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1.0 GENERAL DESCRIPTION

‘NAC International Inc. (NAC) has designed a Multi-Purpose Canister-system (NAC-MPC) for
the Jong-term storage of spent nuclear fuel JJ]. The NAC-MPC system consists-of a transportable
storaige canister, vertical conicrete:cask, and-a transfer cask. [l

The transportable storage canister is designed and fabricated to meet. the requirements for
transport in the NAC Storable Transport Cask (NAC-STC) dnd to be compatible with the U.S,
Departrent of Energy (DOE) MPC Design Procurement: Specification so as not %o preclude the
possibility of permanent disposal in a deep Mined Geologiéal Disposal System.

In’long-térm storage, the transportable storage canister is installed in a vertical ¢oncre*> cask,
which provides passive radiation shielding and natural convection-cooling. The vertical concrers.
storage cask also provides protection during storage for the transportablé storage canister under
adverse envirofimental* conditions. The NAC-MPC eraploys a double-welded closure design-to
preclude loss.of contents and to preserve the general’health and safety of the public during long-
term storage-of spent fuel -

The transfer cask is used to move the transportabje storage canister froin the work stations where
the canister is lJoaded and -closed to the vértical concrete cask. It:is also used to trarisfer the
canister from.the vertical concréte cask to the NAC-STC for transport,

This Safety Analysis Report demonstrates the ability of the NAC-MPC System to satisfy the
‘Nuclear Regulatory Commission (NRC) requirements-for the storage of spent fuel, as prescribed
by 10CFR 72|}

This chapter provides a general description of the major- components of the system and a
description of the systcm operation. The te_rmmo!ogy used throughout.ﬁns report is summanzcd
in Tab!e 1-1. R s pliance Fa .
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Tubi_e 1-1  Teminology

NAC-STC Cask

" JENNEE System

Transportable Steage
«Canister (Canistér).
_ Conteits

Canister Basket

- Support Disk

- Heat Transfer
“Disk

- Fuel Tube

The Jicensed spent-fuel transport cask consisting of a- spent fue)
storable transport cask body with dual’ closure lids and energy-
absorbing impact limiters (Certificate of Gompliance No. 71-9235).

The .components of the transportable storage cariister intended to

retain the radioactive material during storage,

Tié stainless steel éylindricalshell, bottom end plate; shield lid, and
structural1id that holds the speat fuel [ SNRGARNN besket:

Up to 36 pressurized-water reaéiot-(PWR) fuel assetnblies [JJj n the
tranisportable storage canister.

The structufe placed in the transportable storage canister to support
the fuel asseniblies:(fuel basket) I

A circular stainless steel plate with square holes machined in a
symmetrical pattern that provides the primary lateral lod-beating
component of the ERnfiipgEk basket, '

A .circular aluminum- plate with square holes machined in-a
symmetrical-pattern. The heat transfer disk enhances hest transfer in
the fuel basket.

A stainless steel tube having a square cross-section and BORAL
neutron poison material on its exterior surfaces, )
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Table 1-1  Términology (Continued)

- Tie Rod: Astaxnlcssstcclroduscdtoahgnthesupporlsdxsksandhcatn‘ansfcr
disks-in-the-fuel basket structure.

- Split Spacer ‘Spugetz:installed on.the tie rod between the support disks to properly
position, end provide axia! suppori-for, the support disks and the heat
wansfer disks.

Shiefd Lij The -primary confinement boundary for-the canister, It is loc.dted
’ directly.above the canister basket.

A: penetration located .in the shield lid to permiit draining of the:
canister cavity.

- -Vcnt Port A penetration located in the shield lid to- aid in draining and
backfilling the canister cavity.

- Port Covér The stainless stee] cqvers that close the vent and drain poris, which
‘ are welded in place following draining, -drying,. and' backfilling
operations,

Structural Lid The secondary confinement boundary for the canister. The. strucmral
lid provides the lifting point for the loaded canister.,

Quick Disconnect The quxck-dxsconnect valyed nipple used in the vént and drain ports
4 facilitate operations.
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Table 11 Teiminology (Continued)

Yankee Class Spent
Fuel

Reconfigured Fuel
Assembly

Fefled Fuel

Yertical Concrete
l M Cask

T

I

- Shield Plug

Fuel that includes. United Nuclear Type A-and Type B, Combustion
Engineering Typé A.and Type B, Exkon-ANF Type A and Type B,
and Westinghouse Type A and Type B spent fuel assemmblies.

A component having tie same extemal dimension as.a staridard*fuel
assembly that éhsures geometry control and confinement of Yankéee
Class spent fuel having cladding défects. The Reconfigured Fuel
Assembly can contdin a maximuin of 64<full lerigth fuel rods:

Individual Yankee Class spent fuel .rods having cladding defects
identified by .inspection or testing; or rod sections having gross
cladding defects.

A JEEN concrete JERERN clos<d st the top end.by a shield
plug and lid that' [N the EERRNNENRIN canister [ during
storage. The RN cesk is formed-around a steel inner
liner and base,

A thick carbon steel plug-installed in the top end of the storage cask
to reduce skyshine radiation. The shicld plug contains a one-ir~h
thick neutron shield,

A thick carbon stee} :bolted closure for the storage cask. The lid
precludes access to the canister and provides additional radiation
shiclding.
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Transfer Cask

- Transfer Caslé
Lifting Trunnions

Adapter Plate

Margin of Safety

A thick carbon steel shell that forms the annulus of the ¢oncrete
storage cask. The liner serves as the inner form during concrete
pouring and provides radiation shielding of the canister contents.

A carbon-steel weldment that contains the inlef air vents, the storagé
cask jacking points, and the pedestal that supports the canister inside
the stotage cask. -

A shielded'lifting:device fof the esipty andJoaded canister. It is used
for the vertica! transfer of the-cariister bétwéen work stations:and the
storage cask or the transport cask. The transfer cask incorporates
‘bottom doors that pernit the ‘vertical loading of the storage :and
transport casks. '

“Two carbon steel trunnions used to lift and move.the transfer cask.

A carbon steel plate that attaches to.thedop of the transport or storage
cask to facilitate the installation and alignineit of the transfer cask,
It also provides the operating mechanism for the transfér cask bottom
doors,

An analytically determined value defined as.the “factor of safety”
minus 1. Factor of safety is ajso analytically determined and is
defined ss. the allowable stress of a material divided by its actual
(calculated) stress. - ’
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Table 182 NUREG-1536 Compliance: Matnx

Chapter: 1 General, Ducdpdon

"~ Area

anuw

Accepiance Criteria

‘Description of Compliance

‘1. ‘General Description and
Operatioaal Features

t

The.applicationmust present a enenl
. description and iscussion 6f the DCSS

| ‘with special attention to designand

operating characteristics, unusnal or
novel design features, and princ!
safety considerations. {10 CFR Part

| 7224(6))

The applicant should provide a broad

-overview and a general, non-

proprictary
description (including illustrations) of the
DCSS, clearly-identifying the functions of

' ullcanpmenuundpmvndingalmof
..thosecomponemscbmﬁedbythe

applicant as being “iniportaat to safety.”

A general description of the system 1S

provided in Section 1.2,

"Structures, nems.a;;doompoomu
'(SSC3) important (o safety must be

' dmnbedmmmcicnx detail 1o enable

revicyers fo cvaluate their effectivenéss.

3. DCSS Coatents

‘Theapplicant should provide non-
drawings.of the stofage

proprietary
-system, of sufficient détall, thatan

interested paity can ascertain its major
design features and general operations.

Drawings of the system are provided in
Section 1,5. Safety classifications are
providéd in Table 2.3-1

oo o
‘The applicant must provide specifications

for.the oonwnls to be stored in
the DCSS (normally speat fuel): These
,speqﬁunonsmy include, but not be
limited to, type of spent fuel (i.c., boiling-
water reactor (BWR), presst arized-waler
> reactor (P\VR). or both), maximum
allowable enrichment of the fuel-before
any irradiation, bumup (i.e., megawait-
days/metric.ton Unmum), minimum

| accejpable cooling time of the spent-fuel

before stordge in the DCSS’(agéd at'least
1 year), maximum-heat designed to be
dissipated, maximum spent fuel ldading
imit, condition.of the spent fuel (i.c.,
intact assembly or consolidated fuel
rods), weight-aiid‘nature of non-spent fuel
coateats, and inert atm

requirements. [10 CER Pagt 72.2(aXl)

1!

epplicant should characterize the fuel -
and otberradioactive wastes expected to

‘be stoted in the DCSS. If the potential

exists that the DCSS will be used to store

' degraded fuel, the SAR should include a
Y| discussion of how the sub-cnuahty and

retricvability uquiremems will be
maintained,

A description of the éontents to be stosed
is presented in.Section 1.2.3.

and 10 CFR Past 72.236(a)]




NAC-MPC SAR
Docket No. 72-1025

January 1999
Revision0C _

' Table 1.2 NUREG-1536 Compliance Matrix (Contimied)

Ares

Chapter.1 ~

Requirement

4. Qualifications of the
Applizant

. | Quatifications should include training and

“The application must inclode the
technical quelifications of the applicant to
engage in the proposed activities.

experience, [10 CER Part 72.24(), 10
CFR Pant 12.28(n)}

S. Quality Assurance

-|. CFR-Part 72.24(n)

"THie salety analysis report (SAR) must
include 8 description of the applicant's
quality assurance (QA) program, with
reference to implementing procedures
‘This description must satisfy the
requirements of 10 CFR Part 72, Subpart
G, and must be applied'to DCSS.SSC that
are important to'safety throughout all .
design, fabrication, construction, testing,
operaticns, modifications and
-decmk!;mktsi;oning activities. These be
implemeating procedures need not b
explicitly included in the application. [10

6. Cousideration of 10 CFR
Part 71 Requirensents.

Regarding Transportation

I{the:DCS ccns :
previously been reviewed and certified
forussasatrm cask, the
application must include a copy of the
Certificate of Compliance issued for the
‘DCSS under 10 CFR Part 71, including

- drawings and other documents referenced A

General

i - A%.%m Criteria ’
reviewer ensure that the

applicant hias clearly identified the roles
and responsibilities thatthé DCSS
degigner, vendor, ind other agents:such
a5 potential Heensees, fabricstors, aid

| contractors wiil have in'the review

.process, Verify that the applicant his
provided clear evidence demonstrating
that they &re ;;}ta;iﬁed t.od;?glge in‘df;e
proposed activities. In on, veri
that the spplicant lias delineated the
-responsibilities for all-those who will be
involved in i:2 construction and

" operation of the DCSS if known. The

“reviewer should ensure that the.apgilicant

“has specifically defined activities which

~_Descripton o Campilance . ['.
Applicant quylifications are discussed in
Section.13. . , ' B

-thex will not ;ﬂom. - !

enfy that the applicant has de: e
proposed QA program, citing the:
applicable implementing procedures: This
description should:satisfy all
‘requirements of¢j0 CFR Part 72, Subpart
G, that apply to the design; fabrication, .
constniction, testifig, operation,
modification, and decommissioning of
.the DCSS S$SCs that are important to

safety.

| TTthe DCSS under review hr."pt'c\'riwgly ,

>4

bunwﬂmieilformguih:zatum .
.cask, the submittal shouldiinclude the ...
Part 71 Certificate of Compliance and
astociated documents,

“The transport SAR and Certificats of
» Complisnce are discussed in Section
" L2

in the certificate, no‘cm‘n.zao(b)] .




NAE-WC’SAR
Dockcmo 72-1025

.S

Table 1-2 NUREG-I: 536 Comphance Matrix (Conm;w.d)
— . _____ Chapter2—Principal Deaign Citeria _

= 'm—r_ ey S TS spicaos shoutd dhcuss e gracal | TEesaiey Ao iibe o s ——
res, Systems, a applicant must ideallfy-all SSC that | . ety © sysiem
Gomponeats Important |, are importantito safety, and describe the conﬁgumion of the DCSS, and ;houta | components are described in Table 2.3-1.
(G Safety . vnlwomﬁlps of non-important to safety | provide an overvicw of specific
SSConomlDCSSpufomance. . mponenumdlhcrmmdedﬁmuions.
o GFR 72.24(cX3) and 72:44(d)] Ta addition, the applicant should ideatify
‘thoss components deemed tobe *
'Ihclpphcantmustspccifythedalgn impoctant to safety, and should address The désign bases.and criteria for the
B N bmmdcmaulllsscmnm 1 the safety functions of those components systcmmspecxﬁcdin'rablez-l.
important to safety, {10 CFR12.24(c‘t(l). in térms ofhow they meét the general Detailed désign ciiteria are presented in
T2.24(cX2), 72.120{x), and 72.236(b)} duign criteria and regulatory Section 2.2
requirements discussed above.

| Additiodal information conceming
specific functional requirenients for

individual DCSS components are '
addressed in the subsequent chapiers of
this SRP.
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Téble1-2  NUREG-1536 Complisnce Matrix(Continued)

Chapterls :

Ar'u

n or
Strisctures, Systems, and
Components Important to
Safety

2. Spent Fuel Specifications

-requirements. ‘[10 CFR 72.2(aX1) and

. Requirement _
‘The spplicant must pravi mange of’
specifications for the spent fuel 1o be stored in
the DTSS, These specifications should
include, but are not to be limited to: the type
of spent fuel (i.c., boiling-watér resctor
(BWR), pressurized.watér reictor (PWR), on
sboth); content, weight, dimensionsand .
~configurations of the fuel; maximum
-allowable enrichment of the fisel before any
iradiation; maximum fuel bimup (i.e.,
megawatt-days/mtu); minimum acceptable
cooling time of the spent fuel before stormge
. in the DCSS (aged at least T 'yesr); maximum
heat load 1o be dissipated; maximum spent
fuel elements to be foaded; spent fucl
condition (i.e., intact assembly or consolidated
fucl rods); and any inerting

72236(a)}

| asseitibty or consotidesed fuel rods),

Criteria .|

o of lems
below are gefierally found in specific sections
of the SAR; however, a brief déscription of
mwm';ﬁmn’d:g: !
A process,
_mould.al‘sobecpgredh&uimzofﬂn :

SAR. This descrigtion gives ré:

perspective on how specifi DCSS componerits
interact to meet the regulatory requirements of
10.CFR Part 72, This discussion shobld be non-

| proprietary since: i may'be used 1o familiarize
interesied’

with the design féatures and

“Bounding conditions of operstion nf a given
J'DCSS.

The applicant should define the rafige and types

of spent fuel or other idicective materials that

‘the DCSS is designed 19 store. ‘In addition,

mwsrmgmmmmhnnm

to be limited to, theipe of spent fiiel (L¢.,.
ing-wates reactor (BWR), pi

materjals, dimensions & configurations of thé

fuel, maximum allowabk enrichment of the fisel A

before . megawalt- |

MKWMMMO%IMWM :

o Ll i
your, n hewt

to be dissipated, maximum fumber of spent fusel

cleriients, condition of the shent fuel (Le., intact

\amount of ful-l permined for inthe

DCSS, Foe DCSSs that will be used 10 storé

o, . ’
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Table 1-2 * NUREG-1536 Compliaﬁce Matnx (Connnued)

§ Claphﬂ—l’rhdpﬂwll Cl'iieril . ’ ,
sirement . . . ace Criuria Descriplion nl Co-m
4 Tgn importantto cﬁ' ding € environmenial conds o033
) s, akd. 'nl'etymustnncctmnppmprme .. | conditions under whi t.beDCS.S.is . lp enommconsidacd.u ign bases
[ CWP“""P“ artant Lo | congideration of environmental expected to opcrate. Such conditions '+ | are described in Section 22,

. Safety J-conditions assocx:lted :ﬂ‘ﬂ‘momal mcxm notm&lmiand ofFnofimal
T ditions operations, as well as design v tions, as well as
b External c“"“ [“considerations for both normal and accidesit conditions. [n addition, the
. accident conditions and the éffects of applicant should coasider the effects of
| natual phénomena events. cnatural events, such as tornadoes, ,
) [10.CFR 72.122b)): -earthquakes, floods; and lightning strikes.
[ | b haperect e SR (o
i indis ofthe SRP (e.g.,
the effects of an earthquake on the DCSS
structural qomponmts are addressed in

.. - % “Structural Analysis™.

The DCSS.m Ea;mtomely ¢ an expected ‘e Ccodes and standards Of desizn

store the spenl fueldor a minimum of 20 | liftimafor Ihe cisk design, The stalfhas | construction of the system -respeciﬁed in
- years ind to pcfmit maintenance as accepled 2 minimum of20 yearsas Section 3.1.2.

required. {10 CFR 72.236(3)] . | consistent with the licensing period, The
. “} applicant should also briefly describe the

1 SSC impoitant to safety,mnst be. - proposed quality assurance (QA)

designed, fabricated, erected, and tested . ¢ program, and applicable industry.codes

to quality. standards commensusate with+ | 3iiid standacds, that will be applied to the
.the.importance to safety of the function to design,’ fabrication, construction, and
.-‘ibe petfformed. [10°CFR 72:122(a)] opetation of the DCSS.

' The appficant mutfidentify albéodesand | In.establishing fionmal and off-pormal
standards applicabléto the' SSC. [IGCFR conditions applicable to the désign
72,24(c)(4)], criteria for DCSS designs, applicants
o shéuld: m:ccmudtl tf;:m actual facility
openitiiig con Design
coniiderations should therefore reflect
normal operational ranges, including any
uuonal variations or effects,
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Tab'c 1'21

NUREG-1536 Comphancc Matrix (Contmued)

Chapter Z -

4

Pﬁnelpll mlgn t‘rlierim

) .
0 gnLritens (or Satety
Pmttdion System

b. Stumul

| adequate margin of safety. {

", Requirement
33?5?5:( -Rre ﬁpomm to saie'y must be

k .designed'to accommodate the combined

Toads of nohmal operatioiis, accidents, and |
‘natural phcnomena évents with an

10 CFR:
72.24(cX3), 72.122(b), and 72.122(c))

the design-basis edrthquake must be
ssqivalent to-or exceed the safe shutdown .
earthquake'of a nuclear plant at sités
" evaluated dnder10 CFR Part 100. o
CFR 72:102(0)

The DCSS:must nisinain conrnemem of
radiosctive mnterlal‘wuhm the Iimits of
10 CFR Part 72 and Part 20, under
normat, off-norimal, and credible accident
conditions. {10 CFR 72.236()]

The DCSS must be designed and
fabricsted so tlizt'the spent fuel is
majntained in mfi:bcmiml condition 7.
under all credible normal, oif-normhal,
 pnf accident eonditions. ,'
'[IOCFR 72.124(a) and 72.236{c)] .

The: epent fuel cladding must be profécted |

- during storage against degridation that
feads to. grnssiupmns octhe. fuel must

‘be atherwise confined such that

5dégndniod'of the fue] durinfstorage

" will not pasé operational sarﬂyproblems
with {0 jts removal from storage.

1:{10.CFR 72.122(h)1)]

Storage systeins must be duig‘wed to
- allow repdy vetrieval of spent fuel Waste
fot further prucessing or disposal [iv

'1

'1

ip
:

il
‘

— Déc;iin norcé'u:_pﬂi'n;'

struictural components afe designed to
aécommiodate combincd normal,.off~
1normal, and- aécxdem}!oads whlle
protecting the’ DCSS contents from
significant structural'degradation,

pruervnng-rem:vability This discussion
4$ penerally a sunimary.of the analytical
«t¢¢hniquesand- ca.cblamnnl results from

‘{4thé-detailed'analysis dlscussgd in SAR

i Section 3 and:should be présented.in a
non-propnetury forum, ,

A tance Criterfn _U,‘ ]
The SAR sﬁouiﬁ défine Eowiﬁ DESS -

: Tables2:2:2.i0d 2.2-3.

ecﬁticalny -and Joss 6f confinement, while . .
*The désign-basis éarthquake.is specified

'|. in-Section 2.2:3+in  accordance With 10

‘ CFR 72,102 Criterin;

i Becausethe sy.«'em maintains adequate'
{margins of safetyduring normal (Sccnon I

. accident: conaition'(Section '11.2) events;
_confinement of the radloactwe material is }
[ astured,

- | “Becduse the system:maintaing: a'deqme
4 structyral margins of safety duﬁng

| normal; off-normal and accident

: condition évents, cm:caﬁty ‘control is

. assured baséd on the anslyses-présénted

| in*Chapter 6.

: .%e.mlximum ullowablecladding - . |
"[\lemperatures,are:specified-in Tables 231 .. |

- fuel.clsddingisted:in Table 4.14'show  ;

"cladding is protected'agains} degradation .
)| duringistdtage.

s LA déscribed in Section !.2 thésystem.is
N détggned to be readily tnmponed ns.
ré]eéessary,for further processing or '.. )

A discussion Af the structural'design ~
criteria are presented in Sect.on-2.2.
Comb?ned Joadings are addressed -

specifically in'Section 2.2.5; dnd in

[y

3:4.4.1), off-normal'(Saction 11.1) ahd

and'4,1-3. “Theitémperature results for the'>

thatthe lllowablerclsddmg tem
are not exceeded.’ 'metefqre, the fuel

CFR 72.122(1)} X
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Table i2

NUREG-1536. Compliaxinam:c (Conunued)

cnmrmawwém

i ] eirement
sysic mus§ be dalmed with a
heat removal Capability

and  reliability
impodance,
[Fr2.1280a)4):

. Acceptance Criteria

‘Descnption of Compliasce:

baving teslgb.hty
- cousistent  with

to safety. [0 GFR.

The DCSS'muist be designed to.provide
adequate | heat remioval capacity without

t-active coolktis:systems. {10 CER

Jm2semy T

Tbe applicant should provide & general
discussion of the proposed heat removal
mechanisms, including the reliability and
verifiability of suih mechanisms and any
associated limitations. All heat femoval -

.mednnhms should be passive and

t of intervening actioas uiider
nomial and off-fiormal coaditions.

capabi luyl 'istyho is

ility of the e

described in msmzs %
reliability of the beat removal system is
demonstraied in 4, ind
Lichits ase establi

monitoring and mmhcmchmc
continued safe

Asshown in Tablc 4.1-4, the stocage
(Km adequate heat semoval
ughpm passwc coolmg design

{1 described 1n Section 2.3.3.2 t¢ ensure
operation.

features.described in Section 12122,

Day
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d. Shielding/Confinement/
Radiation !’ro(edion

T2I28(a)(2), T2.128(8)(3), and 72.236(d)]

Daring normal operations and other anticipated
oocurrences, the annual dose equivaient to
real individual who is locxied the i
contiolled area miist not exceed 25 meenylo the
whole body, 75-mrem to the thyroid, and 25

lo(!}p!mneddudwgmmnugmﬂ

)myother

«?mﬁms a),

Anymdi vidual located at.or bevond the nearest
boundary 6f the controlierd srea shall not receive 2
dosegcuadms remio the whole orany
d:gmee 'cheqsaﬂﬁldhmdﬁn
andsu:age 0

m
mc(d). 72240, 72.106(b), md36(d 1

Storage confi
q-bu or conhuots
mu&’umwmumum
ubmmuuiwacﬁcamdstomnkmw

n!mxo-u;fm(-xm Hocm
The DCSS design must include
instrurnentation and/or control (12 symto

monitor the SSC that are 0
fh %ﬂfaym
Inldditim.tbc mu

meem 30 any-other orpan 28 a result of exposure :

are sufficierst 1o meet the of 10CFR
71!04'!!472.!06. lO&ﬁ.‘lZ.l!(i(l). .

radintion ‘and relexses o

unormal or accident conditions,

mm% (IOCFR

.and members o lhe public qﬂns;

f rad

jodctive |
miterial, and minimize the dose afler any ofY-

Table1-2  NUREG-1536 Compliance Matrix {Coritinued) - . ,
' : Chapler - Prwcipal DSiEs Crifera P
Area jrenent Acceptance Criteria ’ Desc ol C ‘
P o7 Salely SRTEATh TTE CoRTnemeT A Tealeres e St
Pmcegtio. Systems ndmsh:ddmgtnd eon!'mrm( feﬁ.mt!u ofthe cask that wotkus

in Section 2.3.2.1. whiile the radistion
s.‘uek!m,s-3 festures are dtswibed in

Section 10.4 the minimum
St ety
Toadéd storage systems 1o meet the controlled
area dose Jimits.

As staied in Section 10.2.2, there is

- postulated accident condition that would result
in & rejease of radioactive materials,
Therefore, the accident dose limit Is met.

1 The tedundant sealing festures of the
gﬁnemem sysiem are presented in

Asdcscr-:'l:;deecﬁonn Ipﬂ\esymls
ve
mnomal.on‘-mmal.wﬁd eventswh’le

maintsining safe ‘conditions for the
fuel, As Speciﬁet_l%lx 124, Section
%gmm monitoeing is utilized to

that the systems operating conditions
sre maintained, *

Appa\dlxl Sedion! 1.7 and Section 12.4
2 irements for the

within its duim'p-nmetas utall timu.
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Tabie 1-2

NUREG-1536 Compliance Matrix (Coatinued)

Reguirament
Spent Teel Bwnalec and "
Pt be et WIW”

o o, Y bl oo {14
T2.124{s) amd 72:23(c)]

Where 30iid aceon-abirbing.
are wzed, the desiga shadl allow for

positive myeans: ¥ thew
efficacy. {10 t:trlv::-.?:uml_~

Chagiar 1~ Principel Design Criteria

Accrpiance Crivoris:

| "The ZAK shoukd addSeii Ut techonomms |
sadaritiowd

o saivai speat oel i &
scchdwd condatiain

Descrigtion of Campliency
AT CERNA : G
, 3 3tens A asanind s Section 2 £
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Table 12 NURER-3520 Compliance Matrix {Continved)

. Chapier2 - Pristipsl Design Criteria
~ Reret Requlicement Acceptanct Criteria Description of Complisnce

[ Thaagm Drner i for S TMOCSSMRKM‘ Wewihwel | {icapphceat Should peovide pot il
Frwtoctxn Syrisms o ct&‘sw!nem M valoading ,m',?;sm,“mﬁ;",:,.d’:‘, hmgﬂm

fn L"fR";* 236{hy) prwuhns forwet and dry Joading and
L DOperariag? dere content ‘c@n«mll. uﬂ"m!.acnd inloads :

pmeedv.m
e it he mdhg‘bo&!mdmg wlonduk.md nclude methods
ey v o sttty | otber tmportant procesires shoukd be TetiEeing the spent fuet aier smarage foe
f lusrmmg,omnm {I0CFR mmmmwﬂpp\mmdi oﬂmmur&-mmuw
m
anajid ro('mniagdmihdshc-speclﬁc
proceriures.

fuel pool.

The DCSS muiy be detipned 1o minimire
theguney pTndiostice weste

gtrereed HIDCFR 72 2410 and na°"m’ "’“&%&”m""“m”:&m
™ Ien S amount otptuuctm clothing and tools

used during joadie; that could
bemilydqmedor M‘?n

meapp!m‘mmdem‘bew The radiation protection’design features
oy proposed 1o waiatin of the t ptmned i;,&dion
canrml ol wemm {I0CFR 235, ing pugedum
TE2HINTY) system include proyisions forzontrolling
potential eMuents from the system,

!’om:cumm:ub!e e DCSS m!m ‘The canister is designed to facilitate
scilitite Geconterminat decontiminat deseri Section
no » '-mm 2353, o Thed)n

Theappinart mus estad uhxr-uaul
m’iﬁmmmdm

ratjcan! Fae! membl{ zsxe:iﬂnlom e,
IDCFR Piet 20 and hat

Steﬁoa" 1.1'10 ensure
and direct
udeuemmudALAM
wuuumxinam:sk
able LALARA).
24 e) ot ¢ 2.304bY)
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Table 1-2

NUREG-1536 Compln.nce Matrix (Coantinued)

Chaptard

« Principal Design Critacia

Area

Requirement

Acceplasice Critaria

Drscription of Compliance

The DCSS design must permit testng and
maintenance as requiced. £10 CFR
7223651

SSC that ace important 10 safety must be

désigned, fabricated, erecied, nmd. and
‘maintained 1o
Satety of "’;‘&""‘“‘“M“’
)
[m CFR 72.24/c), 12.122(x), 72.122(1),

The applicant should iaeniily the gencral
commitinents and industry codes and
$andards used to detive acceplance;,

and periodic susveilfance

cinakienance,
bests used 10 vesiiy the capability of

used 1o & pes3 the eed forsuch tuawnb
regaed Lo specific componeats.

“The aciepy 1E3Ls any ™ of
o i
incloding thc atsociated

frdtitry standacl ox NKC

lnd 72,128(aX1)}

must be com with wet
wq:y unloading lacilitics. [IO CFR
T2.236(h)y

The DCSS mux be designed i
decommissioning. Provisions must be
made o facilitate decontamination of
structures and equipment und to minimize
the qu.anuxy otngmun‘:;ms.
contaminated ipenehl,
leo:s;glmnued :Nduhk stthe timethe

is permancaitly decommissionesd.
110 CFR 7224(0), 12,130, and 72.236¢}))

lppbcanl ust provide information
mu&f;mpmpz‘;dmnmﬂ
pmcc&ns dtcoahmmm site
and facilities and fordi: of resicial ;

radioective materials afler all spend fuel

n.fayo!' the public. 10 mm'l(q)
and 7230()]

Casks should be designed forcase of
decontamination and eventual
decommissioning. The applicant should
describe the fmof  the dasign What
suppatt these two activities,
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Table 1-2 NUREG-1536 Complisnce Matrix (Continued)
- - .. e u I a-a. l ||£'. I. ll .
. Area vlatory Requivement . Deecription of Comedence
L Vadates, Salidig, | 1u coalinement, and subcriticality mustinec(the | The margins ol salety 10r DOtmA) COMIRIRS 3¢ [Hed
) Conltsemant, aad regulalory requirements defined in. 10 CFR 72.24{d): 10 CFX Seclions J 4415 and 3442 Offacrmal iad accidont
Subériticality T2.124(a); and 10 CFR 72.236(c), (d), 3ad (1). “W'gmmwm?ds;fax Mwm&“&;m i 11.1
I0CFRT224(d)  Conats of Application: Margins.of Safety/ | maictaimned foc all eveats, emparicg U migation of
- Mitigation of Accident Consequitnces accident consequences, aod the shiclding, confimenent, ad
criticality analyses prescnted iny this SAR.
10CFRT2.124(s)  Criseria for Nucicsr Criticali Safety: Design | The nucleat criticality saliny desiga of kesivtan is
. e foc Criticalicy Safety B discussed mﬁ-‘t‘r and 6.5
10 CFR 72.236(¢ ific Requiresnents for Spent Fuel Storage | Subcriticalily.of thesysteny is Semonssaased i Section
) ﬁ'&‘;&:?‘.x. Malntain Subcritical ol e i =
Conliguration
I0CFR72.23&(d)  Specific Requitements for Spent Fuel Storage | Radiation protection of the aysiess 1 emonstrated 13
Cask Approval: Radiation Pretection Sestions &4 3, 10320d 104
10CFRT2236()  Specilic Requirements for Spent Fuel Storage | Conlinemeat of e speat. fisel 15 discinnaess w Sections 12
Cask Approval: Mainlain Conlinement and7.3.

3. Ramoval ol Speat Fuel ™ | As stabed 1 10 CFRILTZI wod (WX 12 siofage system design | The sysiem is not sderely alfecied by normal, ol movinal.
must allow ready. retieval of spent fuc) wikhowt pasing operational | of accident conditicns cvents ad domonsiraied . Sacions.
safety problems. 34415, 3442, 1L land 132 Opasxig procehuss &

remaving spentfuel froas the syaiom ace prescoied in

' Sections £2 andd 8.3,

B bee:nl MMMMM(S%E) o gﬂ M&:;nunm; hwws
must o of [ seistrlic event that is i
of nuciear plent sites praviously evaluated uader 10 CFI Part 100
-0ty i the case of sites licensed before the implementation of 10 CFR-
. Mlm.g).bpdndu'rwicquof&em ic Evaluation
T Miakmes Lioime n 10 CR T34 Gk Seciite 1T and Tabie 2-1 speniiy w0 ear detign Lictor
y o mmd wvalustion of the structersl design and parformence must thes;:;:n. e

- demonsrae that the cask sysiens will allow storage bl speat fuel for

4 minimam 020 yeers with an adeguate margin of salety.
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Table 12 NIIREG-1538 Com'phmee Matrix (Coumnned)

Area
Strécteres

0 CFR 7224{c)

10CFR 72.182(h)

10 CFR 72.182(c)

Crntents of Aplication: Design Criteria,
m ) L3 >
Co&?:?s'cwm

Designfbx Physical Protection: Design Bases

1'Design Criteria

Dgsign for Physical Protection: Secarity
System Description

A genviral otbeVetﬁalCmOut(VCC)
kpmvidedinSedm 1.2.1.2, The design ciieria for the
'VCCupmunethnb‘ez-l The design bases
coasidered in thestmctu‘l evalustion of the VOC are
presenied in Section 2.2.5.1,

This requirement is applicable 10 the ISFSI, not the storage
system,

This requirement is appticable to the ISFSI, not the storsge
system,
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Table12  NUREG-1536 Compliance Matrix (Continued)

Mé-w Evaluation

A s
L G

Criteria

A Y

calimement Cask
a  Stee) Confinement Cask

otagn, fabncation, and testng of the conlinement
» y T :
system and its redundant sealing system should comply with an
acceptable code or standard, such a3 Sextion 111 of the Boller and:
Pthmchode(Bang)ptﬁmul;mdbymem

Society of Mechanical Engineers (ASME). (The NRC bas accepted

use of either Subsection NB or Subsection NC of this code,) Other
design codes or standards may be acceptable depending tn their

.| spplication.

i. The NRC staff evaluates the proposed limitations on allawabic
stresses and-strains in the confinement cask, reinforced concrete
components, sysiem components nportant Lo safety, and othér
components subject 1o review, by Swiiparison with those
specified in applicable codes and standards. Where cestaia
proposed load combinations will exceed the accepied lirsiss foc
localized points oa the structure, the applicant should provide
adequate justification to show that the deviation'will notaffect
the functional integrity of the structure.

il. The NRC has aczepied the use of applicable subsections of the
ASME B&PV Code, Division-1, for componeats used within the
coalingment cask but not integrated with it. This includes the
“basket™ structire'used in casks (0 restrain and pa3ition muliple
fuci elements.

. of Compilince
As spesifed cagiier and buaket |
struchire are Jesigned in accosdince with the ASME Code,
Sectiow 111, Diviska 1, 1995 Editions
The canigjeriz designed using Subsection B frout the
Subsection NG Giterix
Alist of joas ffom the ASSME code is -3
Appendix 1240 Table 1AL, ek
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Table -2 NUREG-3536 Compliance Matrix (Conunuod)

~ Chaper 3 — Structural Evaluation

Ares

Acceptance Criteria

B, Concrele Loatainments

‘Cancrete Structures
Sebject te Appreval

W%r%mm we ol ; —

. A

forprmesedmdmfwcedmﬂmhmmml
component of a radioactive material containment vessel that must |
withstand intern»* nressure in operation or testing,

fi. IfACI 359 pertains to a glven ISFSI structure, it applies to all
aspects of the design, material selection, fabrication, and
coqstruction of that structure. The NRC has not accepted the
pmpasedmbumxm of elements from ACI 318 or AC] 349 for
any portion of ACT 359 with regard to the structure of an ISFSL
ISFSt stroctured o which ACL 359 epplies shall alry fieet the
miaimum functional reqyirements of ANSIVANS-57.9 for subject

CT 339 (also detignated as Section 111, Division 2, of the ASME |
BRPV Codé, Subsection CC) consticutes an acceptable standard

Description of Complilance
"The NAC-MPC system does not utilize concrete
coditainment vessels. Thus, ACI-359 is not aprljcable.

arexs mmfm!!xaddmxd in ACI 359..

accepts the use 0 oc th+ dexign, matenal
selection and specification, and construction et‘all uinl'meed
muemmmthummad&tnedwnhmdwwopeof
ACT 359, Hmver. in such jastances, the design, material selection
and specifjextion, and construction must also meet any additional or
more stringent requirgments given in ANSI/ANS-57.9, as
Incorporated by reference in NRC Regulstory Guide (RG) 3.60.

Section Vol this.chapter provides additional guidance regarding
fic review

As stated In Section 3.
accordance with ACI-349 and ANSVANS-S7.9

A sor ACL 349 for
seinforoed concrese structures thst are subject to approval but are not

freportant 1o salety. Section V of this chapter provides

add.ouulguidmtengwdhgspecaﬁc review procedures,

mm&mwhummﬂem&&t
than that addressed in #2 above.
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Table 1-2 NUREG-1538 Compliance Matrix (Contmued)

Chapter 3 — Structural Evaluation

Area
Ol poRESR
l-iﬁmt te Safety

Acceptance Critecia
The NRC accepts the use of. C
codesandnndltéscn:lf@ctm)uthebuneurm forISFSI
structures that are not desigied in accordance
with the Sectioa 111 ottheASME B&PV Codé: However, both the
liRing equipment design and the devices foe liting sysiem
componcots that are impoctant fo safety must comply with American
Nationa] Standards Institute (ANSI) Standard N14.6.

‘The NRC icoepts the load combinations shown in Table 3-1 for
structures not designed under either Section 11t ol the ASME B&PV
Code or ACI 359. These load combinatiosns are beised upoa
ANSI/ANS-52.9, with supplemental definition of terms and
combinations.

referencés that may apply to steel structures and
components:

3. Ametican Institute of Steel Construction (AISC), “Specification
for Suuctunl Steel Buildings— Allowable Stress Design and
Plastic Design”

b AISC, “Load and Resistance Factor Design Specificalion for
Stuctural Steel Bulldings™

¢. ‘American Welding Socicty, “Structural Welding Code Steel,™
AWSDL.1

d. Americaa Socu:/ of Civil Engme«s. “Minimum Design Loads
¢ forBuikdings and Other Strucuures,” ASCE 7 [however, nole that
load combinations establishéd on the basis of ANSUANS-57.9
oCss SRP Table 3-1) are t0 be used.])

€. ACI 345435, Appendix B, for embedments or 10.14:for
mpcmionmuapphubk.wbencmm

composite
of structural steel smbedded in reinforced concrete.

The m;azvm of the NAC-MPC sywem
in acéordance with NUREG-0612 and ANSI N14.6, an

The principal cndes and' standards include the following:

Deacription of C
mesvaluaied 1

specified in Section 3:1.2.
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Tadle 1.2  NUREG-1536 COmphmcc Matrix (Contmued)

P
J

Chlptnra suuenmlEvm

"Deectipton of Compiience

d. AISC“Code of Standard Practice for Steel Buildings aisd

Aree "~ Receptance Crteria .
L "-N"RN&"— I Forstructural desigr and construction of other components subject COMPpOnEnts 0
Subject to NWC Approval | 1o NRCapproval, the principal codes and standafds includi the mcmdmwmwmmm
following: the previous sections.

a. ASCE?7

b. Uniform Building Coda (UBC) 3

©. AISC, “Specification for-Structural Steel Buildings—Aligwable
Strezs Design ind Plastic Design”

Bridges®
¢. ASME B2PV Code, Section VIIU' -

.6
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Table 1-2

NUREG<1536 Complunee Matrix (Coatinued)

'cmnu ThmndEnluﬁon

.. Area

10C] requires an thermal .
desirn aad performance (o dam",ucﬂuuheuakwlll permit safe
st ¢ulthe spent fusl for asr aimum of 20 yeass.

Section 1.1 and Table 2-1 specify o S0-year desiga life for

the sysiem. Tables 4.1-3 and 4.1-4 demonstratshat the

mllm tsmperatures are meintained within theirallowable
its.

msp«nnnlcuddmgmustbepmmdmmdemm
may lead 1o gross ruptires.

Tables 4.1-3 and 4. 14 demonstraie that the fuel cRdding
temperatures are maintained within allowable limits.

1 10 CER 7224(d)

1 10 CFR 72.122(})
10 CER 72.128{8)(4) Cmeth riteia foe Spent Fuel Storage and Handling:

10 CFR 72.236(g)

Mndmmsmmdmmnwmwsafuy
must be described in sufficicnt detall to permit exaluation of their
effectiveness..Applicable thermar ts are'identified, in

in’10 CFR 72.24(c)3), 72.24(d), ?2.!2201)(1). T2.022(3),
72.128(a)4), 72236(f), 72.236(g), and T2

| 10 CER 224(cX(3) Cgntents o£Application: Descriptions of

Cooponents Important to Salety

Conlents of Application; Margins of Safety/
Mitigation of Acgident Conseuences

10 CFR 72.122(h)X1) Ovenll Requirements: Confinement Bastiess
and Systems
Overall Requiremenis: Retrievability

‘estable Heat Removil Capacity

10 CFR 72.236(f) pecilic is for Spent Fuel Storage
CakAppm-ml- Passive Heat Remnoval

Specific Requireménts for Spent Fuel Storage
CukAppm?lL Minimum 2Q-year Lifctime

Specific Kéquiiements for Spent Fuel Storsge
Cask Approval: Wet/Dry Loadin_ and
Unloading Comp-nhﬂuy

10 CFR 72.236(h)

‘| The discussion of the thermal design features of the systemi

is presented inSection d.[.

Tables 4.1-3 and 4,14 that the teperatures
are maintained wuhmagbwable limits for all components.

of the sysiem, including the fucl cladding. Thereloge, the

| system¥ not advessely affected by nosmal, off-normal, or

dccidenvcondition events.

The temperatures of the system ale mammne.'! within

allowable lifits, and do 5ot preclude retrieval of spent fuel
from the system.

As spesiiied in Sestions 9:1 't‘udm‘:p‘cndix 124, Secticn
3.1.7, the air temperature at the vutlet venis umwmi ©
ensure proper opération of the passive beas removal system,
Section 1.1 and Table 2.1 specify & $0-yeac design life for
the system. Tabks 4.1-3 and 4.1-4 demonstraie that the

?omummsmmpnmed 'within their allowable

Tbeopemm‘pmedwu fort

Ml.inc procedures for
loading operstions,

peesented in
m:ndd:yh-dn;nd
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Table 1-2

NUREG-1536 Compliance Matrix (Continued)

Chapter 4— Thermal Evaluation

Area

Acceptance Criteria

te  LomplermLladding

Temperntures

"% owort Term CIaddiag

Temperstures

¥ Maamum Internal )
Presew

re

. Maximum Mrienal
Temperatures

X FuelCladding Protection |

*.{ intended safety functions.

Fuoel cladding (zircali_y) temperature st the beginning of dry cask |
storage should gevernlly be below the anticipated damage-threshold
\emperatures for pormal conditions and a minimum of 20 years of.
cask storage (Refs, 13 an™14).

Ref13: UCID-21181, “Spent Fuel Cladding Integrity Duciig Dey

Storsge’
Rel 14 PNL-6129, “Recommended Temperature:Limits for.Dry Storage
of Spent Light-Water Zircalioy clad fisel Rods in¥hent Gas™ -~

Ducqg_c_:n of g'g%u__m_o ]
As n {able 4:1-4, c mg temperatires are
meintained below 806"F_(430.‘0‘.-fot both Zircalay-clad

and Stainless Steel-Clad filel. This tem is within

the recommended temperature limits for Zircaloy-clad fuel
(PNL-6129)and within the Jimits for Stainless Steel-clad

fuel (EPR1 TR~106440) for iormal, of:normal and

accident conditions.

Foel c(adding temperature should generally be maintained below
$70 *C (1052 *F) for short-term accident conditions, short-term off-
normal conditions, and fuel transfer operations (e.g., vacuum drying

As shown in Table 4,1-4, the fuel cladding tempersture foe
both Zircaloy and Stainless Steel are maintained below
806°F (430°C) for short term off-normal or accident
condition events, .

of the exsk or doatransfer). (PNL-1835 a :
€ maximum intemnal pressure o should remain within its

design pressures for normal, off-normial, and accidént conditions
ssurhin2 rupture of 1 percent, 10 percént, and )00 percent of the
fuel rods, respectively. Assumptions for pressure caleulations
include release cf 100 percent of the fill gas and 30 percent of the

ﬁsiﬁunt radioactive ﬁs in the fuel rods.

matenials should be maintained within their minimum
and maximum tem re criteria for nomali.off-normal, and
accident conditions in order to enible components to perform their

For each fuel typeﬁm Tér-stmge. iﬁ‘ DCSS shotid ensurea
very low.probability (e.g., 0.5 t perfuel rod) of cladding
breach during long-term storage,

‘Ihe normai condition pressure calculation ispresented in
Section 4.4.5. Theaccident condition peessure calculation
is presented in Section 11.2.1. The off-normal condition is
bounded by the accident condition, which assumes 100%
failure of the clsdding.

Tables 4.1-3 and 4,14 demonstrate that the tem

are maintained within allowsble limits for all components

of the system, including the fuel cladding. Therefore, the
*System is not adversely affected by normal,.off-nomal, or.

accident condition events.

As'conc 139 ( Y)

106449 (Stainless Steel), the probability of cladd

vdding breech
is very low when the cladding tempemture is maintained

6. Loag-Jerm Cladding
Damage

Fuel cladding damage resulting from creep cavianion should be -
limited 1o 15 percent of the original cisdding cross-sectional area
during dry storage. (UCID-21118) :

‘below allowsble limits. “

‘The maximum fuel ciadding tem are determmed in
accordance with PNL-6129.(Zircaloy) and EPRI TR~
106440 (Stainless Steel). Calculations.were not performed

7. Pastive Cooling

K Ihermal Operating LAmits

‘Ihe cask system should be pazsively cooled. [10 CFR 72:256(0]

"The thermal performance of the cask should be within the allowable |
design criteria specified in SAR Section 2 (e:g., materials, decay
-heat specifications) and SAR Section 3 (e.g., thermal stress analysis)

using_memeﬁvodologz.' y.of UCID-21181, N
As stated.in Sections 1.2-and 4.1, the system is passively -

cooled. "
| The thermal stress analyses of the canister and VGG for | 3
normal tonditions are provided in Sections 3.44.1.1and | -
-3.44.23, respectively. The eznister is evaluated for off-
normal thermal stresses in Section 11.1.4.2, and the VCC is

‘for normal, nff-normal, und accident conditions,

analyzed foe accident thermal stresses in Sectlon 11.2.10.
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Table 1-2 NUREG-1536 Complm;ce Matnx (Continued)

Chapter 5 — Shisiding Evakiation

Area

Mm

Deacription of Compliance

1 raciosctive waste stocage
udbndlnsyumb:daimdwnhmabkahkldw;bmvm
mmmmwmmm
conditions. Consequently, theDCSSapplkabonmmtdmbc&e

 safety i, sufficient detail to allow the NRC staff 1o
evamm:ﬁewvmltmhemibduyoﬂhovmdor the
facilnyom.mdmNRleftoudynthSCsmmc

of of direct radiation doses od
m:d:mm'bemm . public

] A gencial descripion of the system i3 provaded m S¢ttiod
lz.mthadeuakddaamcfmew;fmof

| thesystem pravided in Section 5.1.
&Hum:u.m components (SSCs) impoctantto
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Table 1-2

NUREG-1536 Compliance Matrix (Continued)

~Chipter 5 — Shielding Evaluation

S ——

Area

X Frotectiorn DunIRg
Accidents

Regulatory. Retjuirement X
- In addition, SSCs Important to safety must be designed to withstand

the effects of both credible accidents and severe natural phenomena
without impaiiing their capability 1o perform their safzty functions.
The applicable shielding réquirements are identified, in part; in 10
CFR 7224(cX3), 72.24(d), 72.104(a), 72.106(b), 72.122(b),
72.122(c), 72.528(x)2), and 72.236(d).

10 CFR 7224{cX3) Contents of Application: Descriptions of
Components Important to Safety

Contents of Application: Margins of Safety /
Mitigation of Accident Consequences

10CFR 72.24(d)

Criteria for Radioactive Matenials in Effluerits
=nd Direct Radiztion from an ISFSI or MRS:
Annuzal Site Boundary Dose Limit

10 CFR 72.104(2)

10 CFR72.106{b)  Control'ad Area of an ISFSI or MRS: Desigi

Basis Accident Site Boundary Dose Limit
10 CFR, 72.122(b)  Oversll Requitements: Protection Against
Environmental Conditions and Natursl
Phenomena '

Overall'Requirements: Protection Against
Fires and Explosions

10 CFR 72.122(c)

10 CFR 72:128(a)}(2) Gyiterin for Spent Fuel ... Storage and
Handlinz: Radixtion Protestion-

10CFR72236(d).  Specific Requirements for Spent Fuel'Storage
Cask Approval: Radiation Protection

A description of the shielding components of the system is

provided in Section S.1.
| The design basis dose rates-for accident conditions are

listed in Section 10:2.2. Specific details of'the dosé rates
due 16 the tip-over accident are presented in Settion
11.2,12.3.

The controlled area boundary doses calculations and
:ln(;nimum site boundary disiafices are preséntsd in Section
4.

accident condition dose rates are discussed iri‘Section
-10:2.2,

‘| Evaluation of the system for off-normal and accident

condition events is provided in Sections 11.1 and"11.2, The

| radiological consequences of each event are addressed,

The radiological éonsequences of a fire accident are

sprovided in Section 11.2.5.3. The radiological
consequences of an expidsion are provided in Section
112.3.3.

of the system are presented in-Section 5.1,

As-described above, the normal cgpdition controliéd area
dose rates are provided in Section 10 4. The

sccident condition doses are discussed in Section 1022.2.

‘| The dose rate results demonstrating the radiation protection |
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Table 1-2

NUREG-1536 Compliance Matrix (Continued)

Cliapter & — Shielding Evaiuation’

Py

Area

Acceptance Criteria

lu "EE.- m nee lm. .
Coatrolled Ares Bouadary

Theminimum distance from cach spent fuel handling and storage
facxhtylothecontrouedmbounduymustbeulcm 100 meters.
The “controlled area® is defined in'10 CFR 73.3 as the
immediatcly surrounding an. ISFSI or.monitored getrievabie storage
(MRS) facility, for which the licensee excreises authority regardiig
its use and within which ISESI'operations are pedformed, .

Mﬂ% of COmgﬁnct '
As descnibed in 0. minkoum

'| ‘¢ontrolled area boundaty distance is 150 meters.

operations
‘| anticipated occurrences, the radiation shielding features ofthe

Themkvendormustshowttm.dunngbothnonmr and
posedDCSSmsuﬂieunuomntmenduuondosc
requirements in Sections. 72,104(a). Specifically, thé vendaé must
demonstrete this capability foi a typical urray of caski in ifié m
bounding site confi gnm.on ‘For example, the most boundmg
configuration might be {ocated at the minimum distance (100
metess) to the controlled area houndary, without'any shielding from

.| other structures or.topography.

jon 10.4 preseats the controllcd. arca dose
rate evaluation fora typical array configuation. The
miniium-allowable controlled arca distanceis
150 macters without taking credit for shielding peovided by
any intenicdiate structures or topo, ¥,

=T Dosc raies from the caskrmust Be consisient with a well-csiablished

“is low.as reasonably. achievable” (ALARA) program Tor activities
in and around the storage site.

The doaemcaformc sysiem ate presented i Sgetion 5.1.
These dose rates are within the allowables specified is;
Secnon 102 ). whiclLare consisien? with ALARA
peinciples.

Maximum Accideat
Coatrolied Area Boundary

Aftera dcslgr.-bms accident, an individual at the boundary or
oulside the controlled area shall not teceive a dose greater than §
rem 10 the whole body or any of;

smmTz.z indicates that the conurolled arca boundary
dose as a result of anr accident will nol exceed 5 rent.

Oecapational Dose LImIG.

The proposed shielding features TRUST ERSUTE That the DCSS meets

- the regulatory.requirements fof oéeupational and radiation dose

timits for individual members of the public, as prescribed.in 10 CFR

'| Paitt 20, Subparts C and D.

COccupational doses for typical loading operations are
provided in Section 10.3. In peactice, occupational doses
would be controlled on a site-specific’basis-by the operator
of the ISFSL




' NAG:MPC SAR
Docket No, 72-1025

Table 1.2

= -

NUREG-1536 ComphanceMatnx (Continuéd).

——y

Chapter & = Criticaiity Ey Evakimton”

Area

Iatory Requirement

~Spent

‘mge systems must.be designed to remain subcritical

unless-at jeast two unlikely indepmda\t events ocour. Moreover, the |

spent.ael.cask must bé designed to remain subcritical under all’
credible conditiyns, Regulations specific to nuclear eriticality safety *
of the cask systerit are specified in 10,CFR 72.124 and 72.236(c)
Other.pévtinent regulations include 10 CFR 12.24(c)(3), 72.24(d),
and'72.236(g). Normal and accident conditions to be considered are
also identified in 10 CFR Part 72,

10 CFR 72.24(cX3) Comems of Application: Descriptions of

Components Important to Safety

10 CFR: 72.24(d) Contems of Application: Marginis of Safegy'l
Mitigation of Accident Conséquences

10 CFR72.124 Criteria for Nuclear Criticality Safety

| 10CFR72.236(c)  Specific Requirements for Spent Fuel Storige

Cask Approval: Maintain Suberitical .
Configuration

10 CFR 72.236(g) Specific Requimneuts for Spent Fuel Storage |

Cask Appmvnl Mifimum Zo-yw Lifetime

A general ducﬁmionfofmesysmn ispmvndedeecﬁon
1.2, with'a detailed description of the criticality. safety
features of the system provided in Section 6:1.

Secdonﬂpcmnmemuhsofmeuiﬁwnyevﬂm
+of the transfer cask and storage caik.

The criteriafor ériticality.ssfety are'provided in Sections
234md6.1.

Section 6.4 presentsithe resulis ofthe . ility evaluaticn
mwmkfordwmostmmm edible

Section 1.1 and Tabie 2-1 specify.a 50-year design life for

4| the system,

- s
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Table 1-2

NUREG-1536 Compliance Matnx (Conhnued)

Chapter § -.CM: Evaluation

: scation‘factor mcludm aubmmdnncahmues
s 95-p«eent confidence level, abould 0ot exceed 0.95 under all

credible:nonmial, off-normal, and accideat conditions.

As stated in Sectionr 6.1, the maximum ‘

multiplication ﬁcwr(lq) foﬂbcsymisoss. mcludmg
adjustmcsn-;forau biases and uncertiintics, as calculated in

At least two uGlikely, independent, and ConcurTent of sequcnual

' 'chmguwthcoamuwmmlwmmmynfety.
‘normal, off-normal; and accident counditions, should occur before-an

ucndenhl criticalityis deemed 10 be possible.

As stated In Section 6.1, thgumubtyann are
perfoaned for the most reactive credible of
Jdbe cask, atthehnghutcnuchmcm.wnhomuzdnforﬁwl
bumup, and at the most ieactive internal waler moderstor
deasity, even though it is stated that water intrusion. is net a
credible event. Therefore, criticality cannot occurunless
two separaie events, such as (1) misloading a higher than
design-basis earichmeat, unirradiated fuel assembly and
(2) water intrusion, occur.

When pncﬁuble; caticality safety of the design should be
established on the basis of favorable geometry, permanent fixed

| neutron-absorbing naterials (poisons),-ar both. Where solid neutron-

absorbing matcrials are used, the design should provide fora
positive means'to verify.their continued cificacy durin the storage
period.

As staied In Section 6.1, the criicality salcty of the design
is based on geometry and fixed neutron paisous.

Recently proposed rule changes (Federil Register, June 9,
1998) include discussioa clarifying the 10 CFR 72.1Z4{b)
requirement to verify the “continued 2fficacy™ of neutron
poisons as applicable only 10 wét storage sysStems, and not
to dry, ptovided thal the effectiveness of the poisoas is
demonstrated at thie outset.

LS

Conservative Aninpﬂon

Coiticality salety of-the ca.sk syslem should not rely on use of the
following credits:
a  bumup of the fuel

|b. ﬁlcl-nluedbunnbleneumubsorbem

¢. move than 75 percent for fixed nestron absorbers when subject
10 stasidard wecptmoe \ests

Section 0.1 provides a l:st of conservalive assumptions that
are used in the criticality safety evaluation. No fuel bumup
is assumed, and oaly 75%vof the minimuin B loading on:
the Bezal plates is used. Also, no integral fuel bumable
neutron absorbers, nor fission product neutron poisons, are
considered in the pnalysis.
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Table 1-2 NUREG-1536 Compliance Matrix {Continued)
. “Chapter 7 Confinement Evatuation _ — o -
) - Area !gulatory Requirement . .Description of CompHance i
T, Description of Structures, | The SAR must describe the confinement structures, systems, and _Ageneral description of the system is provided in Section
f&';::::’-’&g g’r':tl”""'“‘" components (SSC#) important to safety in sufficient detail to [ 1.2, with a detailed description of the confinement features

facilimte evaluation of their effectiveness, [10.CER 72.24(cX3) and
_10 CFR 72.2401))

of the system provided in Section 7:1.

p X l’mleclﬁn ol Spent Fuel
Cladding

“The 0¢ design must adequately protect the spent fuel cladding against
degradation that might otherwise lead to gross mpmm during
storage, or the firel must be confined through athor Means such that
fucl degradation during storage will not pose operational safety
problems with respect to removal of the fuel from storage. [10 CFR
| 72.122(h)(1))

~canister is maintained under normal‘and accident
~conditions. Therefore, the inert helium

' against degradation,

As d5ecribed in Sections 7.2.1 and 7.3, the integnity of the

maintained in.the cenister, protecting the fuel cltddmg

X Redundant Sealing

““The cask design must provide redundant sealing of the contiiem Fement

As described in Section 7.13.2,the unmer is sealed after

systems that are important to safety over antlcxpned rafiges for

*pormal and off-normal operation. In addmon. the applicant must.

identify those control systems that must remain operational under
axcident conditions. [10 CFR 72.122(1)]

] boundary. {10 CFR 72.236(e)] _ loading by means of a redundmt tid system, .
4. Monitoring of Storage confinement systems must allow continuous momlormg, As described in Appendix 12A, Section 3.1.7, the system'is -
Confinement System such that the licensee will be able to determine when 10 take designed for 2ir outlet temperature monitoring, The
corrective action to maintain safe storage conditions. [10 CFR .| canister is designed to withstand all normal, off-normal,
72.122(h)¥4) and:10 CFR 72.123(aX1)} and accident: condition-events whilé maintaining the
inte; of the confinement boundary.
X Instrawmentation “The design must provide instrumentetion and controls to monitor

‘Asd&nbedinAppendlx 12A, Section 3.1 7,theinleund

' muintained within aligwable limits,

outlet vent air temperatures are monitored to-énsure that
tem within the confinement bounduy are

. Hélease of Nuclides to the
Environment

The applicant must estimate the quantity of radionuclides expected
to be released annually to the environment, {10 CFR 72.24(X 1)}

-As described in Sections 7.2.1 lnd 7.3, 7.3, the leaktight
fitegrity of the confinement boundzry 'is muintained during

al] postulated’normal and accident condition events.
Thmt;ore, no release of radionuclides to the environment is
credible,
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Table 1-2 NURBG—ISSG Comp iance Matrix (Continued)

ChWT-Cmﬂn«mntEvaluauon

Area -

_Reguiatory Requirement’

Dnctiption of Ccamplhnco

7. Evaluation ol
Coalinenient System

The applicant must evaluate the cask -and its systems important to

| safety, usmgmm&&emumhdmmmpubkwtbe

Commission, to demozstrate that they will reasonably maintain
conﬁncmem of radivactive mweml under nommal, off-nocmnal, and

credible accident conditions. [10 CFR  72236() and |

10 CFR 72.24(d))

'|-In addition, SSCs important to safety must be designed to withstaiid

‘the effects of credible accidents sad severe natural phenontena
without impairing ti:eir capability to perform safety functions. [10
CFR 72.122(b)}

!

The coafinement sysiem is analyzzd for normal cooditicas
in Sections 3.4.3.2 and 3.4.4.1, aod for of-nonnal, and .
accident conditions in Sections 11.1 and V1.2, respectivaly.

During normal operations and anucnpued occurrences, the annual
dose equivalent tg any realindividual who is located beyond the
controlled area tnust not exceed 25 mrem to the whole body, 75
mrem to the thyroid, and 25 mremlomyoﬂ\erorgan. (10 CFR

T2.104(0))

“The silc boundary dose calculations and minimim sie

boundary distances are preseated iii Section 10.4

-
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Table 12

NUREG-1536 Compliance Matrix (Continued)

Cblphr'r - cormm Evnluauon

Area

Accaptance Criteria |

. The cask design must provide redundant sulmg of the confinement
' houndary sealing surface. Typically, this feans thiat field closures

-of the confinement boumdary must cither have double sesl welds or °

Gouble nietallic O:ring seals.

As descnibed in
fosding by méans of aedundant l:dsyswm

L Code Compliance

:construction of the primary

_ The conlinement.design must be consistent with the regulatory

requmments as well as the applicait’s “General:Design Criteria”
reviewed in Chapter 2 of this SRP. The NRC staffhas accepted,
confinement barrier in-conformance with
Sectvon 111, Subsectichs'NB or}ic. ofthe Bolier and Pressure Vessel
PV) Code promulgated by the American Society of Machahical |
Engincers (ASME). (This code defines the standards for allaspects |
of construction, including materials; design, fabrication,
examinastion, festing, inspection, and certification requimd inthe
manufacture and installation of components.) In such instances,
the stxfT has relied upon Section I11 to define the minimum
acceptable margin of safety; therefore, the applicint must fully
document and completely justify any deviations from the
specifications of Section ITL. Iri some éases after careful and
deliberate consideration, the staff has made exceptions 10 this
requirement.

“ITie codes and standards unilized for the conTmement
systanduignmspeclﬁed in Section 7.1.1. ASME
Sec:von 111, Subsection NB'is utilized for the dﬂlm of the
canister.

3 Maximum Allowable
kege Rates

“The applicant must specily the maximum alfowed Jeakage Tates for
the total primary confinement boundary and redundant.seals,
{Applicants frequently display this !nfommon insubular form,
inéluding the leakage rate of each seal.) In-addition, the ipplicant’s

leakage analysisshould be consistent with the principles spécified in |
Tests on Packages.for _

the “American Natiogal Stendard for
Shipment of Radioactive Materials™ (ANSI N14.5). Generally, the
allownble Jeaknge onte miust be evaluated fog its ndiolpgiul

tences and ns.el’fectoumninuhmg the necessary-inert
atm within the eusk.

As specilied In Sections 7.2.1 and 7.3, leaksge fromthe | o
eonﬁnemem systein under normal, oft-ncrmal,.and'accidént |-

‘| conditions-"s not credible because the éanister is

demonstrated to be Jeaktight.
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Table1-2  NUREG-1536 Compliance Matrix (Gontinied)

- P

03 3 C

L_o: .

s

Chaptar 7— Confinement Evalustion’

i Area . Acer Criteria . Descri of Compliance
4. Moaioriag and. 7 | The applicant should describe the proposed moaitoring upabil;ty' system uti wi osures, as speci Section |
Surveillance aad/G¢ survéiliance plans for mochanical closure seals. In instaiices | 7,1, Therefore, no monitoring systent is requiked.
involving-welded closures, the staff has previously accepied that no: '
closure monitoring system is required: This practice is consistent
| with the:fact that other welded joints in the confiiement system are
not monitored. However; the leck of a closuré. monitoring system
"has typically been coupled with a periodic surveillance program that .
would eiiable the licensee to take timely and appropriate comective
actions 1o maintain safe storageconditions after closure
The discussion in (a) below taken from chiapter 2 of this SRP
expands on the requirement for céntinuois wonitoring.

)| (a) ‘Continuous Monitoring

Thie Office of the General Counsel (OGC) has developed an opinfon

183 10 what constitutes “coatinuoyis nionitoring™ as required in

10.CFR Part T2.122(h)4). The stall, in zccordancé with that oplnion
has coiicluded that both.routine surveillance programs and active
instrumentaiion meets the.intent of “continuousmoniioting™ Cask
vendots may propose, as part of the SAR, either active .
instrumentation and/or surveillince to show compliarnce with

10 CFR Part 72:122(h)1)-

{| The reviewer should note that some DCSS designs may contain a
‘component or featuré whose continued perfonnznce overthe
licensing; period has niot been demonsitaled to caffwith a sufficient
level of corfidence. Therefore the staff inay demige &t:u active
monitoring instrumentation is required 10 provide for the detection
| of componen: degradation or failure. This particulatly applies to
components whose failure immediately affects or threatens public
"health and safety. In some cases the vendoi onstaff in order to
| demonitrate compliadct with 10 CFR Part 72.122(hX4), may
propose a technical specification réquiring such instrimentatiog as
pat of the initial usc of a cask sysicm. Afer initial use, and if
wamanted and approved by staff, such-instrumentation may be

by

| discontinued or modified;
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’rable 1-2 NUREG-:SBG Comp!iance Matrix (Continued).
Ctnpur T ConflmmonbE\nlucﬂon

~Area Acceptance Criteria ‘
i The cask must provide & non-reactive environment f0 protect Tuet % :
>assemblies against fuel cladding degradation, which might otherwise syStém is v:uumdﬁedmdhnd:ﬁlbdwith iuenbelinm
lead to gross rupture, Messures for pmviding 2 fofi-rezctive ga.s during loading operations.
environment within the eonf’memem mk ically inchude drying,
evacusting air and water vapor, and g with a non-resctive
cover gas (such as helium), For dry stonge oondiﬁons. experimentat |
data have not demonstrated an acceptably-low oxidation rate for UO;
spent fuel, over the 20-yesr licensing period, to permit safcstorsge
in.an air atmosphére, Therefore, to reduce the potential for fuel
oxidation and subsequent cladding faiture, an men-wnospbm (eg. |
helium cover gas) has been used for storing UO; spent fuel in a dry
enviroriment, (See Chlptet '3 of this SRP.for more detailed
information on the cover gis filling process.) Note that-other. fuel.
types, such as graphite fuels for the high-temperature gas-cooled
reactors (HTGRs), may not exh‘bn the same oxidation reactions as
'UO, fuelsznd, therefore, may hot require dn inert atmosphere,
Applicants proposing to use ainospheres other than inert gis should

discuss how the fusel and cladding will be protected'from oxidatiod.
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Table 1-2

NUREG-1536.Compliance-Matrix (Continued)

~

" - ..- Iy .-.
W—"J -

‘Description of Compliance

"Fealh and Sefely: -

“The agplicat must develop

Roqulnmom ..
es that

adequstely: prmﬁuhh and minimize dmgerto llfq or
propety. (10 CFR 72.40iX5)) . .

Operdmgpmcedusmpmndedxa Chapter 3. Noics and
uehmdmongthestepspmndedwunphum
.Steps important to maintaining bealth and safety.

mqplimtmuﬂmbh;hopawmdmﬁmmmme
regulatory requirements 6f 10 CFR Part 20'and objective limits
Mmulownisrqsaublynhknbk(ALARA) for
Mvcmhemmmmm levels
#asociated with ISFSI operations.’{10 CFR72.104(b) and 10
CFR.72,24(¢))

Section 8. 0 specifies that the procedures arc developed to
maintain occupational dose ALARA. Automated welding,
systemis and temporary shielding are utilized 10 minimize
worker dose dusing canister loading opevations. Appendix
12A; Section 3.2.1 specifics maximum extemal dose rates

| ')uu;nmn mmabkdmckvelwnhinlwkunyﬁx

routine surveillance and inspection activities.

Tbolpphantmuaducribeall equipment and processes used to
maintain cositfol of radioactive effluents. [10 CFR T224(1X2))

As described in Sections 7.1.1.5, 7.2.1, and 73, there ase na
-tadioa, “‘ve effluents in routine opetations other than pool
waterand heliuni gas that are removed fiom the canisier.
These efllucnts are soutinely handled in Licensee
operations,

The gencral lioensee sh:ll conduct-activities related to storage of
spent fuét in gecordance with written procedures. {10 CFR
T2212()9)]

. Vendors seeking appmval'of a cask detngn shall ensure that

written procedures and appropriate tests are established before
initial use of the casks..In addition, the vendor must.provide a
copy of these'procedures and tests 10 éach:prospective cask user.
{10 CER 72.234{f)):

Writien procedures Tor the system ase provided in Chapter
8. These procedures are infendedito provide general
operational guidance foruse of the sysiem  These
pFocedures would be uséd by an ISFSI operafor10 develop
detailed, site specific procedures for use of the sysiem.

‘The cask fniust be compatible with wet Or dry spent fuel loading”
and unloading facilities. [10 CFR 72236(h))-

The operating procedures provided in Chapter 8 include
procedures for wet and dry loading and unlbading
s

To thc extent pncucable, the design of the cask must facilitat:’
Cecontamiiation. [10°CFR 72.2366)]

‘| The canisteris designed to facilitate deconlamination as

described in Section 23.53. As described in Section &.1. 1,
the annulus between the canisterand transfer cask is filled:
with clei waler prior to placement in'the fuel poolfto
A Eemumiz; the poiential for contamination of the. surface of
canisier.

' The design ofnongc systems, must allow

ready rettieval of
speat fuel fwﬁudntpmcmmg ordispaul. {1I0CFR 72.!22(!))

The procedure vudedecaioul.z.lepedfylbe
necessacy. formg:;vd of the spent fuel from lhesysum“g

funther processing or-disposal.
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Table1-2 NUREG-!SSG Compliance MatnIConunwd) -
. e S - ' —— . ﬁ
S Ares ' Rghhtoqlhqm .. . Description of Complanice . N
sdicactive Waste Geweration |'9. The dissign of the cask must minimize the quantity of Wof&emmmmmm .
' ‘ radiodctive waste genersted, [10 CFR'IZ.U'(!)(S) and 10 CFR | otherthana limﬂed smount of protective clothing lndtod!
7224(0) Mmmmgmmumldbeeuﬂy
. disposed or.décontaminsted; .

Inspection, Maintenance, and 0. The design of stiictures, syszems. and oomponems (SSCs)that | Section 92 specifies the inspection. md aintoahte
Testing are important to safety.must permiit inspection, maintefisnce, activities required for the system,

- and testing, (10 CFR 72.122(0) _ ) s

||
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‘Table 1-2

NUREG-1536 Comphancc Matnx (Connnucd)

'~

& i

T

s cmpma Opor-&tngadum
Criteria -

. - —Area
- ['Scope of Applcation

Accsplance
Major operating procedureas mtbcptmczpdmvma
wwmm&xﬁm&mumedmot

described ia Section 11, “Arcas of Review” (oftluSRP),nwell

uSecdonlotl_uguhmrmedeSSl.Opaqmg
shwldbcubmmedm-ddzmthemkdesip

ol Com
r& coverall
planned ot‘thesym, including loading of
spent fucl, placement of the sysiem atthe site, and
unloading of the system.

‘.MW
M

shouﬂtdﬁlfymmumto
andmkigmpomddbmdsdxnmaybe
SemonV “Review

maintaining safety.

opuumgpmc«huumwdedh&aptutm
Nmuad&mhnswbdmﬁcpsmpommin

Opetudn;pmc&ndmpuons
with mcwlmbhmmmhmdlmnudmibedmthe

technical specifications pmwded in SAR Section 12.,

The operalng contols and lmits specificd in Section 1201 |
are included with ﬂneappropnﬂepmcedumm Chapczrt.
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Table 1-2' NUREG-1536 Conipliance Matrix (Contmued)
Chlpuft—om Proeodum "
Arex ~ Accapiance Criteria "Description of Compliancs:

mlmng"

4, Operating procedure descriptions should refiect planning to-
e ensure that operations will fulfill the following acceptance
teria:

a, Occupationil radiation exposures will remain ALARA

b. Effective measures will be taken to preclude potential unplanned:

and uicontrolled releases of radioactive materials

¢. Offsite dose rates will be mairitained within the limits of 10 CFR
Part 20 and-10 CFR 72.104 for normal opcmions. and 10 CFR
72.106 for accident conditipns,

In addition, the operating procedure descriptions should support | Previoks cask joading and-unioading expedmeeoﬂuc. )
tndbeponslmntmﬂlmeb!sausedtombnmmm ’ mpponmecalcuhﬁonoroecupuionnl praemed
exposmgmdtotﬂdm (Referth!upwrloofthisSRP). in Section 10.3. . )

As stited in Section 8.0, theopentin:pmcedmuhe

developed to suppori maintaining-occupetional doses
ALARA,

Sections 8.1.1 and 8.3 include steps 20 precludé releases of
radioactive material' during loading and unloading -
operations. AsmtedinSecﬂom'l.z.l and 7.3, nlemebf
radioactive material from:the under nbrmll. ol
norme! and accident'conditions isnot a credible eventl

il

‘Section 10.4 presents thé site-boundary dose

pate

evaluation, including the minimum eommlled atea
dmneededlomeﬂmmuddoselimdcf

25 mrem for normal conditions: Section 10.2.2 indicates

| that the sccidenit condition controlled area bomdtry do:e”

wil)notexceedSmmomyorgln
meopunhgprowdmspeclﬁedhmwc,ﬁme

T

‘ .
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Table1-2  NUREG-1536 Comphancc Matnx (Contmued)
Chapter 8 ~ Opcnthg Proeodum . }
i Area " -Acceptance Criteria ' Dwscription of Compiiance
Sarv Willeaance, | 3. Operating procedure descriptions should include provisions for =
asad Coatingency Plans ’ the following activities:
a. testing, surveillance, and manitoring of the stofed material and Section 9.2 specifies the inspection and maintenance
casks during storage and Joading and unloading opetations. activities required for the sysiem during storage. The limits
. cstablished in Appendix 12A, Sections 2.0 and 3.0, asp
provided to ensure that thx speat fuel is protected during
. loadmg and unloading cpérations. {
| b.” maintenance of casks and ¢ask functions during storage Norinal opesational maintenance and surveillance activities |
are specified in Section 9.2
c. contingency actioas triggered by inspections, checks,
observations, instrument readings, and so forth. (Some of these Thase activities include cantingency actions that may be
may involve off-noymal conditions.addressed in SAR Seciion- required as g result of the inspéction.
- . . i1,
"Claddlng Prilection =6, As.requl y R 72.12Z(h)(T), the operating procedure Aupccii'leﬁ in Appendix 12A. Sections 3.V.2 and 3.1.3, the |

descriptions should fagilitate reducing the amount of water vapor °

and uxidizing matesial within the confinement cask 10 ait
acccphble level to protect the spent fuel cladding against

degradation that might omerwlse lead to gross ruptures,

canister. Is vacuum dried to ehminate watcrand backfilled
with inest helium gas during | fuel koading operations ta
protect the fuel cladding against oxidation.
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Table 1-Z NUREG-1536 Compliance Matrix (Continued)
. Chapter 9 — Acceptance-Test and Maintenance. Progrlm
Area i Regu Requirement . . — Description of Compliance

1. Testing and Malnt 2. The SAR must describe the,applicant’s program Section 9.1 resents the acceptince 'iesting for the system,
PEARC Mwalenznce preoperational testing and ini isl operations. [10 CFR T224(p)} P

. The cask desi §n must permit maintenance as required, Section 9.2 presentsthe inainitenance activities for the
{10 CFR 72.236(g) system.

Structures, systems, and components (S5Cs eJ, important to safety e acceptance tests and maintsnance actiyities presented
must be-desi cFMd' fabricated, erected, tested, and mamuimd 10 in Sections 9.1 and 9.2 are performed to veﬁfy complmee
quality ards commensume with lhe Imponance to safety with the design bases and criteria, and that the system

orthe runcmm they are intende continues to orm as designed,
212010 mcrﬁyn b PR T TS and 10 perk &

. The arplicam or licensee must establish a test program to ensure | The testing and maimenlnce provided in Sections 9.1 and
that all required testing is performed to meet applicable 9.2 are intended to be used by'an ISFS1 user in the
‘requirements and acceptance-criteria. In addition, at least 30 development of site-specific programs.
days before thereceipt o!‘spem fuel, the lncensce must submit to
the NRC a report eoncemm& %M&em jonal test
criteria and test results. [10 CFR d 10 CFR 72, (e)]

ce tests presented in Section 9.1

& acceptan demonstrate
The applicant or licensee must evaluate the cask and its systems that the system.will maintain confinement of the spent fuel
important to safety, nsing appropriate tests or other means under normal, off-normal, and accident conditions.
acceptable to the mission, to demonstrate that they will
reasonably maintain confinement of radioactive material under
%& li)!] -normal, and credible accident conditions. [10 CFR

.As described in Section 9.1.1, the canister is visually and
The applicant orlicensee must inspect the cask to ascertain that | non-destructively examined prior to use,
there are no cracks, pinholes, uncontrolled voids, or'other '
defects that could significantly reduce confinement
effectiveness. [10 CFR 72.236(j)) As described in Ssction 922, a thcmalxmt’u to be
performed on the first in*service system. Th 9
The spplicant must perform, and'make provisions that permit | performed in accordance with a thoncal-NRC certi
the Commission to perform, tests that the Commission deems-|: requirement. Provisions shall be made, as necessary to
necessary or appropriate. nbcmvz.zaz(b)] { facilitate additions) NRC imposed testing as required.

The géneral licensee must aocunte!y maintain dwe record “Records of maintenance activities would be maintained by
provndedbytbeuskw lier showing any main *| the ISFS] user, and thus are not applicable.

performed pg_h record must mclude evidence that

an mtmtcnmce and tutinghwebeen uinderan

eonduc!ed
’ﬁzm 2K {oAyprog
AsspeciﬁedinSectlon 9.1.8, each systein is to be marked

'l'he Iielmorlwmseemus! thntheenksm with the mode| bu,uniquemknmnber,mpty
* ly marked with 2 modg) num weight, and adduioml mformation.
unage identi u:monnum mdtheemptywelght {10 C:FR
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Tible 12  NUREG-1536 Complisnce Matrix (Continued)
’ “Ciapinr §— Aiceptance Teat end mm

Teacriptan of Covmpientn

S AR o SR ¥ T aR Y Y
| syt el widiey'a

' Tho yshenn oy mol tely ey ot o detogs
mﬁauukw wadon ok B Gomal
hmummum;xmmmm
qum.wmmdnw

. before the inicial Fual (ICCFR
WWW%W ATIpEKt ﬁ%fitc&*szmuﬁm'l'

cank with 3 model number, wnique ideat (icabon maniher, -ﬂm withh e el mrmndue, sanwd calk doontear. cmpry
wogi. nnmnzscm[ werpdt ol adfiioend F.mm
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- MYREG. 353 Complisnce Matrix ({Continted)

Chepiit' $ — Acceptance Yookt and Moiisnsnce Pregrem

Arve . Crierla_ ¥ _ ‘é_-_.ggn_-_uéaq‘ﬂu

L avlierierat i ASWEnE Sockey of Mechunical CAgmocrs [ASME], - Poderand | AT specifiod i Section 3.1.2, the canisier i )
Presmurt Vossel (BAPY) Code™, Section J11, Subsection NB oeNC' | wacewrdemer with the Code, Section INI,
- Mircnad Swmecherd for Radloactive . 8 > the Code are provided in

Materfals— Leakage
Tests en Packages foc Skipment™ {ANSE N14.5.1987) ’

i < Appendix

J2A, Table 12A4-7. ‘The cobifinsssont systes is look toated

ia accordence with ANSIN14.S following shield kid "
welding ns specified in Appeadix 12A, Section 3.1.4,

TGRSt [Wor e (¢ e | ASME BREPV Lode. Soction T Sebsection h G AR Speciiod in Section 3.1.2, e basket Scire it
Sialrt}: . Whmﬂumcmmm
Weh e Ovrrpach ASME BEFY Tade, Soctom VNI | it applicabie.

It vie ok L Rrenpack R mcticon Conriets [Rrtomne ' A MM—&WT—EM VCC s desigmed it
Spprimere , mﬁ;\a-muamumsu
VT Metal SErmesres AT BEFD Code, Secton 11T, Subicroe NF Nt appiicable.

Anlkricon datimse of Sroet Contrastion (AISC), “Manual of Sseel
Laf 0 T N .
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Table 1-2

NURE@I&'.‘M Complunec Matrix (Continucd)

Mu-mm

Aloa

1. Effwent aad Direct
Radintion

of

mhmm-ém
radiation from an 1SFSI or MRS are contained 10 CFR.

10CFR72.104 -Criteria for Raciosctive Masecialsin EfMuents aad

Direct Radistion from an 1SES{ or MRS

Cescrigtion of Conspdiance
mmﬂwmmmu&w
o Section [0

Criveria for are conaimed 1 10 CFK

"20.1201, 10 CFR 20.1207, 10 CFR 20,1204, sad 10 CFR 20.1301

10 CFR 20.1201
10 CFR 20,1207
10 CFR 201708
10 CFR 20.1301

Occupetioned Dose Limits for Aduks
Occupstional Duse Limity fie Miciors
Dots o an EmbryoiFetus

Dose Linics for Individual Membersof she
Pubdlic

et fud me
nS«tm 103 Lwpaaine, ';nd
hm&mammaﬁcmhmwi«
of the 18FSE

Ctm‘qr exposures under pormal ad accidont cosditoss
awed Mmm. (10 CFR 72.104 and 10 CFR 72,106}

10 CER T2.104 Criteria for Radidective Makerials in EfDuems:
s Direct Radiatiop fiom an GFST or MRS

10 CFR 72.106 Coutrolled Arcaof as ISESL ot MRS

The contiolled asca Wn caloalamns i
mmmhwdxx j e preaemied i Setticny

et 1022 ndicaces that the canialiod aees bouadiny

dmcnnm!niuWwﬂMWSmwm
ongan, eiclusive of shio j
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Table 1.2 NEREG-1536 Compliance Matrix tcmm;

T Chajiter 10 — Kadietion Prolection
Mﬂ aulrement Deacription of Compllance
Lrvenis Tor ALAKA tcmlmed Wm ; -
228}, I0CFR T2.1D4(0), and J . T2.126(n)

INCFR D140 Radiar® &2 Prowection Prograes The description o< radistion prosection and ALARA
considerstions of the systery are provided in Section 10.1.
10CFR224e) 0 jemtsolApplicetion: ALARA Fesnires
IDCFR72,184b)  Criserin for Radioactive Materials ja Efffucats | The design basis for mdiation protoction is presentod in
mad Direct Kadistion from an ISFSLor MRS: | Section 102,
Reeserictions

CFR121 Criveria for RyAiologicel Protection: wmwwmmm
" 2 mww are discussed dn Section 10.1.3.
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Table 1-2 NUREG-1536 Compliance Matrix (Coatinued)

— - " Chepier 10— Radiation Proteciion
I Mmu ' Lieniatlons on doss rates associated with durect radietion from the aik maumwmu:ewmhmmzr
‘ | :m in &%‘ﬁ:&‘é‘: p;uhwym for pudlic
e e

“a. dose Jimits for aduks: 3 remyr {towd effextive dose equivalent) | Oeupational st 106 13 pica) Iomimg Gperatons ae
b. dose limits for mimors: 0.5 remyr provided o Secugn (03, Ta pracie, cckapatacnad doses
<. dose 40 s embryo or Fotus woukl be controlied on a sae-specilic Suzs by the copior

{declared womam): 0.5 rem during enire prsgaincy of the 1SFSE .

8. Nermal C : ) "the controiked acea Somadary dive calalateno: amd

masinun controlled area bonndny dotmdcs sitdal horma)

wholebody: 25 mremyr coadiions aee presemied b Sectoe (04

thyxoid: 15 meemiyr

other organ: 25 mremdyr

These doses inchude the cumulitive elfects of odver nuchear fuel ey e wea bonindiary dome 4l ¢ finm
facilitics that may be at the siumve location as the sivnagesysiem (e, the : Ung ISES vt Sejomd e
nucleir power plant) and apply 10 the lmaing: real mdiadual of the scope of the SAK, asd wce L TRT VI URCE
geneaal public residing ;& permanent locadion nearest the facility. by e ISFSE opetasc

b Acclient Conditions and Natural Phanomenen Events

Section 1022 mndicanes. that Bt candrotien area doundiry
5 rom %0 the whole body or any organ of aay iodividual focaed at o8 dose as A reukl of an acoxient Will sot eacond S tom o any
beyond thi nearest boundary of the controlled area. orgas, exchenve of sk
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Table 1.2 NUREG-1536 Compliznce Matrix (Continyed)

- . Chapher sn-Wm

) Area ; . of .
TR a;.@ummmeﬁvmmm

critevia: sy npwidodh&aiun\lo.l.'

2. Tatheextent pracicable, the applicant should ermploy procedures | The opriatiag prucedures provided i Chapter § are.
. %0d englncering controls that are founded upon sound radistiea developed to keep occupational doses ALARA.
protection principles.

h 3 should account for radistion
Anydmpu{\:ﬁe e for protection,

. Theapplicantshould im'etnti{!u\policymmb;g
mEnagement commMmizment 20 maintsin occupational
rxposarés 1 radistica and radioactive material ALARA,
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Table 1-2

NUREG-1536 Compliance Matrix (Continued)

"Chagher 11 -—Aujdmtm

w

Descriotion of Compliance

hh@dbwuﬁlmdﬁﬂmﬂm
i it ability 10 perform safety functions. [0 CFR

Analyses of the system foe a vanety of postulased 1%
normal and accident conditions ane peesenied i Sections
11.}and 132, respectively

T2.24(d2); 10 CFR 72.122(bX2), (3). (d), »ad (g)}

dose equivalenl 10 any real individual who is Jlocated beyond the
controlied acca must not exceed 25 mirem to the whole body, 75
mre 10 the thyroid and 25 mrem 10 any other orgaa as a result of
exposure (o the sources listed i the regulations. [10 CFR 72.104(a;
| 10 CFR 72.236(d); and 10 CFR d)]

mininwum coatrolled area boundany distances wiider norroal
conditions are presented irs Sectioa 10.4,

Dose Limits for Desigri-Basis Accidents require\bat any individual
kocated oa or beyond the nearest boundary of the controlled area
shall oot receive a dose greater than § rem to the whole body orany
organ from miy design basis accident. [10 CER 72.106(b); 10 CFR
72.24(m); and 10 CFR72.24(dX2)]

| dose asa resull ofan acsadent will nok excced § sami Lo acy

Section 10.22 indict “g3 that the cootrolied ares
organ, exclusive of skin

“The speat fuel must be malntained i a subcritical copdition under
credible conditions (10 CFR 72:236(c) and 10 CFR 72.124a)]

Sctlive 6.4 plesenis the sesulta o theauitaldy evakatos
of the stocage<ask for the mast reastine credidie
conditicns, inchudiog the consequences. of the cil-nommal
and actudent copdiing sieats exaluaied w Sestions 11.1
and 112, respectively

The cask and its sysiems impostant (o 3alety must be evallated,
using appropriate tests Or by other means acceptabile to the
Commission, 10 demdnstrde that they will veasonably mainiain

confinement of radioactive malerial under credible accident
conditions (10 CFR 72.236(1)}.

Asstated m Section 7 3, thecoalipament sysicos wiaakans
its iategnty forall credible off-acvmal and acanient
coaditions.

3 roustaliow ready retrjeval of. fuel for fusther
processing or disposal. (10 CFR 2ABM) . T

The 0ff-nocmal and cciin] CondRIn SEApYES pYCseaed
hmll.lmdﬂlﬁzmol?kﬂe&wsmw
conditions. MMMOF&WMMM
systesty is not impecied by theve postulated.

LRGSO
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Table 1-2

NUREG-1536 Compliance Matrix (Conxmued)

. __Chapter 11— Accident Analysis

Ares

Reguirement

o PRE R IAg Sy

Regulatory
1nmmudmlmmwbeptwidedmmm
Wsdmnmwmmmmmkwmfw

-pomal operation and off-normal operation. Those ihstrameirts snd

mls;mﬁmmm remuin operstional underaceident
ccndn';zwt;‘smwbeidemﬂed in the Ssfety Analysis Report [10 CFR
ti

The

 monlicring instramentation
sid surveillanse to verify
oﬂhesym. The coafimemiont
zmisml welded and is Joak tested 1o Joaktight critecia
speciﬂodnzqspuudixle.Sauiens 14, No seal
meonitoring is required.

—
but utilizes routine
proper theomal

“Where instrumentation and control syswnsmnot

stocage confinetient systems must have the capability for continuous
monitoring ina mmsc’:md\mu the licensee will be ablctn

determine when dicfective action needs 10 be taken to thxintain safe

storage conditions. [72.122(hX4))

NomvgmmmmzsyMan
Licenseeradio mon

oring
operations meet-]0 GFR 72,104 mm
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Table1-2

NUREG-1536 Coiipliance Matrix (Conunued)

Chapter 11 — Accident Analysie

Area .

Acceptance Criteria

—

ot

.controlled arca must not excéed 25 nuem to the whole body, 75

Dumng nommal operations and antiCipseted  occuiTences,
mquumuspeclﬁedhlocmmzommbemmwm
the annual dose equivalent to any individual located beyond the

myem %o the thytoid, and 25 mrent 10 any other organ as a resuRt of"
exposure to the following sources:

a. plaaned discharges ta the gencral environment of radicective
materials (with the exception ofadon and its decay products)

b. difect radiatiori-flom operations of the independent spent fuel
stocage installation. (ISFSI)

< mymh«muhdnndum from uranium fuel cycle
operations (i.e., nuckear power plant) ja the afiicsied area

the [ The
mmmmnﬂdmtvmdnxdnmm&xuqmaﬁ
conditions are peesented in Section 104, No off-oonmal
events are postulased that would resul inx a coouoiied arex
boundary dosx in eXcess of the nonhal conditaon acalysis.

'Any individual kicated at or beyoad the neagest controliced area

boundary must not receive & dose grealer thza 3 rem (o thie whoke

body onqé organ from any dmgn-basls accident.

The speat must be maintai a subcritica i

credible conditions (i.c., k cqual to o less than 0.95). At. At\m
unlikely, indey.2ndenl-and concusrent or sequential changes must be
postulated to occur In the conditions essential to nuclear criticality
safety before a nucleat triticality accident is possible {double
coalingency).

“Section 10 he conttolics arca
dose as & result of an accadent wall nog excaxd S rems (0 aary
a0, exclusine of shia

1on 6 4 presents.the sesuls of e ctncalisy exadaations
of the storag & cask for the most teactive credible
conduigns, includmg the ¢ s of the off-noanal
and accident condtion cvends exaluated s Séctions 12 3
and § 1.2, respectively.

Assined in Sechiony ~ O coicalay asalyscs ade

pesfoaned for the most reactive credible conliguranon of
uteaak.umehiw ennchaent, wishowt creds for fuel
bumug, and a1 the ot seactivermiemal wascr. miadcrator
density, even it iz statesd that wakes tanaoa 1 ReS
credible evenl. Therelore, criticality cmmmlm

two separalc cyents, such as (i)mukdngzlu
design-besis enciihement, uauradiated Im&lxwﬁ)
waler intzusion, occur.

e
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Table -2

NUREG-1536 Compliance Matrix {Continued)

Chapher 11— Accident Analyvie

N

Accoptence Criteria

wwcm :

“The cask and mamwyomwnfaymm&mkmd.
using morhybdnrmmnwepuble!om
Comirission, to demonstrate that they will reasonably maintain
mrmnrmmmmmw

Asnhedhmu.memmsymm
mheg;yford!uedﬂsleoﬂmﬂndm

mmmmm Tadioaciive
rosterial to 2 safe enddition without endangering public heakh and
safety. mkgmu.ymmmmgmumymu!um of
radioactive materials to the environment or radiation exposures is
;“SF; :gm of the jimits in 10 nge o;elg ;;} 72‘.'1'3’01)(5).
MR.Sstongesyuansmun 0 ready
gesrieval of the stoved spent fuel oo high Jevel waste (MRS only) for

compliance with 10 CFR 72,1220,

mmmmm:mmw
in Géctions 11.1 and’] 1.2 demonstrate that the spedit fucl
contents are &uhgoffmd-\d:eeﬂm
conditions. Therefore, retrieval of the spént fuel Srom the
systemcs viod impiicted by these postulated events,

The SAR must AT msrumens s<control systems that must

remain operstions! under accident cond,  p.

R

mm&umm!mmmml

sys!ans.bmmmmm.ﬁneiupecﬁu\mdamﬂmn . )

verifyproperopuﬂm cf!hes)mun
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Table12  NUREG-1536 Compliance Matrix (Coutinued)

Chapter 12— Operating Controls and Limite

“Regulatory Requirement

Description of Compliance

1. General Reyuiremant for Techuical Specifications

cant technical speciiications (complete with e bascs

<and uﬁﬁm ‘These specifications must include the following five areas
[10 CFR 72.44(c), 10 CER. 72.24(g):snd 10 CFR 72.28):
functionaloperating limits, monitoring instruments, and limiting controls
b. limiting conditions
surveillance requireménts
. design feabires

administrative controls

Subpest E, “Siting:Evaluation Factors,” and Subpast F, “General Design Criteria,” 10

10.CFR Pat 72, provide the bases for the cask system design and, hence, are
spplicable as btses for sppropiate ledmicll specificalions.”

[ 8

Functional and operating limits are specified in Appendix 12A,
Séction 2.0,

Limiting cogditions for operatioa are specified ix Appendix 124,
Section 3.0.

Surveillance requurements ace specified in Appendix 124, Section 3.0.
Design features are specified in Appendix 124, Section 4.0
Administrative controls are specifed w Section 125

‘2. Specific Requiremeats foi Techaical Specificatioas — Siarage Cask Approval

As a condition of » val. the design, fabrication, testing, and mainienance ofa spent
fuel DCSS must with thée requirenzents of 10°CFR 72.236. {10 CFR 72.234(a)) .

‘10 CFR 72,236 Specific Requifemeats for Spent Fuel Storage Cask Approval

The operaling coatrols, imjis, and surveillance activitics specilicd i Chapler
12 are intended 10 ensure that the sysiém 1y malatained withinl i3 dediga basia
through all normal, ofl*noamal, and accident condstions.




® @
NAC-MPC SAR
Docket No. 72-1025

>

Table 1-2  NUREG-1536 Compliance Matrix (Gontinued)

R .

Chapter 12 — Oparating Controls snd Limits

"!Eﬁ!m' MU proviae Spect i;! : ;%w%l 0 be stored in the DCSS.

Artamminpm, dmespeaﬁwioussbould include, but not be limited to the following
Setails {10 CFR 72.236{2)}:

2. typeolspent foel tie, BWR, PWR, or both)
B mﬁmw; allowable enrichment of the fuel prior 1o any irradiation
(i.e, megrwatt-days'MTU)
,d. mmpnbkmlmgmeofmemt fuel prior 1o storage in the DCSS
{m.imom § yeas)

€. fraximum bestihat the DCSS system is designed to dissipate
f. mmaximum spent foel Joading Jimit weights and dimensions
H.  conditienof the spent foel (i, intact 2ssembly or consolidated fisel rods)

must Ign gn criiena jor structures, systems,

tto uf

Tables |2A2-1 and 12A2-2,

Asspecified In.t\ppendix l:A. Section 3.1.3,the canister Is backfilled with
helium gas to maintsin an inert for the speit fuel.

The design bases and criteria Tor the sysicm are specified | Section 2.3, ‘

)L __inervin
w3 im . lOCE‘R‘lZ.!JG(b)
» $0 that the spent will be

mhnnedhumbmnq!mmmduemd‘blemdnms. 10 CFR 72.236(c

must peo dintson conlinement {estures that are
mﬂ'ammtlomeddnetequiruneuuin 10 CF.R?I.IN and 72.106 regarding
;radioective material in effuents, direct radistion, and area control. {10 CFR 72.236(d)
and 10 CFR Part 20)

‘1 Jimvits.

I0CFR 72:104 Criteria for Radiouctive Materials in Effluents and Direct
Radintion from an ISFS! or MRS
10 CFR 72106 Controlled Area of s ISFSI or MRS .

As shown In Section 6.4, thmrmmn-w

confisuration under all credible con
mmmwmwrwmmmmiﬁdhw
12A, Secfion 3.2.1. These limits are established to ensure thit, for the
minimum controlled ares boundary distance presented in Section 104, the
. controlled area bolindaiy annual dnse will be maintained within allowable
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Table 1-2

NUREG-1536. Comphance Matnx (Continued)

CGhapter 12 — Operating Controls and Limits

Description of Compliance

—— ope
W—Em%m I 1o meet the following criteria:

1+ Provide redundant sealing of confinement systems. [10 CFR 72.236(c))

1+  Proyide adequats heat removal capacity without active cooling systems. {10 CFR
. R236(0)

T Safely store the speat fuel fora minimum of 20 years and permit maintenance as
required. [10 CFR 72.236(5)]

Facilitate decontamination to the extent pra le. {10 CFR 72.236(i)
must be compelible with wet or dry spent & and unjoading

Tbendm&mybhmfummormcmrmmm ade presented i
| Section 232.1 and chapler 7.

As shown in Table 4.1-4, the system provides adequate heal removal through
the passive coohngdmgn features dascribed in Sectioa 4.1,

Section 1.1 and TableZ-1 specifya 50-year design life for the sysiem.
Routine mainicnance is permitied as specilied by Section 9.2,

isdiscussed i Seclion 24,
ot the system ase piesen

Deoommissionin of the

- facilities. [10 CFR‘B. 236(h
' Alst taspect 10 ascertain that there are 1o Cracks, pinbolcs,
uncoatrolled voids. or ather defects that could significantly reducé its confinement

g proce
mclude pmudum forwet and dey load’miand unloadin
As described in Section 9.1.1, mcmmunvuuﬂlvmd%'
examined priorto use.

effectiveness. {10 CFR.72.23
acant must ev: , and its sysiems important (o safcty, usm;

sppropriste tests or.other means acceplable.to the Commission, to demoustrate that
they will reasonably maintain confinemerit of radioactive materisl under normaloff-
nomal. and credible lccldent conditioas. [10 CFR 72.236(1)]

The canisteris ailalyzed for normal cond:lons in Section 3.4.4. 5, and {oc off-
nosimal and sccideat conditions in Sections 11,4 3nd 112 tcpcdmlx
Because the canister maintains adequale positive masgins of salety, the

system will teasonably maiutain confinement under.all credible conditions.
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Table 1.2 NUREG-1536 Complisnce Mwix.(Conﬁmb‘dj
— = — T Chapter 13— Quality ASSursnce
Arcording 1o ‘ 7, of Applica nical Information, the | A synopsis of the Nﬁcmcmm  Section

m)mmmmdudguauuhmadammmmm iremients of
10 CFR Part 72, Subpart G, “Quality Assorance,” wﬂhtegmd!otbeq.\p. “miobe
spplied tn the design, fabrication, construction, testing, orid operation of the DCSS
55Cs important 1o safety, Moreover, Suboatt G stetes thst the licensee shall establish
he QA program at the earliest practicable time consistent with the schedule for

accorkplishing the activies,

132. ‘This program description is consistent with the 18 criteria specified in
Subpart G. The Quality Assurance Program is approved by the NRC under
10 CFR 71, Subpart H,
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Table 1-2

NUREG-1536 Comphance ‘Matrix (Continued)

Chepter 13 — Quality Asswance

Area

Criteria

Quality Assarance
Orgasization

Description of Compiance

- - ~
“The SAR should describe (and illustrate In an appropriaic chart) the
orgmiutional structure, interrelationships, and areas of functional

responsibility and authority for all 6rganizations performing quality-
and safety-related activitles, including'both the applicant's

'lcorganization and principal contractors, if: appliable. Persons ot

ofganinnons responsible for ensuring thatan appropiiste QA
program has been established and verifying that activities aflecting
quality have been correctly performed should have sufficieat
wm‘fnty,ucm.‘:‘:workmu,mdmmumd freedom to cary
out that Hity.

.| The d provide ac

The QA ocgmnzanoa 13 descnibed 1 Sectice 13.2.1. An
organizational chart js provided in Figure 13.2-1.

e ev t the applicant's

QA program will be well-documented,

proposed planned,
1 implemented, and malatained to provide the appropeiate level of

control over actjvilics and SSCs, consistent with their.relative
im ce to safety.

‘The implementalion of the QA progranmt 1% described iy
Scction $32.2.

The SA app jcant will'use to
define, connol and verify thc deslgn and d;evelopment ofthe DCSS.
An effective design control program will provide assurance that the
proposed DESS will be appropriately designed and tested and will
perform its intended function.

Designt contrul 1s described in Section 1323

Procurement Document
Coatrol

Documents.used to procure SSCs or servicesshould include or
reference applicable.design bases and other requirements necessary
to ensute adequate quality. To the.extent riecessary, tiese
procurement documents should require that supplicrs have a QA
program coasisient with the quality level of the. SSCs or servicesto
be procured.

Procurement document control is described in Section
1324,

The SAR should define the apphunl‘s proposed procedures for
ensuring that activities aflecting quality will be prescribed by, and
performed in accordmce with, documented instructions, psocedures,

Procedures, insauctions and drawings are descaibed
Section 13.2.5.

or dmmngi ofa tﬁ!%m_al&c for the circumstances.
The SAR ine eappmmspmposcdprmdumfor

prepasing, issuing, and tevmng documents that specify quality
requirements or prescrive activities affecting quality. These
E;ocedum should providé-adequate control te ensure that only the
documents are used. In addition, the applicant’s authorized
petsonnel should carefully reviéw and approve the accuracy of all

documents and usocmed revisions before they are n‘.leucd foruse,

Document control Is described in Section 13 2.6
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|

9. Control ol Special

Processes

Table 1-2 NUREG 1536 Complnnce Matrix (Contmued)
Ctupbr 13— Guality Assursnce —
Area tance Criteria . of
. 7e -Coatrol ol Purchased ~The SAR should delne applicant’s or trol o nems and servicey
Materisl, Equipment, and | controlling purchased material, equipment, and services to ensure Séction 13:22.7.
Serviees conformance with specified requirements.
[ N Tdentilication and Control MARMHdeﬁneme applicant’s pmpowdprwmons_ﬁ; Identiiication and controj of matenll, parts and componam
of Materials, Parts, and identifying and controlling materials, parts, and compdnents to zre described in Section 13.2.8.
Com s ensure that incorvect or defective SSCs are not used.

The SAR should deseribe the controls that the applicantwill
establish 1o ensure the acceptablility of special processes (such as
heat trestment, nondestructive testing, and chemical

welding,
¢lecning) and that they are performed by qualified personnel using

Control of special processes is described I Section 13.2.9. |

T0. Licenace Tnspection

J1. Test Control

qu_ﬂgmgproeedummdmmn
AR should deime the applicant’s proposed provisions for

{ inspection of activities affeeunmullity to verify conformance with. .

Tnspection Is described In Section 13.5.10.

instructions, and drawin
S me the applicant’s proposed pravisions {or tests
to verify that $SCs conform to specified mquimnmmd will

perform s:tisfacwnly in service. The applicant should specify test
requirements in written including provisions for
documenting and evalusting test results, In addnion the applicsnt

13. Handling, Storage, and
Shipping Control

"Test control 15 descrybed 1h Section 13211,

-adgumd ﬂﬁlﬁﬂ intervals,
e the APpIICEAL'S proposed pro

control the handling, storage, shipphg. clesning, mdptuuvaim of
SSCs in accordance with work and inspection instructions to prevent

damszge, Joss, and deterioratior

) should establish ﬁeﬂimmtormml. . .. -
12. Control of Mensuring and msmmsgﬁm the applicant's pmposed provisions (o Control of meastring and test equipment is described m
Test Equipmenit enzure that tools, gauges, instruments, and other measuring and Section 13.2.12,
testing devices are properly identified, controtied, al‘brued, and

| Handling, storage and shipping Sredrscribed n Seciion

13.2.13.
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Table 1-2 NUREG-1536 Compliance Matrix (Continued)

.
e
[

T S caupun:-mmm

Description of Compliance

Acceptance Criteria
“The SAK should deline. the applicant”s proposed provisions to

Tic lup«qu.'raa. and
Opérating Statns

| inadvertent use or ing of inspections and tests.

conuolﬂnm:pedm.mt,mdopqamgmﬁssc:mmmt

ln.spechon. opamgmmsmdumbedm
Section 132.14.

15. Noacouformiag Materials,
Parts, or Compoaeats

The SAR should me applicant’s propased provisions to
control the-use or disposition of noaconforming roatcrialy, parts, or

(l‘.bntml of nonconloming Wems 1 Gescribed i Secton
32.15.

* [T Corvective Action

'nﬁ:wﬂ define the applicant’s proposed provisions'to
casure that conditions adverse to quality are promptly identified and

T7: Quality Assarance
Records

-correcied and that measures ace taken to lude recurrenée. .
|"The SAR should define the applm"s pt% pravisions for

identifying, retainiig, retrieving, sod maintainisg records that
document'evidence of the oontrol of quality for mwmes and SSCs

Corrective actiod 1s described i Sechion 13216,

| efiectiveness of the overall progtam. The SAR should cleasly

‘| management levels to review and assess audit results, Ibaddition,

im%uo ufa
The: ne the.npp U's proposcd provisions for

planning, scheduling, and'condnctmg audits to verify compliance
with all aspects ofthe QA , and (o determine the

identify responsibilities and procedures for Londucting audits,
documenting-and reviewing dudit results, and designaling

the SAR should describe the ngplmm s provisions for incorporating

Audils are desenied in Section- 13.2.18.

‘| the slatus of-audit recommcn('hhons in management teposts.
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_ Table1-2  NUREG-1536 Compliance Matrix (Continued)
" - chwuvwmlog _ .
Areas of
1. Facd Festures

T, Cask Design Features
{3, Finewcial/ Records

vauions must be' mnde o m:ilime Ueeonwnmuion ‘of structures
and equipment, minimize the quantity of radioactive wastes and
. contaminated equipment, and facilitate the removal of radioactive
wastes and contaminated materials at the time the ISFSI or MRS is
anent) deeommimoned. 10 CFR 72.130.
must 1) n=te tamnation to
icable. [1D CFR’lusﬁ(i).L

extent

[
| applicable to a DCSS.

.| Section 2.4,

iMminioning considerations are disissed in Section
4

mmmmdmmdh

& requirements for financial assurance and record Keeping
associated' with decommissioning are found in 10 CFR 72.30.

10 CFR 7230

Financial Assurance and Recordkeeping for
Decommissioning

Financlal and record Kecping 1ssues are site-specific, avd |
ﬂ'-nnotapplie-bletoabcss .

4. Licemse Termination.

“The requirements 1ot (erminating an [SEST license ang
decommissionirg ISFST sites and busiitings are found in 10 CFR
72.54, including the reqitirements for submitting the final
decommissioning plan,

TSTST Ticense termmation 1s & SE-Specilic 15sue, wdths |
not applicablz 1o a DCSS,

C'W“"mbﬂhﬂ . . i . ~ _ . —.

. Critsria ' i , ) wd% . ]
It ination of buj equipement, as specinied in RG 1,86, The decontamination featyres of the systenyare )
Section 2.4, . . ,

5. Clasnlicaton and disporl of wastes, as contaned 1 10 CFR 61333, ‘Not spplicable. ~ .
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L1 Intreduciion

The NAC-MPC system is a trangport compatible dry storage.system that 1ises a verfical concrete
storage cask and a stawnless stee! transportable storagé canister (canister) with a wilded closure to
safely store.irradiated nuclear fuel. (spent fuel) H The canister is:stored in the cenfral cavity of
the concreté cask and is compatible. ‘with the NAC-STC transport cask for future: off-site
shipment. The:concrete storage. cask provides radiation shielding ard-contains internal.air. flow
paths that.allow the decay heat from-the canister coritents to'be removed by natural:air circulation
around the canister wall. The system is designed to meet the requirements for storage-of Yankee
Class Jiiilk fucl JE. The NAC-MRC has been designed and analyzed for a Jfj-year life.

The principal components of the NAC-MPC system are the canister, the vertical q:ow'ctcﬁcask,
and the transfer cask. The loaded canister dis-moved to and from the concrete, cask with the
transfer.cask. The transfer cask provides radiation shielding, while the canister is being closed:
and scaled and while-the canister is being transferred. The.canister is placed in the copérete cask
by positioning the transfer cask with.the loaded canister on top of the concrete-cask and loweting
the canister into the contrete cask. Figure I.1-1 depicts.the major components of the NAC-MPC
‘systém and shows the transfer cask positioned on the top of the concrete cask.

The NAC-MPC is dasigned to safely.store up t0:36 Yankee Class spent fuel assemblies BY. e
fuel [ is initially loaded into a- canister containing baskct. Flgurc 1. 1-2 dcpicts the

Yankee Class fuel includes Upited Nuclear, Combustion Enginecring, ExxonsANF, and
Westinghouse Type A and Type B fucl designs. The Type A and Type B fucl designs are
complementary configurations that accommodate the use of a cruciform contro) blade in reactor
operations. The fuel specifications that serve as the design basis for the NAC:MPC aie presented
in Section 2.1. -

The system design and analyses were performed in accordance with Title 10, Code of Federal -
Regulations, Part 72 (10 CFR 72), ANSI/ANS 57.9-1984 and the applicable- ssctiens of the
ASME Boller and Pressure-vyew ¢l Code and the American Concrete Institute Code.
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Figure-1.1-1 ‘Msjor Componcnts of the NAC-MPC System
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Figure 1,12 Transportable Storage Canister Showing the Spent Fuel Basket
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The NAC-MPC System

The NAC-MPC.system provides long-term storage Jf énd subsequent transport [N
I using the certified NAC-STC. During long-term storage, the system provides an inert
environment; passive ‘shielding, cooling,.and criticality control; and, a confinenient boundary
closed by-welding. The structural integrity of the system precludes the release of contents in any
of the design basis normal conditions arid off-normal ér accident events, thereby assuring public
health and safety during us¢ of the system, )

121 NAC-MPC System Components
The NAC-MPC system consists of three principal comporients:

¢ Transporiable storage canister (canister),
¢ Vertical concrete cask, and
* Trar';sfcr cask,

Ancillity equipment needed to use the NAC-MPC System is:

Automated or manual welding equipment;
An gir pallet or hydraulic roller skid (used to move the storage cask on and off the
heavy haul transfer trailer and to position the storage cask on the storage pad);
Suction pump, vacuum drying, heljum backtill.and leak detection equipment;

A heavy hatl trailer or cask transporter (for storage cask transport to the storage pad);
Alignmént plates and hardware fo position the transfer cask with respect to- the
storage or transport cask; and,

Alifting yoke for the transfer cask and lifting slings for the canister and canister lids,

In sddition to these j'éms, the system riquires utility services (electric, air.and water), common
tools and fittings, ard miscellaneous hardware,

The transportable s'orage canister is designed to be transported in the NAC-STC Storable
Transport Cask (Cert.ficate of Compliance No. 71-9235). Transport conditions established the
design basis load condifious for the eanister, except for canister lifiing. The transport load

1.2}
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mndmommdwehghamintbeummnhmwouldbepmdmedbythemﬂoad
conditions alone. Consequently, the canister design is conservative with respect to storage
conditions. The evaluation of the canistet for transport conditions is found in the Safety Analysis
‘Report for the NAC-STC Storable Transport Cask, Docket No. 719235,

1.2.1.1 mmmmmmmm

mumspomblestmgeamsm_abaskeubatmcommodatuupmﬁvmkeecm

-fue!usexnbhu.

The canister uxmbly»consists of a right circular cylindrical shell with a welded bottom plate, a
fue] basket, a shield lid, two penctration port covers, and a structural lid. The cylindrical'shell;
plus the bottom plate and lids, consumtesﬁ:econﬁmentbomdmu The fué] basket is based
on the directly loaded fiel basket design used in the cettified NAC-STC. This-basket features
the NAC-patented poison tubes and stacked disk design with heat transfér disks. The basket was
analyzed using the ANSYS computer code to demonstrate that it can withstand the horizontal
drop loads without deforming in a way that damages or constrains.a fuel assembly. This tube

and disk design has been accepfed and approved by the NRC, pursuant 16 10 CFR 71 and 10

CFR 72. Table 1.2-1 summarizes the major physical design parameters of the canister,

The fuel basket design is a right-circular cylinder configuration with 36 -fuel tubes latérally
supported by a series of support disks, which are retained by spacérs on eight fadially located tie
rods, The support disks are stainless steel (17-4 PH).with holes for the poison fuel tubes. The
basket top and bottom weldinents are fabricated from Type 304 stainless steel. The tie rods and
spacer sleeves are also fabricated from Type 304 stainless steel. The fuel assemblies are
contained in fuel tubes, The fuel fubes are fabricated from Type 304 stainless steel with encased
BORAL sheets on all four outside surfaces of the fue] tube. The BORAL provides.criticality
controf in the basket.

The heat transfer disks are aluminum with holes for the fuel tubes, The heat transfer disks are
spaced midway between the support disks and are the primary path far condugting the heat from
the fuc! assemblics to the canister wall. Holes in the heat transfer disks for thetubes and tle rods
ars sized to-accommadate thermal expansion ocsurring afier the fuel is placed into the basket,

l-2-2
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The fisel basket tube and disk design provides the structural integrity to maintain the spent fuel in
a subcritical configuration during normal operations and the hypothetical accident events, even if
optimum:moderator condition and fresh-fuel are assumed. With the most reactive fue), the fuel
basket maintains Ky <0.95. Subcriticalityis assured assuming fresh.fuel loading and.no soluble
boron in the spent fuel pool water during fuel Joading operations.

Thé transportable storage canister assembly is designed ‘tv facilitate filling with water and
subsequent draining and drying. A rounded-notch is located at the bottom of each fuel tube,
ensuring: free flow of water between the inner tube regions and the disk regions. Each of the
disks also has three holes to supplement the flow of water between disks. In addition, the bottom
plate is.positioned by supports above the ‘bottom of the canister to facilitate witer flow to the
drain line..

The canister s fabricated from 5/8-inch thick Type 304L stainless steet rolled plate, joined at its
edges by a full penetration weld, which is radjographed. The bottom closure is.a 1-inch thick
Type 304L stainless stee] plate joinad to the canister shell by a full penetration weld, which is
ultrasonically examined. The stainless steel material was selected to be compatible with the
DOE MPC program guidelines for futuré disposal and to minimizs the- potential for any, adverse
chemical reactions in the spent fuel pool. Tlie design of the shield lid and structura! lid allows a
redundant confinement scal at the top of the canister, Each lid weld is liguid penetrant examined,

The vent and drain ports through the shield Iid allow the inner cavity to be drained, evacuated,
and backfilled with helium- to-provide an-inert atmosphere for long-term dry storage. The drain
portis equipped with a quick disconneet fitting and a drain tube that extends nearly to the bottom
of {he-canister. The vent port extends-to the underside of the.shield lid and is equipped with a
quick disconnect fitting used for vacuum drying.and heliur backfilling. Afier draining, drying,
backfilling, and testing operatiofs are complete, port covers are installed and welded to the shield
lid to seal the penetration,

A summary of the canister fabricaion specifications is presentéd in Table 1.2-2,
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1242 Verical Coooritz Cask

The vertical consrete ciak (s1onge cask) I the sterige overpack for the tninsportable stonge
eanlsier, 1t provided structunad support, ablelding, protection from environmental conditions, s
. pafural eoavection cooling of V3 cinldter during long-temm storage. Table 123 lists the
principal physleal design parameténs of the storage cask. The stwiage cask is s reinforced
concrets {Type Il Portland cement) striscture with a structural steel inner liner. The concrete wall
and siee] Jiner provide the neulron and gamma radiation shielding 1o redice the average contact
dose tiiz to Jess than 50 millirer x5z hoor for design besly fuel. fnoer ind outer reinforeing stee!
(reber) sasemblies sre contained within the concrete. The reinforced conceste wall provides the
siructurs] strenglh to protect the canisier and ity contesty In natural phengmena events such ay
‘woade wind loading aad wind driven missiles  The storage cask Incorporatss reinforced
chamlered comers o3 the edges 1o fcilitate construction, "Fire block.” an Lasulating matedal
peovided by BISCO. 15 placed on the base of the cavity to prevent contact between the stainlesy
stze] canistee sad the eachon stzed pedestal. The storage cask is shown In Figuns 1.241.

The storags eask kas o sanular air passage 1o allow the matural elesulation of air around the
canister b 1mose 1h decay heat from s spent fucl |- The sir Inlet and outled vents are meel
¥ned peactrations Uit take soaplansr pathy to e conerele cask cavity 1o minimize radistion
seeaming. The dseay hest 1s waustined from the fued assemblies to tr- tubes i the fuel basket
and Uropgh e bast ransfioe vt the caaister wall Heat flows by sadiation st NN
frax the eanister wall 12 the it ciroubating teough the concrete eask sanulsr oir passage and is.
exhausted theough the our ogtlet veats  This pasnve coolisg sysizm fy dasigned 1o maataia the
peak elsddiug temperanare of both stamleds stecl and zircaloy ¢lad fuel well below scceptable
lmats dunag leagdemm womze This dengn ol mambsing the bulk coneeets temperatirs belaw
USIF aad Tocatued ewrursts teraperaturcs Belaw 200°F i norn] operating condiuons

The sp o tle stotrgecask s elosad Py sobuctd plug end bd The ehucld plug 1y sppeoximately §
iechict tuck oA sncnrpeaatet carbos steel Plats o3 priima rsdistion shuelding and NS-HFR 63
roann redineen shitlbag A cubom sledt B e provides sddaions) gavma 1adution
eshing v atatallsd aboag U ueld plug  The Ruckd plog oo Jud reduce akystune radiation
G Py 308 covk ad et o Fotixk thé tantor from e ensuoament and pravlared tarasds
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misslles. The Iid Is bolied in place mid has mimper indieting seals on two of the installation
bolis.

Fabrication of the storage cask involves no unique-or unusual forming, concrete placement, or
reinforcement requirements. The sénesete portion of the storage cask is constructed by placing
concrete between 8 reusabls, exicrior form and the Innermetad liner. Réjnforcing bears are used st
the inner and outer concryz surfaces 1 provide structuns! integrty. The inner finer and basc of
ths storage cask art shojr fabricated.

The principal fabrication specifications for the stocage cask ate shown in Tuble 1,24,

1213 Toasfir Cuk

The tesosfer cask, with Its lifting yoke, is primaxily a lifiing device used (0 move the canister
sssembly. [t peovides biological shielding when It contalng & loaded canister. The transfer cask
km{wwvmmm«ofmcmwmwozkm:amt&tswngtmk,or

Table 1.2-5 shows the pringipal dedign pasamwetets of the transfee cask.

The wransfer cask Is & multiwall (steelTead’;- NS-4-FR nevtron shield/stech) deslgn, which limits
the hamgige. contact radistion dose rate to Jess than 200 puvembr. The tansfec cask design
incorporates & 1op retuning nag. which is bolted In place, thet proventy g leadad canlster from
being inadvedently removed through tic top of the vansler cask  The transfer cask hos
Rirscteble bottom shisld doors. Dunng lesding opetations, e docyz see closed and secured by
pins, 0 Uy cannot anadvertently open  Duning unloading, the doors e retracted vung
hudanle cyhndecs 1o allaw thecan— .. o b2 lawered 1ato the siocige ocfranspodt easks. The
weasforesk i ghown ta Figure § 22

To qualify the trassler cask 2 8 beavy Jillng devive, 1t s deaipned, fabricated, and load tenied
fot therequitenicals of NUREQ-06) 2 asd ANSENI4 6

To muvnonre poteatal conraranaten during lesding opcratoas 1 the spent fuel pool clesn
VY 18 Cusutated 1 the £ap hewetn the teansler caok atenor surlice and the cantitet extenor
slice. Thetransles cack haz twns supply and twa diacharge hinés pasning Besugh sty wall
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These lines allow hoses 1o be connected and clean water 1o be pumped into and through the
annular gap to prectude the intnision of poot water when the canister is being loaded.

1214 AulinyEquipment

This section presents & brief description.of the principal auxiliary equipment needed 10 operate
the NAC-MPC in accordance with jts design,

12340  AdapierPlate

The adapter plate is a carbon stee} table that bolts ta the top of the vertical concrete (storage) cask or
the NAC-STC and mates the transfer cask to eitherof those casks. Jt has a large center hole that
Mlows the transpetable storage canister to be naised or lowered through the plate into or eut of the
transfer cask.  Rafls are incorporated i the adapter plate to guide and support the bottom shield
doors of the transfer cask when they are in the open position. The sdapier plate also supports the
hydraulic system ond the sctuators that open and close the transfer eask bottom doors.

12142  AlrPadRigSet

The air pad rig set (ale pad 52t} Is 2 commercially avallable deviee, sonietinyes referred to o8 an
girpallet. When Inflated, the alr pad set Jifts the concrete cask by using high volurs alr. Thealr
p3ds employ 8 ceatinuous, regulatad air flow sits & contrel system that equalizes Jifting heights
ef the four sir pads by regulating compressed-a'e fiow Lo cach of the elr pads. The compeessett
air s4pply creates an oir filler between the inflaed alr cushion and the supporting surface. The
thin film of 2ir allows the concrets cask to be lified and moved  Once lifted, JNSENENENNE

12043 Autamatie Weliine Syatem

The sutomatic welding system consisis of cammercually available componsnta with a-eustamized
weld head.  The components inclede 8 weldine machine, d-remets pendant, ¢ camrisge. o diive
raotor and welding wure motor, and the weld head  The system s dengned 1o moke 8t Jeast one
weld pass autonsatically around the camater afice its weld tip 1x manually poswonad 8t the proper
lscaueni At 2 renult, sadatun exposere dunng caniuter elosure is tduch leas than would be
incirred from nagnual welding

£248
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12,144  Dnaining and Drving Sysiem

The. dninipg and drying system consists of a suction pump and & vacuum pump, The suction
pump §s used 0 remove free water from the canister cavity. The vacuum pump is a two-stage
vnit for drying the interior of the canister. The first stage iy  Jarge capacity or “roughing” pump
Intended to remove free water not removed by the suction pump, The second stage is a vacuum
punp used o evaciaie the canister interior of the small amounts of remaining moisture and
esiablish the vacuum condition,

12345  Halium Leak Test Equipment

A helium leak detector is required o VErify the Integrity of the welds of the canister shield ld,
The helium Jeak detector is the mass spectrometse type.

12146  HoayvHaulTraller

The heavy hatd traller §s used to move the vertical concrele storage cask. A special traller has
been designed for wansport of the empty or loaded storage cask. The design incorporates s bulli-
injacking system that factiitates ralsing the storage cask to allow Installation of the alr pad set
used to move the cosk onfo the storage pad. The traller Incorporates both reinfoceing to Incresse:
the traller foad-bearing ares and deslgn festurcs that reduce its fuming radivs, However, any
camracesial dovble-drop-framie traifer having 8 deck helght spproximately matching that of the
stoge pad could be veed.

12147  Lifine Jasks

Hydranlic Jacks pre installed atJacking pads la the bottom sirducts 1o lifk the storage cask so that
the olr pad et con be installed orremoved  Four bydraulic pad jacks-are provided, along witha.
conlrol panel, an elctrie hydeavlic oil pamp, an oif reservolr tank ¥nd all bydrsulic lines and
fitings. Thz jacks soe veed (o Iift tae cask approxiroascly thres inches. This permits installation
of four olr pads undee the concrels cask.




NAC-MFPC SAR
m NO. 72'1025

12,148  Riggingand Slings

Load rated riguung attachments and slings are provided for major components, The rigging
attachments are swivel boist sings that allow sttachment of the:slings fo the hook, All slings are
commercially purchased to have adequate safety margin 1o meet the requirements of ANSI N14.6
and NUREG 0612. The slings include a concrete-cask Jid'sling, concrete cask shicld plug sling,
and canister shield Jid sling, loaded canister transfes sling (also used to hanidle the structural Jid),
canisier reiaining ring sling. The appropriate rings or ¢y¢ bolts are provided 1o accommodate
esch sling and component,

The transfer cask Jifting yoke Is specially designed and fabricated for Jifting the transfer cask, It
is designed 10 meet the requirements of ANSI N14.6 snd NUREG 0612. It is single-failure-proof
by design. The transfer cask lifting yoke is initially load tested to 300 percent of the design Joad.

1.2,14.9 net

The vestical concrete cask has four outlet vents near the top of the cask and four Inlet vents st the
‘bottom. Each outlet Is equipped with a permanent remote temperature detector mounted in the
outlet oir plenum. The detector Is used to measure the outlet alr temperature, which can be read
at & display device Jocated on the outside surfuce of the concrete cask ot at a remoie location,
Thc d:tcctor: pe lnstancd on alt of e storage easks at the ISFSL. I

12.15 Trapsport Cask

The transportzble storage canister is dasigned ta be transported in the NAC-STC. The conlster
El is pasitioned in the NAC-STC cavity with two axial spacers. The spacers are required
bezauze the JRgoH cask cavity length is 165 Inches while the length of the canlsier Is 122.5
inels.

The NAC-STC is Jicensed by ths NRC pursuant to 10 CFR 71 (Certificate of Compliance No.

H.9235) A reqeent for an emendment to the NAC.STC Cettificste of Complisnce to

sRerporate transport ef the canistér was submited to the NRC on Decunber 30, 1996 The
. NACSTC Is dewigned for free sterchange/rsil ehipment.

12t
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The transport configuration of the NAC-STC is shown in Figure 1.2-3,

1.22 QOpenational Features

This section outlines the principal handling activities of the NAC-MPC storage system. The
sysiem provides passive Jong-tem storage of spent fuct Jf in an inert environment. In storage,
the only active system is for temperature monitoring of the outlet air, This-temperature js
recorded daily as a check of the therinal performance of the storage system design. This system
doey not penetnate the confinement boundary and is pot essential to the safe operation of the
NAC-MPC,

The principal activities associated with the use of the system are closing the canster and loading
the canister in the storage cask. The transfer cask js designed 1o meet the reqyirements of these
operations, The transfer cask holds the canister during loading with fuel ]} grovides biological
shielding during closing of the canister; aiid provides the means by which the foaded cenister is
moved (o, and installed )n, the storage cask. The cunister assembly conslis of five principal

-components: the canister shell (side wall and bottom),.the shield:1id, the vent-port, the drain port

(together with the vent and dnain port covers), and the structural Jid. A draln tube extends from
the shicld lid drain port to the bottom of tie canister. The location of the drain and vent ports is
shown in Figure 8.141.

The vent snd draln ports allow the draining, vacuum drying, and backfilling with helium
necessary (o provide o dry. Ineit stmosphere for the contents. The vent and drain poit covers, the
shield lid, the canister shell, and the joining welds form the primary confinement boundary. This
boundary is shown in Figure 7.1} A secondary confinement boundary Is formed over.the shield
lid by the structural lid and the weld that joins it to the ean'ster shell. This bouridary is shown In
Figwe 7.12.

The stmactural lid contamns the drilled and wapped holes for attachment of the swivel koist rings
used (0 liftthe Josded canister. The draled and tapped holes aee filled with bolts or plugs to
avold collecung debiis, and to preslude the possibil , of radiation streaming from the holes,
when the hoist rings are net instatied
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The steg-by-step procedures for use-of the NAC-MPC systém arc presented in Chapier'8, The
following list presents a brief description of the principal activities, This list assumes that the
empty canister js install~d in the transfer cask for spent fuel pool loading.

Lift the transfer cask over the pool and start the-flow of water to the transfer cask
anpulus and canister, Afier the annulus and canister [ lower the cask to the
bottom of the pool.

Loac the selected spent fuel assemblies JJ] into the canister and set the shield lid:
Reise the transfer cask from the pool. Decontsminaste the transfer cask exterior as it
clears the pool surface, Drain the annulus, Place the transfer cask in the
decontamination area.

Weld the shidld Jid to the canister shell. Pressure test the weld. Drain the pool water
from the canisier. Attach the vaceucisystem to the drain line, and operaie the system
t0 achicye a yacuum,

Hold the vacuum and backfill with helium tg ] atmospheré. Restart the vacuum
system and remove the helium. After achieving vacuum, hackiill and pressurize the
canjster with belium, .
Helium Jeak check the shield Jid welds, Vent the helium pressure o | atmosphere
(absolute). Install the vent and drain portcovess and weld them to the shield lid.
Install the siructural 1id and weldit to the canister shell. Install the-hoist rings, and
attach the canister Jifting sling. Install the adapter plate on the storage cask,

Lifi the transfer cask to the top af the storage cask and set jt on-the adapter plate,
ensuring that the bottom door hydraulic sctuators-are engaged.

Attach the canister lifting slings to the-erane hook and Jift the canigter.

Open the bottom doors of the transfer cask.

Lower the eanister into the storage cask. Detach the camister slings from the hook.
Remove the transfer cask and sdapter plzte. Remove the canisteplifting slings.

I 1all the shield plug and Jid on the concrete cask.

Move the Joaded storags cask to the storage pad.

Using the air pad rig set end o towing vehicle, move the storage cask to its designared
focation on the storsge pad.

The removal operations are cssentially the reverse of thesg steps, wcept that weld remova! and
cool down of the contents are raquired.




NAC-MPC SAR ‘ January 1999
Dociet No. 72-1025 . _ Revision0C

The special equipment needed 10 openate the NAL-MPC system has been described in Section
1.2.1.4, Other items required are miscellsncous hardware, connection hose-and fittings, and hand
tools typically found at a reactor site.

123 €23k Contents

The NAC-MPC is designed 10 store up 40 36 Yankee Class [Jii foe! assemblies flf. The
Yankee Class fiscl consists of fuel assemblies manufactured by Westinghouse, United Nuclear,
Exxon, and Combustion Engineering. The assemblies vary in initial enrichment from JJ t0 4.94
wio ¥*U. Each manufacturer’s types of assemblies include two configirations identified as Type
A and Type B. The amangzment of fuel rods differ in each types to allow the fuel assembly. to
accept 8 segment of a control blade used for criticality control. The characteristics of the

Yarikee Class JJi§ fuels are presented in Table 1.2-6. NSRRI

Ao R wy S
P .

—— b « -

A canister may contain one or more Reconfigured Fuel Assemblics designed to confine Yankee
Class spent-fuel rods, or portions thercof, which are classified as failed, and to maintain the
geometri¢ configuration of the rods. It is designed to confine failed fuel during all storage and
trarsport conditions, Since there is no significant remaining “gap activity™ In the failed rods,
pressure retention is not & concern. The assembly can accept up to 64 full length spent fuel rods
In ain eight by cight array of tubes. A, sketch of the assembly is piovided in Figure |-

The Reconfigured Fuel Assenibly consists of a shell (square tube with end fittings), a basket
sssembly and 64 fuel tubes. The extemal dimensions of the shell arg the same a3 those of o
standard Yankee Class ppaat fuel assembly and all materials sre stalnless steel. Jt is designed
such that it can be handled in the same manner as a standard Yankee Class joef fusl assembly.
The spent fucl is confined in the fuel tubes. The tubes are supported by a basket assemibly within
the shell and have end plugs with drilled holes to permit dralnlog drying and Inerting with
helium. The shell bas holes In the top and bottom fittings to peomit draining, drying and inctting
of the assembly.
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The tota! number of full length rods that can be placed in the Reconfigured Fuel Assembly is less
than the nuraber that are if the Yankee Class fue] assemblics (maximum of 64 versus 231 rods of
the most re;+stive foel). Consequently, the effecis of a Reconfigured Fuel Assembly placed in a
canister (¢.g., criticality, thermal output, source term) are significantly less than the effects of a
design basis Yankee Class JJJJ fuel assembly. These effects are evaluated in the sppropriste
chapters that follow. '
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Figue 1.2-1 Vertical Concrete Storage Cask
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Figure 1.2-2  Transfer Cask
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Figure 1.2-3 NAC-STC Transport Configuration

..1 r“;
iy
4
e
T ‘
j-:i
T

e e
|
]
r

1 P ., - x

{
. ' }
S 1 ) repey | sy v 1im
-t PEER
~ L]

12-15

R
5 1
;._.‘-.L.u_..'. --'11

N - 2




NAC-MPC BAR
Docket No. 72-1025

Figure 1.2 Reconfigured Fuel Assembly
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_ Table1.2-1  Major Physical Design Parameters for the Transportable Storage Canister [Jj}

3 Value
Transpertable Storage Canister
70.64 in.

1122500,

36 Yankee Class JJJli fucl asscinblics -
]

54,730 Ibs. (nominal) w/ fuel

N
1 12.5 kW (fuel)

- .

L
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Teble 1.2-2  Transportable Storage Canister JJ§ Fabrication Speification Suminary

Materials
¢ All material shall be in accordance with the referenced drawings -and meet the applicable

ASME standard,

All welds shall:be in accordance with the referenced drawings.

All filler metals shall be appropriate ASME material, .

All'welders and welding operators shall be qualified in accord ~ »édh-ASME Section IX.

All welding procedures shall be written and qualified ir accordince with ASME Section IX.

All welds specified to be visually examined shall bé exuimined as specified in ASME Section .

V, Article 9-with acceptance per ASME Section

o All welds specifiéd to be dye penetrant examined shall be examined in accordance with the
requirements of ASME Section- V, Article 6, with acceptance in accordance with ASME .
Section III, NB-5350.

« All personnel performing examinations shall be qualified in accordance with the NAC
International quality assurance program-and SNT-TC-1A.

« All welds specified to be radiographed-shall be examined in accordance with the requirements
of ASME Section V, Article 2, with acceptance per ASME Section III, NB 5320,

o All welds specified to be ultrasonically examined shall be examined

ASME Section:V, Article 5, with acceptance [ 8RR Bl ASME Section I1I, NB-5330,

Fabricati

s All cutting, welding, and forming shall be in accordance with ASME, Section 1Il, NB-4000
unless otherwise specified. Code stamping.is not required,

¢ All surfaces shall be cleaned to a surface cleanness classification C or better as defined in

ANSIN45.2.1, Section 2,
o All fabrication tolerances shall meet the requirements of the referenced. drawings afier
fabrication.

Packaging ~
o Packaging and shipping shall be:in accordance with ANSI N45.2.2,

Ouslity Assurapce
« The canister i shall bé fabricated under a quality assurance program thit meets 10 CER 72

Subpart G and 10 CFR 71 Subparnt H.

+ Thesupplier’s quality assurance program must be accepted by the licensee prior to ipltiation
of work.-

« Hold points for inspection of a completed basket assembly are verification of the basket
sssembly-diameter and length, insertion of @ “dummy” fuclassembly into cach fuel tube, and
insertion of the basket into the canister shell.

A Certificate of Compliance shall be issued by the fabricator stating that the canister JJJl the
specifications and drawings.

1,221
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Table 1.2:3  Major Physical Design Parameters for the Vertical Concrete Cask

Pnr_aneier -

"] Valde

Height

|

Outside dismeter

1128 m

Shiclding (side wall)
Concrete thickness
Steel'thickness

2l in.

Rediation dose rate (HD:
Side surface
Top surface
Air inlet/ outlet vents

'< 50 mrem/Mr

<l mremhr
< 100 mrem/hr

:chight

155,000 Ibs. (nominal)

Air flowat design Feat Joad

I (lbs.-m)/sec

_ | Materjal of construttion
' Concrete:
Reinforcing steel
Steel liper

Type 11 Portland Cement
A615 Grade 60
A36-Carbon Steel

Service life

20 years

Maximum caoncréte temperatures for normal
operation

150°F bulk
200°F Jocal
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Table 124  Concrete Cask Fabrication Specification Sumrhary

Concrete mix shali be in.accordance with the requirements of ACI318 and ASTM C94.
Type ILPortland Cement, ASTM C150.
Fine aggregate ASTM C33 and C637.
Coarse aggregate ASTM C33 and €637, -
Water Reducing ASTM C494.
Pozzolanic Admixture ASTM C618.
- Minimum Compressiye Strength 4000 psi at 28.days.
- Specified Air Entrainment 3% - 6%.
¢ All steel components shall be of niaterial as specified in the referenced'drawings,

Welding
o Visual inspection of all welds shall be.performed to the reduircmmt.s.of AWS DL.1, Section

8.15.

Specimens shall be obtained or prepared for each batch or truck load of concrete per ASTM
C172 and ASTM C192,
Test specimens shall be tested in accordance with ASTM C39.
Formwork shsll'be in accordance with ACI 318,
All sidewall formwork and shoring shall remain in place for at least 24 hours.
¢ All bottom formwork and shoring shall remain in place for 14 days.
g:dg. type, and detajls of all reinforcing stee] shall be.in accordance with- the referenced
wings.
Embedded items shall conform to ACI 318 and the referenced drawings.
The placement of concrete shall be.in accordance with ACI 318,
» Surface finish shall-b¢ in accordance with ACI 318.

‘Quylity Assyrapce

¢ The concrete cask shall be constructed under a quality assurance program that meets 10.CFR
72 Subpart G. The quality assurance program must be accepted by NAC International and the
licensee prior to initiation of the work.
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Table 1.2-5  Major Physical Design Parameters for the Transfer Cask

Parameicr' , :Va‘lue .

Inside Diameter  |71.5in.

‘Outside Diameter 86.5in.

E Héight 13338 in.
Empty Weight
(nominal) 80,800 Ibs.
Side Wall Dose Rate

| <200 mcem/hr
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Table 1.2-6

NAC-MPC Design Basis Fuel Characterisfics

:memctcr

Yinkee C

lass

Fuel"*Q.

. Unitéd Nuclear

Type A

Combustion ~

Type A

N
TyeB

Number of Assemblies per Canister

36

36

34

Assembly Weight, lbs

850

‘850

900

Assembly Length, is.

11125

7

Active Fuel Length in.

9]

91

11125

92

| Fuel Rod Cladding

Z.i'rcé!o;: '

Zircaloy.

_ S_tainlus Steel

-Maximum Uranium, kgU

2456

2394

286.9

Mv’dmmp Initial.i’fU. Wt %

40

39

#:94

X

"Maxiriuzn Burup, MWD/MTU

32,000

36,000]

‘Maxinium Assembly Decay Heat, kW

0.347

0347

Miximum Decay Heat, kW

X

125

muimuni"COOI Time, yr

g

1. The Yankee Class spentcfuel includes United Nuclear Type A and Type B, Combustion Engineering Type A
and Type B, Exxon-ANF Typs A and Type B, Westinghouse Type A'and Type B. The United Nuclear Type

A s the most reactlve assembly and Is used as the design basis fuel for criticality analyses, The Cotabustion
Type A is the design basls fuel for shielding-and thermal evaluations. The Westinghouse Type B finl js the
-heayiest-assembly and is the deslgn basts fuel for structural considerations,

Ths NAC-MPC can sccommodate o,1¢ of more Reconfigured Fue) Assemblles contalnlng up to 64 fusel rodsor

rod segments classified as failed.
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13 Agents and Contractors

The prime contractor.for the NAC-MPC design is NAC Intemationat Inc.-(NAC). Al design and
specxﬁcanon activities are petfonned by NAC Fabncanon of the steel components will be by

m Al fabncanon activities wﬂi be performd in accordamc with quahty
assurance programs meeting the requirements of 10 CFR 71 and 10 CFR 72.

NAC is a private corporation founded in 1968, whose primary focus is the tracking, inspection,
handling, storage, and transportation of spent'nuclear fuel. NAC is recognized in the industry as.
expert in all aspects of the design, licensing, and operation of spent fué! handling, inspection,
storage, and transport equipment, as well.as in the management of spent fuel inventories.

NAG:is thé leading U.S. company in the transport gnd storciy. ofispght nuclear fucl, owning ap:f
operating the Jargest ficet of commercial spent fug, transport casks in the United States, “(his
fleet includes the following casks:

5'NLI-1/22 (@D - 1| PWR2 BWR - Rppeaid for INMRESENEY LWR. and

metallic fuel and Jo¢ high level waste ;.

S NAC LWT - | PWR/2 BWR - &:ﬁ@ forml.wn fuel, metailic
fuel, feacarclreactor el and high level Wasie,

2NLI-10/24 (Rail) - 10 PWR/24 BWR - Approted for BaiMIRRA L WR fucl]

These casks are Bpproveq by the U.S. NRC under 10 CFR 71 dnd have successtully aid safely
completéd more than 1,000 shipments -of spent fuel and high level wasts for more than 40
nuclear facilitiss in the Jast 15 years. NAC has also designed and Jicenses tkc NAC-STC rail

- cask for the storage and- transport of spent fuel. The NAC-MPC canister is designed to bc

transported in the NAC-STC.

NAC[,. has designed, afialyzed, and pbiained NRC apgroval % the following dry storage casks:

»  NAC-126 ST - Cetfilicate-of Compliancé approvel for storage of 26 PWR fusl
assemblies [Dckel 72-1002).

o NAC-128 ST - bite specific_ approva) for the storage of 28 PWR fue] assemblies
[Docket 72:1080)

» __NAC-C28 ST - TRrificate’ of "Coraplfince” spprov@l for the storage of 28
consolidated PWR fucl canisters (56 assemblies) [ISCEICEE (N3]

1.3l
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. Within the last 10 years, NAC contractors have completed the fabrication:of two NAC-128' S/T
and onc NAC-]26 S/T storage.casks, and five NAC LWT transport casks.
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14 Generic Storage Cask Arrays

A typical ISFSI storage pad layout for 16 stordge casks is provided in Figure 1.4-1. Asshownin
this figure, roads parallé] the sides of the pad-to facilitate-transfer of the storage cask from the
transporter-to the designated storage position on the pad. Loaded storage casks are placed in the _
vettical position on the pad in a linear array. Amay sizes could accommodate from 1 to more ~ .
than 200 casks. Figure 14-1 shows typical spacing and representative site: dimensions.
However, these are dependent on the general site layout, -access roads, site borndaries, and
transfer equipment selection.

The reinforced concrete foundation is capable of sustaining’the transient loads from the air pad:
and the gefiera! loads of the:stored casks. If necessary, the pad can be-constructed in phases to
specifically meet utility-required expansions.
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Figute 1.4-1  Typical ISFSI Storage Pad Layout
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o&. 1.5 I. n.

This section presents the License Drawings for the NAC-MPC System.

5.k NAC-MPC License Drawings

Drawing = ' Revision No, of
Nuniber ' Title No.  Sheets

455-821  Adapter Ring, Transfer Adapter to NACSTCVECl  © 1
455856  Name Plate JHIEN 0 1
- i i
I _ I |
455-859.  Assembly, Transfer Adapter, MPCIJEI 1 3
"455-860  Assembly, Transfer Cask (TFR), MPC [JIJEIN | 4
- 455-861  Weldment, Structure, Vertical Concrete Cask (VCC), 1 2
MrC I
455862 Loaded Vertical Concrete Cask (VeO,MPCHEI. = | ] Lo
455:863  Lid, Vertical Concrete Cask (veC), MPORIN. 1 1
455-864  Shield Piug, Veitical Concrete Cask (VCC,MPCIIEN 1
455-866  'Reinforcing B~ il Concrete Placement, Veftical Concrete 0 3
Cae”2.), MPCIEIN -
455-870  <anister Shell, MPORNN ] 1
45°2/1  Details, Canister, MPCHENINN ] 2
455872 Assembly, NS Storage Canister (TSC), | 1
M
" 455-873  Assembly, Drain Tube, Canister. MPCIJINIE | | |
455-881  PWR'Fuel Tube, Captivated BORAL, MPCINRSE | 1
4s5-887 K '
s-552 o
4Y5-891  Bottom Weldment, Fuel Basket, MPCIIIIEY: 0 1
431-892  Top Weldment, Fucl Basket, MPCHIEIIN ! 1
459-893  Suppont Disk and Misc, Basket Detajls, MPCHEREN | 1
455-8%4  Heat Transfer Disk, Fuel Basket, MPCHIIEIN | 1
455-895  Fuel Baskst Assembly, MPCJER ] 1
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