC heat load is
greater than 28.74 kW, the Supplemental Cooling System (SCS) is required to ensure fuel
cladding temperatures remain below the applicable temperature limit (see Section 4.5). The
design criteria for the SCS are provided in Appendix 2.C.

The MPC cavity is dried using either a vacuum drying system, or a forced helium dehydration
system (see Appendix 2.B). The MPC is backfilled with 99.995% pure helium in accordance with
the limits in Table 1.2.2 during canister sealing operations to promote heat transfer and prevent
cladding degradation.

The normal condition design temperatures for the structural steel components of the MPC are based
on the temperature limits provided in ASME Section II, Part D, tables referenced in ASME Section
III, Subsection NB and NG, for those load conditions under which material properties are relied on

for a structural load combination. The specific design temperatures for the components of the MPC
are prov1ded in Table 2.2.3. :

The MPCs are designed for a bounding thermal source term, as described in Section 2.1.6. The |
maximum allowable fuel assembly heat load for each MPC is 1imited as specified in Section 2.1.9.

Each MPC model, except MPC- 68F, allows for two fuel loadmg strategies. The first is uniform
fuel loading, wherein any authorized fuel assembly may be stored in any fuel storage location up
to a maximum specific heat emission rate, subject to other restrictions, such as location
requirements for damaged fuel containers (DFCs) and fuel with integral non-fuel hardware (e.g.,
APSR). The second is regionalized fuel loading, wherein the basket is segregated into two
regions. Regionalized loading allows for storage of fuel assemblies with higher heat emission
rates than would otherwise be authorized for uniform loading. Regionalized loading strategies
must also comply with other requirements, such as those for DFCs and non-fuel hardware.
Specific fuel assembly cooling time, burnup, and decay heat limits for regionalized loading are
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presented in Section 2.1.9. The two fuel loading regions are defined by fuel storage location
number in Table 2.1.27 (refer to Figures 1.2.2 through 1.2.4). For MPC-68F, only uniform
loading is permitted.

Shielding

The allowable doses for an ISFSI using the HI-STORM 100 System are delineated in
10CFR72.104 and 72.106. Compliance with these regulations for any particular array of casks at
an ISFSI is necessarily site-specific and is to be demonstrated by the licensee, as discussed in
Chapters 5 and 12. Compliance with these regulations for a single cask and several
representative cask arrays is demonstrated in Chapters 5 and 10.

The MPC provides axial shielding at the top and bottom ends to maintain occupational exposures
ALARA during canister closure and handling operations. The occupational doses are controlled

in accordance with plant-specific procedures and ALARA requirements (discussed in Chapter
10).

The MPCs are designed for design basis fuel as described in Sections 2.1.7 and 5.2. The
radiological source term for the MPCs is limited based on the burnup and cooling times specified
in Section 2.1.9. Calculated dose rates for each MPC are provided in Section 5.1. These dose
rates are used to perform an occupational exposure evaluation, as discussed in Chapter 10.

Criticality

The MPCs provide criticality control for all design basis normal, off-normal, and postulated accident
conditions, as discussed in Section 6.1. The effective neutron multiplication factor is limited to keg <
0.95 for fresh unirradiated fuel with optimum water moderation and close reﬂectmn including all
biases, uncertainties, and MPC manufacturing tolerances.

Criticality control is maintained by the geometric spacing of the fuel assemblies, fixed borated
neutron absorbing materials incorporated into the fuel basket assembly, and, for certain MPC
models, soluble boron in the MPC water. The minimum specified boron concentration verified
during neutron absorber manufacture is further reduced by 25% for criticality analysis for Boral-
equlpped MPCs and by 10% for METAMIC®-equipped MPCs. No credit is taken for burnup. The
maximum allowable initial enrichment for fuel assemblies to be stored in each MPC is limited.
Enrichment limits and soluble boron concentration requirements are delineated in Section 2.1. 9
-consistent with the criticality analysis described in Chapter 6. ' :

Confinement

The MPC provides for confinement of all radioactive materials for all design basis normal, off-
normal, and postulated accident conditions. As discussed in Section 7.1, the Holtec MPC design
meets the guidance in Interim Staff Guidance 18 to classify confinement boundary leakage as non-
credible. Therefore, no confinement dose analysis is performed. The confinement function of the
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MPC is verified through pressure testing and helium leak testing on the vent and drain port cover

plates, and weld examinations performed in accordance with the acceptance test program in Chapter
9.

Operations

There are no radioactive effluents that result from storage or transfer operations. Effluents generated
during MPC loading are handled by the plant's radwaste system and procedures.

Generic operating procedures for the HI-STORM 100 System are provided in Chapter 8. Detailed
operating procedures will be developed by the licensee based on Chapter 8, site-specific
requirements that comply with the 10CFR50 Technical Specifications for the plant, and the HI-
STORM 100 System CoC.

Acceptance Tesis and Maintenance

The fabrication acceptance basis and maintenance program to be applied to the MPCs are described
in Chapter 9. The operational controls and limits to be applied to the MPCs are discussed in Chapter
12, Application of these requirements will assure that the MPC is fabricated, operated, and
maintained in a manner that satisfies the design criteria defined in this chapter.

Decommissioning

The MPCs are designed to be transportable in the HI-STAR overpack and are not required to be
unloaded prior to shipment off-site. Decommissioning of the HI-STORM 100 System is addressed in
Section 2.4. :

2.0.2 HI-STORM Overpack Design Criteria
General

The HI-STORM overpack is designed for 40 years of service, while satisfying the requirements of
10CFR72. The adequacy of the overpack design for the design life is discussed in Section 3.4.11.

Structural

The HI-STORM overpack includes both concrete and structural steel components that are classrﬁed
as important to safety. -

The concrete material is defined as important to saféty because of its importance to the shielding
analysis. The primary function of the HI-STORM overpack concrete is shielding of the gamma and
neutron radiation emitted by the spent nuclear fuel.

Unlike other concrete storage casks, the HI-STORM overpack concrete is enclosed in steel inner and
outer shells connected to each other by radial ribs, and top and bottom plates. Where typical concrete
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storage casks are reinforced by rebar, the HI-STORM overpack is supported by the inner and outer
shells connected by radial ribs. As the HI-STORM overpack concrete is not reinforced, the structural
analysis of the overpack only credits the compressive strength of the concrete. Providing further
conservatism, the structural analyses for normal conditions demonstrate that the allowable stress
limits of the structural steel are met even with no credit for the strength of the concrete. During
accident conditions (e.g., tornado missile, tip-over, end drop, and earthquake), only the compressive
strength of the concrete is accounted for in the analysis to provide an appropriate simulation of the
accident condition. Where applicable, the compressive strength of the concrete is calculated in
accordance with ACI-318.1-89 (92) [2.0.1].

Inrecognition of the conservative assessment of the HI-STORM overpack concrete strength and the
primary function of the concrete being shielding, the applicable requirements of ACI-349[2.0.2] are
invoked in the design and construction of the HI-STORM overpack concrete as clarified in
Appendix 1.D.

Steel components of the storage overpack are designed and fabricated in accordance with the
requirements of ASME Code, Section III, Subsection NF for Class 3 plate and shell components
with certain NRC-approved alternatives.

The overpack is designed for all normal, off-normal, and design basis accident condition loadings, as

‘defined in Section 2.2. At a minimum, the overpack must protect the MPC from deformation,
provide continued adequate performance, and allow the retrieval of the MPC under all conditions.
These design loadings include a postulated drop accident from the maximum allowable handling
height, consistent with the analysis described in Section 3.4.10. The load combinations for which
the overpack is designed are defined in Section 2.2.7. The physical characteristics of the MPCs for
which the overpack is designed are defined in Chapter 1.

Thermal

The allowable long-term through-thickness section average temperature limit for the overpack
concrete is established in accordance with Paragraph A.4.3 of Appendix A to ACI 349, which allows
the use of elevated temperature limits if test data supporting the compressive strength is available
and an evaluation to show no concrete deterioration provided. Appendix 1.D specifies the cement
and aggregate requirements to allow the utilization of the 300°F temperature limit. For short term
conditions the through-thickness section average concrete temperature limit of 350°F is specified in
accordance with Paragraph A.4.2 of Appendix A to ACI 349. The allowable temperatures for the
structural steel components are based on the maximum temperature for which material properties
and allowable stresses are provided in Section IT of the ASME Code. The specific allowable
temperatures for the structural steel components of the overpack are provided in Table 2.2.3.

The overpack is designed for extreme cold conditions, as discussed in Section 2.2.2.2. The structural
steel materials used for the storage cask that are susceptible to brittle fracture are discussed in

Section 3.1.2.3.

The overpack is designed for the maximum allowable heat load for steady-state normal conditions,
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in accordance with Section 2.1.6. The thermal characteristics of the MPCs for which the overpack is -
designed are defined in Chapter 4.

Shielding

The off-site dose for normal operating conditions to a real individual beyond the controlled area
boundary is limited by 10CFR72.104(a) to a maximum of 25 mrem/year whole body, 75 mrem/year
thyroid, and 25 mrem/year for other critical organs, including contributions from all nuclear fuel
cycle operations. Since these limits are dependent on plant operations as well as site-specific
conditions (e.g., the ISFSI design and proximity to the controlled area boundary, and the number and
arrangement of loaded storage casks on the ISFSI pad), the determination and comparison of ISFSI
doses to this limit are necessarily site-specific. Dose rates for a single cask and a range of typical
ISFSIs using the HI-STORM 100 System are provided in Chapter 5. The determination of site-
specific ISFSI dose rates at the site boundary and demonstration of compliance with regulatory
limits is to be performed by the licensee in accordance with 10CFR72.212.

The overpack is designed to limit the calculated surface dose rates on the cask for all MPCs as
defined in Section 2.3.5. The overpack is also designed to maintain occupational exposures ALARA
during MPC transfer operations, in accordance with 10CFR20. The calculated overpack dose rates
are determined in Section 5.1. These dose rates are used to perform a generic occupational exposure
estimate for MPC transfer operations and a dose assessment for a typlcal ISFSI, as described in
Chapter 10.

Confinement

The overpack does not perform any confinement function. Confinement during storage is provided
by the MPC and is addressed in Chapter 7. The overpack provides physical protection and biological
shielding for the MPC confinement boundary during MPC dry storage operations.

Operations

There are no radioactive effluents that result from MPC transfer or storagé operations using the
overpack. Effluents generated during MPC loading and closure operations are handled by the plant's
radwaste system and procedures under the licensee's 10CFR50 license.

Generic operating procedures for the HI-STORM 100 System are provided in Chapter 8. The
licensee is required to devélop detailed operating procedures based on Chapter 8, site-specific
conditions and requirements that also comply with the applicable 16CFR50 Lechmcal specification
requirements for the site, and the HI-STORM 100 System CoC. :

Acceptance Tests and Maintenance

The fabrication acceptance basis and maintenance program to be applied to the overpack are
described in Chapter 9. The operational controls and limits to be applied to the overpack are
contained in Chapter 12. Application of these requirements will assure that the overpack is
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fabricated, operated, and maintained in a manner that satisfies the design criteria defined in this
chapter.

Decommissioning

Decommissioning considerations for the HI-STORM 100 System, including the overpack, are
addressed in Section 2.4.

2.0.3 HI-TRAC Transfer Cask Design Criteria

General

The HI-TRAC transfer cask is designed for 40 years of service, while satisfying the requirements of
10CFR72. The adequacy of the HI-TRAC design for the design life is discussed in Section 3.4.11.

Structural

The HI-TRAC transfer cask includes both structural and non-structural biological shielding
components that are classified as important to safety. The structural steel components of the HI-
TRAC, with the exception of the lifting trunnions, are designed and fabricated in accordance with
the applicable requirements of Section III, Subsection NF, of the ASME Code with certain NRC-
approved alternatives, as discussed in Section 2.2.4. The lifting trunnions and associated attachments
are designed in accordance with the requirements of NUREG-0612 and ANSI N14.6 for non-
redundant lifting devices.

The HI-TRAC transfer cask is designed for all normal, off-normal, and design basis accident
condition loadings, as defined in Section 2.2. At a minimum, the HI-TRAC transfer cask must
protect the MPC from deformation, provide continued adequate performance, and allow the retrieval
of the MPC under all conditions. These design loadings include a side drop from the maximum
allowable handling height, consistent with the technical specifications. The load combinations for
which the HI-TRAC is designed are defined in Section 2.2.7. The physical characteristics of each
MPC for which the HI-TRAC is designed are defined in Chapter 1.

Thermal

The allowable temperatures for the HI-TRAC transfer cask structural steel components are based on
the maximum temperature for material properties and allowable stress values provided in Section II
of the ASME Code. The top lids of the HI-TRAC 125 and HI-TRAC 125D incorporate Holtite-A
shielding material. This material has a maximum allowable temperature in accordance with the
manufacturer's test data. The specific allowable temperatures for the structural steel and shielding
components of the HI-TRAC are provided in Table 2.2.3. The HI-TRAC is designed for off-normal
environmental cold conditions, as discussed in Section 2.2.2.2. The structural steel materials
susceptible to brittle fracture are discussed in Section 3.1.2.3.

The HI-TRAC is designed for the maximum heat load analyzed for storage operations. When the
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MPC contains any high burnup fuel assemblies or if the MPC decay heat is greater than 28.74 kW, I
the Supplemental Cooling System (SCS) will be required for certain time periods while the MPC is
inside the HI-TRAC transfer cask (see Section 4.5). The design criteria for the SCS are provided in
Appendix 2.C. The HI-TRAC water jacket maximum allowable temperature is a function of the
internal pressure. To preclude over pressurization of the water jacket due to boiling of the neutron
shield liquid (water), the maximum temperature of the water is limited to less than the saturation
temperature at the shell design pressure. In addition, the water is precluded from freezing during off-
normal cold conditions by limiting the minimum allowable temperature and adding ethylene glycol.
The thermal characteristics of the fuel for each MPC for which the transfer cask is designed are
defined in Section 2.1.6. The working area ambient temperature limit for loading operations is
limited in accordance with the design criteria established for the transfer cask.

Shielding

The HI-TRAC transfer cask provides shielding to maintain occupational exposures ALARA in
accordance with 10CFR20, while also maintaining the maximum load on the plant's crane hook to
below either 125 tons or 100 tons, or less, depending on whether the HI-TRAC 125 or HI-TRAC
100 transfer cask is utilized. The HI-TRAC calculated dose rates are reported in Section 5.1. These
dose rates are used to perform a generic occupational exposure estimate for MPC loading, closure,
and transfer operations, as described in Chapter 10. A postulated HI-TRAC accident condition,
which includes the loss of the liquid neutron shield (water), is also evaluated in Section 5.1.2. In
addition,

HI-TRAC dose rates are controlled in accordance with plant-specific procedures and ALARA
requirements (discussed in Chapter 10).

The HI-TRAC 125 and 125D provide better shielding than the HI-TRAC 100 or 100D. Provided the
licensee is capable of utilizing the 125-ton HI-TRAC, ALARA considerations would normally
dictate that the 125-ton HI-TRAC should be used. However, sites may not be capable of utilizing the
125-ton HI-TRAC due to crane capacity limitations, floor loading limits, or other site-specific
considerations. As with other dose reduction-based plant activities, individual users who cannot
accommodate the 125-ton HI-TRAC should perform a cost-benefit analysis of the actions (e.g.,
modifications), which would be necessary to use the 125-ton HI-TRAC. The cost of the action(s)
would be weighed against the value of the projected reduction in radiation exposure and a decision
made based on each plant’s particular ALARA implementation philosophy.

The HI-TRAC provides a means to isolate the annular area between the MPC outer surface and the
HI-TRAC inner surface to minimize the potential for surface contamination of the MPC by spent
fuel pool water during wet loading operations. The HI-TRAC surfaces expected to require
decontamination are coated. The maximum permissible surface contamination for the HI-TRAC is in
accordance with plant-specific procedures and ALARA requirements (discussed in Chapter 10).

Confinement

The HI-TRAC transfer cask does not perform any confinement function. Confinement during MPC
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transfer operations is provided by the MPC, and is addressed in Chapter 7. The HI-TRAC provides
physical protection and biological shielding for the MPC confinement boundary during MPC closure
and transfer operations.

Operations

There are no radioactive effluents that result from MPC transfer operations using HI-TRAC.
Effluents generated during MPC loading and closure operations are hanaled by the plant's radwaste
system and procedures.

Generic operating procedures for the HI-STORM 100 System are provided in Chapter 8. The
licensee will develop detailed operating procedures based on Chapter 8, plant-specific requirements

including the Part 50 Technical Specifications, and the HI-STORM 100 System CoC.

Acceptance Tests and Maintenance

The fabrication acceptance basis and maintenance program to be applied to the HI-TRAC Transfer

Cask are described in Chapter 9. The operational controls and limits to be applied to the HI-TRAC

are contained in Chapter 12. Application of these requirements will assure that the HI-TRAC is

fabricated, operated, and maintained in a manner that satisfies the demgn criteria defined in this
chapter.

Decommissioning

Decommissioning considerations for the HI-STORM 100 Systems, including the HI TRAC Transfer
Cask, are addressed in Section 2.4.

2.04 Principal Desien Criteria for the ISFSI Pad

2.04.1 Design and Construction Criteria

In compliance with 10CFR72, Subpart F, “General Design Criteria”, the HI-STORM 100 cask
system is classified as “important-to-safety” (ITS). This final safety analysis report (FSAR)
explicitly recognizes the HI-STORM 100 System as an assemblage of equipment contammg
numerous ITS components. The reinforced concrete pad, on which the cask is situated, however, is
designated as a non-ITS structure. This is principally because, in most cases, cask systems for
‘ stoiing spent nuclear fuel on reinforced concrete pads are installed as free-standing structures. The
lack of a physical connection between the cask and the > pad permits the 1atter to be designated as not
important-to-safety.

However, if the ZPAs at the surface of an ISFSI pad exceed the threshold limit for free-standing HI-
STORM installation set forth in this FSAR, then the cask must be installed in an anchored
configuration (HI-STORM 100A).

In contrast to an ISFSI containing free-standing casks, a constrained-cask installation relies on the
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structural capacity of the pad to ensure structural safety. The Part 72 regulations require
consideration of natural phenomenon in the design. Since an ISFSI pad in an anchored cask
installation participates in maintaining the stability of the cask during “natural phenomena” on the
cask and pad, it is an ITS structure. The procedure suggested in Regulatory Guide 7.10 [2.0.4] and
the associated NUREG [2.0.5] indicates that an ISFSI pad used to secure anchored casks should be
classified as a Category C ITS structure.

Because tipover of a cask installed in an anchored configuration is not feasible, the pad does not
need to be engineered to accommodate this non-mechanistic event. However, the permissible carry
height for a loaded HI-STORM 100A overpack must be established for the specific ISFSI pad using
the methodology described in this FSAR, if the load handling device is not designed in accordance
with ANSIN 14.6 and does not have redundant drop protection design features. These requirements
are specified in the CoC. However, to serve as an effective and reliable anchor, the pad must be
made appropriately stiff and suitably secured to preclude pad uplift during a seismic event.

Because the geological conditions vary widely across the United States, it is not possible to, a’priori,
define the detailed design of the pad. Accordingly, in this FSAR, the limiting requirements on the
design and installation of the pad are provided. The user of the HI-STORM 100A System bears the
responsibility to ensure that all requirements on the pad set forth in this FSAR are fulfilled by the
pad design. Specifically, the ISFSI owner must ensure that:

o The pad design complies with the structural provisions of this report. In particular, the
requirements of ACI-349-97 [2.0.2] with respect to embedments must be assured.

© The material of construction of the pad (viz., the additives used in the pad concrete), and the
attachment system are compatible with the ambient environment at the ISFSI site.

e The padisdesigned and constructed in accordance with a Part 72, Subpart G-compliant QA
program.

e The design and manufacturing of the cask attachment system are cons1stent with the
provisions of this report.

e Bvaluations are performed (e.g., per 72.212) to demonstrate that the seismic and other
inertial loadings at the site are enveloped by the respectlve bounding loadings defined in this
report. : :

A complete listing of de31gn and construction requirements for an ISFSI pad on which an anchored ,
HI-STORM 100A will be deployed is prov1ded in Appendix 2.A. A sample embedment design is
depicted in Figure 2.A.1.

2.04.2 Applicable Codes

Factored load combinations for ISFSI pad design are provided in NUREG-1536 [2.1.5], which is
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consistent with ACI-349-85. The factored loads applicable to the pad design consist of dead weight
of the cask, thermal gradient loads, impact loads arising from handling and accident events, external
missiles, and bounding environmental phenomena (such as earthquakes, wind, tornado, and flood).
Codes ACI 360R-92, “Design of Slabs on Grade”; ACI 302.1R, “Guide for Concrete Floor and Slab
Construction”; and ACI 224R-90, “Control of Cracking in Concrete Structures” should be used in
the design and construction of the concrete pad, as applicable. The embedment design for the HI-
STORM 100A (and 100SA) are the responsibility of the ISFSI owner and shall comply with
Appendix B to ACI-349-97 as described in Appendix 2.A. A later Code edition may be used
provided a written reconciliation is performed.

The factored load combinations presented in Table 3-1 of NUREG 1536 are reduced in the following

to a bounding set of load combinations that are applied to demonstrate adherence to its acceptance
criteria.

a. Definitions

= dead load including the loading due to pre-stress in the anchor studs
= live load
= wind load
W.;= tornado load
T=  thermal load
= hydrological load
E=  DBE seismic load
= accident load
= lateral soil pressure
T,= accident thermal load
~— reinforced concrete available strength

Note that in the context of a complete ISFSI design, the DBE seismic load includes both the inertia
load on the pad due to its self mass plus the interface loads transmitted to the pad to resist the inertia
loads on the cask due to the loaded cask self mass. It is only these interface loads that are provided
herein for possible use in the ISFSI structural analyses. The inertia load associated with the seismic
excitation of the self mass of the slab needs to be considered in the ISFSI owner’s assessment of
overall ISFSI system stability in the presence of large uplift, overturning, and sliding forces at the
base of the ISFSI pad. Such considerations are site specific and thus beyond the purview of this
document. ' ' R : ‘

b, Load Combinations for the Concrete Pad
The notation and acceptance criteria of NUREG-1536 appiy.
Normal Events

U,> 14D+ 1.7L

U, > 14D + 1.7 (L+H)
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Off-Normal Events

Ue> 1.05D + 1.275 (L+H+T)
Ue> 1.05D + 1.275 (L+H+T+W)

Accident—Level Events

U, > DH+HLAHATHE Ue > DHLAH+AT+HW,
U, > D+L+H+T, U, > D+L+H+T+A
U, >D+L+HATHE

In all of the above load combinations, the loaded cask weight is considered as a live load L on the
pad. The structural analyses presented in Chapter 3 provide the interface loads contributing to “E”,
“F” and “W,”, which, for high-seismic sites, are the most significant loadings. The above set of load
combinations can be reduced to a more limited set by recognizing that the thermal loads acting on
the ISFSI slab are small because of the low decay heat loads from the cask. In addition, standard
construction practices for slabs serve to ensure that extreme fluctuations in environmental
temperatures are accommodated without extraordinary design measures. Therefore, all thermal loads
are eliminated in the above combinations. Likewise, lateral soil pressure load “H” will also be
bounded by "F" (hydrological) and "E" (earthquake) loads. Accident loads “A”, resulting from a
tipover, have no significance for an anchored cask. The following three load combinations are
therefore deemed sufficient for structural qualification of the ISFSI slab supporting an anchored cask
system.

Normal Events
U.>1.4D+1.7(L)

Off-Normal Events

Ue>1.05D + 1.275 (L+F)

‘ Accident-Level Events

U, > D+LAE (or W)

c. Load, Combination for the Anchor Studs

The attachment bolts are considered to be governed by thé ASME Code, Section III, Subsection NF
and Appendix F [2.0.7]. Therefore, applicable load combinations and allowable stress limits for the
attachment bolts are as follows:
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Event Class and Load Governing ASME Code Section
Combination 11T Article for Stress Limits
Normal Events

D NF-3322.1, 3324.6
Off-Normal Events
D+F NF-3322.1, 3324.6 with all stress

limits increased by 1.33

Accident-Level Events

D-+E and D+W, Appendix F, Section F-1334, 1335

2.0.4.3 Limiting Design Parameters

- Since the loaded HI-STORM overpack will be carried over the pad, the permissible lift height for the
cask must be determined site-specifically to ensure the integrity of the storage system in the event of
a handling accident (uncontrolled lowering of the load). To determine the acceptable lift height, it is
necessary to set down the limiting ISFSI design parameters. The limiting design parameters for an
anchored cask ISFSI pad and the anchor studs, as applicable, are tabulated in Table 2.0.4. The design
of steel embedments in reinforced concrete structures is governed by Appendix B of ACI-349-97.
Section B.5 in that appendix states that “anchorage design shall be controlled by the strength of
embedment steel...”. Therefore, limits on the strength of embedment steel and on the anchor studs
must be set down not only for the purposes of quantifying structural margins for the design basis
load combinations, but also for the use of the ISFSI pad designer to establish the appropriate
embedment anchorage in the ISFSI pad. The anchored cask pad design parameters presented in
Table 2.0.4 allow for a much stiffer pad than the pad for free-standing HI-STORMS (Table 2.2.9).
This increased stiffness has the effect of reducing the allowable lift height. However, a lift height
for aloaded HI-STORM 100 cask (free-standing or anchored) is not required to be established ifthe
cask is being lifted with a lift device designed in accordance with ANSI N14.6 havmg redundant
drop protection design features :

In summary, the requirements for the ISFSI pad for free-standing and anchored HI-STORM
deployment are similar with a few differences. Table 2.0.5 summarizes their commonality and
differences in a succinct manner with the basis for the difference fully explalned
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2.04.4 Anchored Cask/ISFSI Interface

The contact surface between the baseplate of overpack and the top surface of the ISFSI pad defines
the structural interface between the HI-STORM overpack and the ISFSI pad. When HI-STORM is
deployed in an anchored configuration, the structural interface also includes the surface where the
nuts on the anchor studs bear upon the sector lugs on the overpack baseplate. The anchor studs and
their fastening arrangements into the ISFSI pad are outside of the structural boundary of the storage
cask. While the details of the ISFSI pad design for the anchored configuration, like that for the free-
standing geometry, must be custom engineered for each site, certain design and acceptance criteria
are specified herein (Appendix 2.A) to ensure that the design and construction of the pad fully
comports with the structural requirements of the HI-STORM System.
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Table 2.0.1

MPC DESIGN CRITERIA SUMMARY

Type Criteria Basis FSAR Reference
Design Life:
Design 40 yrs. - Table 1.2.2
License 20 yrs. 10CFR72.42(a) and -
10CFR72.236(g)
Structural;
Design Codes: ;
Enclosure Vessel ASME Code, Section III, 10CFR72.24(c)(4) Section 2.0.1
Subsection NB
Fuel Basket ASME Code, Section 111, 10CFR72.24(c)(4) Section 2.0.1
Subsection NG for core supports
{(NG-1121)
MPC Fuel Basket Supports ASME Code, Section I1I, 10CFR72.24(c)(4) Section 2.0.1
{Angled Plates) Subsection NG for internal
structures (NG-1122)
MPC Lifting Points ANSI N14.6/NUREG-0612 10CFR72.24(c)(4) Section 1.2.1.4
Dead Weights'
Max. Loaded Canister (dry) ~. 90,000 lb. R.G.3.61 Table 3.2.1
Empty Canister (dry) 42,000 Ib. (MPC-24) R.G. 3.61 Table 3.2.1
45,000 Ib. (MPC-24E/EF)
39,000 1b. (MPC-68/68F/68FF)
36,000 1b. (MPC-32)
Design Cavity Pressures:
Normal: 100 psig ANSI/ANS 57.9 Section 2.2.1.3
Off-Normal: 110 psig ANSI/ANS 57.9 Section 2.2.2.1
Accident (Internal) 200 psig ANSI/ANS 57.9 Section 2.2.3.8
Accident (External) 60 psig ANSI/ANS 57.9 Sections 2.2.3.6 and 2.2.3.10

T Weights listed in this table are bounding weights. Actual weights will be less, and will vary based on as-built dimensions of the components, fuel type, and the

presence of fuel spacers and non-fuel hardware.

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

HI-STORM FSAR
REPORT HI-2002444

2.0-16

Rev. 7

HI-STORM 100 FSAR
Revision 7
August 9, 2008



Table 2.0.1 (continued)
MPC DESIGN CRITERIA SUMMARY

Type

Criteria

Basis

FSAR Reference

Response and Degradation Limits

SNF assemblies confined in dry,.
inert environment

10CFR72.122(h)(1)

Section 2.0.1

Thermal:

Maximum Design Temperatures:

Structural Materials:

Stainless Steel (Normal) 725°F ASME Code Table 2.2.3
' Section II, Part D
Stainless Steel (Accident) 950°F See Subsection 2.2.2.3 Table 2.2.3 I
Neutron Poison;
Neutron Absorber (normat) 800° F See Table 4.3.1 and Table 2.2.3
Subsection 1.2.1.3.1 I
Neutron Absorber (accident) 1000°F See Table 4.3.1 and Table 2.2.3

Subsection 1.2.1.3.1

Canister Drying

< 3 torr for > 30 minutes (VDS)

< 21°F exiting the
demoisturizer for > 30
minutes or a dew point of the

NUREG-1536, ISG-11, Rev.

3

Section 4.5, Appendix 2.B

MPC exit gas < 22.9°F for
: > 30 minutes(FHD)
Canister Backfill Gas Helium - Section 4.4
Canister Backfill Varies (see Table 1.2.2) Thermal Analysis Section 4. 4
Fuel cladding temperature limit for 755 R (400 ° C)“ ISG-11, Rev. 3 Section 4.3

long term storage conditions

Fuel cladding temperature limit for
normal short-term operating
conditions (e.g., MPC drying and
onsite transport)

752 °F (400 °C), except certain
MPCs containing all moderate
burnup fuel (MBF) may use
1058°F (570°C) for normal
short-term operating conditions

ISG-11,Rev.’3

Sections 4.3 and 4.5

Fuel cladding temperature limit for
Off-Normal and Accident Events

1058° F (570 °C)

ISG-11, Rev. 3

Sections 2.0.1 and 4.3

Insolation Protected by overpack or - Section 4.3
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Table 2.0.1 (continued)
MPC DESIGN CRITERIA SUMMARY

120 psig (pneumatic)

Type Criteria Basis FSAR Reference
HI-TRAC
Confinement: 10CFR72.128(a)(3) and
10CFR72.236(d) and (e)
Closure Welds:
Shell Seams and Shell-to- Full Penetration - Section 1.5 and Table 9.1.4
Baseplate
MPC Lid Multi-pass Partial Penetration 10CFR72.236(e) Section 1.5 and Table 9.1.4
MPC Closure Ring Partial Penetration
Port Covers Partial Penetration
NDE: ; :
Shell Seams and Shell-to- - 100% RT or UT - Table 9.1.4
Baseplate :
MPC Lid Root Pass and Final Surface - Chapter 8 and
100% PT; Table 9.1.4
Volumetric Inspection or
100% Surface PT each 3/8" of
, weld depth
Closure Ring Root Pass (if more than one pass - Chapter 8 and
is required) and Final Surface Table 9.1.4
100% PT
Port Covers Root Pass (if more than one pass - Chapter 8 and
is required) and Final Surface Table 9.1.4
100% PT
Leak Testing:
Welds Tested Port covers-to-MPC lid - Section 9.1
Medium Helium ANSIN14.5 Section 9.1
Max. Leak Rate Leaktight ANSI N14.5 Section 9.1
Monitoring System. None 10CFR72.128(a)(1) Section 2.3.2.1
Pressure Testing:
Minimum Test Pressure 125 psig (hydrostatic) - Sections 8.1 and 9.1
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Table 2.0.1 (continued)

MPC DESIGN CRITERIA SUMMARY

Type

Criteria

Basis

FSAR Reference
Sections 8.1 and 9.1

Welds Tested

MPC Lid-to-Shell; MPC Shell
seams, MPC Shell-to-Baseplate

Medium

Water or helium

Section 8.1 and Chapter 9

Retrievability:

Normal and Off-normal;

No Encroachment on Fuel

10CFR72.122(f) & (1)

Sections 3.4 and 3.1.2

Post (design basis) Accident Assemblies
Criticality: : 10CFR72.124 &
10CFR72.236(¢)
Method of Control Fixed Borated - Section 2.3.4
Neutron Absorber, Geometry,
-~ and Soluble Boron
Min. "B Loading 0.0267/0.0223 g/em® (MPC-24) - Sections 2.1.8 and 6.1
(Boral/ METAMIC™) © 0.0372/0.0310 g/cm® (MPC-68,
MPC-68FF, MPC-24E,MPC-
24EF, MPC-32 and MPC-32F)
0.01 g/cm® (MPC-68F)
Varies (see Tables 2.1.14 Criticality Analysis Sections 2.1.9 and 6.1

Minimum Soluble Boron

and 2.1.16)
Max. keg 0.95 - Sections 6.1 and 2.3.4
Min. Burnup : 0.0 GWd/MTU (fresh fuel) - Section 6.1
Radiation Protection/Shielding: 10CFR72.126, &
10CFR72.128(a)(2)
MPC:
(normal/off-normal/accident)
MPC Closure ALARA 106CFR20 Sections 10.1, 10.2, & 10.3
MPC Transfer ALARA 10CFR20 Sections 10.1, 10.2, & 10.3
Exterior of Shielding:
(normal/off-normal/accident)
Transfer Mode Position See Table 2.0.3 10CFR20 Section 5.1.1
10CFR72.104 & Section 5.1.1 and Chapter 10

ISFSI Controlled Area Boundary

See Table 2.0.2

10CFR72.106
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Table 2.0.1 (continued)

MPC DESIGN CRITERIA SUMMARY

Type

Criteria

Basis

FSAR Reference

Design Bases:

10CFR72.236(a)

Spent Fuel Specification:

Assemblies/Canister

Up to 24 (MPC-24, MPC-24E &
MPC-24EF)

Up to.32 (MPC-32 and MPC-32F)

Up to 68 (MPC-68, MPC-68F, &
MPC-68FF)

Table 1.2.1 and Section 2.1.9

Type of Cladding

ZR and Stainless Steel

Section 2.1.9

Fuel Condition

Intact, Damaged, and Debris

Sections 2.1.2, 2.1.3, and
2.1.9

Max. Decay Heat/ MPC':

PWR Fuel Assemblies:
Type/Configuration Various - Section 2.1.9
Max. Burnup 68,200 MWD/MTU - Sections 2.1.9 and 6.2
Max. Enrichment Varies by fuel design - Table 2.1.3 and Section 2.1.9
36.9 kW - Section 4.4

Minimum Cooling Time:

3 years (Intact ZR Clad Fuel)
8 years (Intact SS Clad Fuel)

Section 2.19

Max. Fuel Assembly Weight:
(including non-fuel hardware and DFC,
as applicable)

1,720 1b. for fuel assemblies that
do not require fuel spacers,
otherwise 1,680 Ib.

Section 2.1.9

Max. Fuel Assembly Length: 176.8 in. - Section 2.1.9
(Unirradiated Nominal)
Max. Fuel Assembly Width 8.54 in. - Section 2.1.9
(Unirradiated Nominal)
BWR Fuel Assemblies:
Type Various - Sections 2.1.9 and 6.2

T Section 2.1.9.1 describes the decay heat limits per assembly
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Table 2.0.1 (continued)
MPC DESIGN CRITERIA SUMMARY

Type Criteria Basis FSAR Reference
Max. Burnup 65,000 MWD/MTU - Section 2.1.9
Max. Enrichment - Varies by fuel design - Section 2.1.9, Table 2.1.4
Max. Decay Heat/ MPC'. 36.9 kW - Section 4.4

3 years (Intaét ZR Clad Fuel) Section 2.1.9

8 years (Intact SS Clad Fuel)

Minimum Cooling Time:

Max. Fuel Assembly Weight:

w/channels and DFC, as 730 Ib. - Section 2.1.9
applicable ~
Max. Fuel Assembly Length 176.5in. - Section 2.1.9

(Unirradiated Nominal)
Max. Fuel Assembly Width 5.85 in. -
(Unirradiated Nominal)
Normal Design Event Conditions:
Ambient Temperatures

Section 2.1.9

10CFR72.122(b)(1)
ANSI/ANS 57.9

See Tables 2.0.2 and 2.0.3 Section 2.2.1.4

Handling: Section 2.2.1.2
Handling Loads 115% of Dead Weight CMAA #70 Section 2.2.1.2
Lifting Attachment Acceptance 1/10 Ultimate NUREG-0612 Section 3.4.3
Criteria 1/6 Yield ANSI N14.6
Attachment/Component 1/3 Yield Regulatory Guide 3.61 Section 3.4.3
Interface Acceptance Criteria ;

Away from Attachment ASME Code ASME Code Section 3.4.3
Acceptance Critéria Level A

Wet/Dry Loading Wet or Dry - Section 1.2.2.2

Transfer Orientation Vertical - Section 1.2.2.2

Storage Orientation Vertical - Section 1.2.2.2

Fuel Rod Rupture Releases: ‘

Source Term Release Fraction 1% NUREG-1536 Sections 2.2.1.3

Section 2.1.9.1 describes the decay heat limits per assembly.
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Table 2.0.1 (continued)
MPC DESIGN CRITERIA SUMMARY

Type Criteria Basis FSAR Reference
Fill Gases 100% NUREG-1536 Sections 2.2.1.3
Fission Gases 30% NUREG-1536 Sections 2.2.1.3
Snow and Ice Protected by Overpack ASCE 7-88 Section 2.2.1.6

Off-Normal Design Event Conditions:

10CFR72.122(b)(1)

Ambient Temperature See Tables 2.0.2 and 2.0.3 ANSI/ANS 57.9 Section 2.2.2.2
Leakage of One Seal , N/A I1SG-18 Sections 2.2.2.4 and 7.1
Partial Blockage of Overpack Air Inlets 50% of Air Inlets Blocked - Section 2.2.2.5
Source Term Release Fraction:

Fuel Rod Failures 10% NUREG-1536 Sections 2.2.2.1

Fill Gases 100% NUREG-1536 Sections 2.2.2.1

Fission Gases : 30% NUREG-1536 Sections 2.2.2.1

Design-Basis (Postulated) Accident Design Events and Conditions: 10CFR72.24(d)(2) &
10CFR72.94

Tip Over See Table 2.0.2 - -Section 2.2.3.2
End Drop See Table 2.0.2 - Section 2.2.3.1
Side Drop See Table 2.0.3 - Section 2.2.3.1
Fire See Tables 2.0.2 and 2.0.3 10CFR72.122(c) Section 2.2.3.3
Fuel Rod Rupture Releases: '

Fuel Rod Failures (including 100% NUREG-1536 Sections 2.2.3.8

non-fuel hardware)

Fill Gases 100% NUREG-1536 Sections 2.2.3.8

Fission Gases 30% NUREG-1536 Sections 2.2.3.8

Particulates & Volatiles See Table 7.3.1 - Sections 2.2.3.9

Confinement Boundary Leakage None ISG-18 / ANSI N 14.5 Sections 2.2.3.9 and 7.1
Explosive Overpressure 60 psig (external) 10CFR72.122(c) Section 2.2.3.10
Airflow Blockage: '

Vent Blockage 100% of Overpack Air 10CFR72.128(a)(4)

Inlets Blocked Section 2.2.3.13

Partial Blockage of MPC Basket Vent Crud Depth ESEERCO Project Section 2.2.3.4
Holes (Table 2.2.8) EP91-29
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Table 2.0.1 (continued)
MPC DESIGN CRITERIA SUMMARY

Temperature

Type Criteria Basis FSAR Reference
Design Basis Natural Phenomenon Design Events and Conditions: 10CFR72.92 &
; 10CFR72.122(b)(2)
Flood Water Depth 125 ft. ANSI/ANS 57.9 Section 2.2.3.6
Seismic See Table 2.0.2 10CFR72.102(f) Section 2.2.3.7
Wind Protected by Overpack ASCE-7-88 Section 2.2.3.5
Tornado & Missiles Protected by Overpack RG 1.76 & NUREG-0800 Section 2.2.3.5
Burial Under Debris Maximum Decay Heat Load - Section 2.2.3.12
Lightning See Table 2.0.2 NFPA 78 Section 2.2.3.11
Extreme Environmental See Table 2.0.2 - Section 2.2.3.14
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Table 2.0.2
HI-STORM OVERPACK DESIGN CRITERIA SUMMARY

Type Criteria Basis FSAR Reference
Design Life:
Design 40 yrs. - Section 2.0.2
License 20 yrs. 10CFR72.42(a) &
10CFR72.236(g)
Structural: :
Design & Fabrication Codes:
Concrete
Design ACI 349 as clarified in 10CFR72.24(c)(4) Section 2.0.2 and
Appendix 1.D Appendix 1.D
Fabrication ACI 349 as clarified in 10CFR72.24(c)(4) Section 2.0.2 and
Appendix 1.D Appendix 1.D
Compressive Strength *ACI 318.1-89 (92)as clarified in 10CFR72.24(c)(4) Section 2.0.2 and
Appendix 1.D Appendix 1.D
Structural Steel
Design ASME Code Section III, 10CFR72.24(c)(4) Section 2.0.2
Subsection NF
Fabrication ASME Code Section III, 10CFR72.24(c)(4) Section 2.0.2
Subsection NF
Dead Weights':
Max. Loaded MPC (Dry) 90,000 1b. (MPC- 32) R.G. 3.61 Table 3.2.1
Max. Empty Overpack 270,000/320,000 1b. R.G. 3.61 Table 3.2.1
Assembled with Top Lid
(150 pcf concrete/200pct concrete) , ,
Max. MPC/Overpack 360,000/410,000 Ib. R.G.3.61 Table 3.2.1
(150 pcf concrete/200pct concrete)
Design Cavity Pressures N/A - Section 2.2.1.3

T Weights listed in this table are bounding weights. Actual weights will be less, and will vary based on as-built dimensions of the components, fuel type, and the
presence of fuel spacers and non-fuel hardware, as applicable.
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Table 2.0.2 (continued)
HI-STORM 100 OVERPACK DESIGN CRITERIA SUMMARY

Type

Criteria

Basis

FSAR Reference

Response and Degradation Limits

Protect MPC from deformation

10CFR72.122(b)
10CFR72.122(c)

Continued adequate performance
of overpack

10CFR72.122(b)
10CFR72.122(c)

Sections 2.0.2 and 3.1

Retrieval of MPC 10CFR72.122(1)
Thermal:
Maximum Design Temperatures:
Concrete
Through-Thickness Section 300°F ACI 349, Appendix A Section 2.0.2, and Tables
Average (Normal) (Paragraph A.4.3) 1.D.1and 2.2.3
Through-Thickness Section 350°F ACI 349 Appendix A Section 2.0.2, and Tables
Average (Off-Normal and (Paragraph A.4.2) 1.D.1and 2.2.3
Accident)
Steel Structure (other than lid 350°F ASME Code Table 2.2.3
bottom and top plates) Section II, Part D
Lid Bottom and Top Plates 450°F
Insolation: Averaged Over 24 Hours 10CFR71.71 Section 4.4.1.1.8
Confinement: None 10CFR72.128(a)(3) & N/A
10CFR72.236(d) & (e)
Retrievability: ~
Normal and Off-Normal No damage that precludes 10CFR72.122(%) & (1) Section 3.4
Accident Retrieval of MPC Section 3.4
Criticality: Protection of MPC and Fuel 10CFR72.124 & Section 6.1
Assemblies 10CFR72.236(c)
Radiation Protection/Shielding: 10CFR72.126 &
10CFR72.128(a)(2)
Overpack
(Normal/Off-Normal/Accident) .
Surface ALARA 10CFR20 Chapters 5 and 10
~ Position ALARA 10CFR20 Chapters 5 and 10
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‘ Table 2.0.2 (continued)
HI-STORM 100 OVERPACK DESIGN CRITERIA SUMMARY

Type ' Criteria Basis FSAR Reference
Beyond Controlled Area During 25 mrem/yr. to whole body 10CFR72.104 Sections 5.1.1, 7.2, and 10.1
Normal Operation and Anticipated 75 mrem/yr. to thyroid
Occurrences 25 mrem/yr. to any critical organ
At Controlled Area Boundary from - | 5 rem TEDE or sum of DDE and 10CFR72.106 Sections 5.1.2, 7.3, and 10.1
Design Basis Accident CDE to any individual organ or
tissue (other than lens of eye) <
“50 rem. 15 rem lens dose. 50
rem shallow dose to skin or
extremity.
Design Bases:
Spent Fuel Specification ‘ ‘See Table 2.0.1 ' 10CFR72.236(a) Section 2.1.9
Normal Design Event Conditions: 10CFR72.122(b)(1)
Ambient Outside Temperatures:
Max. Yearly Average ~ 80°F ANSI/ANS 57.9 Section 2.2.1.4
Live Load": ~ ANSI/ANS 57.9 -
Loaded Transfer Cask (max.) 250,000 Ib. ‘ R.G. 3.61 Table 3.2.4
‘ (HI-TRAC 125 Section 2.2.1.2
w/transfer lid)
Dry Loaded MPC (max.) 90,000 Ib. R.G.3.61 Table 3.2.1 and
‘ Section 2.2.1.2
Handling: Section 2.2.1.2
Handling Loads _115% of Dead Weight CMAA #70 Section.2.2.1.2
Lifting Attachment Acceptance 1/10 Ultimate NUREG-0612 Section 3.4.3
Criteria ' 1/6 Yield ANSINI14.6
Attachment/Component : 1/3 Yield Regulatory Guide 3.61 Section 3.4.3
Interface Acceptance Criteria
Away from Attachment ‘ ASME Code ASME Code Section 3.4.3
Acceptance Crite