- PROPOSED STANDARD TECHNICAL SPECIFICATIONS (STS) F OR FUEL
,,SPECIFICATIONS e T o

2 1. 1 Fuel to be Stored in the [ CASK] Svstem :

. ~2.1.1 f ‘»For each loading of fuel in ghe [CASK] system Keg shall be o 0.95 for all
- normal, off-normal and hypothetlcal accndent condltlons including all
-~ biases and uncertamues :

Basis:

Key fuel parameters are 1dent1ﬁed in the SAR for the [ ] DCSS as apphcable for each
fuel type analyzed to be stored. Appllcablhty is determined for the partlcular fuel type
(for example, very 1 few fuel types would employ partial length fuel rods in their design).
These are either exphc1tly identified for each fuel assembly design or are representative

~ of a class of fuel assemblies that are grouped together for analytical purposes to define a
~ fuel type (e.g., Westmghouse 17x17, Sxemens 17x17, B&W 17x17 that was used ina
partleular reactor or reactor type)

The desngn cnterla, assumptions and eonservatnSms utilized in the development of the
analytical models for the criticality safety analyses are expllcxtly deﬁned and w111 be
mamtalned in the SAR for the [ ] DCSS :

' Sens1t1v1ty of case studles have been performed to determme boundmg values of
parameters or modehng assumptions to be used in crmcahty safety analyses and are

defined and will be maintained in the SAR for the [ ]DCSS in sufficient detail to -

* document and detail the effect of the analyzed variations on K¢ The bounding values or

: assumptlons derived from the studies are identified. Studies identify the fuel assembly or
canister arrays whxch are used, as. appropnate to define the boundmg effects

The methodology employed for perforrmng cntlcahty safety analyses has been found
“acceptable by the NRC, and is deﬁned in sufficient detail and will be maintained in the
SAR for the [ 1 DCSS : s




GUIDELINES FOR THE IMPLEMENTATION OF FUEL SPECIFICATIONS
STAN DARD TECHNICAL SI’ECIE ICATIONS (STS) g

APPENDIX [1 TO NEI 99-06

In order for the'Fuel Specxﬁcatlons Standard Techmcal Spemﬁcatxons (STS) to be
employed for a given Spent Fuel Management System (DCSS), the guidelines contained
in this appendix define the information that must be contained and maintained in the
Safety Analysis Report (SAR) in order to ensure that any changes to analytlcal methods
for criticality calculations or to the fuel types that are to be stored in the DCSS under 10
CFR 72.48 are bounded in such a way so. that the subcrltlcahty limit of 0. 95 Keﬁ‘ is not
exceeded o :

Exxstmg SARs, for DCSS that have been certified by the NRC may | not all meet the
guidelines for criticality safety determinations established in this document. ‘The
certificate holder may choose to either upgrade the SAR to be consistent with the -
guidelines in order to employ the STS, or maintain the current certificate and its custom
Technical Specnficatlons for fuel specifications. The SAR upgrade would likely be

~ subject to NRC review and approval Apphcatlons for new DCSS would employ the
guldehnes in full. ~

These guldelmes have been developed based on dlscusswns with the NRC and through ‘
review of DCSS certification documents for the latest generation of DCSS from four
vendors; NAC, TN, Holtec, and FuelSolutions. It is expected that these guidelines will
give the NRC sufficient assurance that all parameters important to the maintenance of -
criticality safety will be rigorously controlled and that changes to the DCSS, fuel
parameters or the types of fuel stored in the DCSS will be conservatlvely controlled
under the requirements of 10 CFR 72.48, and that NRC review and approval of changes
 that may adversely 1mpact criticality safety w1ll be assured.

1. Fuel’Isarameters,

~ The following fuel parameters will be identified in the SAR, as applicable, for
each fuel type analyzed to be stored. Applicability will be determined for the

- particular fuel type (for example, very few fuel types would employ partial length
fuel rods in their design). These may be explicitly identified for each fuel
-assembly design or may be representatlve of a class of fuel assemblies that are
grouped together for analyt1cal purposes to define a fuel type (e.g., Westinghouse
17x17, Siemens 17x17, B&W 17x17 that ‘was. used ina partlcular reactor or
reactor type). :

‘a. clad mateﬁal : N

b. initial enrichment (i.e., maximum pin enrichment, bundle average
~ enrichment, lattice average ennchment etc)

c. pellet or stack UO; den51ty



number of fuel rods 1nclud1ng number of partral length rods
clad O.D. e ’

clad thickness ;
pellet diameter

. fuel rod pitch
“active fuel length
number and location of water holes (water rods)

number of inert (solid) rods =~

distance from bottom of the fuel assembly to start of active fuel

. number, size, material, and locatron of guide and instrument tubes
fuel channels — material, presence and thickness

maximum uranium loadmg (total)

presence of burnable porson and control rod assemblles

B op g -"‘F%"-*f?tp o oA

* Limitations on the type of fuel assemblies (Intact, Mixed Oxide, Partial and
‘Damaged) that have been analyzed for storage will be 1dent1ﬁed as it pertains to
its effect on cask criticality analyses : :

2. Analysis and Model Design Criteria; ?Assumptions and Conservatisms
The design crrterla assumptrons and conservatlsms utilized in the development of
the analytical models for the criticality safety analyses will be explicitly defined

- and controlled in the SAR. An example of these criteria, assumptrons and

’COIISCI'V ati. sms are:

° The canisters are assumed to contam the most reactlve fresh fuel authorized to
be loaded into a speclﬁc basket desrgn

. No credrt for fuel burnup is assumed erther in depletmg the quantlty of fissile
-nuclides or in producmg ﬁssron product pmsons

o The crrtrcahty analyses assume [75%] of the manufacturer s minimum Boron-
10 content for the borated neutron absorber

e The fuel stack densrty is conservatrvely assumed to be [96%] of theoretical
© (0. 522 g/em’ ) for all crmcahty analyses

. No crfedit is taken for the 2?“U and 26U in the fuel.

‘o When flooded, the moderator is assumed to be pure, unborated water at a

' This example is'a composrte of design criteria, assumptlons and conservatisms taken from

several certification documents and is not meant to imply a minimum or required list for any cask

vendor, but rather is provided for illustrative purposes to show the detail that is typrcally'
addressed in- current DCSS cntrcahty safety analyses. :



temperature correspondmg to the hrghest reactrvrty within the expected
, operatmg range (r e, water densrty of 1.000 g/cc).

“When flooded wrth borated water (for certain DCSS desrgns) the optlmum
~ borated water densrty will be determined.

‘ Neutron absorptron in minor structural members and heat conduction elements

~ is neglected, i.e., spacer grids, basket supports, and heat conduction elements
are replaced by water (1f this i 1s demonstrated to be conservatrve for the
specrﬁc desrgn) L

Evaluation of the reactivity impact for a-variety of channel dimensions in the
BWR most-reactive-assembly analysis to demonstrate the 1mpact of the
channel material on cask crrtrcalrty ' C

In comphance thh NUREG-1536 the worst hypothetlcal comblnatlon of

" tolerances (most conservatrve values within the range of acceptable values) is

: assumed

| When flooded, the fuel rod pellet-to-clad gap reglons are assumed to be
ﬂooded ~ ,

Planar-averaged enrichments are assumed for BWR fuel. (In accordance with
NUREG-1536, analysis is presented to demonstrate that the use of planar-
average enrrchments produces conservatrve results.)

In accordance wrth NUREG—I 536 fuel-related burnable neutron absorbers,
such as the Gadolinia normally used rn BWR fuel and IFBA normally used in
PWR fuel, are neglected ‘

For evaluatron of the bras all benchmark calculatrons that resultin a keff

- greater than 1.0 are conservatrvely truncated to L. OOOO in accordance with
NUREG-1536. S .

For fuel assemblies that contain low-enrrched axial blankets the | govemmg
~ enrichment is that of the highest planar average, and the blankets are not
rncluded in determlmng the average enrrchment

~ For intact fuel assemblies, mlssrng fuel rods must be replaced wrth dummy
rods that displace a volume of water that is equal to, or larger than that
'dlsplaced by the ongmal rods

Full and _partial loadmg conﬁguratrons for the canister are analyzed.

The radial boundary can be deﬁned as erther the transport cask body outer
shell (normal condmons) or the transfer cask shell w1th the appropnate



o ‘neutron shielding for normal and accndent conditions. - The single package

model is surrounded by [ ] inches of water for reflection. The multiple -
package array model consists of an infinite number of canisters/casks in a
close packed arrangement (triangular pitch array) wrth the adjacent casks in

contact with one another

'Modehng of the canister axrally from the top”of the bottom end inner closure

plate to a point just below the top shield plug support ring. Reflected planes
are inserted at these pomts to prohlblt neutron leakage thus maxrmrzmg Kegr.

Both normal condltlons and hypothetlcal accrdent conditions are evaluated.
The normal condition models of the DCSS mclude consideration of: a)
complete flooding with water at a densrty sufficient for optimum moderation;
b) worst case asymmetric assembly placement within the guide/fuel tubes; and

c) application of worst case material and fabrication tolerances. The

hypothetical accident condition models include all the normal conditions as
well as the addition of a permanent deformation of guide/fuel tubes between
support plates, the axial detachment of the guide/fuel tubes from the basket

structure »and the loss? of the t’ransp‘ortation cask‘ neutron shi"e‘ld assembly.

Studies w1ll be performed to determme boundmg values of parameters or
modeling assumptions to be used in crrtlcallty safety analyses and will be
presented and maintained in the SAR in sufficient detail to document and detail -
the effect of the analyzed variations on Kesr. The bounding value or assumption
derived from the studies will be 1dent1ﬁed as well as the fuel assembly or canister v

'~ arrays which are used, as appropnate to define the bounding effects. Examples
~ of the parameters and modeling assumptlons that are typlcally subjected to these -

studies are:

, | Enrichment — lattlce pm (BWR) pellet (damaged fuel can analyses)
Clad OD ER ,
_Clad thickness (or clad D)

Pellet drameter

- Fuel rod pltch

Active fuel length

Fuel channel thickness : ,
Borated water draindown (if soluble boron concentratlon is requrred in
loading) . :

~Bound1ng conﬁguratron (storage, transfer transportation)

Single vs. multiple cask package array analyses to determine most reactive

~ configuration
- Limiting canister design

Preferent1al ﬂoodmg/drammg of ﬁrel assemblles in overall canister vs. ﬁJel |
assemblies stored in damaged fuel cans-

Interspersed and interior moderator dens1ty analyses to determrne optlmum

moderator densrty



: Effects of loadmg one or more hlgher ennchment fuel assemblles than is
~ allowed for the canister maximum enrichment

Treatment of special fuel types, such as mixed-oxide, partial (fuel rods
missing from the lattice), or damaged fuel assembhes including mixed

~ loading analyses for the canister
Treatment of partlal-length fuel rods and ax1ally-blanketed fuel rods

- These studles are present, as necessary, to support the following process that is

typtcally followed in demonstratmg the crlucahty safety of the cask contents:

Evaluatlon of each of the proposed contents to determme the most reactlve
(bounding) fuel, to be used in all subsequent analyses;

Evaluation of the most reactive configuration of the fuel and basket, with
variables considered such as location of fuel in the compartment, the

~ dimensions of the basket components, and the presence of moderator;

Evaluation of special contents, such as damaged or partial fuel assemblies.

The‘ methodology employed for performlng criticality safety analyses will be
defined in sufficient detail and maintained in the SAR. Thls mcludes the
following: «

Use of an accepted calculational méthd’dology, such as MCNP-4a, SCALE 43

CSAS, or other, This will include definition of any cross-section libraries and

- other features that must be controlled to ensure that the calculational

methodology will be consistently matntatned ovet time. Additionally, the
calculational platform (computer system) must be maintained as part of the
certificate holder’s software QA program. Any deviations or changes to any

~ aspect of the calculational methodology must be analyzed in accordance with
‘10 CFR 72.48 to determine if a methodology change requires NRC review
and approval, if applied to criticality safety analyses performed subsequent to

those approved for.the certified DCSS.
Description of the analyses performed to benchmark the calculational
methodology to cntlcal expertments to arrive: at the bias to be applied to Kesr

. analyses.

Definition and descrlptlon of the radial and axial criticality models used for
analyzing the normal and hypothetical accident conditions.

~ Description of how the limiting Upper Suberitical Limit (or an alternative

approach) for a range of parameter values is determined, based on
consideration of the followmg parameters as appropnate to the DCSS design
and the ﬂlel to be stored ‘

assembly pin pitch
enrichment

water-to—fuel volume ratio
H-t0-2*U ratio

a0 o






CONTROL OF CHANGES TO FUEL SPECIFICATIONS UNDER 10 CFR 72.48

If the level of detail presented in the guidelines is contained in the Safety Analysis
Report, then changes to the design of a DCSS or to the fuel contained in the DCSS can be
controlled under the requirements of 10 CFR 72.48. Some examples follow that show
how changes could fall within the authority of the DCSS vendor to implement without
prior NRC review and approval, as well as examples of changes that would require prior
NRC review and approval prior to implementation.

Examples of Changes That Would Not Require Prior NRC Review and Approval

The DCSS vendor is supplying a DCSS to utility XYZ for storage of 17x17 fuel .
utilized in a Westinghouse reactor. The utility has SNF that it wishes to store that has .
a fuel design from a different vendor that is compatible with fuel assembly designs
that are currently enveloped in the SAR criticality safety analyses, but has an
improved cladding material and improved fuel grids. The computational model used
by the DCSS vendor in performing criticality safety analyses is used to perform
bounding studies for the new fuel design. These analyses demonstrate that the new
fuel design is bounded in all aspects by an existing analyzed fuel type approved for
storage in the DCSS. The 10 CFR 72.48 analysis of this change would show that it
may be implemented without prior NRC review and approval, since no methodology
changes resulted, subcriticality of the DCSS with the new design was maintained, and
no Technical Specification change was required. ‘

A DCSS vendor has selected a different fabricator for the borated neutron absorbers
used in the fuel canister design. The manufacturing and testmg processes that the
fabricator uses to control product specifications and verify minimum boron content
are improved to where the criticality analyses can assume 90% of the minimum BY?
content as opposed to 75% as assumed in the NRC reviewed and certified DCSS.

The DCSS vendor wants to revise the borated neutron absorber specifications to
reduce the amount of material required for each absorber plate that would be installed
in the canister as a result of this improvement. The criticality analyses performed by
the vendor show that the revised specifications do not cause the conclusions of the
analyses to change. The 10 CFR 72.48 analysis of this change would show that it
may be implemented without prior NRC review and approval, since no methodology
changes resulted, subcriticality of the DCSS with the new design was maintained, and
no Technical Specification change was required. [NOTE: This example was
predlcated on NRC’s planned issue of an ISG that allows 90% instead of 75%
minimum as specified in NUREG-1536] :

During review of the SNF assembly configurations contalned in the spent fuel pool
that are planned to be loaded into a certified DCSS, it is discovered that several fuel
assemblies contain secondary neutron sources that were not identified and analyzed
as approved for storage in the DCSS. Criticality analyses are performed using the
approved methodology by the DCSS vendor that account for the presence of these
source pins, and it is determined that their presence is bounded by current criticality
analyses. The 10 CFR 72.48 analysis of this change would show that it may be
implemented without prior NRC review and approval, since no methodology charnges



T

Exam Ies of Chan 'es That Would Re nlre Pl‘lOl’ _NRC Rewew and‘A v roval

- resulted, subcntlcallty of the DCSS with. the new desrgn was mamtamed and no-
- Technical Specxﬁcatron change was requrred : A

A srte-spemﬁc licensee assumes ownershlp of a DCSS and seeks to estabhsh an in-

_ house capability for performing criticality safety analyses for SNF to be stored in its
'DCSS. The performance of the criticality calculations using a different
- computational platform than that used by the DCSS vendor but using the same
\ computatlonal methodology results in a gain in margin (i.e., the results are not

“essentially the same”) for the limiting crltrcahty case (e.g., calculated Koxr is

" reduced). This ‘would be a non-conservative change, or a departure from a method -

that would require prror NRC revrew and approval under the requ1rernents of 10 CFR
72.48.

A DCSS vendor wrshes to add ‘amore reactrve ﬁxel type to the SNF to be stored and

compensate for the increased reactrvrty by increasing the minimum B content in the

borated neutron absorbers. The increased B10 content results in a material
conﬁguratlon change that impacts the models used in the criticality- analyses the

- model change results in a non-conservative change in calculated K.gr . ‘This would be
- adeparture from a method that would requrre pnor NRC review and approval under
_ the requirements of 10 CFR 72.48.

A DCSS vendor wishes to add a more reactive fuel type to the SNF to be stored, and

~ compensate for the increased reactivity by removing the conservatism used in the
‘assumptions for the model by accounting for fuel assembly hardware (grid spacers,

~ end fittings, etc.) that was not accounted for in the apprOVed and certified analysis.
“Although the criticality safety analyses reflect no change in Kegr for the new fuel type,

Ko for other: fuel types would decrease, thus i increasing the margininanon-

~ conservative direction; this change in assumptlon would constitute a departure from a
‘method that would requlre pl'lOl' NRC revrew and approval under the requirements of
: 10 CFR 72 48. s



| Develonment of Guidance for STS Application

Based on Revnew of FuelSolutions W21 and W74, TN-32 and TN-68, HI-STORM 100
MPC-24 and MPC-68, and NAC-UMS; Documents reviewed were SARS (where
available),'_TS from CoCs, SERs from NRC:

Current Technical Specifications Fuel Specifications:

L ALN -

o

10.
11.
12.
13.

14.

Maximum Weight per Assembly (all)

Heat Load Limit per Assembly (all)

Cladding Material/Condition (all)

Initial Enrichment (all)

Burnup (FuelSolutlons, TN-68, NAC-UMS, HI-STORM 100 as part of
cooling table for Zr Clad, specific limit for HI-STORM 100 SS Clad)
Cooling Time '

a. Cobalt Content (FuelSolutions only)

~'b. Storage Cask Dose Rate (FuelSolutions only)

c. Canister Heat Load (kW/Canister, and kW/inch-Canister) (FuelSolutions
only)

d. Post-irradiation cooling time (HI-STORM 100, NAC-UMS; TN-68 and
FuelSolutions has burnup V. ennchment cooling table)

Fuel Assembly Type

Max. Uranium Loading (all)

Linear Uranium Loading (FuelSolutions only)

Number of Fuel Rods (all)

Mlmmum Clad Thickness (FuelSolutions, NAC-UMS; Not for TN-68; HI-

STORM 100 has clad OD and clad ID specs)

e. Minimum Pellet O.D. (Not for TN-68; HI- STORM 100, NAC-UMS has
max pellet diameter)

f. Rod Pitch (Max for TN-68, HI-STORM 100, NAC-UMS)

g. Minimum Bottom Tie Plate Helght (FuelSolutions only)

h. Maximum Active Fuel Length (FuelSolutlons HI-STORM 100 NAC-
UMS only)

i.  Maximum Individual Pin Enrichment (FuelSolutlons, HI-STORM 100
MPC-68)

L

j.  Minimum Rod OD (TN-68, HI-STORM 100, NAC-UMS only)

k. Minimum Enrichment (NAC-UMS only)
Preferential fuel loading (HI-STORM 100, NAC-UMS only)
Fuel Assembly Width (HI-STORM 100, NAC-UMS only)

- Total Fuel Assembly Length (HI-STORM 100, NAC-UMS only)
“Guide Tube Number and Thickness (HI-STORM 100 MPC-24 only)

Minimum guide tube thickness (NAC-MPC only)

Number of Water Rods, Water Rod Thickness (HI-STORM 100 MPC-68
only) ‘

Channel Thickness (HI- STORM 100 MPC-68 only)



150 Storagc of thxmble plugs and burnable ponson inserts (NAC-UMS)
16. Specxﬁc restrictions on stainless steel channels, unenriched fuel assembly
storage in canisters (NAC-UMS only) ‘

Techmcal Spemficatlons Design Features for Crmcallty Control:

1. F lux Trap Size (HI-STORM 100 MPC 24 only)
. - Fuel Cell Pitch (HI-STORM 100 MPC-68, FuelSolutions)
3. "B loading in the Boral neutron absorbers (HI-STORM 100 ‘FuelSolutions,
NAC-UMS)
4. Minimum distance from base of camster to fuel regxon (NAC- UMS only)*not
considered in NAC cntlcahty analy51s :

Review of Cask Vendor Cntlcalll Y

;,Ana’l ses
Key Criticality Analyses Features

1. Case studies to establish most reactive fuel type and average enrichment —
Canister (W74) or Assembly Class (W21 TN, HI-STORM, NAC-UMS) -
- considers bounding values, as appropnate, from sensmvny studies for the
followmg
clad material
initial enrichment
pellet stack UO, density
number of fuel rods, including 'TN-68, HI-STORM 100 MPC-68)
number of partial length rods :
clad O.D.
* clad thickness
" clad inner diameter
pellet diameter
fuel rod pitch
active fuel length
number of water holes
number of non-corner water holes. (W74 partlal)
number of inert rods (W74)
_ bottom nozzle/tie plate height
instrument tube and guide tube sy ecifications (TN-32,
FuelSolutions, HI-STORM 100)
Fuel channels - presence and .h ckness/limiting thickness (HI-
~ STORM 100 MPC-68, TN-63, NAC-UMS)
_ q. Maximum loading in MTU - HAC-UMS)
- 2. Varying design condmons mvolvmg loadmg, closure, on-site transfer and
‘ dry storage.
3.~ Treatment of special assembly lasses (MOX, damaged in damaged fuel
cans, partlal fuel debns) (FueiSolutlons, HI-STORM 100 MPC-68F)

9-99‘.”
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4. Analysis of mixed loadings of design basis fueI types and special

-~ assembly classes.
5. Full loading and partial loadmg analyses
6. ‘Demonstration that average enrichment is more conservative than multiple

_pin enrichments (BWRs) (FuelSolutions and TN-68). Also treatment of
variable axial enrichment and partial length fuel rods (TN-68 only).
7. No credit for pellet dishing, fuel burnup, or fuel-related burnable neutron
absorbers. (pellet dishing not mentioned for TN-32)
Conservatisms on borated neutron absorber plate material characteristics.
Shifting of fuel assembly positions radially to maximize system reactivity.
(FuelSolutions, TN-32 and TN-68, NAC-UMS)
- 10.  Loading of a single or multiple fuel assemblies with higher than design
basis enrichment (FuelSolutions W21, TN-32 and TN-68)
11.  Postulated reduction of pin pitch due to fuel grid crushing in a tipover
accident. (TN-32 and TN-68)

s

Key Criticality Model Features

L Normal (complete flooding with water [including pellet/clad gap] at a
density providing optimum moderation, worst case [bounding] asymmetric
assembly placement within basket guide tubes, application of worst case
[bounding] material and fabrication tolerances) and Postulated Accident
Conditions (normal plus bounding permanent deformation of guide tubes
from hypothetical cask drop accident, axial detachment of guide tubes
from basket structure, removal of transportatxon cask neutron shield

. assembly).
2. Sensitivity to basket design features (e.g., spacer plate axial spacing,
spacer plate thickness, spacer plate hole location tolerances).
3. Worst case (bounding) conﬁguratlon for canister mode (transfer, storage,
" transportation). :
4. Bounding canister design for different basket configurations.
5. Bounding array — single package model vs. multiple package array.
6 Worst case multiple package array for maximum acceptable enrichment
and design basis kegr value.
7. - Determination of most reactive conﬁguratlon of fuel material in damaged
fuel can and effect on loaded canister criticality.
8. Optimum, bounding array for most reactive partial fuel assembly.
(FuelSolutions W74) '
9. Bounding condition for cntlcahty normal vs. hypothetical accident
10.  Useofan accepted code package (e.g., MCNP 4a, SCALE 4.3 CSAS,
- CASMO-3). :
11.  Listof assumptxons for development of analytlcal models (derived from
FuelSolutions W21 SAR, HI-STORM 100, NAC-UMS lists for example).
12.  Detailed description of analytical models (e.g., axial and radial models for
normal and hypothetical accident conditions).



13..

14.
15,
- 16.
19.

2.
21.
2

4.

Lrﬁfsb eoo &

Use of reﬂected planes axrally to prohlbrt neutron leakage (FuelSolutlons

TN-68, NAC-UMS)
. Maximized conditions for fuel exposure in axial plane (W74 only)
- Optimum pure water moderator density. (TN-32 in clad/pellet gap). -
- Optimum water density for borated (2300 ppm) water (TN-32 only).
“Borated water draindown (TN-32 only)

Bounding fuel rod ennchment pattern. ,
Limiting USL value over range of parameter values, based on
consrderatron of: ; ‘
assembly | pm pltch
enrichment ’
~ water-to-fuel volume ratlo
© H:0-2Uratio ' ‘
“B-10 concentration: m separator plates (TN 32 and 68 only)
Percentage of fissile material that is Pu (as opposed to U)
- (FuelSolutions only, for 'MOX fuel storage)

. Accountrng for differences betWeen model and des1gn (TN-32 and 68)

Determination of most reactive lattice (TN-68) -

, Preferentral ﬂoodrng/drammg of ﬁ.rel assemblies (FuelSolutlons W74 TN-

68)

Neutron source locatlon, covergence (FuelSolutrons, TN-68)

Water density sensitivity analyses — fuel array/camster array
(FuelSolutrons, NAC UMS) ‘



5.1.2 CASK Loading, Unloading, and Preparation Program

- A program shall be established to~implernent the SAR requirements for loading

fuel and components into a CASK, unloading fuel and components from a CASK,

and preparing a CASK for storage. The requirements of the program for loading

and préparing a CASK shall be met prior to declaring a CASK in storage.

a.

h.

i

The program shall address the folloWing requirements as a minimum:

Dissolved boron concentration in the CASK cavity, if applicable, including

requirements } for independent measurements

Quahﬁcatlon of fuel assemblies for loading (e g., cladding material/condition,
burnup, coohng trme) and verification of correct loadmg,

Removable contamination acceptance criteria on components to be transferred
to storage;

Canister vacuum acceptance criteria and vacuum drying time limits;

. Helium backfill acceptance criteria;

Leak rate testing acceptance criteria;

* Cask dose rate measurements and acceptance criteria;

Cask unloading acceptance criteria;

Time limit for transfer to a storage cask from a transfer cask, as applicable.

On-Site Transportation Program

A program shall be established to implement the SAR requirements for on-site

' transportation of the CASK. The requirements of the program shall be met prior
- to declarmg a CASK in storage.

The program shall address;the following requirements as a minimum:

a.

b.

“Time limit for transfer to a storage cask from a transfer cask, as applicable;

Removable contamination acceptance criteria on components to be transferred

to storage;

Limitations on fuel supply for surrounding vehicles;

Limitations on CASK temperatures;




e 'erm‘ *"ons on tr’ansportatron roadway "

’ ﬂ‘s er maxrmurn hﬁmg herghts

f ISFSI pad vrequxrements to mterfaee wit h CASK desrgn requrrements

o g CASK spacrng requrrements for ISFSI pad storage

- ho Radratron dose survey requu'ements vt

,. CASK Storage Integrrty Program

A program shall be establlshed to rmplement the SAR requrrements for perlodrc
: momtonng of CASK storage mtegrlty s

g ','The program shall address the followmg requrrements asa mrmmum:’ :

b 4 Surverllance requlrements for air mlet and outlet opemngs ~

a Tlme llmrtatrons for vents blocked loss-of-coolmg, ISl e

c. Surverllance requrrements for CASK temperature momtorrng, £

d. [Surverllance requrrements for CASK seal momtormg]




