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NAC INTERNATIONAL RESPONSE
TO.
REQUEST FOR SUPPLEMENTAL INFORMATION

STRUCTURAL EVALUATION

3.1

Clarify the meaning of Technical Specification (TS) 4.3.1(i).
The staff is unclear on the meaning of TS 4.3.1(i) and has the following specific
questions:

a. Canthe MAGNASTOR cask be used in a seismic environment that exceeds the
maximum design basis earthquake (DBE) acceleration of 0.37g in the horizontal
direction (without cask sliding) and 0.25g in the vertical direction at the ISFSI pad
top surface?

b. If the MAGNASTOR cask can be used in a seismic environment that exceeds the
DBE stated in TS 4.3.1(i), what is the purpose of the analysis that established the
maximum DBE values that preclude tip-over without cask sliding?

c. What is the purpose of a bollard system if one is used? Is it intended to only inhibit
sliding due to seismic activity, or can it be used to inhibit tip-over as well?

This information is needed to determine compliance with 10 CFR 72.236(b).

NAC International Response to Structural Evaluation RAI 3.1:

The current MAGNASTOR technical specifications provide a maximum design basis
earthquake pad top surface accelerations for which a MAGNASTOR system will not tip-
over. As written, the MAGNASTOR system can’t be used at a site with pad top surface
accelerations greater than 0.37g (horizontal) and 0.25g (vertical). The purpose of the
existing analysis is to demonstrate the cask will not tip-over assuming a coefficient of
friction of 1.0 at the pad top surface and with accelerations less than or equal to 0.37g
(horizontal) and 0.25g (vertical). Thus, there are no pad surface coefficient of friction
requirements in the MAGNASTOR technical specifications. The purpose of the bollard
system is to give a general licensee whose pad top surface accelerations are greater than
0.37g (horizontal) and 0.25g (vertical) the ability of implementing the MAGNASTOR
system.

The bollard system does not necessarily restrict sliding but ultimately prevents the cask
from tipping over when the pad surface accelerations are in excess of 0.37g (horizontal)
and 0.25g (vertical). It is up to the general licensee to evaluate their bollard design such
that any sliding between the bollards does not result in an impact with a bollard that has
accelerations greater than what is analyzed in the non-mechanistic tip over event in the
FSAR. Therefore, the bollard design would allow the general licensee a way of
implementing the MAGNASTOR system at a site with pad top surface accelerations
greater than 0.37g (horizontal) and 0.25g (vertical).
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NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

THERMAL EVALUATION

4.1

Demonstrate that the 3 dimensional ANSYS model used to evaluate the drying phase of
the Passive MAGNASTOR Transfer Cask (PMTC) is numerically consistent with
previous models of the MTC presented to evaluate the drying phase.

In reviewing past submittals on the MAGNASTOR storage system for background and
completeness, the staff noted that the component temperatures of the fuel and the basket
were significantly lower than the same component temperatures for the new PMTC.
Based on the safety analysis report (SAR) text provided to the staff, it is not evident
within the modeling approach why there should be such a large delta in those
temperatures given that the only design change from the MAGNASTOR Transfer Cask is
the neutron shield material.

Specifically, the NRC staff refers the applicant to Table 4.4-9, for the 30 kW case which
reports component temperatures for the fuel and basket as 643° F and 614° F (637° F and
608° F in Rev. 0) respectively, and the 30 kW case presented in the unlabeled table at the
bottom of pp. 4.10.2-1.

The staff noted that the reported ambient temperature for the PMTC is 104°F and the
cooling water inlet temperature is 125°F. A comparison table showing the critical
analysis parameters for the MTC and the PMTC along with a narrative explaining the
differences in the modeling approaches would be helpful in making the safety
determination.

This information is necessary to determine compliance with 10 CFR 72.122 h (1).

NAC International Response to Thermal Evaluation RAI 4.1:

Thermal transient analysis is performed for the vacuum condition using a three-
dimension ANSYS model for both the standard MAGNASTOR transfer cask (MTC) and
the new Passive MAGNASTOR transfer cask (PMTC). The models are identical except
the boundary conditions and the initial conditions as shown in Table 4.1-1.
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Enclosure 1 to ED20160032

MAGNASTOR®
Docket No.: 72-1031
TAC No.: L24757

Table 4.1-1 Comparison of Key Parameters for the 3-D ANSYS Models for Vacuum
Phase (Transient Analysis)

at the end of vacuum drying
(30 kW Case)

MTC PMTC
(SAR Section 4.4.1.5) (SAR Section 4.10.1.5)

Canister outer surface 116°F 134°F
temperature '
Initial temperature * 127°F 143°F
B.C. on canister bottom plate Constant temperature of 107°F Adiabatic
outer surface applied
B.C. on canister lid outer Convection Film Coefficient Adiabatic
surface * applied
Maximum fuel temperature at 643°F 663°F
the end of vacuum drying (30
kW Case)

' Maximum basket temperature 614°F 635°F

Notes

1. The temperature profile at the canister shell surface from a steady state analysis using a
two-dimensional axisymmetric FLUENT model is used as the boundary condition of
the three-dimensional ANSYS model. The temperature profile at the canister shell in
the FLUENT model is affected by the temperature and mass flow rate of the cooling
water in the annulus. The cooling water temperature at the inlet in the two-
dimensional model is 100°F and 125°F for the MTC and PMTC respectively. The
mass flow rate of the cooling water is 47 GPM and 100 GPM for the MTC and PMTC
respectively. See Table 4.1-2 for more details of the comparison of the 2-D FLUENT
models used for MTC and PMTC. The maximum temperature at the canister outer

surface (in contact with the cooling water in the annulus) is reported in the table

above.

2. The initial temperature corresponds to the maximum fuel temperature determined by

steady state analysis using a two-dimensional axisymmetric FLUENT model for the

Water Phase (canister filled with water). This temperature is conservatively applied to
the entire model (3-D ANSYS model) as initial condition of the thermal transient
analysis for the vacuum condition.

3. The temperature at top and bottom of the canister outer surface has an insignificant
effect on the transient analysis results.

The maximum temperatures for the fuel and basket for the 30 kW case at the end of the
32-hour vacuum time are also listed in Table 4.1-1.
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Table 4.1-2 Model Comparison for Vacuum Phase (2-D Axisymmetric FLUENT to
determine Canister shell temperature profile, Steady State Analysis)
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Enclosure 1 to ED20160032 MAGNASTOR®

Docket No.: 72-1031
TAC No.: L24757

NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

THERMAL EVALUATION

4.2

Provide a comparison of the modeling approaches used for each of the transfer phases for
both the MTC and PMTC as well as a summary table showing critical component
temperatures following each phase.

SAR Chapter 4.10 summarizes the analytical approach including the models used by the
applicant to verify the thermal effectiveness, however, the staff is unclear whether there
are any significant deviations in the analytical approach which might alter the
conclusions drawn in the confirmatory calculations performed by the NRC staff for the
MTC.

This information is necessary to determine compliance with 10 CFR 72.122 h (1).

NAC International Response to Thermal Evaluation RA] 4.2:

Two-dimensional axisymmetric FLUENT models are used for the steady state thermal
analysis for the Water Phase for the MTC and PMTC. A comparison of the modeling
approaches is provided in Table 4.2-1. The maximum temperatures of the fuel/basket
and canister shell surface are also listed in the table.

A comparison of the modeling approaches used for Vacuum Drying Phase for the MTC
and PMTC is presented in the response to RAI 4.1 (Tables 4.1-1 and 4.1-2). The
maximum temperatures of the fuel and basket at the end of vacuum are also provided.

Two-dimensional axisymmetric FLUENT models are used for the transient thermal
analysis for the Helium Backfill Phase for the MTC and PMTC. A comparison of the
modeling approaches is provided in Table 4.2-2. The maximum temperatures of the
fuel/basket at beginning and the end of the cooling, as well as the temperature drop
during the 24-hour cooling, are also listed in this table.

Two-dimensional axisymmetric FLUENT models are used for the thermal analysis for
the Transfer Phase. Transient analysis is used for the MTC and steady state analysis is
used for the PMTC. A comparison of the modeling approaches is provided in Table 4.2-
3. The maximum temperatures of the fuel/basket at the end of the transfer are also listed
in this Table.
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Table 4.2-1  Model Comparison for Water Phase (Steady State Analysis)
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Table 4.2-2 Model Comparison for Helium Backfill Phase (24-hr Cooling, Transient
Analysis)
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Table 4.2-3 Model Comparison for Transfer Phase (Air in Annulus, Transient and
Steady State Analysis)
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Docket No.: 72-1031
TAC No.: L24757

NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

THERMAL EVALUATION

~ 43

Justify the characterization of the 30 kW heat load being a bounding case during the
helium cooling phase.

The NRC staff is unclear what criteria that the applicant is using to define the 30 kW heat
load as the bounding case for the helium cooling phase. For example, is it a bounding
case based on maximum fuel temperature after 24 hours or is it a bounding case because
of the time duration for subsequent activities.

This information is necessary to determine compliance with 10 CFR 72.122 h (1).

NAC International Response to Thermal Evaluation RAI 4.3:

FSAR Section 4.10.2.3 provides the thermal analysis for the 24-hours cooling period with
the TSC backfilled with helium. The 30 kW case is the bounding (limiting) case because
it corresponds to the smallest fuel temperature reduction for the 24-hour cooling period as
compared with heat load cases less than 30 kW. Note that the temperature reduction of
219°F from the analysis for 30 kW case is conservatively applied to 25 kW case (FSAR
Section 4.10.2.2). FSAR Sections 4.10.2.2 and 4.10.2.3 have been updated to provide
clarification regarding the analysis results of the 24-hour cooling period.
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Docket No.: 72-1031
TAC No.: L24757

NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

THERMAL EVALUATION

4.4

Verify the modeling approach used for evaluation of the transfer condition (moving the

" Transportable Storage Canister into the Concrete Cask) presented in SAR section

4.10.2.4.

SAR Section 4.10.2.4 describes the numerical model as a ‘three dimensional ANSYS
model described in SAR Section 4.10.1.1°, however, SAR Section 4.10.1.1 is a
discussion on a 2D axisymmetric FLUENT model used to perform steady state analysis
for the transfer condition.

This information is necessary to determine compliance with 10 CFR 72.122 h (1).

NAC International Response to Thermal Evaluation RAI 4.4:

FSAR Section 4.10.2.4 has been revised to correct this typographical error. The two-
dimensional axisymmetric FLUENT model is used to perform steady state analysis for
the transfer condition.
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Enclosure 1 to ED20160032 MAGNASTOR®
Docket No.: 72-1031
TAC No.: L24757

NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

GENERAL OBSERVATIONS

0.1 Provide table numbers for all unlabeled tables in section 4.10.

NAC International Response to the General Observation O.1:

NAC has updated the section to show table numbers and has updated the list of tables for
the chapter.

0.2 Verify values reported in unlabeled table on pp. 4.10.2-2

NAC International Response to the General Observation Q.2:

The temperatures reported in the table on pp. 4.10.2-2 are correct. The Tmax of Fuel at the
End of the Helium Backfill is determined by subtracting the fuel temperature reduction
due to 24-hour cooling (219°F) from the maximum fuel temperature at the end of vacuum
(663-219=444°F for 30 kW case, 686-219=467°F for 25 kW case). FSAR Sections
4.10.2.2 and 4.10.2.3 have been updated to provide clarification for the temperature
determination at the end of the 24-hour cooling period.

Page 13 of 13



Enclosure 4 to ED20160032

Enclosure 2
Supporting Calculations:
71160-3007, Rev. 10
71160-3020, Rev. 17
71160-3150, Rev 0
71160-3155, Rev. 1
for

MAGNASTOR® FSAR, Amendment 7

(Docket No. 72-1031)

April 2016

Page 1 of 1



CALCULATIONS WITHHELD IN THEIR ENTIRETY PER 10 CFR 2.390



Enclosure 3 to ED20160032

Enclosure 3
Proposed Changes
for
MAGNASTOR® Technical Specifications, Amendment 7
RAI Responses

(Docket No 72-1031)

NAC International

April 2016

Page 1 of 1



APPENDIX A

¢
TECHNICAL SPECIFICATIONS AND*

FOR THE MAGNA:

Certificate of Compliance No. 1031 A-1 Amendment No. 7



Appendix A
Table of Contents

1.0 USE AND APPLICATION ..ot et e et a e e e e e e ea s Al-1
1.1 LY {1 211 o] o F- T RPN A1-1
1.2 [WoTo] (o7 | M @] o1 g [=Ted (o] £ TP UUP TP A1-7
1.3 (OF0]1 ¢ o] =71(e] a N N1 0 41 TP A1-9
1.4 L £=Te (U1 3 Tos Y OSSPSRt A1-13

2.0 [RESEIVEA] ... e s A2-1

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILIT ceerrigy,. ... A3-1

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY ... 2 A3-2
3.1 MAGNASTOR SYSTEM Integrity ......coocovoeiieiies : A3-3

3.1.1 Transportable Storage Canister (TSC) ........... .A3-3
3.1.2 CONCRETE CASK Heat Removal System .......5% ..A3-9
3.2 MAGNASTOR SYSTEM Criticality Control for -uek Preresneeene A3-10
3.2.1 Dissolved Boron Concentration ............ 4 S, A3-10
3.3 MAGNASTOR SYSTEM Radiation Protectio . N A A3-12
3.3.1 CONCRETE CASK Maximum S Rate ., A3-12
3.32  TSC Surface Contamination.. TS A3-15

40 DESIGN FEATURES ... B 80Reeeeeeeeeeeee A4-1
4.1 Design Features Significant to Safely, ............... b Ad-1

4.1.1 Criticality Control T A4-1
4.1.2 Fuel Cladding Intedity ... ... 88 A4-1
4.1.3
414
4.2

5.5 Radiation Protection Program ... e, A5-3
5.6 Special Requirements for the First System Placed in Service .........ccccccvieiiien. AS5-3
5.7 LRz alaTo J R e o] €] 1 £ PSSR A5-4
5.8 Pre-operational Testing and Training EXercises.............c.ccccii i, A5-4

Certificate of Compliance No. 1031 A-2 Amendment No. 7




List of Figures

Figure A3-1 CONCRETE CASK Surface Dose Rate Measurement.................c.cevvvvvenene. A3-14
List of Tables
Table A3-1 Helium Mass per Unit Volume for MAGNASTOR TSCS ....coovvvviiiieiieiiiiiiiiee e, A3-8

Table A4-1 Load Combinations and Service Condition Definitions for the TSC Handling
and Transfer Facility Structure ..

Certificate of Compliance No. 1031 A-3 Amendment No. 7



Definitions
1.1

1.0 USE AND APPLICATION

1.1 Definitions

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

Term Definition

ACTIONS ACTIONS shall be that part of a Specifi
Required Actions to be taken under
within specified Completion Times.

ASSEMBLY AVERAGE Value calculated by averaging th
FUEL ENRICHMENT the entire fuel region (UQy) of a

BREACHED SPENT FUEL Spent fuel with cladding.
ROD from the interi
minor defect

BURNUP a)

raveraging the burnup over the entire fuel
( Oz) of an individual fuel assembly, including axial
s, if present. Assembly average burnup represents
record, nominal, value. The assembly average
nup is equal to the reactor record, nominal, energy
ction (MWd) over the life of the fuel assembly divided
) the fuel assembly pre-irradiation heavy metal (U) mass in
etric tons.

Nonfuel Hardware Burnup:

Equivalent accumulated irradiation exposure for activation
evaluation.

COM £ CLOSURE
LID

A closure lid assembly, consisting of a stainless steel
TRANSPORTABLE STORAGE CANISTER closure lid and a
separate shield plate bolted together, that provides closure of a
TRANSPORTABLE STORAGE CANISTER.

CONCRETE CASK The CONCRETE CASK is the vertical storage module that
receives, holds and protects the sealed TSC for storage at the
ISFSI. The CONCRETE CASK passively provides the radiation
shielding, structural protection, and heat dissipation capabilities
for the safe storage of spent fuel in a TSC.

(continued)
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Definitions
1.1

DAMAGED FUEL

SPENT NUCLEAR FUEL (SNF) assembly that cannot fulfill its
fuel-specific or system-related function. SNF is classified as
damaged under the following conditions.

1.

There is visible deformation of the rods in the SNF

assembly.

Note: This is not referring to the uniform bowing that
occurs in the reactor; this refers to bowing that
significantly opens up the lattice ¢

Individual fuel rods are missing from
the missing rods are not replacegd;

3.1. Radiological
affected

SNF assemblies with the following structural defects
eet MAGNASTOR system-related functional
eguirements and are, therefore, classified as
undamaged: Assemblies with missing or damaged
grids, grid straps and/or grid springs resulting in an
unsupported fuel rod length not to exceed 60 inches.

Any SNF assembly that contains fuel rods for which reactor

operating records (or other records or tests) cannot support

the conclusion that they do not contain gross breaches.

Note: BREACHED SPENT FUEL RODs with minor
cladding defects (i.e., pinhole leaks or hairline cracks
that will not permit significant release of particulate
matter from the spent fuel rod) meet MAGNASTOR
system-related functional requirements and are,
therefore, classified as undamaged.

FUEL DEBRIS such as ruptured fuel rods, severed rods,
loose fuel pellets, containers or structures that are
supporting loose PWR fuel assembly parts.

(continued)
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Definitions

1.1
DAMAGED FUEL CAN A specially designed stainless steel screened can sized to hold
(DFC) UNDAMAGED PWR FUEL, DAMAGED PWR FUEL, and/or

FUEL DEBRIS. The screens preclude the release of gross
particulate from the DFC into the canister cavity. DFCs are only
authorized for loading in specified locations of a DF Basket

Assembly.
FUEL DEBRIS FUEL DEBRIS is ruptured fuel rods, severedsreds, loose fuel
pellets, containers or structures that are supportin se PWR

fuel assembly parts.

GROSSLY BREACHED A breach in the spent fuel claddin
SPENT FUEL RGD or hairline crack. A gross cladding br

INDEPENDENT SPENT
FUEL STORAGE
INSTALLATION (ISFSI)

R-AVERAGE ENRICHMENT is the
e enrichment at any height along the
e fuel assembly. The INITIAL PEAK PLANAR-

ENRICHMENT may be higher than the bundile
verage enrichment.

INITIAL PEAK PLANAR- Th
AVERAGE ENRICHMENT Z

PDING OPERATIONS include all licensed activities while a
MAGNASTOR SYSTEM is being loaded with fuel assemblies.
OADING OPERATIONS begin when the first assembly is placed
in the TSC and end when the TSC is lowered into a CONCRETE

CASK.
MAGN The MAGNASTOR (Modular Advanced Generation Nuclear All-
(MAGNA purpose STORage) SYSTEM includes the components certified

for the storage of spent fuel assemblies at an ISFSl. The
MAGNASTOR SYSTEM consists of a CONCRETE CASK and a
TSC. A MAGNASTOR TRANSFER CASK (MTC) or Passive
MAGNASTOR TRANSFER CASK (PMTC) is provided and
utilized to load and place a TSC in a CONCRETE CASK or to
remove a TSC from a CONCRETE CASK.

(continued)
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Definitions
1.1

NONFUEL HARDWARE NONFUEL HARDWARE is defined as reactor control
components (RCCs), burnable poison absorber assemblies
(BPAAs), guide tube plug devices (GTPDs), neutron sources/
neutron source assemblies (NSAs), hafnium absorber assemblies
(HFRAS), instrument tube tie components, guide tube anchors
or other similar devices, in-core instrument thimbles, steel rod
inserts (used to displace water from lower section of guide
tube), and components of these devices such as individual rods.
All nonfuel hardware, with the exception of nt tube tie

RCCs are commonly referred
assemblies (RCCAs), control rg

iployed and are commonly referred to as thimble
), thimble plug devices (TPDs), flow mixers (FMs),

Integral fuel burnable absorbers, either integral to a fuel rod or
as a substitution for a fuel rod, and fuel replacement rods
(fueled, stainless steel, or zirconium alloy) are considered
caomponents of spent nuclear fuel (SNF) assemblies and are not
considered to be nonfuel hardware.

A system, component, or device is OPERABLE when it is
capabile of performing its specified safety functions.

(continued)
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Definitions

1.1
SPENT NUCLEAR FUEL Irradiated fuel assemblies consisting of end-fittings, grids, fuel
(SNF) rods and integral hardware. Integral hardware for PWR

assemblies primarily consists of guide/instrument tubes, but
may contain integral fuel burnable absorbers, either integral to a
fuel rod or as a fuel rod substitution, and fuel replacement rods
(another fuel rod, stainless steel rod, or zirconium alloy rod).
For BWR fuel, integral hardware may consist of water rods in
various shapes, inert rods, fuel rod cluster dividers, and/or fuel
assembly channels (optional). PWR  $ ay contain
NONFUEL HARDWARE.

STORAGE OPERATIONS STORAGE OPERATIONS include allli
performed at the ISFSI following, a CONCRETE
CASK containing a loaded its {
location on the storage pad

TRANSFER CASK TRANSFER CASK is € designed to hold

the TSC during L G , ONS, TRANSFER

OPERATIONS, ‘

) (MTC) or Passive
(PMTC) may be used.

TRANSFER OPERATIONS

SPORT OPERATIONS include ali licensed activities
d on a loaded MAGNASTOR CONCRETE CASK when
ing moved to and from its designated location on the
TRANSPORT OPERATIONS begin when the loaded
CONCRETE CASK is placed on or lifted by a transporter and
“end when the CONCRETE CASK is set down in its storage
position on the ISFSI pad.

TRANSPORT OPERA

TRANSP The TRANSPORTABLE STORAGE CANISTER (TSC) is the
STORAE welded container consisting of a basket inaweldment composed
(TSO) of a cylindrical shell welded to a baseplate. The TSC includes a
closure lid, a shield plate (optional), a closure ring, and
redundant port covers at the vent and the drain ports. The
closure lid is welded to the TSC shell and the closure ring is
welded to the closure lid and the TSC shell. The port covers are
welded to the closure lid. The TSC provides the confinement
boundary for the radioactive material contained in the TSC
cavity.

(continued)
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Definitions
1.1

TSC TRANSFER FACILITY  The TSC TRANSFER FACILITY includes: 1) a transfer location
for the lifting and transfer of a TRANSFER CASK and placement
of a TSC into or out of a CONCRETE CASK; and 2) either a
stationary lift device or a mobile lifting device used to lift the
TRANSFER CASK and TSC, but not licensed as part of the
10 CFR 50 facility.

UNDAMAGED FUEL SNF that can meet all fuel specific and syste ed functions.
UNDAMAGED FUEL is SNF that is not
defined herein, and does not conta
defects that adversely affect radiolo

grossly breached fu

ge provided that the
d does not exceed 60

b) Grid, grid strap, an
unsupported

UNLOADING OPERATIONS

C.

Certificate of Compliance No. 1031 A1-6 Amendment No. 7



Logical Connectors

1.2
1.0 USE AND APPLICATION
1.2 Logical Connectors
PURPOSE The purpose of this section is to explain the meaning of logical
connectors.

Logical connectors are used in Technical Specifications (TS) to
discriminate between, and yet connect, discrete Conditions, Required
Actions, Completion Times, Surveillances, and Fre ies. The only
logical connectors that appear in Technical Spe are “AND”
and “OR”’. The physical arrangement of thes
logical conventions with specific meanings.

BACKGROUND Several levels of logic may be used t

level of nesting (i.e.,
Action). The successi

I S justified W|th the statement of the
n Time, Surveillance, or Frequency.

EXAMPLES les illustrate the use of logical connectors.

REQUIRED ACTION  COMPLETION TIME

LCOnotmet |A1  Verify . ..
AND
A2 Restore . . .

In this example, the logical connector “AND” is used to indicate that
when in Condition A, both Required Actions A.1 and A.2 must be
completed.

(continued)
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Logical Connectors

1.2
EXAMPLES EXAMPLE 1.2-2
(continued)
ACTIONS
CONDITION REQUIRED ACTION | COMPLETION TIME

A. LCOnotmet | A1 Stop...
OR

A.21 Verify . ..
AND

indicated by the use of the logical
he left justified placement. Any one of these three
hosen. If A.2 is chosen, then both A.2.1 and A.2.2
d as indicated by the logical connector “AND”.

Certificate of Compliance No. 1031 A1-8 Amendment No. 7



Completion Times

1.3

1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSE The purpose of this section is to establish the Completion Time
convention and to provide guidance for its use.

BACKGROUND Limiting Conditions for Operation (LCOs) specify the lowest functional
capability or performance levels of equipment required for safe
operation of the facility. The ACTIONS associated:\ LCO state
conditions that typically describe the ways in w rements of
the LCO can fail to be met. Specified with

DESCRIPTION

ires entering an
, provided that

; _apply until the Condition no longer
is not within the LCO Applicability.

ntered, subsequent subsystems,
: ssed in the Condition, discovered to be
ill not result in separate entry into the Condition
fl.y stated. The Required Actions of the Condition
each additional failure, with Completion Times

(continued)
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Completion Times
1.3

EXAMPLES The following examples illustrate the use of Completion Times with
different types of Conditions and changing Conditions.

EXAMPLE 1.3-1
ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

B. Required Action | B1  Perform Action B
and associated

Completion Time | AND
not met B.2

that Condition B is entered.

The Required Actions of Condi
12 hours AND completesaction B

(continued)
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Completion Times

1.3
EXAMPLES EXAMPLE 1.3-2
(continued) ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Onesystemnot | A 1 Restore system to 7 days
within limit.

within limit.

B. Required Action | B 1 Complete action B
and associated

Completion Time | AND
not met.

B.2 start. If the system is
Conditions A and B ar i
Condition B may be terminate

(continued)
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Completion Times

1.3
EXAMPLES EXAMPLE 1.3-3
(continued) ACTIONS
NOTE
Separate Condition entry is allowed for each component.
CONDITION REQUIRED ACTION COMPLETION

TIME

A. LCO not met A.1 Restore compliance
with LCO. :

B. Required Action
and associated
Completion Time | AND
not met.

hours

The Note above the ACTION
Completion Time is tracked.

Fimes to be tracked on a per component

is determined to not meet the LCO,
ered and its Completion Time starts. If subsequent
determined to not meet the LCO, Condition A is

IMMEDIATE
COMPLETI@] e pursued without delay and in a controlled manner.
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Frequency

1.4
1.0 USE AND APPLICATION
1.4 Frequency
PURPOSE The purpose of this section is to define the proper use and application

of Frequency requirements.

DESCRIPTION

Each Surveillance Requirement (SR) has a specified Frequency in
which the Surveillance must be met in order to meet the associated
Limiting Condition for Operation (LCO). ]
correct application of the specified Frequ
compliance with the SR.

Each “specified Frequency” is referred ﬂ;‘

iated LCO is within its
‘conflicts. To avoid these
ce or the Frequency) is stated such
be and should be performed. With

cillance is “met” only after the acceptance criteria are
failure of the requirements of Surveillance, even
specifically being “performed”, constitutes a

(continued)
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Frequency
1.4

EXAMPLES

The following examples illustrate the various ways that Frequencies are
specified.

EXAMPLE 1.4-1
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Verify pressure within limit 12 hours

extension of the time interval
Frequency is allowed by S

or the facility is outside the
interval specified by SR 3.0.2 is
ndition specified in the Applicability

specified in the Applicability of the LCO for which
SR is required, the Surveillance must be performed
€ ¢y requirements of SR 3.0.2, prior to entry into the

tion. Failure to do so would result in a violation of SR

(continued)
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Frequency

1.4
EXAMPLES
{(continued) EXAMPLE 1.4-2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
Verify flow is within limit Once within 12 hours prior to
starting activity
ne-time
of the type shown in
D" indicates that both

is to be performed, the Survei ﬁ fmed within 12 hours
prior to starting the activity.

The use of “once”
specified Frequency

requencies are connected by
s not qualify for the 25% extension

Certificate of Compliance No. 1031 A1-15 Amendment No. 7



2.0 [Reserved]

2.0
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LCO Applicability
3.0

LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCOs shall be met during specified conditions in the Applicability,
except as provided in LCO 3.0.2.

Upon failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO

If the LCO is met or is no longer applicable prior tozexpiration of the
specified Completion Time(s), completion of theg( equiredzAction(s) is
not required, unless otherwise stated. ;

Not applicable to MAGNASTOR.

ted in the individual Specifications.
nto specified conditions in the

3.0
LCO 3.01
LCO 3.0.2
3.0.5.
1L.CO 3.0.3
LCO 3.04
MAGNASTOR.
Exceptions to
LCO 3.0.5

Certificate of Compliance No. 1031 A3-1 Amendment No. 7



SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during the specified conditions in the Applicability for
individual LCOs, unless otherwise stated in the SR. Failure to meet
Surveillance, whether such failure is experienced during the
performance of the Surveillance or between performances of the
Surveillance, shall be a failure to meet the LCO. Failure to perform
Surveillance within the specified Frequency shall be a failure to meet
the LCO, except as provided in SR 3.0.3. Surveillanc not have to

SR 3.0.2

Exceptions to in the individual

Specifications.

SR 3.0.3

y be declared not met, and the applicable Condition(s)
: » . When the Surveillance is performed within the delay
eriod and the Surveillance is not met, the LCO must immediately be
red not met, and the applicable Condition(s) must be entered.

Entry into a specified Condition in the Applicability of an LCO shall not
e made, unless the LCO’s Surveillances have been met within their
specified Frequency. This provision shall not prevent entry into
specified conditions in the Applicability that are required to comply with
Actions or that are related to the unloading of MAGNASTOR.
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Transportable Storage Canister (TSC)

3.1.1
3.1 MAGNASTOR SYSTEM Integrity
3.1.1 Transportable Storage Canister (TSC)
LCO 3.11 The TSC shall be dry and helium filled. The following vacuum drying

times, helium backfill and TSC transfer times shall be met as
appropriate to the fuel content type and heat load:

1. The time durations covering the beginning o

minimum helium backfill times, and TSC:
the following: .

A. PWR TSC Transfer Using MTC w

&

Heat Load
(kW)

Maximu
Vacuum Time
Limit (houts)

TSC Transfer
Time (hours)

600

70.5

8

8

Maximum Minimum Maximum
“VMacuum Time Helium TSC Transfer
Limit (hours) | Backfill Time | Time (hours)
(hours)
No limit 24 48
32 24 22
24 24 22

C. BWR Using MTC with 8 Hours TSC Transfer

Maximum Minimum Maximum

Heat Load Vacuum Time Helium TSC Transfer

(kW) Limit (hours) Backfill Time | Time (hours)

(hours)

<25 No limit 0 8

<29 34 6 8

<30 31 6 8

<33 26 6 8

(continued)
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Transportable Storage Canister (TSC)

3.1.1
D. BWR Using MTC with Maximum TSC Transfer
Maximum Minimum Maximum

Heat Load Vacuum Time Helium TSC Transfer

(kW) Limit (hours) | Backfill Time | Time (hours)

(hours)

<25 No limit 24

<29 No limit 24

<30 44

Maximum

TSC Transfer
Time (hours)

Heat Load
(kW)

600
600
600

ction of vacuum drying and helium backfill using a
ot exceed the following:

Heat Load Time Limit (hours)
35.5 11
33 16

! Note: The helium backfill times and TSC transfer times provided in
Tables 1.B and 1.D shall be used for operations following the
second or subsequent vacuum drying cycles using the MTC.

(continued)

' CE 16 x 16 fuel only, with a maximum storage cell location heat load of 811 watts.
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Transportable Storage Canister (TSC)
3.1.1

3. The time duration from the end of TSC annulus cooling, either by
24 hours in the pool or by the annulus circulating water system,

through completion of vacuum drying and helium backfill using a
PMTC shall not exceed the following:

Heat Load Tirg
PWR <25
PWR <30

Note: The helium backfill times and T8
Table 1.E shall be used for ope\?
second or subsequent vg Nr:ﬁdry

APPLICABILITY:

(continued)
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Transportable Storage Canister (TSC)

3.1.1
ACTIONS
NOTE
Separate Condition entry is allowed for each TSC.
CONDITION REQUIRED ACTION COMPLETION TIME
A. TSC cavity vacuum A.1 Perform an engineering evaluation to | 7 days
drying pressure limit determine the quantity of moisture
not met. remaining in the TSC.
AND

A.2 Develop and initiate corrective actig
necessary to return the TSC to g
analyzed condition. )

B. TSC helium backfill B.1 Perform an engineering Evaluation to

density limit not met. determine the effect of Si
differential. :

14 days

30 days

C. Required Actions
and associated
Completion Times
not met.

(continued)
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Transportable Storage Canister (TSC)

3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

Once, prior to TRANSPORT

SR 3.1.11 Verify TSC cavity vacuum drying pressure
is less than or equal to 10 torr for greater OPERATIONS.
than or equal to 10 minutes with the
vacuum pump turned off and isolated.

SR3.1.1.2 Following vacuum drying and evacuation to

< 3 torr, backfill the cavity with high purity
helium until a mass Mheium corresponding to
the free volume of the TSC measured
during draining (Vrsc), multiplied by the
helium density (Lneium) required for the
design basis heat load and specifie
Table A3-1, is reached.

Certificate of Compliance No. 1031 A3-7
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Transportable Storage Canister (TSC)
3.1.1

Table A3-1 Helium Mass per Unit Volume for MAGNASTOR TSCs

Fuel Type | Helium Density
(gl/liter)
PWR 0.694 — 0.802

BWR 0.704 - 0.814
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CONCRETE CASK Heat Removal System

3.1.2
3.1 MAGNASTOR SYSTEM Integrity
3.1.2 CONCRETE CASK Heat Removal System
LCO 3.1.2 The CONCRETE CASK Heat Remoaval System shall be OPERABLE.
APPLICABILITY: During STORAGE OPERATIONS
ACTIONS
NOTE

Separate Condition entry is allowed for each MAGNASTOR SYSTEM.

CONDITION REQUIRED ACTION

A. CONCRETE CASK Heat A.1 Ensure adequate heat
Removal System removal to prevent:: .
inoperable. exceeding short:fe

temperature limits

SURVEILLANCE REQUIR

FREQUENCY
SR 3.1.2.1 V& nce between the 24 hours
TE CASK air outlet

mperaturé indicates that the CONCRETE

ASK Heat Removal System is operable in

zegrdance with the FSAR thermal
evaluation.
OR
Visually verify all CONCRETE CASK air 24 hours

inlet and outlet screens are free of
blockage.

Certificate of Compliance No. 1031 A3-9
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Dissolved Boron Concentration

3.2.1
3.2 MAGNASTOR SYSTEM Ciriticality Control for PWR Fuel
3.2.1 Dissolved Boron Concentration
LCO 3.2.1 The dissolved boron concentration in the water in the TSC cavity shall

be greater than, or equal to, the concentration specified in Appendix B,
Table B2-4. A minimum concentration of 1,500 ppm is required for all
PWR fuel types. Higher concentrations are required, depending on the
fuel type and enrichment.

APPLICABILITY: During LOADING OPERATIONS and UNLO/

ACTIONS

NOTE
Separate Condition entry is allowed for each TSC.

CONDITION OMPLETION TIME
A. Dissolved boron Immediately

concentration not

met.

Immediately

Initiate action to restore Immediately
boron concentration to
within limits.

(continued)

Certificate of Compliance No. 1031 A3-10 Amendment No. 7



Dissolved Boron Concentration

3.2.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.1.1 Verify the dissolved boron concentration is | Once within 4 hours prior to
met using two independent measure- commencing LOADING
ments. OPERATIONS or
2ERATIONS.
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Concrete Cask Maximum Surface Dose Rate

3.3.1
33 MAGNASTOR SYSTEM Radiation Protection
3.3.1 CONCRETE CASK Maximum Surface Dose Rate
LCO 3.3.1 The maximum surface dose rates for the CONCRETE CASK,

Reference Figure A3-1, shall not exceed the following limits:

APPLICABILITY:

ACTIONS

Prior to start of STORAGE OPERATIONS k’

PWR and BWR — 120 mrem/hour gamma and 5 mrem/hour
neutron on the vertical concrete surfaces; a

top.

CONDITION

COMPLETION TIME

A. CONCRETE CASK
maximum surface
dose rate limits not
met

24 hours

7 days

rements of 10 CFR 20
nd 10 CFR 72

Perform (and document) an
engineering assessment and
take appropriate corrective
action to ensure the dose
limits of 10 CFR 20 and 10
CFR 72 are not exceeded

60 days

(continued)
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Concrete Cask Maximum Surface Dose Rate

3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.3.1.1

Verify maximum surface dose rates of
CONCRETE CASK loaded with a TSC
containing fuel assemblies are within
limits. Dose rates shall be measured at
the locations shown in Figure A3-1.

Prior to start of STORAGE
OPERATIONS of each loaded
CONCRETE CASK before or
after place n the ISFSI
pad. :

i
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Concrete Cask Maximum Surface Dose Rate
3.3.1

Figure A3-1 CONCRETE CASK Surface Dose Rate Measurement

Measure dose rates at
approximate 70-inch
diameter at four points
approximately on 90-
degree axes.

TSC mid-plane — approximately
92 inches from bottom. Measure
dose rates at four target points
(approximately 0, 90, 180 & 270
degrees) on the mid-plane.
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TSC Surface Contamination

3.3.2
3.3 MAGNASTOR SYSTEM Radiation Protection
3.3.2 TSC Surface Co