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SAFETY EVALUATION REPORT

DOCKET NO. 72-1014
HI-STORM 100 CASK SYSTEM
HOLTEC INTERNATIONAL
CERTIFICATE OF COMPLIANCE NO. 1014
AMENDMENT NO. 2

SUMMARY

was subsequently revised and submltted to the NRC on Oc
supplemented; October 31, 2002, (Amendment 2, Revisio
Revision 2, Supplement 0), November 14 2003 (Amendm

i |on 2, Supplement 1),
2004, (Amendment2,

authorized contents of each MPC and add a statement defining the suffix to the MPC
model number.

4. Revise the Co sflect changes in MPC cavity drying, revise the TS to remove the
helium leakage test requirement and relocate the helium backfilling requirements to an
new Table 3-2 in the TS.

5. Revise requirements for ensuring MPC cavity bulk helium temperature verses existing
“helium gas exit temperature” prior to reflooding in the event unloading should be
necessary and change the completion time requirement from 22 hours to “immediately.”
Similarly, add new Limiting Conditions for Operation (LCO) to address use of the
“Supplemental Cooling System.”

6. Add new Technical Specification (TS) Program 5.7 for radiation protection. Modify
associated LCO.
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

24.

25.

26.

27.
28.

Revise the definition of Non-Fuel Hardware to include vibration suppressor inserts and
allow for their storage as integral non-fuel hardware that may be stored in an MPC with
a fuel assembly.

Increase the maximum authorized initial enrichment for Pressurized Water Reactor
(PWR) damaged fuel and fuel debris to 5.0 wt.%.

Revise limits (increase) for fuel assembly decay heat and burn-up as a function of
cooling time and as a function of fuel array/class. Modify associated Completion Times
for TS Required Actions to reflect blocked duct accident analysis and Surveillance
Requirement acceptance criterion for temperature measurement.

Modification of TS language to allow a process for receiving NRC approval for case-
specific alternatives to the requirements for allowable cask contents

ay heat load and
for burnup as a function of decay heat, enrichment, fuel array/class

and modify associated completion times.

consistent with revised shielding analyses.
Revise the maximum allowable burn-up for non-fuel
with revised shielding analyses

Guidance (ISG) -11, Revision 3.
Increase off-normal design pre

Modification of the fangtage in the CoC to remove specific reference to fuel spacers
and a revision to change the maximum boron carbide content in METAMIC® to 33.0
wit%.
Add language to CoC incorporating FSAR Chapter 3.2.8 by reference and adding a note
to the FSAR Chapter stating this Chapter cannot be modified under the provisions of 10
CFR 72.48.

Clarification of the manner in which the equation used to determine whether a site may
deploy free-standing casks is executed.

Modification of FSAR Chapter numbering called out in the TS.

Modification of the design temperatures of the MPC shell, overpack concrete, and
Holtite neutron shield material.

S-2



29. Modification of FSAR Tables 2.2.6 and 2.2.7 to clarify the Code applicability for the MPC
basket and basket angle supports.

30. Addition of FSAR to add FHD System Failure and SCS Power Failure as new off
normal events and addition of Supplemental Cooling System failure as a new accident
event.

31. Insertion of a new requirement to address degraded cask/pad interface friction for
freestanding casks.

This Safety Evaluation Report (SER) documents the review and evaluation of the amended
FSAR, supplemental materials, and proposed CoC changes. The FSAR follows format similar
to that of U.S. Nuclear Regulatory Commission, “Standard Rewew Plan for ry Cask Storage
Systems,” NUREG-1536, January 1997 (NUREG-1536) with
and consistency.

10 CFR Part 72 for independent storage of spent fuel and
protection. The staff’'s assessment focused only on modificati

quested in t mendment
d the FSAR or those
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1.0 GENERAL DESCRIPTION

The objective of the review of the general description of the design changes made to the
HI-STORM 100 Cask System is to ensure that Holtec International has provided a
non-proprietary description that is adequate to familiarize reviewers and other interested parties
with the pertinent features of the system.

1.1 General Description and Operational Features
The HI-STORM 100 Cask System is a dry cask storage system for spent light water reactor

fuel. The system comprises three discrete components: the multi-puy anister (MPC), the
HI-TRAC transfer cask, and the HI-STORM 100 storage overpack.

1.1.1 Multi-Purpose Canister

was affected by the modifications to the other components.
1.1.3 HI-STORM 100 Overpack

The HI-STORM 100 overpack provides shielding and structural protection of the MPC during
storage. The overpack is a heavy-walled, steel and concrete, cylindrical vessel. In addition to
the HI-STORM 100 overpack there are three additional variations to include variations of the
HI-STORM 100S, HI-STORM 100A, and HI-STORM 100SA. Variations of the HI-STORM
100S are externally shorter versions of the HI-STORM 100. To accommodate the height
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change the location of the air ducts and MPC pedestal height were modified. The HI-STORM
100A and 100SA are similar to the HI-STORM 100 and 100S overpacks except that they have a
baseplate that is anchored to the concrete pad at the independent spent fuel storage
installation (ISFSI). The HI-STORM 100A and 100SA overpacks may be used to store fuel in
high seismic areas. The HI-STORM 100S, 100A, (and 100SA) overpacks were approved under
Amendment 1 to CoC 1014.

1.1.4 Basic Operation

The basic sequence of operations for the HI-STORM 100 Cask System is as follows: (1) the
transfer cask, with the MPC inside, is lowered into the spent fuel pool/and the MPC is loaded;

(2) the transfer cask and MPC are removed from the spent fu PC is drained,
dried and backfilled; (3) the transfer cask is placed on top of the overpack and the MPC is
lowered into the overpack; and (4) the overpack, with the ed to the storage
pad. A loaded HI-TRAC transfer cask can be handled vertica aloaded HI-
STORM 100, 100S, 100A, and 100SA, overpack can only be nsfer

controlled structure (e.g., a reactor building).

1.2 Drawings

The drawings contain sufficient detail on dimensi and specifications to allow for a
thorough evaluation of the entire systen ifi stems, and components are

The amendment requested sev and changes to the contents that may be stored in
the HI-STORM 100 Cask Sys

C nd damaged fuel and damaged fuel debris in the MPC-
C

C higher maximum initial enrichment PWR damaged fuel and fuel debris,

C fuel with new limits for fuel assembly decay heat and burn-up, and

C non-fuel hardware inserts with higher maximum allowable burn-up

1.4 Evaluation Findings

F1.1 A general description and discussion of the design changes to the HI-STORM 100 Cask
System are presented in Chapter 1 of the FSAR, with special attention to design and
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F1.2

F1.3

F1.4

F1.5

F1.6

operating characteristics, unusual or novel design features, and principal safety
considerations.

Drawings for structures, systems, and components important to safety presented in
Chapter 1.5 of the FSAR were not reviewed for this amendment unless specifically
referenced by other changes. Specific structures, systems, and components are
evaluated in Sections 3 through 14 of this SER, as necessary.

Specifications for the spent fuel to be stored in the dry cask storage system are
provided in Chapter 1.2.3 of the FSAR. Detailed specifications for the spent fuel are
presented in Chapter 2.1 of the FSAR and Appendix B to the CoC.

13 of the FSAR. Specific changes to the QA prog
evaluated in Sections 13 of this SER.
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2.0 PRINCIPAL DESIGN CRITERIA EVALUATION

The objective of evaluating the principal design criteria related to the structures, systems, and
components important to safety is to ensure that they comply with the relevant general criteria
established in 10 CFR Part 72.

2.1 Structures, Systems and Components Important to Safety
Structures, systems, and components important to safety are annotated in Table 2.2.6 of the

FSAR. In this table, each component is assigned a safety classification. The safety
classifications are based on the guidance in U.S. Nuclear Regulatory Commissi

code for the structural design of the MPC, the transfer cask
overpack is the ASME Code. The governing code for the co ' isAmerican

Appendix 2.A of the FSAR describes the general design and cons
ISFSI concrete pad for use with the HI-STORM 100A-in high seismic

requirements for an
Appendix 2.B

fuel specifications'e S
shielding, criticality, and confinement analyses.
2.2.2 External Conditions

Chapter 2.2 of the FSAR identifies the bounding site environmental conditions and natural
phenomena for which the HI-STORM 100 Cask System is analyzed. Changes to Chapter 2.2
were made for consistency with those changes described in greater detail elsewhere in the
FSAR.
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2.3 Design Criteria for Safety Protection Systems

The principal design criteria for the MPC and the HI-STORM overpack designs and the TC, are
summarized in FSAR Tables 2.0.1, and 2.0.2, and 2.0.3, respectively. Design criteria for the
ISFSI pads and anchor studs for the HI-STORM 100A are described in Table 2.0.4 and the
design criteria for free standing and anchored HI-STORM 100 installation is described in Table
2.0.5. This amendment requested only minor changes to Table 2.0.1 to be consistent with
those changes described in greater detail elsewhere in the FSAR. The codes and standards of
the design and construction of the system and changes to the design criteria are specified in
Chapter 2.2 of the FSAR.

2.3.1 General

materials, to allow the storage of damaged fuel in the MP
fuel debris in the MPC-32F (The NRC suggested Holtec co

class, intact vs. damaged fuel,
enrichment for PWR damaged

nsfer cask, and overpack are designed are defined in
ges made to the structural design criteria per this amendment

2.3.3 Thermal

The thermal analysis is presented in Chapter 4 of the FSAR. The HI-STORM 100 Cask System
is designed to passively reject decay heat. Heat removal, by conduction, radiation, and natural
convection, is independent of intervening actions under normal, off-normal, and accident
conditions. The thermal design criteria include maintaining fuel cladding integrity and ensuring
that temperatures of materials and components important to safety are within the design limits.
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2.3.4 Shielding/Confinement/Radiation Protection

The shielding and confinement analyses and the radiation protection capabilities of the
HI-STORM 100 Cask System are presented in Chapters 5, 7, and 10 of the FSAR.
Confinement is provided by the MPC, which has a welded closure. The MPC’s confinement
function is verified through hydrostatic testing and weld examinations. Radiation exposure is
minimized by the neutron and gamma shields and by operational procedures.

2.3.5 Criticality

period is low.

2.3.6 Operating Procedures

did not change with this amendment and were not reevaluated by the staff.

2.4 Evaluation Findings

F2.1  The staff concludes that the principal design criteria for the HI-STORM 100 Cask
System are acceptable with regard to demonstrating compliance with the regulatory
requirements of 10 CFR Part 72. This finding is based on a review that considered the
regulation itself, appropriate regulatory guides, applicable codes and standards, and
accepted engineering practices. More detailed evaluations of design criteria and
assessments of compliance with those criteria are presented in Sections 3 through 14 of
this SER.

C
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3.0 STRUCTURAL EVALUATION

The objectives of this review were to assess the safety analysis of the structural design
features, the structural design criteria, and the structural analysis methodology used to evaluate
the expected structural performance capabilities under normal operations, off-normal
operations, accident conditions and natural phenomena events for those structures, systems
and components important to safety included in this amendment.

The review was conducted against the appropriate regulations as described in 10 CFR 72.236
that identify the specific requirements for spent fuel storage cask approval and fabrication. The
unique characteristics of the spent fuel to be stored are identified as required y 10 CFR

s of the various

eighth tyee MPC unit: the MPC-32F. No changes
[ since no material

components that have been previously provided

C For the MPC-32F, which is for , nd a variant of the already
[ assembly and the resulting

The HI-STORM 10Q Ca ystem is made up of three major components that are used in the
dry spent fuel storage system: the multi-purpose canister (MPC), the transfer cask (HI-TRAC)
and the dry storage overpack/cask (HI-STORM). This structural portion of the SER addresses
the MPC and the overpack that were impacted by this amendment.

3.1.1 Structural Design Features

3.1.1.1 Multi-Purpose Dry Storage Canister: MPC-32F

As with the other seven models of MPCs, this multi-purpose dry storage canister is designed and
fabricated as all-welded stainless steel cylindrical pressure vessel. The MPCs provide the
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confinement boundary for the stored spent fuel and the structural integrity of that boundary must
be maintained under all design conditions. All canisters used in the HI-STORM 100 Cask System
have an identical nominal exterior diameter of 68-3/8 inches with the exterior cylinder heights
varying with the MPC model. The largest loaded weight that can be achieved in any of the MPC
models is 44.5 tons. Within the canister is an internal assembly known as the “basket” that is
designed to accommodate the various types and configurations of spent fuel. The use of different
baskets allows accommodation for the different types of spent fuel. The basket assembly is best
described as a welded stainless steel multi-celled, egg-crate/ honeycomb type structure with the
individual cells accommodating a specific type of spent fuel assembly. The cellular structure is
positioned within the circumscribing inside surface of the MPC cylindrical shell. The other major
elements of the MPCs besides the canister shell and the basket include the canister baseplate,
the canister lid and the closure ring. The configuration and design deétails’allow for a redundant
closure system for the canister that can be pressure tested afte
only configuration change made in the creation of the MP,
cylindrical shell wall at the top of the MPC which is identi
an “F” in the model designation. This configuration is sho
amendment.

of the

3.1.1.2 Overpacks/Casks

along with the concrete fill material. The main\s f the overpack are provided by

the structural steel while the main radiatio ieldi ior/is provided by the mass of plain,
unreinforced concrete. Design details'and the use o pecific materials provide the necessary
characteristics to provide proper the exterior diameter of the HI-STORM
100 series of overpacks/casks is approximately 11 feet. The cylindrical wall thickness of the 100
series is 29-1/2 inches of steel and co No changes in the configuration of the overpack

The str [-STORM 100 Cask System have been evaluated previously
and the results of that safety evaluation are summarized in the staffs SER of CoC 1014 and
referenced 3 nent/1 to CoC 1014 and referenced FSAR. The structural design

criteria for the

request including the ASME Code alternatives of Table 2.2.15 that have been expanded to clarify
specific code provisions and terminology. Since the approval of Amendment 1 to the HI-STORM
100 Cask System CoC, several one-time alternatives to the ASME Code NDE requirements were
submitted to the NRC staff for review. Those alternatives involved specifically identified casks
which had deviations from the specified Code inspection requirements. These deviations from the
specified construction requirements were compensated for by the performance of additional
analyses beyond the normal Code requirements. Those cask-specific alternatives previously
found to be acceptable to the NRC staff have been added into the proposed FSAR for
completeness.
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3.1.2.1 Criteria for Multi-Purpose Dry Storage Canisters

The proposed amendment revises the MPC off-normal internal pressure from 100 psig to 110 psig
as noted in Table 2.2.1 of the FSAR. In addition, the amendment reflects an increase in the long
term normal condition design temperature limit for the MPC shell from 450EF (232EC) to 500EF
(260EC). Table 3.1.17 in the FSAR reflects the revised stress intensity allowables for the MPC
shell as revised in Table 2.2.3 for the higher heat loads based on the American Society of
Mechanical Engineers Boiler and Pressure Vessel Code, Section I, Division 1, 1995 Edition with
Addenda through 1997. No physical changes were necessary to accommodate the revised
pressure and temperatures.

3.1.2.2 Criteria for Overpacks/Casks

and the temperature limits for the off-normal and accident
ACI 349. Table 1.D.1 provides the description of what con
is to be compared to the limits derived from American Co
Nuclear Safety-Related Concrete Structures,” ACI 349-85, Appendi
criteria for the transfer cask were identified in this a

e computed temperature that
te, “Code Requirements for
o changes in design

3.1.2.3 Criteria for the ISFSI Pad/Basemat

Alternative conservative static screening criter [ pter 3.4.7.1 of the FSAR for
the consideration of the interaction between the bas freestanding cask under a seismic
event to produce sliding or to produce/ov i a.cask. These screening criteria also allow

The indivi i ified i .2 and Table 2.2.13 of the FSAR with additional

[ .1.2.1. This amendment does not identify any new individual
load sources, but merely identifie some additional values that were considered in the analyses
that were [ vious analyses to determine the bounding cases. Only
those identifiable re discussed in this evaluation since all other individual loads
have been discussed.in conjunction with the issuance of the original CoC.

The off-normal internal design pressure load for the MPCs increased from a value of 100 psig to
110 psig as noted in Table 1.2.2 of the FSAR amendment with no impact on the physical design of
the MPC. The bounding conditions for the design has incorporated higher temperatures which
has had the resulting effect in some cases to decrease the allowable stress intensities that are
based on various temperature increments for the various materials. These have been reflected by
using the existing stress intensity versus temperature tables of Chapter 3.1 of the FSAR (Tables
3.1.6 - 3.1.16) for the various materials.
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3.1.2.5 Load Combinations

This amendment does not revise any of the previous loading combinations that were evaluated
earlier and now form part of the basis of the CoC. These combinations continue to be identified in
Tables 2.2.14, 3.1.1, 3.1.3, 3.1.4 and 3.1.5 of the FSAR.

3.1.2.6 Allowable Stresses or Required Strength

Stress allowables identified for the metallic materials used in the MPCs, the internal baskets, the
overpacks and transfer casks remain unchanged by this amendment. These allowable stress
limits are based on the ASME Code and provided in Tables 1.2.7, 2.0/4, 2.210, 2.2.11 and 2.2.12
AR as a function of
temperature that have not changed as a result of the amendment. ' .17 of the FSAR

3.2 Weights and Center of Gravity

Chapter 3.2 of the FSAR presents the weights and centers of grav sical data in tabular form
listing the weights of various components and mod HI-STOR
various combinations that will be used in spent f i
occurred as a result of this amendment.

3.3 Material Properties

3.3.1 Concrete

Appendix 1.D of the FSAR amendment has been revised to utilize provisions of Section A.4.3 of

revealed a potential problem aggregate mineralogy at the
stained period of time. The particular aggregate had originally

3.3.2 Structural Steels-and Bolting Materials

No changes were proposed to structural steels and bolting materials in this amendment.
3.3.3 Non-structural Materials

The applicant has proposed addition of damaged fuel assemblies containing BPRA’s or other

control elements to acceptable MPC cask inventory. The possibility that damaged control
elements could introduce different materials into the cask environment was assessed. Control
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elements are composed of zircalloy or stainless steel tubes or solid rods. All the solid rods are
composed of either zircalloy or stainless steel, materials which are normally contained within the
MPC. Thus no adverse chemical or galvanic reactions occur by the introduction of such solid
control elements.

The control elements that are composed of zircalloy or stainless steel tubes contain one of several
materials within the tubes. Those materials are: boron carbide, borosilicate glass, silver-indium-
cadmium alloy or thorium oxide. The potential for adverse chemical or galvanic reactions between
these various compounds and the fuel cladding or the MPC itself was evaluated.

The chemical
lectrically rieutral material. As

Boron carbide is an extremely stable and generally inert chemical compound:
characteristics of boron carbide show that it is a non-metallic,

wet or dry environments. The
steps of the overall cask loading
part of the loading procedures no

3.4 Structural Analysis of HI-STORM 100 Cask System

3.4.1 Normal and Off-Normal Conditions

As noted in Chapter 2.2 of the FSAR, these conditions include the following situations that
influence the structural capability and form the design bases of the system. The normal conditions
include the dead weight, handling, pressure, temperature and snow loads that occur routinely.

The off-normal conditions include the dead weight, pressure, temperature, partial blockage of air
vents, and off-normal handling of the HI-TRAC cask that occur only occasionally. No changes
were proposed in this amendment.
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3.4.2 Accident Conditions

The accident conditions that govern the design criteria include the following scenarios: handling
accident, tipover, fire, partial blockage of MPC basket vent holes, tornado, flood, earthquake, fuel
rod rupture, confinement boundary leakage, explosion, lightning, burial under debris, 100 percent
blockage of air inlets, and extreme environmental temperature as identified in Chapter 2.2 of the
FSAR. No changes were proposed in this amendment.

3.5 Special Topics

3.5.1 Lifting Devices

No changes were proposed to lifting devices in this amendr

3.5.2 Differential Thermal Expansion

F3.1 ately describes anges to structures, systems, and

safety and provides drawings and text in sufficient detail

F3.2

F3.3 3ystem is designed to allow handling and retrieval of spent

retrieval of the stored spent nuclear fuel.

F3.4 The HI-STORM 100 Cask System is designed and fabricated so that the spent nuclear fuel
is maintained in a subcritical condition under credible conditions. The configuration of the
stored spent fuel is unchanged. Additional criticality evaluations are discussed in Section 6
of this SER.

F3.5 The cask and its systems important to safety are evaluated to demonstrate that they will

reasonably maintain confinement of radioactive material under normal, off-normal, and
credible accident conditions.
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F3.6

The staff concludes that the structural design of the HI-STORM 100 Cask System is in
compliance with 10 CFR Part 72 and that the applicable design and acceptance criteria
have been satisfied. The structural evaluation provides reasonable assurance that the HI-
STORM 100 Cask System will enable safe storage of spent nuclear fuel. This finding is
based on a review that considered the regulation itself, appropriate regulatory guides,
applicable industry codes and standards, accepted practices and confirmatory analysis.
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4.0 THERMAL EVALUATION

The thermal review ensures that the cask component and fuel material temperatures of the HI-
STORM Cask System and HI-TRAC Spent Fuel Transfer System will remain within the allowable
values or criteria for normal, off-normal, and accident conditions. These objectives include
confirmation that the fuel cladding temperature will be maintained below specified limits throughout
the storage period to protect the cladding against degradation that could lead to gross ruptures.
This portion of the review also confirms that the cask thermal design has been evaluated using
acceptable analytical techniques and/or testing methods.

The review was conducted against the appropriate regulations as described’in 10 CFR 72.236 that
identify the speC|f|c requirements for spent fuel storage cask a provI and fabrication. The unique
i CFR 72.236(a) so that

:236(b).

, S staff identified also the following major change: for MPCs
containing high burnup fuel assemblies, supplemental cooling is required while in the HI-TRAC
transfercask. The amount and type of cooling is left to the end user of the storage cask system.
Additional cooling for on-site transfer analysis requires the use of the HI-STORM 100 Cask
System thermal methodology déscribed in Chapter 4 of the FSAR.

The staff’'s conclusions;.su
as revised, to the HI-=STORWN

arized below, are based on information provided in amendment 2,
FSAR.

4.1 Spent Fuel Cladding

The applicant adopted certain guidelines of NUREG-1536 and U.S. Nuclear Regulatory
Commission, Interim Staff Guidance No. 11, Revision 3, “Cladding Considerations for the
Transportation and Storage of Spent Fuel”, November 17, 2003 (ISG-11, Revision 3). to
demonstrate the safe storage of the material content described in Chapter 2 of the FSAR and the
CoC for the HI-STORM 100 Storage System. The applicant proposes to design the HI-STORM
100 Cask System to comply to all the following eight criteria:
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1 The fuel cladding temperature at the beginning of dry cask storage should generally be
below the anticipated damage-threshold temperatures for the licensed life of the system.

2 The fuel cladding temperature should generally be maintained below 1058EF (570EC) for
accidents and off-normal event conditions.

3 The maximum internal pressure of the cask should remain within its design pressures for
normal (1% rod rupture), off-normal (10% rod rupture), and accident (100% rod rupture)
conditions.

4 The cask and fuel materials should be maintained within their minimum and maximum
temperature criteria for normal, off-normal, and accident cond :

For fuel assemblies proposed for storage, the cask system st ure a very low

e vertical orientation
he horizontal orientation

4.2 Cask System.Thermal Design

The cask thermal design for the HI-STORM 100 and 100S overpack containing a loaded MPC is
presented in Chapters 1.2, 2.1, and 4 of the FSAR

4.2.1 Design Criteria
The applicant addressed the HI-STORM and HI-TRAC spent fuel storage and transfer system

design criteria developed to meet 10 CFR Part 72 requirements for 20 years of storage of spent
nuclear fuel. These design criteria encompass normal, off-normal, and postulated accident
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conditions. The thermal design criteria for the HI-STORM 100 and 100S overpack with the loaded
MPC are given in Chapter 2.2 of the FSAR.

4.2.2 Design Features

The HI-STORM 100 and 100S storage system consist of a MPC and concrete overpack designed
for the dry storage of spent fuel. The MPC is designed for fuel loading, closure, transfer, on-site
storage, and off-site transport. It provides for, among other things, the function of passive heat
removal for storage and transport for the enclosed spent fuel. The storage cask has a capacity for
up to 32 PWR or 68 BWR spent fuel assemblies. The HI-STORM 100 and 1008 overpacks are
comprlsed of a metal/concrete composite shell designed for radiation shi g and mechanlcal

of the number of cells, the construction of the
of cellular elements positioned within a circum
basket is positioned and supported withi
inside of the MPC shell. The free volume ©
pressure.

stored as a function of timefollowing removal of the fuel assemblies from the reactor core (e.g.,
fuel decay time). These limits on decay heat loads are based on the calculated maximum cladding
temperature limits for normal conditions. It should be noted that the thermal analysis in Chapter 4
of the FSAR has more than a 5% margin in the calculated allowable decay heat. Incorporation of
all thermal loads into the analytical methods remain unchanged from the original analysis.

4.4 Specifications for Components

For evaluation of HI-STORM system thermal performance, material temperature limits for long-
term normal, short-term operations, and off-normal and accident conditions are provided in Table
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4.3.1 of the FSAR. Fuel cladding temperature limits included in Table 4.3.1 of the FSAR are
adopted from ISG-11, Revision 3. These limits are applicable to all fuel types, burnup levels and
cladding materials approved by the NRC for power generation.

The proposes to store damaged fuel assemblies and damaged fuel assembly debris in the
MPC32F. The applicant indicated that the internal basket of the of the MPC-32F is the same as
the approved MPC-32, and that the thicker shell at the top of the MPC-32F is similar to the
approved designs of the MPC-24F and MPC-68F designs as such the existing thermal analyses
remain bounding for the MPC-32F design. The staff’s structural review of the basket
configurations can be found in Section 3 of this SER.

Pacific Northwest National Laboratory (PNNL) has evaluated a number of’botnding fuel rods for
reorientation under hydride precipitation temperature for moderate burnup fuel (MBF) as
documented in a PNNL White paper by Lanning and Beyer, /Estim laximum Cladding

) k Storage,”

applied to MBF as specified in Table 4.3.1 of the FSAR.

4.5 HI-TRAC Thermal Review

and unloading operations and for movement
storage overpack on the facilities storag
to ensure that fuel integrity is maintain
nuclear fuel. Both the 100 ton HI-TRA

HI-TRAC trapsfercask and a isting analyses and results remain bounding and are
appropriate > of the Supplemental Cooling System (SCS) are

amendment 2 includes'the use of an active cooling system during on-site transfer operations. The
applicant refers to this active cooling as the Supplemental Cooling System (SCS). A general
description of the SCSisprovided in Appendix 2.C of the FSAR.

Per 10 CFR 72.236(f) requirements, the spent fuel storage cask must be designed to provide
adequate heat removal capacity without an active cooling system. Use of the SCS does not
satisfy this requirement. However, according to 10 CFR 72.7, “The Commission may, upon
application by any interested person or upon its own initiative, grant such exemptions from the
requirements of the regulations in this part as it determines are authorized by law and will not
endanger life or property or the common defense and security and are otherwise in the public
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interest” The applicant based its request for exemption from the requirements of 72.236(f) on the
following features for the SCS:

1. Consistent with its safety function, the SCS is classified as Important to Safety Category B.
According to Table 2 of NUREG/CR-6407, a Category B important to safety classification
means a failure or malfunction of a category B item has a major impact on safety.
Category B items NUREG/CR-6407 include structures, components, and systems whose
failure or malfunction could indirectly results in a condition adversely affecting public health
and safety. The failure of a category B item, in conjunction with the failure of an additional
item, could result in an unsafe condition.

2. The active components (i.e., electric motors) of the SCS must be connected to redundant

power sources to ensure uninterrupted operation

loading operations involving the HI-TRAC, so that any
immediately detected and corrected.

Chapter 8 of the FSAR provides a detailed description of the necessary steps to prepare the MPC
for transfer inside the transfer cask for the case when additional supplemental active cooling is
necessary.

Also, the applicant provided in the FSAR a description and analysis of the postulated off-normal
and accident events by including in the analysis the equipment used to provide supplemental
active cooling during transfer of the MPC in the transfer cask. The applicant also provided limiting
conditions for operation (LCOs) and appropriate revision to the TS for failure of the supplemental
cooling system.
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4.5.2 Thermal Evaluation of Short-Term Operations

On-site transport of the MPC generally occurs inside a vertically oriented HI-TRAC allowing natural
circulation to occur within the MPC which enhances the heat rejection capabilities of the system.
However, some scenarios may involve the on-site transport of the MPC in a horizontally oriented
HI-TRAC which place some constraints on the heat rejection capabilities of the system. The
applicant provided in the FSAR an evaluation of both scenarios.

In order to comply with ISG-11, Revision 3, allowable temperature limits, for some scenarios it is
necessary to provide additional cooling. A set of specifications of this SCS are presented in
Appendix 2.C of the FAR.

on-site transfer of an MPC containing high burnup fuel ( 1.computed fuel
cladding temperature reported in Table 5.4.2 of the FSAR ignifi i
Revision 3, temperature limit of 752EF (400EC). The applic the spent fuel
storage system the task to analyze the conditions when s cooling is required during
on-site transfer operations. The applicant stated that the particulartype.of augmented cooling is
necessarily site-specific and is left to the user to de using thethermal methodologies in
the HI-STORM FSAR.

4.6 Conclusion

The staff has reviewed the proposed chianges to the
specifications, and analytical methods uséed in the\the

properties, component
al-eévaluation and concludes that they are

temperature limits wi Ui e use ofa supplemental cooling system. The addition and type of
supplementa [
perform a thermal analysis, including /based on the thermal methodology described in the

' o1 pplicant requested an Exemption from 10 CFR 72.236(f)
(per 100CFR72.7). The applicant’s reasons and bases for requesting an Exemption from 10 CFR
72.236(f) were a ' and technically justified.

concludes that the.applicant adequately described and evaluated the thermal performance of the
package and that it meets the applicable regulatory requirements of 10 CFR Part 72.

4.9 Evaluation Findings

Based on the NRC staff's review of the HI-STORM 100 amendment request, the staff concludes

that the HI-STORM 100, as amended, meets the acceptance criteria specified, for both intact and
damaged fuel, in NUREG-1536. In addition, the staff finds the following:
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F4.1

F4.2

F4.3

F4.4

F4.5

Chapter 2 of the FSAR describes structures, systems, and components (SSCs) important
to safety to enable an evaluation of their thermal effectiveness. Cask SSCs important to
safety remain within their operating temperature ranges.

The HI-STORM 100 Storage System is designed with a heat-removal capability that is
verifiable and reliably consistent with its importance to safety. Except during short-term
operations, the cask is designed to provide adequate heat removal capacity without active
cooling systems.

An Exemption to 10 CFR 72.236(f) allows the applicant to use a supplemental cooling
system during short-term operations, including on-site transferyof theeMPC in HI-TRAC
transfer cask. The frequency of use of a SCS will not endander lifé or property or the
common defense and security.

The spent fuel cladding is protected against degr
accident conditions by maintaining cladding tempera g
Protection of the cladding against degradation is exp ~ etrieval of spent
fuel for further processing or disposal.
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5.0 SHIELDING EVALUATION

The objective of the shielding review is to ensure that adequate protection to the public and
workers against direct radiation from the cask contents is provided. The review verifies that
shielding features provide adequate protection against direct radiation to the operating staff and
members of the public from the revised spent fuel contents requested in the amendment and that
the dose remains within regulatory requirements during normal operating, off-normal, and design-
basis accident conditions. The objective includes review of changes to the shielding design
description, radiation source definition, shielding model specification and shielding analyses for the
HI-STORM 100 Cask System proposed by this amendment request.

72.212, and 10 CFR 72.236(d). Because 10 CFR Part 7
public include direct radiation, effluent releases, and radi
operations, an overall assessment of compliance with these
Section 10 of this SER. This amendment was also reviewed
modifications to the HI-STORM 100 Cask System fulfills the a
of NUREG-1536.

and to

dose analyses.

Finally, the applicant provided a bounding shielding analyses to encompass a HI-STORM 100S -
Version B design configuration. As discussed in Chapter 5.0 of the FSAR amendment, the
analyses were added to aid the staff in the development of the radiation protection program
requirements Technical Specification (TS) 5.7 of the CoC. The Version B design configuration
was implemented by the applicant under the change authority of 10 CFR 72.48. The NRC has not
approved any aspect of this design configuration in this licensing action. However, the staff
examined and accepted the normal condition dose rates for the Version B design configuration, as



a bounding condition, and implemented related dose values in new TS 5.7 of the CoC (See
Section 5.4.5 of this SER).

5.1 Shielding Design Features and Design Criteria
5.1.1 Shielding Design Features

The only significant design changes proposed by the applicant is the addition of the MPC-32F
canister to store damaged spent nuclear fuel and the use of METAMIC® as an alternate internal
neutron absorbing material. The applicant indicated that the use of METAMIC® does not
significantly affect the shielding provided by the MPCs. The appllcan did notpropose any other
significant design changes, as currently described in Revisio ]
FSAR. Other shielding-related changes to the HI-STORM
the allowable contents and new analytical methods.

information provide by the applicant, the staff
features of HI-STORM 100 cask system can
and 10 CFR Part 72.

Part 20 and 10 CER72. . 212, and 72.236(d). The applicant analyzed the HI-

STORM 100 wj ised L are characteristics as described in Chapter 2.1.9 of
the FSAR a ] ) jumerical limits in the regulations for surface dose
rates, the ¢ system serve as design criteria to assure there is

contents result in higher radiation source terms, the applicant proposed maximum surface dose

burnups. These limits and the burnup equation method serve as additional source term design
criteria, which in turn limits overall dose rates and exposure to the public. Based on these design
criteria, the applicant calculated bounding dose rates on the exterior of the HI-STORM 100 cask
system. The applicant calculated bounding dose rates that are less than the proposed design
criteria (see Section 5.4 of this SER).

The staff reviewed the design criteria and found it acceptable. The shielding and source term
design criteria defined in the FSAR provides reasonable assurance that the HI-STORM 100 Cask
System can meet the radiological requirements of 10 CFR Part 20 and 10 CFR Part 72. Each
user will be required to protect personnel from the increased dose rates in accordance with
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ALARA principles and the regulations of 10 CFR Part 20. A radiation protection program is
defined in a new TS 5.7 to assure compliance with these requirements, with respect to new
contents proposed by the applicant. Dose rate limits based on the bounding shielding analysis are
also incorporated into TS 5.7 for the side and top of the HI-STORM 100. Limits related to
maximum decay heat, maximum burnup, minimum cooling time, maximum uranium loadings, and
the burnup equation coefficients are incorporated into Appendix B of the CoC.

5.1.3 Preferential Loading Criteria
The HI-STORM 100 is designed to store fuel in either a uniform loading pattern or regional loading

pattern (preferential) as discussed in Chapter 2.1.9.1 of the FSAR.
limited by higher maximum decay heat limits for individual fuel.asse

specified in Tables
2 1.9.2 of the FSAR.

dose rates, as compared to the preferential loading patte of fuel
parameters allowed by the decay heat limits and the new burnup efore, the
applicant calculated bounding dose rates in the primary shi uniform loading
pattern

The staff reviewed the use of new preferential loadingand.uniform lo specifications for the

fuel categories with respect to shielding. Based
staff has reasonable assurance that the unifori

d by the applicant, the
generally results in bounding dose
of fuel parameters. The staff
R72.212 to verify dose limits and
d within each cask.

ration methodology, the PWR and BWR fuel may have combinations
of burnups up to 68. GW D/MTU and 65 GWD/MTU, respectively, and cooling times as low as 3
years. The exact combinations of parameters are limited by the maximum decay heats specified
in Tables 2.1.26 and 2.1.27 for uniform and regional loading. For the MPC-32, the applicant
calculated bounding source terms for 35 GWD/MTU and 3-year cooling and 75 GWD/MTU and 8-
year cooling. For the MPC-24 bounding calculations, the applicant calculated source terms for
47.5 GWD/MTU and 3-year cooling and 75 GWD/MTU and 5-year cooling. For the MPC-68
bounding calculations, the applicant calculated source terms for 40 GWD/MTU and 3-year cooling
and 70 GWD/MTU and 6-year cooling. The applicant also increased the allowable Co-60 content
of the burnable poison rod assemblies (BPRA) non-fuel hardware. Based on the higher content,
the applicant provided new burnups in Table 2.1.25 and used these bounding source terms in the
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revised shielding analyses. The burnup and cooling times and associated decay heat
conservatively bound the allowable decay heats as defined in Chapter 2.1.9 of the FSAR
amendment.

5.2.1 Gamma Source

The new design-basis gamma source terms for MPC-24, MPC-32, and MPC-68 are listed in
Tables 5.2.4 through 5.2.13 of the FSAR amendment. The new design-basis source terms for the
BPRA hardware is listed in Table 5.2.31. For the bounding source terms and development of the
coefficients for the new burnup equation method, the applicant used the same neutron flux scaling
factors, cobalt impurities, elemental compositions, and axial gamma peaking factors as previously
approved for the H-STORM 100. The applicant provided referencesand-indicated that there is
ulations. Based on

analysis.

5.2.2 Neutron Source

The new design-basis neutron source terms for the PC-68 are listed in
Tables 5.2.15 through 5.2.17. The applicant u | neutron peaking factors as
previously approved. The applicant provided ref: ated that there is uncertainty in
the neutron source terms associated with the OR ons. Based on review of data
the applicant noted that errors in Cm-24 The applicant indicated
that the uncertainty is off-set by the co ource term and shielding calculations in

The applica e [ velop a seven-coefficient equation and associated
coefficients. i performed with the SAS2H/ORIGEN-S, and are
similar t6 the calculations preformed for the design-basis source terms. The applicant did not
include ther non-fuel hardware in deriving the coefficients. The applicant
indicated e user will be required to verify each fuel assembly conforms with established
thermal limits pon-fuel hardware as necessary. The coefficients were developed

by fitting ORIGE
fuel assembly class.

listed in Tables 2.1-2 and’2.1-3, and used the individual fuel loading values in developing the
coefficients for each array class. The applicant used GNUPLOT to calculate coefficients, including
an adjustment to assure all data points are bounded by the fit. The derived coefficients are
specified in Table 2.1.29. To demonstrate the curve-fitting technique, the applicant provided
graphical representations of the actual data generated with SAS2H/ORIGEN-S along with the
fitted-curve for a selected fuel type and selected combinations of enrichment, cooling time, and
heat load in Appendix 5.F of the FSAR.
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The applicant also indicated that there is uncertainty associated with the ORIGEN-S calculations.
The applicant estimated errors in decay heat calculations to be between 1.5% and 5.5%
depending on fuel cooling times. Therefore, the applicant applied a 5% decay heat penalty to the
derivation of fuel coefficients for BWR array classes. The applicant did not apply a penalty to
PWR array classes because the thermal analysis in Chapter 4 of the FSAR has more than a 5%
margin in the calculated allowable decay heat.

5.2.4 Staff Evaluation
The staff reviewed the source term analyses and new burnup equation method in Chapter 5.2 of

the FSAR amendment. The staff has reasonable assurance that the design'basis bounding
gamma and neutron source terms for the revised HI- STORM 00 shi Id| g analyses are

burnup and cooling tlmes and compared them to the values associatedwith the burnup equation
method. The calculated decay heats for selected comt ions were\n general agreement with

design and specific contents
is of the derivation of burnup

5.3 Shielding ModelSpecifications
The HI-STORM 100 cask system shielding and source configuration is described in Chapter 5.3
and 5.4 of the FSAR amendment. The applicant used the same shielding model specifications, as
previously approved for the HI-STORM 100, to calculate bounding doses for near-field and off-
site dose rates. The shielding model specification with MCNP is similar to the specifications and
methods previously approved for the HI-STORM 100.
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5.3.1 Shielding and Source Configuration

The applicant used the same shielding and source configuration as previously approved for the HI-
STORM 100. The applicant indicated the source configuration of damaged fuel in the MPC-32
configuration would behave similarly as damaged fuel configurations already analyzed and
approved for the MPC-24 and MPC-68. Therefore, the applicant concluded the shielding
performance of the MPC-32 would not be affected by the damaged fuel.

5.3.2 Material Properties

5.4.1

The applicant pre ng dose rates for various locations surrounding the HI-
the HI-TRAC transfer cask designs. The peak dose rates at

configuration and range-of bounding burnup and cooling times used in the analyses. There is not
a single MPC configuration/or burnup and cooling time combination that results in bounding dose
rates at all exterior locations of every design. For the various design configurations approved in
this licensing action, the maximum surface dose rates for the overpack on the side (mid-height),
top (center), and vents are reported as approximately 100 mrem/hr, 8 mrem/hr, and 45 mrem/hr,
respectively. For the Version-B design configuration added under 10 CFR 72.48, the maximum
surface dose rates for the overpack on the side (mid-height), top (center), and vents are reported
as approximately 110 mrem/hr, 20 mrem/hr, and 130 mrem/hr, respectively. The maximum
surface dose rates for the side and top of the 100-ton HI-TRAC transfer cask are reported as 3.1
rem/hr and 1.4 rem/hr, respectively. The dose profiles presented in Figures 5.1.5 through 5.1.11
for the transfer cask further show that the dose rates significantly decrease from peak locations to
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the edges of the top, bottom, and sides of the cask. Chapter 10 of the FSAR also indicates that
exposures from localized peak dose rate may be mitigated by ALARA practices such as controlling
actual locations of personnel, and using temporary shielding during loading and unloading
operations.

5.4.2 Occupational Exposures

The applicant estimated higher occupational exposures in Chapter 10 of the FSAR amendment.
The exposures were based on estimations from surrounding dose rates calculated in Chapter 5 of
the FSAR and the operating procedures referenced in Chapter 8 of the FSAR. The staff found
the occupational exposures to be acceptable as discussed in Section/10 of this SER.

5.4.3 Off-site Dose Calculations

e applicant estimated, in Chapter 5.1.2 of the FSAR, that
be approximately 4 mrem/hr at 100 meters. Based on

radionuclide release) from the HI-STORM 100 Cask System. The staff reviewed the dose
calculations for normal operations and found them acceptable. For the Version B design
configuration, added under 10 CFR 72.48, the calculated dose rates are acceptable for
implementation into TS 5.7. The dose rates appear consistent with associated differences in the
Version B shielding design configuration and the applicant used the same shielding methodology
that has been approved by the NRC. The staff has reasonable assurance that compliance with 10
CFR Part 20 and 10 CFR 72.104(a) from direct radiation can be achieved by general licensees.
The actual doses to individuals beyond the controlled area boundary depend on several site
specific conditions such as fuel characteristic, cask-array configurations, topography,
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demographics, and distances. In addition, 10 CFR 72.104(a) includes doses from other fuel cycle
activities such as reactor operations. Each general licensee is responsible to verify compliance
with 10 CFR 72.104(a) in accordance with 10 CFR 72.212. In addition, a general licensee will also
have an established radiation protection program as required by 10 CFR Part 20, Subpart B, and
will demonstrate compliance with dose limits to individual members of the public and workers as
required, by evaluation and measurements. Because of the revised contents result in significantly
higher direct radiation dose rates from that previously approved for HI-STORM 100 Cask System,
each user may be required to take additional ALARA precautions to minimize doses to personnel,
and make additional use of realistic fuel characteristics and distances to demonstrate compliance
with public dose limits in 10 CFR Part 20 and Part 72.

The staff reviewed the accident dose analysis and found it ac eptab e’ specific design and
surance that the direct

iation protection program that is
luding the Version-B

of this SER). The decay heat
equation and associated limits for

Based on t i ‘ - RM 100 amendment request, the staff concludes
‘ , as amended, meets the acceptance criteria specified, for
EG-1536. In addition, the staff finds the following:

F5.1 amendment sufficiently describes shielding design features and design criteria

F5.2 catures of the HI-STORM 100 Cask System are sufficient to meet the

radiation protection requirements of 10 CFR Part 20, 10 CFR 72.104, and 10 CFR 72.106.

F5.3 Operational restrictions to meet dose and ALARA requirements in 10 CFR Part 20, 10 CFR
72.104 and 72.106 are the responsibility of each general licensee. The HI-STORM 100
Cask System shielding features (as approved by NRC) are designed to satisfy these
requirements.

F5.4 The staff concludes that the design of the radiation protection system of the HI-STORM
100 Cask System can be operated in compliance with 10 CFR Part 72 and the applicable
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design and acceptance criteria have been satisfied. The evaluation of the radiation
protection system design provides reasonable assurance that the HI-STORM 100 Cask
System will provide safe storage of spent fuel. This finding is based on a review that
considered the regulation itself, the appropriate regulatory guides, applicable codes and
standards, the applicant’s analyses, the staff’'s confirmatory analyses, and acceptable
engineering practices.



6.0 CRITICALITY EVALUATION

The objective of the criticality review is to ensure that the spent fuel will remain subcritical under all
credible normal, off-normal, and accident conditions encountered during handling, packaging,
transfer, and storage. The objective includes a review of the changes to the criticality design
criteria, features and fuel specifications, a verification and review of the configuration and material
properties for the HI-STORM 100 Cask System, and a review of the criticality analyses that might
include computer programs, benchmark comparisons, and multiplication factors proposed in this
amendment request.

The applicant requested several changes to the HI-STORM-100 system design and CoC. Only
those changes that may affect the criticality safety of the system are discusséd in this section. The

The staff’s conclusions, summarized below, are based on information provided in Proposed
Amendment 2, as supplemented, to the HI-STORM 100 Cask System FSAR.

6.1 Criticality Design Criteria and Features

The design criteria and features of the HI-STORM 100 Cask System are the same as previously
approved with the exception of the addition of METAMIC® as an alternative neutron poison
material with a designed poison content where 90% of the boron (versus 75% for BORAL®) is
credited in the criticality analysis.
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The staff reviewed the applicant’s model descriptions and assumptions and agrees that they are
consistent with the description of the contents given in FSAR Chapters 1 and 2. The staff
reviewed the proposed CoC changes to ensure that the fuel specifications important to criticality
safety are included.

The applicant proposed a language change in Section 3.2.6 of Appendix B to the CoC to drop the
reference to using fuel spacers to assure that the active fuel region does not shift outside the
coverage of the poison plated during an accident. While positioning of the fuel is not a highly
significant issue for storage, loading fuel without proper spacers would not meet the conditions of
a COC for transportation. Thus, the applicant withdrew the proposed language change and
retained the currently approved wording in Section 3.2.6 of Appendix B_to the.CoC.

6.2 Fuel Specifications

fuel types. Therefore, a smaller pellet di i g e.accompanied by a smaller inside

diameter for the cladding. The staff notes that a mini e is specified for the outer diameter
of the cladding, and thus, the cladding ally increase with decreasing pellet
diameter or the fuel would no Ion ern iton the outer cladding dlameter and
could not be transported.

sufficient moderato disp in adequate criticality control. Therefore, based on
probabilistic con |de atio pts\the applicant’s argument and concludes that the
proposed con ations for the fuel will provide a reasonable assurance

The basic models used for the criticality safety analysis were the same as used in the previous
applications with the ' - 1) the addition of a damaged fuel canister design in the
MPC-32, 2) the additio MPC-32F with intact, damaged fuel and fuel debris, 3) a more

poison model for METAMIC®, and 5) taking credit for 90% of the boron content in the METAMIC®.
The applicant performed calculations showing that the HI-STORM 100 will continue to meet the
design criterion of k.4 < 0.95 when loaded with this new Damaged Fuel Canister (DFC) as
specified in the proposed TS.

6.3.1 Configuration

The applicant requested the addition of a new DFC for the MPC-32/32F. A sketch of the DFC is
shown in Figure 2.1.2D of the FSAR. This DFC is used to load damaged fuel and fuel debris into
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the MPC-32/32F and was modeled in the corners of the canister basket for the analyses of these
cases.

The amendment requested approval to load up to eight DFCs into the MPC-32 in the corner
locations of the basket as indicated in Figure 6.4.16 of the FSAR. Although the MPC-32F was
added as a new canister which may contain non-intact fuel, the criticality control features remain
the same as for the MPC-32. Thus, the model of the basic canister configuration was not
changed. Also, the basic approach for modeling damaged fuel and fuel debris was the same as
previously used for these fuel conditions in the other MPC versions. For the cases of damaged
fuel and fuel debris in the MPC-32/32F, the model consisted of 24 intact fuel assemblies and 8
DFCs in the corner basket locations as shown in Figure 6.4.16 of the FSAR.“The modeling
approach for fuel in the DFC bounds both damaged fuel and fuel deb

show better performance than BORAL® due to the greater uniformity and smaller particle size of
its boron content. Therefore, in the criticality safety analysis, the applicant proposed to take credit
for 90% of the '°B content in METAMIC® as opposed to 75% credit for BORAL® plates. To justify
this change, the applicant will subject the METAMIC® plates to a more extensive and
comprehensive program of acceptance tests after fabrication.

METAMIC® is a commercially produced neutron poison that has been previously evaluated and
accepted by the NRC for use in dry spent nuclear fuel storage casks . The materials used to
fabricate METAMIC® are the same as for BORAL®, although the fabrication details differ
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substantially. Consequently, no new or different materials are introduced to the cask interior
environment by the substitution of one neutron poison for the other.

Among the physical differences, METAMIC® achieves essentially a 100 % theoretical density of
the powder metallurgy aluminum-boron carbide matrix. This contrasts with the slightly porous
nature of BORAL®. This porous property of BORAL® has been suggested as the cause of some
hydrogen generation during loading operations. Since the corrosion resisting properties of
METAMIC® are similar to or superior to those of BORAL®, there is no adverse change to the
previous assessments of potential chemical or galvanic reactions in the cask environment.

The applicant stated a desire to employ METAMIC® with boron carbide.contents of up to 33% (for

The applicants method of demonstrating neutron poison material
reviewed and accepted by the staff. The NRC staff reviewed these procedures and requirements

method
Also, as a result of the more co hensive analysis of eccentric positioning of the fuel
assemblies in their ba e bounding maximum k. values reported for some of the fuel
configurations with higher'values for k. than previously reported.

6.4.1 Computer Programs

The applicant’s use of computer codes and neutron cross sections have not changed from
previous submittals and the staff’s evaluation is provided in a previous SER.
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6.4.2 Multiplication Factor

The applicant’s criteria for number of neutron histories and convergence did not change from the
previous submittals and the staff’s evaluation is provided in a previous SER.

6.4.3 Benchmark Comparisons

The benchmarking procedures and methods have not changed from previous applications and the
staff’s evaluation is provided in a previous SER.

6.5 Criticality Evaluation Summary

The staff notes that the methods in the FSAR are consiste ith the previous applications except

as described above. The applicant explicitly modeled the/assembli same computer
code and cross section set used in the original applicatio dimensional
calculation models in its criticality analyses. Sketches of the mo AR as
discussed above. The models are based on the engineeri [ [ he design-

basis, off-normal and accident events do not affect the design of.the eask from a criticality
standpoint. Therefore, the calculational models for the normal, off- [, and accident conditions
are the same.

e National Laboratory for
ar application and fuel system.

the staff finds the follewing:

F6.1 SSCs important to criticality safety are described in sufficient detail in Chapters 1, 2,
and 3 of the FSAR and in the design drawings to enable an evaluation of their
effectiveness.

F6.2 The HI-STORM 100 Cask System is designed to be subcritical under all credible
conditions.

F6.3 The criticality design is based on favorable geometry and fixed neutron poisons.
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F6.4

The NRC staff concludes that the criticality design features for the HI-STORM 100 Cask
System are in compliance with 10 CFR Part 72, and that the applicable design and
acceptance criteria have been satisfied. The evaluation of the criticality design provides
reasonable assurance that the HI-STORM 100 will allow safe storage of spent fuel. This
finding is reached on the basis of a review that considered the regulation itself, appropriate
regulatory guides, applicable codes and standards, and accepted engineering practices.
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7.0 CONFINEMENT EVALUATION

The objective of the confinement review of the HI-STORM 100 Cask System is to ensure that
radiological releases to the environment will be within the limits established by the regulations and
that the spent fuel cladding and fuel assemblies will be sufficiently protected during storage
against degradation that otherwise might lead to gross ruptures. The objective includes review of
changes to the confinement design characteristics, confinement monitoring capability, nuclides
with potential for release, and confinement analyses for the HI-STORM 100 Cask System,
proposed by this amendment request.

71 Confinement Design Characteristics

The applicant requested several changes to the HI-STOR
those changes that affect the confinement system are di

potential consequences considered, such that the HI-STO
the regulatory requirements of 10 CFR 72.24©)(3) and 72:

shdary are important to safety,
he MPC confinement boundary is
ASME Code, Section lll,

] 8G-15, the staff concludes that no undetected flaws of significant
size will exist. There , staff has reasonable assurance that this inspection demonstrates no
credible leakage would occur from the final closure welds of austenitic stainless steel canisters.
ISG-18 removes the need for a helium leak test of the final closure welds in accordance with ANSI
N14.5.

7.2 Evaluation Findings

Based on the staff review of the statements and representations in the HI-STORM 100 Cask
System amendment request, the staff concludes that the design has been adequately described
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and evaluated and that the package meets the confinement performance requirements of 10 CFR

Part 72.

F7.1

F7.2

F7.3

F7.3

F7.4

F7.5

In addition, the staff finds the following:

Chapter 7 of the FSAR describes confinement structures, systems, and components
important to safety in sufficient detail to permit evaluation of their effectiveness.

The design of the HI-STORM 100 Cask System adequately protects the spent fuel
cladding against degradation that might otherwise lead to gross ruptures. Section 4 of this
SER discusses the relevant temperature considerations.

The deS|gn of the HI- STORM 100 Cask System provides reduy ant sealing of the

MPC uses an entirely welded redundant closure s
is required.

The confinement system has been evalu
of specified testing and examination pro

System, as changed and 3
CFR Part 72 and that the applicable de3|gn and acceptance crlterla have been satisfied.

system design provides reasonable assurance that the
w safe storage of spent fuel. This finding considered
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8.0 OPERATING PROCEDURES

The objective of review of the operating procedures is to ensure that the applicant’'s FSAR
presents acceptable operating sequences, guidance, and generic procedures for key operations.

The applicant requested several changes to the operating procedures for the HI-STORM-100
system. Only those changes that affect operating procedures are discussed in this section. The
staff reviewed proposed amendment 2 of the HI-STORM 100 Cask System FSAR and proposed
changes to the CoC and TS, to ensure the changes in the operating procedures described in
Chapter 8 of the FSAR, meet the following regulatory requirements: 10 CFR 72.24(e) and (f),
72.40(a)(5), 72.104(b), 72.122(1), 72.128(a)(5), 72.212 (b)(9). 72.234 72.236(h) and (1) .
Proposed amendment 2 of the FSAR was also reviewed to determine
fulfills the acceptance criteria listed in Section 8 of NUREG

The following significant changes were reviewed to detern
procedures to accommodate design modifications for the
described in the FSAR, are acceptable to the staff:

a. Revise helium backfilling requirements resulting from

loads.

should be necessary.
Addition of discussion and.revi

Forced helium drying would be used to achieve the 752EF (400EC) cladding temperature limit
specified in ISG-11, Revision 2, when the decay heat load would prohibit the use of vacuum
drying. Forced helium drying has previously been reviewed by the staff and found to be an
acceptable method for drying the cask internals and contents while enabling the maintenance of
the cladding temperature limit of 752EF (400EC) or less.

The applicant proposed using using the temperature of the gas exiting the FHD system
demoisturizer if maintained below 21 degree F for a minimum of 30 minutes or if the dew point of
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the gas exiting the MPC is verified by measurement to remain below 22.9EF for greater than 30
minutes as the means to to ensure that all liquid water is removed from the MPC during drying
operations. Maintaining a dew point below 22.9EF for greater than 30 minutes corresponds to a
partial water vapor pressure of 3 torr which is the accepted dryness limit for spent fuel storage
casks per NUREG-1536, section 8.V.1. The staff agrees that the proposed amendment 2
changes to the design, analysis, and testing requirements is 1) adequate to ensure that licensees
do not exceed peak cladding temperatures during moisture removal from the HI-STORM 100
Cask System and 2) that the proposed amendment 2 procedures in Chapter 8 of the FSAR and
Design Feature 3.6, “Forced Helium Dehydration System,” of Appendix B to the CoC provide
reasonable assurance to ensure that the design implemented by licensees using the HI-STORM
100 Cask System will satisfy meet the design basis of the cask syste

8.2 Supplemental Cooling System
[Jorge need to supply input]

8.3 Evaluation Findings

Based on the NRC staff's review of the HI-STORM 100 amendme

that the HI-STORM 100, as amended, meets the a
In addition, the staff finds the following:

quest, the staff concludes

F8.1

F8.2
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9.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

The objective of the review of the acceptance tests and maintenance program is to ensure that the
applicants FSAR includes the appropriate acceptance tests and maintenance programs for the
HI-STORM 100 system. Only minor changes were made to the acceptance tests and
maintenance programs in the applicant’s amendment request.

One change to Chapter 9 of the FSAR was reviewed by the staff regarding the use of alternate
neutron absorber materials in the HI-STORM 100 Cask System. See Section 6.3.2 of this SER for
the staffs evaluation of METAMIC® and review of associated acceptance testing methods.
Chapter 9 FSAR language was modified to remove the direct reference RAL® as the only
approved neutron absorber material.

e staffs review

9.1 Evaluation Findings

Based on the NRC staff's review of the HI-STORM 100 Cask Syste
staff concludes that the HI-STORM 100 Cask System
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10.0 RADIATION PROTECTION EVALUATION

The objective of review of this section is to ensure that the capability of the revised radiation
protection design features, design criteria, and the operating procedures, as appropriate, of the
HI-STORM 100 system meet regulatory dose requirements. The regulatory requirements for
providing adequate radiation protection to site licensee personnel and members of the public
include 10 CFR Part 20, 10 CFR 72.104(a), 72.106(b), 72.212(b), and 72.236(d).

Occupational exposures from the HI-STORM 100 system are based on the direct radiation dose
rates calculated in Chapter 5 of the FSAR and the operating procedures discussed in Chapter 8 of
the FSAR. Doses to individuals beyond the controlled area boundary rs of the public) are

FSAR.

acceptable to the staff:
1. Re-evaluate estimated on-site collecti
b. Re-evaluate estimated collective’dose assessm

The staff’'s conclusions, summarized be
number 2, as revised, to the HI-STOR

'ng site-specific compliance with these
s incorporated TS 5.7 to establish direct radiation dose rate

general I| snsee is responS|bIe
requirements. In addition, the st

design features previously approved.
The staff reviewed the design criteria and found it acceptable. Sections 5, 7, and 8 of this SER
discuss specific staff evaluations of the design criteria and features for the shielding system,
confinement systems, and operating procedures, as appropriate. Section 11 of this SER
discusses staff evaluations of the capability of the shielding and confinement features during off-
normal and accident conditions, as appropriate.
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10.2 ALARA

The ALARA obijectives, procedures, practices, and policies were not changed and have been
previously approved. Each site licensee will apply its additional site-specific ALARA objectives,
policies, procedures, and practices for members of the public and personnel.

The staff considered previously approved ALARA assessment for the HI-STORM 100 Cask
System and found it acceptable for the higher dose rates. Section 8 of this SER discusses the
staff’s evaluation of the operating procedures with respect to ALARA principles and practices, as
appropriate. Operational ALARA objectives, policies, procedures, and practices are the
responsibility of the site licensee as required by 10 CFR Part 20 and (72.104(b). Because
the revised contents result in significantly higher direct radiation dose rates from that previously

characteristics and distances to demonstrate compliance wi
and Part 72.

10.3 Occupational Exposures
The exposures were based on estimations from ing direct-radiation dose rates calculated

in Chapter 5 and the operating procedures refe or 8. Table 10.3.1.b of the FSAR
‘ >ask System with the revised

CFR Part20 S staff expects actual operating times and personnel
exposure rates epending on site-specific operating conditions, including
detailed p dures and specialkmeasures takén to maintain exposures ALARA. The collective
exposures ultiple personnel responsible for various tasks. Each
license ave an established radjation protection program, as required in 10 CFR Part 20
Subpart B will demonstrate compliance with occupational dose limits in
10 CFR Part'20 S part C and/other site-specific 10 CFR Part 50 license requirements with

evaluations and ents, /Staff evaluation of the operating procedures is presented in
Section 8 of this
10.4 Public Exposures.From Normal and Off-Normal Conditions

The applicant estimated offsite direct radiation dose rates at the site boundary for a single cask
and an example 2x3 cask array in Chapter 5.4 of the FSAR amendment. Based on Table 5.4.6 in
the FSAR, the analyses indicated that the minimum distance at which the annual dose limit of 25
mem. is satisfied for a single cask (assuming design-basis fuel and full occupancy), is increased

from 200 meters to 250 meters. The analyses indicated that the minimum distance at which the
annual dose limit is satisfied for a 2x3 cask array, is increased from 300 meters to 400 meters.
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As discussed in Section 7 of this SER, the applicant eliminated the confinement analysis
(assuming a hypothetical leak) from the licensing basis because the applicant has demonstrated
that the canister designs meets the criteria of ISG-18. Therefore, the applicant indicated leakage
from the canister is not credible and doses from effluents are zero. As a result of the change,
leak-testing and related surveillance requirements are removed from T.S. 3.1.1 for the MPC. The
codes and standards requirements in TS 3.3 require the applicant to satisfy the basic
requirements specified in ISG-18.

The staff evaluated the public dose estimates during normal and off-normal conditions and found
them acceptable. The primary dose pathway to individuals beyond the controlled area during
normal and off-normal conditions is from direct radiation (including skyshine):\ Leakage from the
canister is not credible based on the criteria of ISG-18, and th

of this SER, respectively. Section 11 of this SER addresse [ ionfornew off-
normal events analyzed in the FSAR.

bounding shielding calculations for the top and side of the overpack; (3) measure dose rates at
specific locations on the cask; and (4) implement specific corrective actions if measured doses
during operations exceed the limits.

10.5 Public Exposures From Design-Basis Accidents and Natural Phenomena Events
Chapter 11 of the FSAR amendment presents direct radiation dose rates for accident conditions

and natural phenomena events to individuals beyond the controlled area. The confinement
function of the canister is not affected by design-basis accidents or natural phenomena events.
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Therefore, there is no credible release of contents. As discussed in Section 5.4.4 of this SER, the
accident direct-radiation dose analysis indicates the worst case shielding consequences results in
a dose at the controlled area boundary that is 40% below the regulatory requirements of 10 CFR
72.106(b). Chapter 11 of the FSAR amendment discusses or references the corrective actions for
each design-basis accident, as appropriate.

The staff evaluated the public dose estimates from the revised contents for accident conditions
and natural phenomena events, and found them acceptable. A discussion of the staff’'s evaluation
of the shielding and confinement analysis for the relevant design-basis accidents are resented in
Sections 5 and 7 of this SER, respectively. A discussion of the staff’s evaluation of the accident
conditions and recovery actions are presented in Section 11 of this and previous SERs, as
appropriate, for the revised contents. The staff has reasonable assurance that the effects of direct
radiation from bounding design basis accidents and natural’phe

regulatory limits in 10 CFR 72.106(b).

10.6 Evaluation Findings

Based on the NRC staff's review of the HI-STORM 100 Csz S
staff concludes that the HI-STORM 100 Cask System, as amended
specified in NUREG-1536. In addition, the staff fin

amendment request, the
eets the acceptance criteria

F10.2

F10.3

F10.4

F10.5 7T

F10.6

of 10 CFR Part 20

F10.7 Operational restrictions necessary to meet dose and ALARA requirements in 10 CFR Part
20, 10 CFR 72.104, and 10 CFR 72.106 are the responsibility of the site licensee. The HI-
STORM 100 Cask System is designed to assist in meeting these requirements.

F10.8 The staff concludes that the design of the radiation protection system of the HI-STORM

100 Cask System is in compliance with 10 CFR Part 72 and the applicable design and
acceptance criteria have been satisfied. The evaluation of the radiation protection system
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design provides reasonable assurance that the HI-STORM 100 Cask System will provide
safe storage of spent fuel. This finding is based on a review that considered the regulation
itself, the appropriate regulatory guides, applicable codes and standards, the applicant’s
analyses, the staff’'s confirmatory analyses, and acceptable engineering practices.
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11.0 ACCIDENT ANALYSIS EVALUATION

The objective of the accident analysis review is to evaluate the applicant's identification and
analysis of hazards, as well as the summary analysis of system responses to both off-normal and
accident or design-basis events. This ensures that the applicant has conducted thorough accident
analyses, as reflected by the following factors:

Identified all credible accidents
Provided complete information in the FSAR
Analyzed the safety performance of the cask system in each review area

C
C
C
C Fulfilled all applicable regulatory requirements

72.122(b)(2), (3), (d), (9), (h)(4), (1), and (1), 10 CFR f2 12(a)
10 CFR 72.212(b). This amendment was also revie )

Off-normal operations are Design Event Il as defined by ANSI/ANS 57.9. These events can be
expected to occur with moderate frequency or on the order of once per year. The HI-STORM 100
Cask System off-normal operations are described in Chapter 11 of the FSAR. The off normal
conditions described in the FSAR include:

Off-Normal Pressures

Off-Normal Environmental Temperatures
Partial Blockage of Air Inlets

Malfunction of FHD System

SCS Power Failure
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11.1.1 Off-normal pressure

The off-normal design pressure has been increased from 100 psig to 110 psig with no physical
changes being required in the structural components as a result of pre-existing margins in excess
of those required for adequate safety.

11.1.2 Off-normal environmental temperature

No changes were made in the off-normal environmental temperatures in this amendment that
impacted the structural or thermal aspects of the design.

11.1.3 Partial blockage of air inlet

indicated that direct radiation conditions i ially the same as normal conditions
3 pplicant indicated that there is no

stem, or consequences to the public from the additional

alysis which include failure of the FHD system, SCS

The staff review ated off-normal events with respect to 10 CFR
72.104(a)d ble. The radiation consequences from off-normal
events r normal conditions of operation for the revised contents and
design. The staff has reasonable jassurance that the dose to any individual beyond the controlled
area will no FR 72.104(a) during off-normal conditions (anticipated
occurrences): 0 of this SER further evaluate the radiological doses applicable

to off-normal e

The applicant stated that the applicable peak cladding temperature limit is 1058EF (570EC) and
presented the steady state results in Table 11.1.3 of the FSAR for the different MPC types and
maximum design heat load considered in the application. The applicant stated that the HI-STORM
100 Cask System is designed to withstand the FHD failure without an adverse effect on its safety
function and therefore, no corrective action is required. The following conditions are assumed for
the FHD System malfunction:



1) Steady state maximum temperatures have been reached

2) Design basis heat load

3) Standing column of air in the annulus

4) MPC backfilled with the minimum helium pressure required by the TS

During malfunction of the FHD system, the applicant’s results demonstrated that the peak fuel
cladding temperatures remain below the applicable limit in the event of a prolonged unavailability
of the FHD system.

11.1.6 SCS Power Failure

During a SCS failure, the applicant’s results demonstrated that the peak fuelcladding

Chapters 3 and 4 of the FSAR and accepted by the staff in Section his SE R The
off-normal event.

11.2 Accident Events and Conditions

changes to the analyses to demonstra
below. The HI-STORM 100 Cask S

Earthquake
Lightning
Explosion
100% Blockage of Adr Inlets

Burial Under Debris

Extreme Environmental Temperature

DO O OO OO

Only those changes in the proposed amendment 32 FSAR that might affect the above postulated
accidents are addressed below.



11.2.1 Supplemental Cooling System (SCS) Failure

For a SCS under accident conditions, the applicant’s results demonstrated that the peak fuel
cladding temperatures remain below the applicable limit in the event of a prolonged unavailability
of the SCS system.

The staff reviewed this event and found them to be bounded by evaluations contained in Chapter
4 of the FSAR and accepted by the staff in Sections 4 of this SER. The staff agrees that all
accident-level events and conditions have been identified and all potential safety consequences
considered.

Phen

11.2.2 Dose Limits for Design-Basis Accidents and Natur mena Events

STORM 100 Cask System meets physical design and testi i SG-18 that assures
there is no credible leakage from the MPC, and that there wi confinement
boundary due to design-basis accidents. As discussed in [

RM 100 Cask System amendment request, the
System, as amended, meets the acceptance criteria

reasonably maintain confinement of radioactive material under off-normal and credible
accident conditions.

F11.3 A design-basis accident or a natural phenomena event will not prevent the ready retrieval
of spent fuel for further processing or disposal.

F11.4 The spent fuel will be maintained in a subcritical condition under accident conditions.



F11.5

F11.6

F11.7

Because instrumentation and control systems are not required, no instruments or control
systems are required to remain operational under accident conditions.

The applicant has evaluated off-normal and design-basis accident conditions to
demonstrate with reasonable assurance that the HI-STORM 100 system radiation shielding
and confinement features are sufficient to meet the requirements in 10 CFR 72.104(a) and
10 CFR 72.106(b).

The staff concludes that the accident design criteria for the HI-STORM 100 system are in
compliance with 10 CFR Part 72 and the accident design and acceptance criteria have
been satisfied. The applicant’s accident evaluation of the cask ately demonstrates
that it will provide for safe storage of spent fuel during crediblé t situations. This
finding is reached on the basis of a review that considered independent confirmatory

calculations, the regulation itself, appropriate regu ide able codes and
standards, and accepted engineering practices.



12.0 CONDITIONS FOR CASK USE —TECHNICAL SPECIFICATIONS

The objective of this review is to assess whether the applicant has proposed modifications to CoC
1014 Conditions and TS and if the changes are appropriate to accommodate the design
modifications requested by the amendment. This review focused on evaluating whether the
Conditions and TS had been revised to ensure that all safety limits and regulations were met. This
review did not assess the technical adequacy of the changes which are evaluated in Sections 3
through 11 of this SER.

12.1 Conditions for Use

The CoC 1014 Conditions for use of the HI-STORM 100 system were modified to add descriptions
Summary section of this SER.

The staff reviewed the proposed CoC and TS changes and
modifications made to the HI-STORM 100 Cask System.

12.2 Technical Specifications

Table 12-1 lists the TS, as modified by the amenc
The TS were revised to reflect test methods us

M 100 system.
neutron absorber materials. Due to

the proprietary nature of neutron absorber materi aIIy ecognized standard exists, as
in the case for ASME Code materials, to assure t , and thus performance, of
such materials. Consequently, the staff approved/Hgltec proced ures for testing neutron absorber
materials have been incorporated b ence into th is step will assure: 1) that NRC
staff accepted tests and test methods!are used, and, consequently, 2) uniform performance of
these materials will be assured in se e. Incorporation of the appropriate methods and

procedures is by reference, as revised TS. This effectively freezes the existing

Holtec internal require anges without prior NRC staff review
The staff as eviewed the TS ey are appropriate for the modifications made to
the HI-

the changes to the.contents fof the HI-STORM 100 Cask System requested by the amendment.
The staff has reviewed the revisions and finds that they provide sufficient information to ensure
that all the contents to be'stored in the HI-STORM 100 Cask System meet the design basis
evaluated by the staff in Sections 3 through 11 of this SER.

12.4 Evaluation Findings
Based on the NRC staff's review of the HI-STORM 100 Cask System amendment request, the

staff concludes that the HI-STORM 100system, as amended, meets the acceptance criteria
specified in NUREG-1536. In addition, the staff finds the following:
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F.12.1 The staff concludes that the proposed Conditions for use, the TS, and the Approved
Contents and Design Features contained in CoC 1014 for the HI-STORM 100 system have
been revised to provide reasonable assurance that the requirements of 10 CFR Part 72
have been satisfied. The TS provide reasonable assurance that the cask will provide for
safe storage of spent fuel. This finding is reached on the basis of a review that considered
the regulation itself, appropriate regulatory guides, applicable codes and standards, and
accepted practices.
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TABLE 12-1
HI-STORM 100 CASK SYSTEM TECHNICAL SPECIFICATIONS

NUMBER TECHNICAL SPECIFICATION
1.0 USE AND APPLICATION

1.1 Definitions

1.2 Logical Connectors

1.3 Completion Times

1.4 Frequency

2.0 (intentionally left blan

3.0 LIMITING CONDITIO

APPLICABILITY/SURV
APPLICABILITY

3.1

3.1.1

3.1.2

3.1.3

3.2

3.2.1

3.2.2

3.2.3

3.3

3.3.1

Table 3-1 MPC Cavity Drying Limits

Table PC Helium Backfill Limits

4.0 (intentionally left blank)

5.0 ADMINISTRATIVE CONTROLS

5.1 Deleted

5.2 Deleted

5.3 Deleted

54 Radioactive Effluent Control Program
5.5 Cask Transport Evaluation Program
5.6 Deleted

5.7 Radiation Protection Program
Table 5-1 TRANSFER CASK and OVERPACK Lifting Requirements
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13.0 QUALITY ASSURANCE EVALUATION

The purpose of this review and evaluation is to determine whether the applicant has a quality
assurance (QA) program that complies with the requirements of 10 CFR Part 72, Subpart G.

Regulations describing the requirements for a 10 CFR Part 72 Quality Assurance Program are
contained in 10 CFR Part 72 Subpart G. 10 CFR 72.140(d) states, in part, that a quality
assurance program previously approved by the Commission as satisfying the requirements of
Subpart H to 10 CFR Part 71 will be accepted as satisfying the requirements of 10 CFR Part 72
Subpart G, except that a certificate holder using a 10CFR 72 Subpart H quality assurance
program shall also meet the record keeping requirements of Sec. 72.174. 0, 10 CFR 72.140(d)

reference to the Holtec 10 CFR Part 71 QA progra
approved by the NRC for Part 71. The NRC appr

dards and can be implemented for the HI-STORM 100 Cask System.

regulations and industry sta
Based on the NRC staff's review of the HI-STORM 100 Cask System amendment request, the

staff concludes that the HI-STORM 100 Cask System, as amended, meets the acceptance criteria
specified, for both intact and damaged fuel, in NUREG-1536.
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14.0 DECOMMISSIONING

The modifications requested by the applicant have not altered the staff’s previous assessment of
decommissioning considerations associated with the HI-STORM 100 Cask System. Therefore,
the staff did not reevaluate this area for the amendment request.
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15.0 CONCLUSIONS

15.1 Overall Conclusion

The staff has reviewed the proposed changes to the Final Safety Analysis Report for the HI-
STORM 100 Cask System. Based on the statements and representations contained in the FSAR
as amended, and the conditions given in the CoC as amended, the staff concludes that the HI-
STORM 100 Cask System meets the requirements of 10 CFR Part 72.

15.2 Conclusions Regarding Analytical Methods

The staff determined that, unless otherwise noted in this SER z
applicant in this amendment application for the design modificati ) HI-STORM 100 Cask
System are acceptable. However, the staff did not review o0dologies used in the original
HI-STORM 100 Cask System application and did not make a determination on the adequacy of
the previous methodologies.

Issued with Certificate of Compliance No. 1014,
on
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