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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 Specification that prescribes 
Required Actions to be taken under designated Conditions 
within specified Completion Times. 

ASSEMBLY AVERAGE 
FUEL ENRICHMENT 

Value calculated by averaging the 235U wt % enrichment over 
the entire fuel region (UO2) of an individual fuel assembly, 
including axial blankets, if present. 

ASSEMBLY DEFECT Any change in the physical as-built condition of the assembly, 
with the exception of normal in-reactor changes such as 
elongation from irradiation growth or assembly bow.  Example of 
assembly defects include:  (a) missing rods, (b) broken or 
missing grids or grid straps (spacer), and (c) missing or broken 
grid springs, etc.  An assembly with a defect is damaged only if 
it cannot meet its fuel-specific and system-related functions. 

BREACHED SPENT FUEL 
ROD 

Spent fuel with cladding defects that permit the release of gas 
from the interior of the fuel rod.  A fuel rod breach may be a 
minor defect (i.e., hairline crack or pinhole), allowing the rod to 
be classified as undamaged, or be a gross breach requiring a 
damaged fuel classification. 

BURNUP Assembly Average Burnup: 

Value calculated by averaging the burnup over the entire fuel 
region (UO2) of an individual fuel assembly. 

Peak Average Rod Burnup: 

Value calculated by averaging the burnup in a rod over the 
length of the rod, then using the highest burnup calculated for 
any rod as the peak average rod burnup. 

Nonfuel Assembly Hardware Burnup: 

Equivalent accumulated irradiation exposure for activation 
evaluation. 

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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DAMAGED FUEL Spent nuclear fuel (SNF) that cannot fulfill its fuel-specific or 
system-related function.  Spent fuel 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 spacing. 

2. Individual fuel rods are missing from the assembly and the 
missing rods are not replaced by a solid dummy rod that 
displaces a volume equal to, or greater than, the original fuel 
rod. 

3. The SNF assembly has missing, displaced or damaged 
structural components such that: 

3.1. Radiological and/or criticality safety is adversely 
affected (e.g., significantly changed rod pitch); or 

3.2. The assembly cannot be handled by normal means (i.e., 
crane and grapple); or 

3.3. The assembly contains damaged or missing grids, grid 
straps, and/or grid springs producing an unsupported 
rod length greater than 60 inches.     

Note:    Assemblies with the following structural defects meet 
MAGNASTOR system-related functional 
requirements 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. 

4. 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 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. 

5. The SNF assembly is no longer in the form of an intact fuel 
bundle (e.g., consists of or contains debris such as loose 
fuel pellets or rod segments). 

(continued) 
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GROSSLY BREACHED 
SPENT FUEL ROD 

A breach in the spent fuel cladding that is larger than a pinhole 
or hairline crack.  A gross cladding breach may be established 
by visual examination with the capability to determine if the fuel 
pellet can be seen through the cladding, or through a review of 
reactor operating records indicating the presence of heavy metal 
isotopes. 

INDEPENDENT SPENT 
FUEL STORAGE 
INSTALLATION (ISFSI) 

The facility within the perimeter fence licensed for storage of 
spent fuel within MAGNASTOR SYSTEMS (see also 10 CFR 
72.3). 

INITIAL PEAK PLANAR– 
AVERAGE ENRICHMENT 

The INITIAL PEAK PLANAR-AVERAGE ENRICHMENT is the 
maximum planar-average enrichment at any height along the 
axis of the fuel assembly.  The INITIAL PEAK PLANAR-
AVERAGE ENRICHMENT may be higher than the bundle 
(assembly) average enrichment. 

INTACT FUEL 
(ASSEMBLY or ROD) 

Any fuel that can fulfill all fuel-specific and system-related 
functions and that is not breached. 

LOADING OPERATIONS LOADING OPERATIONS include all licensed activities while an 
MAGNASTOR SYSTEM is being loaded with fuel assemblies.  
LOADING OPERATIONS begin when the first assembly is placed 
in the TSC and end when the loaded MAGNASTOR SYSTEM is 
placed on or lifted by the transporter. 

MAGNASTOR SYSTEM  The MAGNASTOR (Modular Advanced Generation Nuclear All-
purpose STORage) SYSTEM includes the components certified 
for loading and storage of spent fuel assemblies at an ISFSI.  
The MAGNASTOR SYSTEM consists of a CONCRETE CASK, 
a TRANSFER CASK, and a TSC. 

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

STANDARD FUEL Irradiated fuel assemblies having the same configuration as 
when originally fabricated, consisting generally of the end 
fittings, fuel rods, guide tubes, and integral hardware.  For PWR 
fuel, a flow mixer, an in-core instrument thimble, a burnable 
poison rod insert, a control element assembly, or a stainless 
steel rod insert is considered to be a component of STANDARD 
FUEL.  For BWR fuel, the channel is considered to be an 
integral hardware component of STANDARD FUEL.   

(continued) 
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STORAGE OPERATIONS STORAGE OPERATIONS include all licensed activities that are 

performed at the ISFSI, while a MAGNASTOR CONCRETE 
CASK containing spent fuel is in place at its designated storage 
location on the storage pad.  

TRANSFER CASK TRANSFER CASK is a shielded lifting device designed to hold 
the TSC during LOADING OPERATIONS, TRANSFER 
OPERATIONS, and UNLOADING OPERATIONS.  

TRANSFER OPERATIONS TRANSFER OPERATIONS include all licensed activities involved 
in using a MAGNASTOR TRANSFER CASK to move a loaded 
and sealed TSC from a CONCRETE CASK to another 
CONCRETE CASK. 

TRANSPORT OPERATIONS TRANSPORT OPERATIONS include all licensed activities 
performed on a loaded MAGNASTOR CONCRETE CASK when 
it is being moved to and from its designated location on the 
ISFSI.  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.   

TRANSPORTABLE 
STORAGE CANISTER 
(TSC) 

 

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

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. 

(continued) 
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UNDAMAGED FUEL Spent nuclear fuel that can meet all fuel specific and system-

related functions.  UNDAMAGED FUEL is spent nuclear fuel 
that is not DAMAGED FUEL, as defined herein, and does not 
contain assembly structural defects that adversely affect 
radiological and/or criticality safety.  As such, UNDAMAGED 
FUEL may contain: 

a) BREACHED SPENT FUEL RODS (i.e., rods with minor 
 defects up to hairline cracks or pinholes) but cannot contain 
 grossly breached fuel rods; 

b) Grid, grid strap, and/or grid spring damage provided that the 
 unsupported length of the fuel rod does not exceed 60 
 inches. 

UNLOADING OPERATIONS 

 

UNLOADING OPERATIONS include the activities required to 
remove the fuel assemblies from a sealed MAGNASTOR TSC.  
UNLOADING OPERATIONS begin with the placement of the 
TSC in a TRANSFER CASK in an unloading facility and end 
when the last fuel assembly has been removed from the TSC. 
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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 Frequencies.  The only 
logical connectors that appear in Technical Specifications are “AND” 
and “OR”.  The physical arrangement of these connectors constitutes 
logical conventions with specific meanings. 

BACKGROUND Several levels of logic may be used to state Required Actions.  These 
levels are identified by the placement (or nesting) of the logical 
connectors and by the number assigned to each Required Action.  The 
first level of logic is identified by the first digit of the number assigned to 
a Required Action and the placement of the logical connector in the first 
level of nesting (i.e., left justified with the number of the Required 
Action).  The successive levels of logic are identified by additional digits 
of the Required Action number and by successive indentations of the 
logical connectors. 

When logical connectors are used to state a Condition, Completion 
Time, Surveillance, or Frequency, only the first level of logic is used, 
and the logical connector is left justified with the statement of the 
Condition, Completion Time, Surveillance, or Frequency. 

EXAMPLES The following examples illustrate the use of logical connectors. 

EXAMPLE 1.2-1 

ACTIONS 

 CONDITION REQUIRED ACTION COMPLETION TIME 

 A. LCO not met A.1 Verify . . . 

AND 

A.2 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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EXAMPLES  EXAMPLE 1.2-2 

(continued) 

   ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met A.1   Stop . . . 

OR 

A.2.1   Verify . . . 

AND 

A.2.2 

A.2.2.1   Reduce . . . 

     OR 

A.2.2.2  Perform . . .  

OR 

A.3 Remove . . .  

 

This example represents a more complicated use of logical connectors.  
Required Actions A.1, A.2, and A.3 are alternative choices, only one of 
which must be performed as indicated by the use of the logical 
connector “OR” and the left justified placement.  Any one of these three 
Actions may be chosen.  If A.2 is chosen, then both A.2.1 and A.2.2 
must be performed as indicated by the logical connector “AND”.  
Required Action A.2.2 is met by performing A.2.2.1 or A.2.2.2.  The 
indented position of the logical connector “OR” indicates that A.2.2.1 
and A.2.2.2 are alternative choices, only one of which must be 
performed. 
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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 with an LCO state 
conditions that typically describe the ways in which the requirements of 
the LCO can fail to be met.  Specified with each stated Condition are 
Required Action(s) and Completion Time(s). 

DESCRIPTION The Completion Time is the amount of time allowed for completing a 
Required Action.  It is referenced to the time of discovery of a situation 
(e.g., equipment or variable not within limits) that requires entering an 
ACTIONS Condition unless otherwise specified, provided that 
MAGNASTOR is in a specified condition stated in the Applicability of 
the LCO.  Required Actions must be completed prior to the expiration of 
the specified Completion Time.  An ACTIONS Condition remains in 
effect and the Required Actions apply until the Condition no longer 
exists or MAGNASTOR is not within the LCO Applicability. 

Once a Condition has been entered, subsequent subsystems, 
components, or variables expressed in the Condition, discovered to be 
not within limits, will not result in separate entry into the Condition 
unless specifically stated.  The Required Actions of the Condition 
continue to apply to each additional failure, with Completion Times 
based on initial entry into the Condition. 

(continued) 
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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 
and associated 
Completion Time 
not met 

B.1 Perform Action B.1 

AND 

B.2 Perform Action B.2 

12 hours 

 

36 hours 

 Condition B has two Required Actions.  Each Required Action has its 
own Completion Time.  Each Completion Time is referenced to the time 
that Condition B is entered. 

The Required Actions of Condition B are to complete action B.1 within 
12 hours AND complete action B.2 within 36 hours.  A total of 12 hours 
is allowed for completing action B.1 and a total of 36 hours (not 48 
hours) is allowed for completing action B.2 from the time that Condition 
B was entered.  If action B.1 is completed within six hours, the time 
allowed for completing action B.2 is the next 30 hours because the total 
time allowed for completing action B.2 is 36 hours. 

(continued) 
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EXAMPLES 

(continued) 

EXAMPLE 1.3-2 

ACTIONS 

 CONDITION REQUIRED ACTION COMPLETION 
TIME 

 A. One system not 
within limit. 

A.1 Restore system to 
within limit. 

7 days 

 B. Required Action 
and associated 
Completion Time 
not met. 

B.1 Complete action B.1 

AND 

B.2 Complete action B.2 

12 hours 

 

36 hours 

 When a system is determined not to meet the LCO, Condition A is 
entered.  If the system is not restored within 7 days, Condition B is also 
entered, and the Completion Time clocks for Required Actions B.1 and 
B.2 start.  If the system is restored after Condition B is entered, 
Conditions A and B are exited, and therefore, the Required Actions of 
Condition B may be terminated. 

(continued) 
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EXAMPLES 

(continued) 

EXAMPLE 1.3-3 

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. 

4 hours 

 B. Required Action 
and associated 
Completion Time 
not met. 

B.1 Complete action B.1 

AND 

B.2 Complete action B.2 

6 hours 

 

12 hours 

 The Note above the ACTIONS table is a method of modifying how the 
Completion Time is tracked.  If this method of modifying how the 
Completion Time is tracked was applicable only to a specific Condition, 
the Note would appear in that Condition rather than at the top of the 
ACTIONS Table. 

The Note allows Condition A to be entered separately for each 
component, and Completion Times to be tracked on a per component 
basis.  When a component is determined to not meet the LCO, 
Condition A is entered and its Completion Time starts.  If subsequent 
components are determined to not meet the LCO, Condition A is 
entered for each component and separate Completion Times are 
tracked for each component. 

IMMEDIATE 
COMPLETION TIME 

When “Immediately” is used as a Completion Time, the Required Action 
should be pursued without delay and in a controlled manner. 
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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).  An understanding of the 
correct application of the specified Frequency is necessary for 
compliance with the SR. 

Each “specified Frequency” is referred to throughout this section and 
each of the Specifications of Section 3.0, Surveillance Requirement 
(SR) Applicability.  The “specified Frequency” consists of requirements 
of the Frequency column of each SR. 

Situations where a Surveillance could be required (i.e., its Frequency 
could expire), but where it is not possible or not desired that it be 
performed until sometime after the associated LCO is within its 
Applicability, represent potential SR 3.0.4 conflicts.  To avoid these 
conflicts, the SR (i.e., the Surveillance or the Frequency) is stated such 
that it is only “required” when it can be and should be performed.  With 
an SR satisfied, SR 3.0.4 imposes no restriction. 

The use of “met” or “performed” in these instances conveys specific 
meanings.  Surveillance is “met” only after the acceptance criteria are 
satisfied.  Known failure of the requirements of Surveillance, even 
without Surveillance specifically being “performed”, constitutes a 
Surveillance not “met”. 

(continued) 
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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 

 Example 1.4-1 contains the type of SR most often encountered in the 
Technical Specifications (TS).  The Frequency specifies an interval (12 
hours) during which the associated Surveillance must be performed at 
least one time.  Performance of the Surveillance initiates the 
subsequent interval. Although the Frequency is stated as 12 hours, an 
extension of the time interval to 1.25 times the interval specified in the 
Frequency is allowed by SR 3.0.2 for operational flexibility.  The 
measurement of this interval continues at all times, even when the SR 
is not required to be met per SR 3.0.1 (such as when the equipment or 
variables are outside specified limits, or the facility is outside the 
Applicability of the LCO).  If the interval specified by SR 3.0.2 is 
exceeded while the facility is in a condition specified in the Applicability 
of the LCO, the LCO is not met in accordance with SR 3.0.1. 

If the interval as specified by SR 3.0.2 is exceeded while the facility is 
not in a condition specified in the Applicability of the LCO for which 
performance of the SR is required, the Surveillance must be performed 
within the Frequency requirements of SR 3.0.2, prior to entry into the 
specified condition.  Failure to do so would result in a violation of SR 
3.0.4. 

(continued) 
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EXAMPLES 

(continued) 

 

EXAMPLE 1.4-2 

SURVEILLANCE REQUIREMENTS 

 SURVEILLANCE FREQUENCY 

 Verify flow is within limits Once within 12 hours prior to 
starting activity 

AND 

24 hours thereafter 

 Example 1.4-2 has two Frequencies.  The first is a one-time 
performance Frequency, and the second is of the type shown in 
Example 1.4-1.  The logical connector “AND” indicates that both 
Frequency requirements must be met.  Each time the example activity 
is to be performed, the Surveillance must be performed within 12 hours 
prior to starting the activity. 

The use of “once” indicates a single performance will satisfy the 
specified Frequency (assuming no other Frequencies are connected by 
“AND”). This type of Frequency does not qualify for the 25% extension 
allowed by SR 3.0.2. 

“Thereafter” indicates future performances must be established per SR 
3.0.2, but only after a specified condition is first met (i.e., the “once” 
performance in this example).  If the specified activity is canceled or not 
performed, the measurement of both intervals stops.  New intervals 
start upon preparing to restart the specified activity. 
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2.0 [Reserved] 
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3.0  LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

LCO 3.0.1 LCOs shall be met during specified conditions in the Applicability, 
except as provided in LCO 3.0.2. 

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 
3.0.5. 

If the LCO is met or is no longer applicable prior to expiration of the 
specified Completion Time(s), completion of the Required Action(s) is 
not required, unless otherwise stated 

LCO 3.0.3 Not applicable to MAGNASTOR. 

LCO 3.0.4 When an LCO is not met, entry into a specified condition in the 
Applicability shall not be made except when the associated ACTIONS 
to be entered permit continued operation in the specified condition in 
the Applicability for an unlimited period of time.  This Specification shall 
not prevent changes in specified conditions in the Applicability that are 
required to comply with ACTIONS or that are related to the unloading of 
MAGNASTOR. 

Exceptions to this Condition are stated in the individual Specifications.  
These exceptions allow entry into specified conditions in the 
Applicability where the associated ACTIONS to be entered allow 
operation in the specified conditions in the Applicability only for a limited 
period of time. 

LCO 3.0.5 This exception to LCO 3.0.2 is not applicable for the MAGNASTOR 
SYSTEM to return to service under administrative control to perform the 
testing. 
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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.  Surveillances do not have to 
be performed on equipment or variables outside specified limits. 

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is 
performed within 1.25 times the interval specified in the Frequency, as 
measured from the previous performance or as measured from the time 
a specified condition of the Frequency is met. 

For Frequencies specified as “once,” the above interval extension does 
not apply.  If a Completion Time requires periodic performance on a 
“once per…” basis, the above Frequency extension applies to each 
performance after the initial performance. 

Exceptions to this Specification are stated in the individual 
Specifications. 

SR 3.0.3 If it is discovered that a Surveillance was not performed within its 
specified Frequency, then compliance with the requirement to declare 
the LCO not met may be delayed from the time of discovery up to 24 
hours or up to the limit of the specified Frequency, whichever is less.  
This delay period is permitted to allow performance of the Surveillance. 

If the Surveillance is not performed within the delay period, the LCO 
must immediately be declared not met, and the applicable Condition(s) 
must be entered.  When the Surveillance is performed within the delay 
period and the Surveillance is not met, the LCO must immediately be 
declared not met, and the applicable Condition(s) must be entered. 

SR 3.0.4 Entry into a specified Condition in the Applicability of an LCO shall not 
be 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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3.1  MAGNASTOR SYSTEM Integrity 

3.1.1  Transportable Storage Canister (TSC) 

LCO 3.1.1  The TSC shall be dry and helium filled.  The following vacuum drying 

times shall be met as appropriate. 

1. The time duration from the beginning of canister draining through 

completion of vacuum dryness test and backfill with helium shall 

not exceed the following: 

PWR Drying with 8 Hours TSC Transfer 

 

Heat Load 
(kW) 

 

Vacuum Time 
Limit (hours) 

Helium 
Backfill 
(hours) 

 

TSC Transfer 
Time (hours) 

≤20 No limit 0 8 

25 50 0 8 

30 19 7 8 

35.5 15 7 8 
 

  
PWR Drying with Maximum TSC Transfer 

 

Heat Load 
(kW) 

 

Vacuum Time 
Limit (hours) 

Helium 
Backfill 
(hours) 

 

TSC Transfer 
Time (hours) 

≤25 No limit 24 48 

30 32 24 22 

35.5 24 24 22 

 
BWR Drying with 8 Hours TSC Transfer 

 

Heat Load 
(kW) 

 

Vacuum Time 
Limit (hours) 

Helium 
Backfill 
(hours) 

 

TSC Transfer 
Time (hours) 

≤15 No limit 0 8 

20 No limit 0 8 

25 No limit 0 8 

29 34 6 8 

30 31 6 8 

33 26 6 8 
 

 
(continued)
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BWR Drying with Maximum TSC Transfer 

 

Heat Load 
(kW) 

 

Vacuum Time 
Limit (hours) 

Helium 
Backfill 
(hours) 

 

TSC Transfer 
Time (hours) 

≤25 No limit 24 65 

29 No limit 24 32 

30 44 24 32 

33 33 24 32 
 

 2. The time duration from the end of cooling, either by 24 hours in the 

pool or by the annulus circulating water system, through 

completion of vacuum dryness test and backfill with helium shall 

not exceed the following: 

 Heat Load Time Limit (hours) 

PWR 35.5 11 

BWR 33 16 
 

  

APPLICABILITY: Prior to TRANSPORT OPERATIONS 

 

 
 (continued) 
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ACTIONS 

NOTE 
Separate Condition entry is allowed for each TSC. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A.  TSC cavity vacuum 
drying pressure limit 
not met.  

A.1  Perform an engineering evaluation to 
determine the quantity of moisture 
remaining in the TSC. 

AND   

7 days 

 

 A.2  Develop and initiate corrective actions 
necessary to return the TSC to an 
analyzed condition. 

30 days 

 

B.  TSC helium backfill 
density limit not met. 

B.1  Perform an engineering evaluation to 
determine the effect of helium density 
differential. 

AND  

72 hours 

 

 B.2  Develop and initiate corrective actions 
necessary to return the TSC to an 
analyzed condition. 

14 days 

 

C.  Required Actions 
and associated 
Completion Times 
not met. 

 

C.1  Remove all fuel assemblies from the 
TSC. 

30 days 

(continued) 
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SURVEILLANCE REQUIREMENTS  

SURVEILLANCE FREQUENCY 

SR 3.1.1.1 

 

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

Once, prior to TRANSPORT 
OPERATIONS. 

SR 3.1.1.2 

 

Following vacuum drying and evacuation to 
< 3 torr, backfill the cavity with high purity 
helium until a mass (Mhelium) corresponding 
to the free volume of the TSC measured 
during draining (VTSC), multiplied by the 
helium density (Lhelium) required for the 
design basis heat load and specified in 
Table A3-1, is reached. 

Once, prior to TRANSPORT 
OPERATIONS.  
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Table A3-1 Helium Mass per Unit Volume for MAGNASTOR TSCs 

Fuel Type Helium Density
(g/liter) 

PWR 0.694 – 0.802 
BWR 0.704 – 0.814 
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3.1  MAGNASTOR SYSTEM Integrity  

3.1.2  CONCRETE CASK Heat Removal System 

LCO 3.1.2 The CONCRETE CASK Heat Removal System shall be OPERABLE. 

APPLICABILITY: During STORAGE OPERATIONS 

ACTIONS  

NOTE 
Separate Condition entry is allowed for each MAGNASTOR SYSTEM. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A.  CONCRETE CASK Heat 
Removal System 
inoperable. 

A.1 Ensure adequate heat 
removal to prevent 
exceeding short-term 
temperature limits. 

AND 

Immediately 

 A.2 Restore CONCRETE 
CASK Heat Removal 
System to OPERABLE 
status. 

30 days 

SURVEILLANCE REQUIREMENTS  

SURVEILLANCE FREQUENCY 

SR 3.1.2.1 Verify that the difference between the 
average CONCRETE CASK air outlet 
temperature and ISFSI ambient 
temperature indicates that the CONCRETE 
CASK Heat Removal System is operable in 
accordance with the FSAR thermal 
evaluation. 

OR 

24 hours 

 Visually verify all CONCRETE CASK air 
inlet and outlet screens are free of 
blockage. 

24 hours 
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3.2     MAGNASTOR SYSTEM Criticality 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 B2-3.  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 UNLOADING OPERATIONS 
with water and at least one fuel assembly in the TSC. 

ACTIONS  

NOTE 
Separate Condition entry is allowed for each TSC. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Dissolved boron 
concentration not 
met. 

A.1 Suspend LOADING 
OPERATIONS or 
UNLOADING 
OPERATIONS  

AND 

Immediately 

 A.2 Suspend positive reactivity 
additions. 

AND 

Immediately 

 A.3 Initiate action to restore 
boron concentration to 
within limits. 

Immediately 

(continued) 
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SURVEILLANCE REQUIREMENTS  

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify the dissolved boron concentration is 
met using two independent measure-
ments.   

 

Once within 4 hours prior to 
commencing LOADING 
OPERATIONS or 
UNLOADING OPERATIONS. 

AND 

Every 24 hours thereafter 
while the TSC is in the spent 
fuel pool or while water is in 
the TSC. 
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3.3  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: 

a. PWR and BWR – 95 mrem/hour gamma and 5 mrem/hour 
 neutron on the vertical concrete surfaces; and  

b. PWR and BWR – 450 mrem/hour (neutron + gamma) on the 
 top. 

APPLICABILITY: Prior to start of STORAGE OPERATIONS  

ACTIONS  

-------------------------------------------------------NOTE---------------------------------------------------------------- 

Separate Condition entry is allowed for each MAGNASTOR® SYSTEM. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. CONCRETE CASK 
maximum surface 
dose rate limits not 
met 

A.1 Administratively verify correct 
fuel loading 

 

AND 

24 hours 

 A.2 Perform analysis to verify 
compliance with the ISFSI 
radiation protection 
requirements of 10 CFR 20 
and 10 CFR 72 

7 days 

B. Required Action  
 and associated 
 Completion Time  
 not met 

B.1 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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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 placed on 
the ISFSI pad 
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Figure A3-1 CONCRETE CASK Surface Dose Rate Measurement 

 

 

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. 

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

4.1  Design Features Significant to Safety 

4.1.1  Criticality Control 

a) Minimum 10B loading in the neutron absorber material: 

Neutron  
Absorber  

Type 

Required Minimum Effective 
Areal Density  

(10B g/cm2) 
% Credit Used in 

Criticality  
Analyses 

Required Minimum Actual 
Areal Density  

(10B g/cm2) 
PWR Fuel BWR Fuel PWR Fuel BWR Fuel 

Borated  
Aluminum Alloy 0.036 0.027 90 0.04 0.03 

Borated MMC 0.036 0.027 90 0.04 0.03 
Boral 0.036 0.027 75 0.048 0.036 

  

b) Acceptance and qualification testing of neutron absorber material shall be in 
accordance with Sections 10.1.6.4.5, 10.1.6.4.6 and 10.1.6.4.7.  These 
sections of the FSAR are hereby incorporated into the MAGNASTOR CoC. 

c) Soluble boron concentration in the PWR fuel pool and water in the TSC shall 
be in accordance with LCO 3.2.1, with a minimum water temperature 5-10oF 
higher than the minimum needed to ensure solubility.  

d) Minimum fuel tube orthogonal (x, y) pitch 

 PWR basket ─ 9.249 inches 
 BWR basket ─ 6.166 inches 
 

4.1.2  Fuel Cladding Integrity 

The licensee shall ensure that fuel oxidation and the resultant consequences are 
precluded during canister loading and unloading operations. 

 

4.1.3  Transfer Cask Shielding 

The nominal configuration transfer cask radial bulk shielding (i.e., shielding 

integral to the transfer cask; excludes supplemental shielding) must provide a 

minimum radiation shield equivalent to 2 inches of steel and 3.25 inches of lead 

gamma shielding and 2.25 inches of NS-4-FR (with 0.6 wt % B4C and 6.0 wt % 

H) neutron shielding.  Material and dimensions of the individual shield layers may 

vary provided maximum calculated radial dose rates of 1100 mrem/hr (PWR 

system) and 1600 mrem/hr (BWR system) are maintained on the vertical surface. 

 

 (continued) 



DESIGN FEATURES 
4.0 

 

Certificate of Compliance No. 1031 A4-2 Amendment No. 0, Revision No. 1 

4.2 Codes and Standards 

The American Society of Mechanical Engineers Boiler and Pressure Vessel 
Code (ASME Code), 2001 Edition with Addenda through 2003, Section III, 
Subsection NB, is the governing Code for the design, material procurement, 
fabrication, and testing of the TSC. 

The ASME Code, 2001 Edition with Addenda through 2003, Section III, 
Subsection NG, is the governing Code for the design, material procurement, 
fabrication and testing of the spent fuel baskets. 

The American Concrete Institute Specifications ACI-349 and ACI-318 govern the 
CONCRETE CASK design and construction, respectively. 

The American National Standards Institute ANSI N14.6 (1993) and NUREG-
0612 govern the TRANSFER CASK design, operation, fabrication, testing, 
inspection, and maintenance. 

4.2.1  Alternatives to Codes, Standards, and Criteria  

Table 2.1-2 of the FSAR lists approved alternatives to the ASME Code for the 

design, procurement, fabrication, inspection and testing of MAGNASTOR 

SYSTEM TSCs and spent fuel baskets. 

4.2.2  Construction/Fabrication Alternatives to Codes, Standards, and Criteria 

Proposed alternatives to ASME Code, Section III, 2001 Edition with Addenda 

through 2003, other than the alternatives listed in Table 2.1-2 of the FSAR, may 

be used when authorized by the Director of the Office of Nuclear Material Safety 

and Safeguards or designee.  The request for such alternatives should 

demonstrate that: 

1. The proposed alternatives would provide an acceptable level of quality and 

safety, or 

2. Compliance with the specified requirements of ASME Code, Section III, 

Subsections NB and NG, 2001 Edition with Addenda through 2003, would 

result in hardship or unusual difficulty without a compensating increase in the 

level of quality and safety. 

Requests for alternatives shall be submitted in accordance with 10 CFR 72.4. 

 (continued) 
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4.3  Site-Specific Parameters and Analyses 

 
This section presents site-specific parameters and analytical bases that must be 

verified by the MAGNASTOR SYSTEM user.  The parameters and bases 

presented in Section 4.3.1 are those applied in the design bases analysis. 

 
4.3.1  Design Basis Specific Parameters and Analyses 

 
The design basis site-specific parameters and analyses that require verification 
by the MAGNASTOR SYSTEM user are:  

a. A temperature of 76ºF is the maximum average yearly temperature.  The 

three-day average ambient temperature shall be ≤106ºF. 

b. The allowed temperature extremes, averaged over a three-day period, shall 

be ≥–40ºF and ≤133ºF. 

c. The analyzed flood condition of 15 fps water velocity and a depth of 50 ft of 
water (full submergence of the loaded cask) are not exceeded. 

d. The potential for fire and explosion shall be addressed, based on site-specific 
considerations. This includes the condition that the fuel tank of the cask 
handling equipment used to move the loaded CONCRETE CASK onto or 
from the ISFSI site contains no more than 50 gallons of fuel. 

e. In cases where engineered features (i.e., berms, shield walls) are used to 
ensure that requirements of 10 CFR 72.104(a) are met, such features are to 
be considered important to safety and must be evaluated to determine the 
applicable Quality Assurance Category on a site-specific basis. 

f. The TRANSFER CASK shall not be operated and used when surrounding air 

temperature is < 0ºF. 

g. The CONCRETE CASK shall not be lifted by the lifting lugs with surrounding 

air temperatures < 0ºF. 

h. Loaded CONCRETE CASK lifting height limit ≤24 inches. 

i. The maximum design basis earthquake acceleration at the ISFSI pad top 
surface to prevent cask tip-over is equal to, or less than, 0.37g in the 
horizontal direction and equal to, or less than, 0.25g in the vertical direction. 

Site-specific cask sliding is permitted with validation by the cask user that the 
cask does not slide off the pad and that the g-load resulting from the collision 
of two sliding casks remains bounded by the cask tip-over accident condition 
analysis presented in Chapter 3 of the FSAR. 

 

(continued) 
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4.4  TSC Handling and Transfer Facility 

The TSC provides a leaktight confinement boundary and is evaluated for normal 
and off-normal handling loads.  A handling and transfer facility is not required for 
TSC and TRANSFER CASK handling and transfer operations within a 10 CFR 
50 licensed facility. 

Movements of the TRANSFER CASK and TSC outside of a 10 CFR 50 licensed 
facility are not permitted unless a TSC TRANSFER FACILITY is designed, 
operated, fabricated, tested, inspected, and maintained in accordance with the 
following requirements.  These requirements do not apply to handling heavy 
loads under a 10 CFR 50 license. 

The permanent or stationary weldment structure of the TSC TRANSFER 
FACILITY shall be designed to comply with the stress limits of ASME Code, 
Section III, Subsection NF, Class 3 for linear structures.  All compression loaded 
members shall satisfy the buckling criteria of ASME Code, Section III, Subsection 
NF. 

The reinforced concrete structure of the facility shall be designed in accordance 
with ACI-349 and the factored load combinations set forth in ACI-318 for the 
loads defined in Table A4-1 shall apply.  TRANSFER CASK and TSC lifting 
devices installed in the handling facility shall be designed, fabricated, operated, 
tested, inspected, and maintained in accordance with NUREG-0612, Section 5.1. 

If mobile load lifting and handling equipment is used at the facility, that equipment 
shall meet the guidelines of NUREG-0612, Section 5.1, with the following 
conditions: 

a. The mobile lifting device shall have a minimum safety factor of two over the 

allowable load table for the lifting device in accordance with the guidance of 

NUREG-0612, Section 5.1.6 (1)(a), and shall be capable of stopping and 

holding the load during a design earthquake event; 

b. The mobile lifting device shall contain ≤50 gallons of flammable liquid during 

operation inside the ISFSI; 

c. Mobile cranes are not required to meet the guidance of NUREG-0612, 

Section 5.1.6(2) for new cranes; 

d. The mobile lifting device shall conform to the requirements of ASME B30.5, 

“Mobile and Locomotive Cranes”;  

e. Movement of the TSC or CONCRETE CASK in a horizontal orientation is not 

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

 

Load Combination 

ASME Section III Service 

Condition for Definition of 

Allowable Stress 

Note 

D* 

D + S 
Level A 

All primary load bearing 

members must satisfy Level A 

stress limits 

D + M + W’1 

D + F 

D + E 

D + Y 

Level D 

Factor of safety against 

overturning shall be ≥ 1.1, if 

applicable. 

 

D = Crane hook dead load 

D* = Apparent crane hook dead load 

S = Snow and ice load for the facility site 

M = Tornado missile load of the facility site1 

W’ = Tornado wind load for the facility site1 

F = Flood load for the facility site 

E = Seismic load for the facility site 

Y = Tsunami load for the facility site 

1. Tornado missile load may be reduced or eliminated based on a Probabilistic Risk 

Assessment for the facility site. 
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5.0 ADMINISTRATIVE CONTROLS AND PROGRAMS 

 
 The following programs shall be established, implemented and maintained. 

5.1  Radioactive Effluent Control Program 

5.1.1 A program shall be established and maintained to implement the 

 requirements of 10 CFR 72.44 (d) or 10 CFR 72.126, as appropriate. 

5.1.2  A program shall be established to monitor ISFSI effluents if established 

 surface contamination limits exceed the values specified in Regulatory 

 Guide 1.86 (June 1974).   

5.2  TSC Loading, Unloading, and Preparation Program 

A program shall be established and maintained to implement the FSAR, 
Chapter 9 requirements for loading fuel and components into the TSC, unloading 
fuel and components from the TSC, and preparing the TSC and CONCRETE 
CASK for storage.  The requirements of the program for loading and preparing 
the TSC shall be completed prior to removing the TSC from the 10 CFR 50 
structure.  The program shall provide for evaluation and control of the following 
FSAR requirements during the applicable operation: 

a. Verify that no TRANSFER CASK handling or CONCRETE CASK 
handling using the lifting lugs occurs when the ambient temperature is 
< 0°F. 

b. The water temperature of a water-filled, or partially filled, loaded TSC 
shall be shown by analysis and/or measurement to be less than boiling at 
all times. 

c. Verify that the drying time, cavity vacuum pressure, and component and 
gas temperatures ensure that the fuel cladding temperature limit of 400°C 
is not exceeded during TSC preparation activities, and that the TSC is 
adequately dry.  For fuel with burnup > 45 GWd/MTU, limit cooling cycles 
to ≤10 for temperature changes greater than 65ºC.   

d. Verify that the helium backfill purity and mass assure adequate heat 
transfer and preclude fuel cladding corrosion. 

e. The integrity of the inner port cover welds to the closure lid at the vent 
port and at the drain port shall be verified in accordance with the 
procedures in Section 9.1.1. 

f. Verify that the time to complete the transfer of the TSC from the 
TRANSFER CASK to the CONCRETE CASK and from a CONCRETE 
CASK to another CONCRETE CASK assures that the fuel cladding 
temperature limit of 400°C is not exceeded. 

 

(continued) 
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g. The surface dose rates of the CONCRETE CASK are adequate to allow 
proper storage and to assure consistency with the offsite dose analysis. 

h. The equipment used to move the loaded CONCRETE CASK onto or from 
the ISFSI site contains no more than 50 gallons of flammable liquid. 

 
This program will control limits, surveillances, compensatory measures and 
appropriate completion times to assure the integrity of the fuel cladding at all 
times in preparation for and during LOADING OPERATIONS, UNLOADING 
OPERATIONS, TRANSPORT OPERATIONS, TRANSFER OPERATIONS and 
STORAGE OPERATIONS, as applicable. 

 

5.3  Transport Evaluation Program 

 
A program that provides a means for evaluating transport route conditions shall 
be developed to ensure that the design basis impact g-load drop limits are met.  
For lifting of the loaded TRANSFER CASK or CONCRETE CASK using devices 
that are integral to a structure governed by 10 CFR 50 regulations, 10 CFR 50 
requirements apply.  This program evaluates the site-specific transport route 
conditions and controls, including the transport route road surface conditions; 
road and route hazards; security during transport; ambient temperature; and 
equipment operability and lift heights.  The program shall also consider drop 
event impact g-loading and route subsurface conditions, as necessary.  

 

5.4  ISFSI Operations Program 

A program shall be established to implement FSAR requirements for ISFSI 
operations. 

At a minimum, the program shall include the following criteria to be verified and 
controlled: 

a. Minimum CONCRETE CASK center-to-center spacing. 

b. ISFSI pad parameters (i.e., thickness, concrete strength, soil modulus, 
reinforcement, etc.) are consistent with the FSAR analyses. 

c. Maximum CONCRETE CASK lift heights ensure that the g-load limits 
analyzed in the FSAR are not exceeded. 

 

(continued) 
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5.5  Radiation Protection Program 

 5.5.1 Each cask user shall ensure that the 10 CFR 50 radiation protection 
program appropriately addresses dry storage cask loading and unloading, 
and ISFSI operations, including transport of the loaded CONCRETE 
CASK outside of facilities governed by 10 CFR 50.  The radiation 
protection program shall include appropriate controls and monitoring for 
direct radiation and surface contamination, ensuring compliance with 
applicable regulations, and implementing actions to maintain personnel 
occupational exposures ALARA.  The actions and criteria to be included 
in the program are provided as follows. 

 5.5.2 Each user shall perform a written evaluation of the TRANSFER CASK 
and associated operations, 30 days prior to first use, to verify that it meets 
public, occupational, and ALARA requirements (including shielding design 
and dose characteristics) in 10 CFR Part 20, and that it is consistent with 
the program elements of each user’s radiation protection program.  The 
evaluation should consider both normal operations and unanticipated 
occurrences, such as handling equipment malfunctions, during use of the 
transfer cask. 

 5.5.3 As part of the evaluation pursuant to 10 CFR 72.212(b)(2)(i)(C), the 
licensee shall perform an analysis to confirm that the dose limits of 10 
CFR 72.104(a) will be satisfied under actual site conditions and ISFSI 
configuration, considering the number of casks to be deployed and the 
cask contents. 

 5.5.4 Each user shall establish limits on the surface contamination of the 
CONCRETE CASK, TSC and TRANSFER CASK, and procedures for the 
verification of meeting the established limits prior to removal of the 
components from the 10 CFR 50 structure. 

5.6 Special Requirements for the First System Placed in Service 

 The heat transfer characteristics and thermal performance of the MAGNASTOR 
SYSTEM will be validated by recorded mass flow measurements in the air flow 
cooling passages of the first system placed in service with a heat load equal to or 
greater than 30 kW.  A letter report summarizing the results of the measurements 
with respect to analyses of the actual canister content will be submitted to the 
NRC in accordance with 10 CFR 72.4 within 60 days of placing the loaded cask 
on the ISFSI pad.  The report will include a comparison of the calculated mass 
flow of the MAGNASTOR SYSTEM at the loaded heat load to the measured 
mass flow.  A report is not required to be submitted for the MAGNASTOR 
SYSTEMs that are subsequently loaded, provided that the performance of the 
first system placed in service with a heat load of ≥30 kW is demonstrated by the 
comparison of the calculated and measured mass flow rates.  
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5.7 Training Program 
 

A training program for the MAGNASTOR system shall be developed under the general 
licensee’s systematic approach to training (SAT).  Training modules shall include 
comprehensive instructions for the operation and maintenance of the MAGNASTOR 
system and the independent spent fuel storage installation (ISFSI). 

 

5.8 Pre-operational Testing and Training Exercises 
 

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

a.  Moving the CONCRETE CASK into its designated loading area 
b.  Moving the TRANSFER CASK containing the empty TSC into the spent fuel    

pool 
c.  Loading one or more dummy fuel assemblies into the TSC, including 

independent verification 
d.  Selection and verification of fuel assemblies to ensure conformance with 

appropriate loading configuration requirements 
e.  Installing the closure lid 
f.  Removal of the TRANSFER CASK from the spent fuel pool 
g.  Closing and sealing of the TSC to demonstrate pressure testing, vacuum drying, 

helium backfilling, welding, weld inspection and documentation, and leak testing 
h.  TRANSFER CASK movement through the designated load path 
i.  TRANSFER CASK installation on the CONCRETE CASK 
j.  Transfer of the TSC to the CONCRETE CASK 
k.  CONCRETE CASK lid assembly installation 
l.  Transport of the CONCRETE CASK to the ISFSI 
m.  TSC removal from the CONCRETE CASK  
n.  TSC unloading, including reflooding and weld removal or cutting 

 
Appropriate mockup fixtures may be used to demonstrate and/or to qualify procedures, 
processes or personnel in welding, weld inspection, vacuum drying, helium backfilling, 
leak testing and weld removal or cutting. 


