
GENERAL DESCRIPTION

1.0

",v'otP,TI is a
~V"Hfo'''U.''V'' o1tmtorm2ttlonand }lnl~lv<:p<:

rp'\.I1P1<AI as a spent storage cask
in 10CFR72 [1.0. This FSAR describes the basis NRC approval issuance of a Certificate
of Compliance (C ofC) storage IOCFR72, Subpart
1 System to safely store spent (SNF) at an
Installation (ISFSI). report has been prepared in the format and content suggested
Regulatory 1 [1.0.2] and 1536 Standard for Cask ......TO'·<H'P

~vstems [1

To aid NRC review, additional tables and references have been added to facilitate the location of
information requested by NUREG-1536. Table 1.0.2 provides a matrix of the topics in NUREG­
1536 and Regulatory Guide 3.61, the corresponding IOCFR72 requirements, and a reference to the
applicable FSAR section that addresses each topic.

The HI-STORM 100 FSAR is in full compliance with the intent ofall regulatory requirements listed
in Section III chapter ofNUREG-1536. an exhaustive review of the provisions
,~"~~~ 1536, (Acceptance and V

a ~ A

no eX(:eptiOIls

t
This chapter has been prepared in the format and section organization set forth in Regulatory Guide 3.61 .
HO'we'/er, the material content of this also fulfills the requirements ofNUREG-] 536. Pagination
and numbering of sections, and tables are consistent with the convention set down in Chapter],
Section 1.0, herein. Finally, all terms-of-art used in this chapter are consistent with the terminology ofthe
glossary (Table 1.0.1) and component nomenclature ofthe Bill-of-Materials (Section
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CTPflprlll'. design basis and corresponding safety analysis of the 100 System
contained in are to bound the SNF characteristics, design, conditions, and
interfaces that in the vast majority of domestic reactor sites and potential away-from-
reactor storage sites in the contiguous United States. This FSAR also provides the basis for
component fabrication and acceptance, and requirements safe operation and maintenance of

cOlnponl:nt:s, consistent herein.
lOCFR72, site-specific imjJleinellta1ion

100 System requires that the licensee perform a evaluation, as defined
jOCFR72.212. The HI-STORM 100 System FSAR identifies a limited number ofconditions that are

are to be 1 12
include:

trmrlstler route be1:w~~en

are not lmuted

110 Detennination that the physical and nucleonic characteristics and the condition ofthe
SNF assemblies to be dry stored meet the fuel acceptance requirements of the
Certificate of Compliance.

e An evaluation of interface and design conditions that the plant's fuel
building which canister fuel loading, canister closure, and canister transfer

are to 1
reqmn:mc:nts and teclmlcal sj::tecltlc8ltl0I1S

o Implementation a safeguards accountability program
1OCFR73. Preparation physical security

• assurance
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iYP"prif' safety analyses contained in HI-STORM 100
performing a 1OCFR72.212

be used as and for

report, all figures, tables and references cited are IdeJl1tltied by double decimal system
m is chapter number, n is section and i is the sequential number.

1.2.3 is the 1.2 L

Revisions to this document are made on a section basis. sections have been replaced
material section changed. specific changes are noted with revision bars in the right

are are controlled separately
program and have revision numbers. Bills-of-Material (BOMs) are considered separate
drawings are not at the same as the drawing(s) to they apply. If
a current is

Drawings

Band
suplple:me:nts to a Roman I

1 Certain sections of the main FSAR are also affected and are appropriately modified for
continuity with supplements. Unless superseded or specifically modified by information in
the "II" supplements, the information in the main FSAR chapters is applicable to the HI-STORM
100 System at Indian Point Unit 1.

Supplements identified by a Roman numeral
In as pllJlCelholdelrs

(i.e. Chapter 1 and Supplement 1
use.

have

evaJuatiorls, if

S 10CFR72.48

f'f' ECONumber 72.48= or
Screening Number

MPC-68/68F/68FF Basket - -
MPC-24124E/24EF n 1022-72 828

MPC-32 Basket 10?1-"iO N/A
MPC r' Vessel 1021-94 N/A I

1022-73 N/A I
1023-51 N/A I
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Overpack 1024-137

1024-139

1024-141

849

853

N/A

834
854
856
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Table 1.0.1

AND

ALARA is an !lrrnn\IITl Reasonably Achle:vable

r!lrhuilp cermet mamufac:tm:ed In aC(~Ordallce

use name to

means

BWR is an acronym '-'V •• UHF, water reactor.

IS an aCf'Oll'Vm

to nuclear to ",r/villl'''' pn,f'rorv In a COlnrrien;;ial

Confinement System means Multi-Purpose Canister (MPC) which encloses and confines the
spent nuclear fuel during storage.

Controlled Area means that area immediately surrounding an which
exercises authority over its use and within which operations are performed.

owner/user

reactor Shl.ltdovv'n
a

assembly IS

means LJ''-''''!",H

IS an !lr.fnnV1Tl

cannot
toharldle:d by normal means

Da,m~lgedFuel Assembly is a or cladding detects,
rp\.I;p1,\1 of records, rrrF'!ltf>r pinhole leaks or hairline cracks,

locations that are not replaced fuel rods, structural components
spacers, whose structural integrity has such that geometric rearrangement
or is eXJ,ected based on em~m\:ering or those
be that cannot

debris.

Container Canister) means a spe:cuilly de:llgrledenc:losure
permIts gaseous media to es(~ar'e
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Table I I (continued)

NOTATION

particulates. Damaged Fuel Container/Canister (DFC) teatun~s a
suitable for remote handling of a loaded or unloaded

location IS

cornpulted heat a certltli;:d
loaded with stored in uniform storage the at normal tenllpe:rature

peak cladding temperature (PCT) at 400°C. Design Heat Load is less
of the a suitable that the ('of,<;p"rv::lti<;,1'1

Design is the minimum duration which the component is engineered to perform its intended
function set forth this if operated and maintained

De~li2n Splecij!k~!tioln IS a doc:ument oreiDan~d
1 G to a set a

system, structure, or component, designated as Important to Safety, intended to be used in the
operation, implementation, or decommissioning ofthe HI-STORM 100 System. The FSAR serves as
the Design Specification for the HI-STORM 100 System.

Enclosure Vessel (or Enclosure Vessel) means the pressure vessel defined the cylindrical
shell, baseplate, port cover plates, lid, closure ring, and associated welds that provides COllltlJl1ernell1t

helJurn gas contained Vessel
together constitute

IS a me:aSiure

FSAR is an <l('rnn"urr\

can a

!-,vJJvl':>, clontamers or structures
ftHV VVH or sm;pecte:d

Burmllp Fuel, or HBF is a cOlnrrlen~ial

than 45,000 MWD/MTU.
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Table I I (continued)

TERMINOLOGY AND

ill-TRAC cask or ill-TRAC means the transfer cask used to
loading, unloading, drying, sealing, and on-site transfer operations to a

overpack or storage/transportation overpack. The shields
10a(lmg operations to to personnel.

~~ M ~

standard design (HI-STORM 100) and two alternate designs (HI-STORM IOOS and HI-STORM
IOOS Version The term "overpack" also applies to those overpacks designed for high seismic
deployment (HI-STORM IOOA or HI-STORM IOOSA), unless otherwise clarified.

ill-STORM 100 System consists ofany loaded MPC model placed
HI-STORM overpack.

design 'I<>,.'<>nt ofthe

H()lltiltenil-A is a trademarked !-I,..,lltpC' Int,ernlatIOm:l1 nleutron

tunctlcm or condition required to store
n"..',nrr handling and storage,

can
health and safety of the public.undue

to nrp'\/Pl"lf d:am:age

licensed
Storage Installation (ISFSI) means a facility designed, r,fll,,,tl'lw.!e;r!
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1.0.1 (continued)

AND

storage accordance 10CFR72.

Intact Assembly is detme:d
gn:~atl~r than leaks and h",rllrlp 1-11 <:tl-J\.:::>,

assemblies fuel rods in
unless dummy fuel rods are
displaced by rod(s).

License Life means
the

duration for the system is authorized of certification

LOln~-term Storage means
OVI~rp,lCk is at rest in

HI-STORM 1

M~lxilnullD R~e~u~th'ity means
calculational statistics evaluated for the worst-case combination of
tolerances.

METAMIC® is a trade name an aluminum/boron carbide composite neutron absorber material
qualified for use the MPCs.

METCONTM is a IS del'lvl::d

M4:;DiS is an acr'On'vm

Minimum Enri~:hnllellt

not C0rlsiclen:d
mnumum assl::mbly a\'eral:!e er1flchlTIlmt. Natlural uraniUlm bJlan~cets are

Moderate RIIII1i"nnn

than or equal to 45,000

call1istl~rconsistingofa honeycombed fuel basket

are diftenc:nt
all MPCs have identical exterior diameters. The MPC is the C0rlt1rlennerlt

Multi-Purpose Canister (MPC) means

NDT is an ~rrnn'vm is dej]m:d as tenlpe:rature at
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Tr"I~Tll1rp stress in a mmtprilll a to stress in same

Neutron Absorber Material is a apr,pr,,('

matenal qualltle~d for use

Neutron Shielding means a m~ltpf'i,,1

radlOactli/e spent lIU1vl<;;o,al

to indicate any neutron ab~;orIJer

to therm:aIl2:e and carltUl'e neutrons em.an.ltlrlg

a

COlncre1:e is concrete IS um'eH1torce:d IS

Post-Core Decay Time (PCDT) is synonymous with cooling time.

PWR is an acronym pressurized water reactor.

Reactivity is used synonymously with effective neutron multiplication factor or k-effective.

IS an "('rrH1·\/I..... An:~lv~:I" n.'-'pu·u (l 1).

component is reasonably eXfJected to pertonm
accordance the provisions this

('()flcpn/"tic1m lflhererlt in the

Short-term Operations means those norm:al oper'ation.ll e'volutic:ms necessary
loading or unloading operations.
heilium '-'U,",,.,.Hii, MPC traJl1sti~r

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM 100 FSAR
REPORT HI-2002444 1.0-9

Rev. 6



slD,gle Failure Proof means that the handling system is designed so
compression are to

5.1 I 12.

IS an !'lC'f'{)nVrn nuclear

sse is an acr'on'vm

IS Stall1dard 'J 'emper,atUlre and Prp,,<:nlrp c()nd'lt!cms.

Loadiing IS a
in any fuel storage location, subject to other restrictions in the CoC, such as those applicable to non­
fuel hardware, and damaged fuel containers.

ZPA is an acronym for zero acceleration.

a commercial nuclear
~K llpplles to

means any zirconium-based fuel cladding material authorized for use
plant reactor.
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. Table 1.0.2

Applicable
Regulatory Guide 3.61 A. • NUREG- 10CFRn H~nJ.KM

Section and Content 1536~
~ . or lOCFR20 FSARLrn""'A

~ .
1. General Description

1.1 Introduction 1.III.l General Description 10CFR72.24(b) 1.1
& Operational
Features

1.2 General ~ 1.I1L 1 General Description IOCFR72.24(b) 1.2
&0
Features

1.2.1 Cask 1.1II.1 General Description 1OCFR72.24(b) 1.2.1
Character- &
istics Features

1.2.2 0 I.III.I General Dc""" '1.JLlv, I I VLFKI2.24(b) 1.2.2
Features &0

Features
1.2.3 Cask 1.1II.3 DCSS Contents 1VLl:1{ IL2(a)(1) 1.2.3

Contents IUU:<KI. ?lM,,)

1.3 Identification of 1.I1IA Qualification of the IOCFR72.24(j) 1.3
Agents & Contractors Applicant 1OCFR72.28(a)

1.4 Generic Cask Arrays I.III.I General Description IOCFR72.24(c)(3) 104
& Operational
Features

1.5 Supplemental Data I.III.2 Drawings 1OCFR72.24(c)(3) 1.5
NA 1.m.6 Consideration of IOCFRn.230(b) 1.1

lULl: K I. '/lfi{m)

Requirements
NA 1.I1I.5 Qualitv Assurance lULl: K1l,24(n) 1.3

2. Principal Desi~n Criteria
2.1 Spent Fuel To Be 2.I1L2.a Fuel 1ULl: KI2.2(a)(1) 2. I

Stored Specifications IULrKI. ?lM,,)

2.2 Design Criteria for ? Tn '/ h External
;::; . 10CFR72.122(b) 2.2.~.

r, and 2.III.3.b :;u
,

Natural Phenomena 2.11L3.c Thermal IOCFRn.122(c) ')? 11 2.2.3.10

IULl:K/L.I22(b)
(1) 2.2
IOCFR72.122(b)
(2) 2.2.3. 11
IOCFR72.122(h)
(1) 2.0

2.2.1 Tornado and 2.III.2.b External Conditions 10CFR72.122(b) 2.2.3.5
Wind (2)
Loading
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Table 1.0.2 (continued)

HI-STORM 100

Applicable
Regulatory Gu.ide 3.61 Associated NI WIUT_ lOCFR72 ID-STORM

Section and Content 1536 :::..,••..,., Criteria or 10CFR20
Reauirement

2.2.2 Water Level 2.m.2.b External Conditions 1OCFR72.122(b) 2.2.3.6
(Flood) (2)

2.m.3.b Structural
2.2.3 Seismic 2.m.3.b Structural lOCFR72.1 02(f) 2.2.3.7

lOCFR72.122(b)
(2)

2.2.4 Snow and lee 2.m.2.b External Conditions 1OCFR72.122(b) 2.2.1.6

2.m.3.b Structural
2.2.5 Combined 2.m.3.b Structural lULtKf ?.1tri) 2.2.7

Load lOCFR72.1
(2)(i0

NA 2.m.1 ~ ~ IOCFR72.122(a) 2.2.4JtI '.J

and Components lUCFKI ?4(~)(:i

Important to Safety
NA 2.m.2 Design Criteria for lOCFR72.236(g) 2.0,2.2

Safety Protection 10CFR72.24(c)(1)
Systems 1OCFR72.24(c)(2)

lOCFR72.24(c)(4)
lOCFR72.120(a)
lOCFR72.236(b)

NA 2.m.3.e Thermal IOCFR72.128(a) ? 1 ?? 4.0
(4)

NA 2.IlI.3f r lULl' I< ?4(f) 10.0, 8.0
~o

~

lULttUL 128(a),
(5)
lULtKf ?11'\(111 8.0

IULtt< L24(1)(2) 1.2.1, 1.2.2

lOCFR72.236(1 ) 2.3.2.1

1OCFR72.24(e) 10.0, 8.0
lOCFR72 104(b)

2.IlI.3.g Acceptance lOCFR72.122(1) 9.0
Tests & ?iM(JI

'0/

Maintenance lOCFR72.122(f)
lOCFR72.128(a)
(1)

2.3 Safety Protection -- -- 2.3
Systems
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Table 1 (continued)

100

Applicable
Regulatory Guide 3.61 Associated .N I JW§{( ...- 10CFR72 TUHM
Section and Content ~ . C l?s. ..U~A'___ or lUi :&;K.lU

....
.o;;;lllo;;JlU

2.3.1 General -- -- 2.3
2.3.2 Protection by 2.IlI.3.b Structural 1vct' K I L.236(1) 2.3.2.1

Multiple
2.IlI.3.c Thermal lOCFR72.236(t) 2.3.2.2Confinement

Barriers and 2.IlI.3.d Shielding/ IOCFR72.126(a) 2.3.5.2
~

U J "",,'"'' Confinement/ lOCFR72.l28(a)
Radiation (2)
Protection 10CFR72.128(a) 2.3.2.1

(3)
1vct' K' ?11'\{d) 2.3 .2.1, 2.3.5.2

lUCtl{ ?lfi(e) 2.3.2.1

2.3.3 Protection by 2.IlI.3.d " lOCFR72.122(h) 2.3.5
~

~ & Confinement/
Instrument Radiation 10CFR72.
Selection Protection IOCFR72.128(a)

(1)

2.3.4 Nuclear 2.IlI.3.e Criticality
Criticality lOCFR72.124(a) 2.3 6.0
Safety IOCFR72.236(c)

1OCFR72.124(b)
2.3.5 R 2.IlI.3.d IOCFR72.24(d) 10.4.1

~ ~

Protection Confinement/ lOCFR72.104(a)
Radiation 10CFR72.236(d)
I' 1OCFR72.24(d) 10.4.2

1
lucrI{ 'JiMIi\

10CFR72.24(m) 2.3.2.1

2.3.6 Fire and ? In 1 h ~
,

IUUK/LI22(G) 2.3.6,2.2.3 10
~

T

Protection
2.4 Decommissioning 2.IlI.3.h Decommissioning 10CFR72.24(t) 2.4

Considerations lOCFR72.130
lOCFR72.236(h)

14.IlI.1 DesiQ:n IOCFR72.130 2.4
14.IlI.2 Cask 1OCFR72.236(i) 2.4

Decontamination
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Table 1.0.2 (continued)

100

Applicable
Regulatory Guide 3.61 Associated NUREG- 10CFR72 HSTU.K!.Vl
Section and Content ~ . C or 1111 :lIfHl.lI

Requirement
14.III.3 Financial lOCFR12.30 (I)

Assurance &
Record Keeping

14.m.4 License IOCFR12.54 (I)

Termination
3. Structural Evaluation

3.1 Structural [)esign 3.m.l SSC T to :UCt K124(riel 3. I
IOCFR12.24(c)(4)

3.m.6 Concrete Structures I 'Ctl< ..2M ,:) 3.1

3.2 and Centers 3.V.I.b.2 Structural 3.2"0'

of Gravity [)esign Features
3.3 Mechanical 3.V. I.e Structural Materials lOCFR12.24(c)(3) '"l '"l

.J . .J

Properties of
3.V.2.c Structural MaterialsMaterials

NA 3.m.2 Radiation 1OCFR12.24(d) 3.4.4.3
Shielding, lOCFR12.124(a) 3.4.7.3
Confinement, and lOCFR12.236(c) 3.4.10
Subcriticality 1OCFR12.236(d)

IVCt K /L,236(1)
NA 3.m.3 Ready Retrieval lOCFR12.I 22(f) 3.4.4.3

Ivct'KIL.
1OCFR12.122(1)

NA 3.HL4 n, -, n 1VCt K/2.24(c) 3.4.7'0'

Earthquake IUCFKIL.102(f)
NA 3.m.5 20 Year Minimum !VCt'K/L.24(c) 3.4.11

[)esign Length lOCFR12.236(g) 3.4.12
3.4 npl1pr::ll ~

,
for 3.4-- --

Casks
1 Chemical and I.b.2 Structural -- 3.4.1

Galvanic T'

Reactions
3.4.2 Positive -- -- 3.4.2

Closure
3.4.3 Lifting 3.V. J.ii(4)(a) Trunnions -- 3.4.3

[)evices --
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1.0.2 (continued)

100

Applicable
Regulatory Guide 3.61 Associated NUREG- lOCFR72 ilOKM
Section and Content ..... . ..... .

or lOCFR20 FSAR
~-- -- L.n.,.....

Requirement
3.4.4 Heat 3.V.l.d Structural <\nalysis lOCFR72.24(d) 3.4.4

10CFR72.

3.4.5 Cold 3.V.l.d Structural Analysis 1OCFR72.24(d) 3.4.5
lOCFR72.122(b)

3.5 Fuel Rods -- lOCFR72.122(h) 3.5
(1)

4. Thermal Evaluation
4.1 Discussion 4. III ~ IOCFR72.24(c)(3) 4.1v

R IOCFR72.128(a).
Ivet K I L236(f)
Ivet K I. 21Mh)

4.2 Summary of Thermal 4.VA.b Material Properties -- 4.2
Properties of
Materials

4.3 Specifications for 4.IV Acceptance Criteria lOCFR72.I22(h) 4.3
Components ISG-II, Revision 3 (1)

4.4 Thennal Evaluation 4.IV Acceptance Criteria lOCFR72.24(d) 4.4,4.5
for Normal 18G- J J, Revision 3 10CFR72.236(g)
Conditions of Storage

NA 4.IV A Criteria 1OCFR72.24(d) 11.1, 11.2,
lOCFR72. J22(c)

4.5 Supplemental Data 4.V.6 Supplemental Info. -- --
5. Shieldio2 ~ .

5.1 Discussion and -- lOCFR72.104(a) 5.1
Results IOCFR72.106(b)

5.2 S, ~ .~
" 5.V.2 R " Source 5.2--.

~ ,-

5.2.1 Gamma 5.V.2.a n~mm~ Source -- 5.2.1,5.2.3
Source
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Table 1 (continued)

100

Applicable
Regulatory Guide 3.61 Associated NUREG- 10CFR72 ill-STORM
Section and Content ..,.

(;r.......... or 1m: 'lfu'J.n FSAR~~_. --
Requirement

5.2.2 Neutron 5.V.2.b Neutron Source -- 5.2.2, 5.2.3
Source

5.3 Model ~
~

" 5.V.3 lOL Model 5.3--.
~

r- ~

5.3.1 I) 5.V.3.a n r- of the 10rFR7? ?4(c)(3) 5.3.1
of the ~,

and Source
and Axial
Shielding
r, r-

tions
5.3.2 Shield 5.V.3.b Material Properties lOCFR72.24(c)(3) 5.3.2

Regional
Densities

5.4 Shielding Evaluation 5.VA Shielding Analysis lOCFR72.24(d) 5.4
lOCFR72.104(a)
1OCFR72.1 06(b)
lOCFR72.1
(2)
lUCtK/L236(d)

5.5 ~ , , Data 5.V.5 ~ Info. fj • 5.A,--.
5.B. and 5.C

6. Criticality Evaluation
6.1 Discussion and -- -- 6.1

Results
6.2 Spent Fuel !o:'lninr: 6.V.2 Fuel " 'co 6.1,6.2--

6.3 Model Specifications 6.V.3 Model -- 6.3
Specification

6.3.1 Description 6.V.3.a Configuration -- 6.3.1
ofCalcula- 10CFR72.1
tional Model lUCrI< '4i ~)(j)

I

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM 100 FSAR
REPORT HI-2002444 1.0.. 16

Rev. 6



(continued)

Applicable
~ . Guide 3.61 Associated .N I .wIn y- lOCFR72 ID-STORM= .
Section and Content ..... Criteria or lOCFR2O~_. ..

Reauirement
6.3.2 Cask 6.V.3.b Material rlVpc;lLlc;::, 1OCFR72.24(c)(3) 6.3.2

D 10CFR72.124(b)
1UCFK/L.236(g)

Densities
604 Criticality 6.Vo4 Criticality Analysis 1OCFR72.124 604

Calculations
604.1 Calculational 6.Vo4.a r, ~ lOCFR72.124 6.4.1I

~

or and
'"' 6.Vo4.b ". 1 FactorDXjJel

Method

Fuel f ()",rlina
~ 6.6.4.2 6.V.3.a -- 6.3.3

~ ~

or Other
Contents
Loading
Optimization

6.4.3 Criticality 6.lV Acceptance Criteria 10CFR72.24(d) 6.1,6.2,6.3.1,
Results 10CFR72.124 6.3.2

IOCFR72.236(c)

6.5 Critical Benchmark 6. Vo4.c Benchmark -- 6.
Experiments Comparisons Appendix 6.A,

6.6 ..... ' Data 6.V.5 ~ Info. A
,.--, . . ,

n R fi rand 6.D
7. Confinement

7.1 Confinement 7.m.l of luuK !. 74(c)(3) 7.0, 7.1
~ :uuK~.2L1 1)lJ

and r.
.~

. .
to.

ISG-18
7.1.1 r, ~ 7.l11.2 Protection of Spent lULtK/L 122(h) 7.1,7.1.1

Vessel Fuel Cladding (I)
7.1.2 Confinement -- 7.1.2

Penetrations
7.1.3 Seals and -- -- 7.1.3

Welds
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Table 1 (continued)

Applicable
Regulatory Guide 3.61 Associated NUREG- 10CFR72 ill-STORM
Section and Content 1536::_ ... . . or lOCFR20,au"a ..",

Requirement
7.1.4 Closure 7.m.3 Redundant Sealing lOCFRn.236(e) 7.1.1,7.1.4

7.2 ~ for 7.Il1.7 Evaluation of lOCFRn.24(d) 7.1
Nonnal Conditions of Confinement ~)' .n" lULtK/L. )
Storage ISG-18
7.2.1 Release of 7.m.6 Release of Nuclides 1OCFRn.24(l)(I) 7. I

Radioactive to the Environment
Material 7.II1.4 ,sUlbOf lOCFRn.122(h) 7.1.4

Confinement ~)' .,...,
lOCFRn.1
(I)

7.m.5 Instrumentation lOCFRn.24(1) 7.1.4
1OCFRn.122(i)

7.m.8 Annual Dose 10CFRn.104(a) 7.1
ISG-18

7.2.2 Pressurization -- -- 7.1
of
Confinement
Vessel

7.3 Confinement 7.m.7 Evaluation of 1OCFRn.24(d) 7.1
R, for ~ " lOCFR72.1, ~.J~' .. u

Hypothetical ISG-18 IULt'K/L.
Accident Conditions
7.3.1 Fission Gas -- -- 7.1

Products
7.3.2 Release of ISG-18 -- 7.1

Contents
NA -- IOCFRn.1 06(b) 7.1

7.4 Supplemental Data 7.Y Supplemental Info. -- --

8. Operatinf!: Procedures
8.1 Procedures for 8.m.! Develop () 1VLt' K12.40(a)(5) 8.1 to 8.5

~

T.mli'tino the Cask Procedures
8.IIL2 Operational lULtK/L.24(e) 8.1.5

Restrictions for 1OCFRn.l 04(b)
ALARA

8.IlU Radioactive Effluent 1OCFRn.24(l )(2) 8.1 8.5.2
Control

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM 100 FSAR
REPORT HI-2002444 .0-18

Rev. 6



Table 1 (continued)

Applicable
Regulatory Guide 3.61 Associated NUREG- lOCFR72 ID-STORM
Section and Content ~ Criteria or lOCFR2O

Requirement
8.mA Written Procedures 1OCFR72.212(b) 8.0

(9)
8.m.5 Establish Written 10CFR72.234(f) 8.0

Procedures and Tests Introduction
8.II1.6 Wet or Dry Loading 10CFR72.236(h) 8.0

and Unloading Introduction
Compatibility

8.m.7 Cask Design to 1UCtKI ?In(i) 8.1,8.3
Facilitate Decon

8.2 Procedures for 8.m.1 Develop Operating IUCtK/2AO(a)(5) 8.3
I the Cask Procedures

~

8.m.2 () 1UCFK/2.24(1~) 8.3
Restrictions for 1OCFR72.1
ALARA

8.H1.3 Radioactive 1OCFR72.24( 1)(2) 8.3.3
Effluent Control

8.111.4 Written Procedures 10CFR72.212(b) 8.0
(9)

8.m.5 Establish Written IOCFR72.234(f) 8.0
Procedures and Tests

8.111.6 Wet or Dry Loading 10CFR72.236(h) 8.0
and Unloading
Compatibility

8.Ul.8 Ready Retrieval 1OCFR72.122(l) 8.3
8.3 n of the 8.3.2, -- --

Cask
804 ~ Data Tables 8.1.1 to--

8.1.10
NA 8.Ul.9 Design to Minimize I VLt K 12.24(f) 8.1,8.3

Radwaste lULtK/. DIU,,)

(5)

8.HLIO SSCs Permit 1OCFR72.122(t) Table 8.1.6
T .
Maintenance, and
Testing

9. Acceptance Criteria and Maintenance Proe:ram
9.1 A Criteria 9.m.1 n 1OCFR72.24(p) 8.1,9.1,

& Initial
Operations
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Table I

100 SYSTEM FSAR
CROSS

Applicable
Regulatory Guide 3.61 Associated NI I LP ~'.t..:.. lOCFR72 :TORM
Section and Conteut 1536 Review C. ;~..,••oa or lOCFR20 1?~AR

Rell un lI;;uu;au

9.IILI .c SSCs Tested and 10CFRn.24(c) 9.1
Maintained to 10CFRn.122(a)
Appropriate
Standards

9.m.1.d Test Program 10CFR12.162 9.1
9.m.1.e Appropriate Tests 1OCFRn.236(1 ) 9.1
9.m.l.f' -r for 1UCFR72.236G) 9.1

I'r<'lrlc" ~I

Voids and Defects
9.m.1.g Provisions that 1UCFI?7 ?1'~(b) 9.1 (2)

Permit Commission
Tests

9.2 Maintenance 9.11I.I.bMaintenance 1OCFR72.236(g) 9.2
9.m.1.cSSCs Tested and 1OCFRn. I22(f) 9.2, .V61a1ll

Maintained to 1OCFRn. 128(a)
Appropriate Quality (1)
Standards

9.m.l.hRecords of 1OCFRn.212(b) 9.2
Maintenance (8)

NA 9.III.2 Resolution oflssues 1OCFRn.24(i) (3)

Concerning
Adequacy of
Reliabilitv

9.m.l.d Submit Pre-Op Test 1ULtK/2.82(e) (4)

Results to NRC
9.m.l.i Casks 10CFRn. ?1ML:) 9.1.7,9.1.1.(1

1', lJ and
Durablv Marked

9.m3 Cask Identification
10. Radiation Protection

10.1
.~

that 1O.mA ALA R A IOCFR20.1101 10.1L""WIIllS

Occupational IOCFRn.24(e)
F as Low 1OCFR12.1 04(b)
as Reasonably 1OCFRn.126(a)
Achievable
fAI ARt\)

10.2 Radiation Protection 1O.V.I.b Design Features 1OCFRn.126(a)( 10.2
Design Features 6)
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(continued)

Applicable
Regulatory Guide 3.61 • .

• .NR 'KIUT_ 10CFR72 iTUKM
Section and Content 1536 V'O

~

or 1ULj1'K:l11 FSARLrnt::na

Reauirement
10.3 Estimated Onsite 10.HI.2 Occupational lOCFR20.1201 10.3

Collective Dose F 10CFR20.1207, , ...:>

Assessment 1OCFR20. 1208
lOCFR20.1301

N/A 10.lID Public ~ lOCFR72.104 10.4
lOCFR72.106

10.111.1 Effluents and Direct 1OCFR72.104
Radiation

11. Accident Analyses
11.1 Off-Normal Operations I1.HI.2 Meet Dose Limits IOCFR72.24(d) 11.1

for Anticipated lOCFR72.104(a)
Events 10CFR72.236(d)

II.HI.4 Maintain lOCFR72.124(a) 11.1
~ lUCtKI jiMr...::lUU'" H',-at

Condition
II.HI.7' and lOCFR72.122(i) 11.1

Control for Off-
Normal Condition

11.2 Accidents II.HI. I SSCs ~HlPUllai to IVCl' K I L24\d)(2) 11.2
Safety n for 1OCFR72. 122b(2)
Accidents lOCFR72.1

10CFR72.
lOCFR72.122(g)

II.m.S Maintain lOCFR72.236(1) 11.2
r, ~ for
Accident

11.HIA Maintain 1OCFR72.124(a) 11.2,6.0
JUU'-' "'''''41 lUCtK/L.

Condition

11.m.3 Meet Dose Limits 1OCt K !.L.24\d)\L) 11.2. 5.1 7.3
for Accidents 10CFR72.24(m)

IOCFR72.1 06(b)
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Table 1.0.2 (continued)

Applicable
~

'J Guide 3.61 Associated NUREG- 1m: :Innz ,TORM
Section and Content .... . (" or lOCFRlO FSAR...,..,,, .....

Requirement
11.I1L6 Retrieval lOCFRn.122(1) 8.3
11.111.7 Instrumentation and lOCFRn.122(i) (5)

Control for Accident
Conditions

NA II.m.8 Confinement lOCFRn.122h(4) 7.1.4.
~

12. Operating Controls and Limits
12.1 ~ ~ Ivet K I L.44(c) 12.0, --,

~

Controls and Limits I 12.m.l.e Administrative Ivet K 1L,44(G)(5 12.0
Controls

12.2 Dv of 12.m.1 General lUu·1{ 74(g) 12.0,
~ Controls ~ for lOCFR72.26, ~

,
'1

and Limits Technical 1OCFRn.44(c)
Specifications lOCFR72 Subpart E

lOCFR72 Subpart F
12.2.1 Functional 12.m.l.a Functional! lOCFRn.44(c)(1) Appendix 12.A

and Operating Units,
Operating Monitoring
J.imit<: Instruments and
Monitoring Limiting

,
HllJUlo.

Instruments,
and Limiting
rrmtro!

Settings
12.2.2 I.imitina 12.m.l.b Limiting Controls IOCFRn.44(c)(2) Appendix 12.A

~

Conditions 12.m.2.a Type of Spent Fuel IOCFRn.236(a) Appendix 12.A
12.m.2.b Enrichment
12.m.2.c Bumup,

12.m.2.d Minimum
A

Cooling Time

12.m.2.fMaximum Spent
Fuel Loading Limit

1? 1H ?a Weights and
Dimensions

12.m.2.h Condition of
Spent Fuel

12.IlI.2e Maximum Heat lOCFRn ?1h{~) 11
,.

12.A
Dissipation
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(continued)

100 SYSTEM
CROSS

Applicable
Regulatory Guide 3.61 Associated NUREG- lOCFR72 ID-STORM

Section and Content Review Criteria or lUl.:J:fl<:.W FSAR
Re .

12.m.2.i Inerting 10CFR72.236(a) Appendix 12.A
Atmosphere
Requirements

12.2.3 Surveillance 12.I1l.l.c Surveillance 10CFR72.44(c)(3) Chapter 12
Specifications Requirements

12.2.4 Desi. 12.m.l.d Desi: Features 1vel' K I ~.44(c)(4) Ch:mtf'r 12
Features

12.2.4 ~ ,
A 12.A-- .

Format for
n

~

Controls and
Limits

NA 12.m.2 SCC Desi Bases 1vel' K12.236(b) 2.0
and Criteria

NA 12.m.2 Criticality Control 10CFR72.236(c) 2.3.4. 6.0
NA 12.IIL2 Shielding and lOCFR20 2.3.5, 7.0, 5.0,

Confinement 1OCFR72.236(d) 10.0
NA l2.m.2 Redundant Sealing 1OCFR72.236(e) 7.1,2.3.2
NA 12.m.2 Passive Heat 1OCFR72.236(f) 2.3.2.2, 4.0

Removal
NA 12.m.2 20 Year Storage and 1OCFR72.236(g) 1.2.1.5,9.0,

Maintenance 3.4.10,3.4.11
NA 12.m.2 Decontamination 1vel' K I ~.236(i) 8.0, lO.1

NA 12.m.2 Wet or Dry Loading 1OCFR72.236(h) 8.0
NA 12.m.2 ~ !UCtK/L.236G) 9.0

Effectiveness
NA 12.m.2 Evaluation for lUCtK/L21nrJ) 7.1,7.2,9.0

Confinement
13. Quality Assurance

13.1 Quality Ll 13.m Regulatory 10CFR72.24(n) 13.0
Requirements IOCFR72.140(d)

13.IV Acceptance Criteria luetK/~, ~

G
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(continued)

100

(I) The stated rf'llllirf'mf'nt is the of the licensee
the ISFSI and is therefore not addressed in this aPlJlic:ation.

as of

(2)

(3)

It is assumed that approval of the FSAR the NRC is the basis for the Commission's acceptance
of the tests defined in Chapter 9.

Not applicable to HI-STORM 100 System. The functional adequacy of all important to
components is demonstrated by analyses.

The stated is the respOllsilJility of licensee
therefore not addressed in this ap!)!lC:atlon.

as of the ISFSI and is

(5) The stated is not apI)!icable to the HI-STORM 100 .'\V'''",i11l No monit(xirlg is
requin~d for accident conditions.

There is no NUREG-1536 no app'llc2ible 10CFR72 or 10CFR20 regiulatory
requir1emlent, or the item is not addressed in the FSAR.

"NA" There is no Regulatory Guide 3.61 section that corresponds to the NUREG-1536, lOCFR72, or
IOCFR20 requirement being addressed.
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1.0.3

CLARIFICAnONS

NUro:G-1536 Requirement

2.V.2.(b)(I) "The NRC accepts as the
maximum and minimum "normal"
temperatures the highest and lowest ambient
temperatures recorded in each year, averaged
over the years of record."

2.V.2.(b)(3)(1) "lOCFR Part 72 identifies
several other natural phenomena
including seiche, tsunami, and hurricanp

that should be addressed for spent fuel
stonH'fe-"

Alternate Method to Meet
NUREG-1536 Intent

Exception: Section 2.2.1.4 for
environmental temperatures utilizes
an upper bounding value of 80°F on
the annual average ambient
temperatures for the United States.

Clarification: A site-specific safety
analysis of the effects of seiche,
tsunami, and hurricane on the HI­
STORM 100 System must be
performed prior to use if these
events are aoolicable to the site.

Justification

The 80°F temperature set forth in Table 2.2.2 is
than the annual average ambient temperature

at any location in the continental United States.
Inasmuch as the primary effect of the environmental
temperature is on the computed fuel cladding
temperature to establish long-term fuel cladding
integrity, the annual average ambient temperature for
each ISFSI site should be below 80°F. The
thermal inertia of the HI-STORM 100 System ensures
that the daily fluctuations in temperatures do not
atfect the temperatures of the system. Additionally
the 80°F ambient temperature is combined with
insolation in accordance with 1OCFR71 .71 averaged
over 24 hours.

In accordance with NUREG-1536, 2.V.(b)(3)(t), if
tsunami, and hurricane are not addressed in

prove to be applicable to the site, a
analysis is required prior to approval for use of

the DCSS under either a site specific, or general
license.
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1.0.3

HI-STORM 1 CLARIFICATIONS AND LAvLi NUREG-1536

NUREG-1536 Requirement
Alternate Method to Meet

NUREG-1536 Intent
Justification

3.V.1.d.i.(2)(a), page 3-1 l, "Drops with the
axis generally vertical should be analyzed
both the conditions of a flush impact and an
initial imoact at a corner of the cask. .. "

Clarification: As stated in NUREG­
1536, 3.V.(d), page 3-11,
"Generally, applicants establish the

basis in terms of the
maximum height to which the cask
is lifted outside the spent fuel
building, or the maximum
deceleration that the cask could
experience in a drop." The
maximum deceleration for a corner

is specified as 45g's for the HI­
STORM overpack. No carry
limit is specified for the corner drop.

In Chapter 3, the MPC and HI-STORM overpack are
evaluated under a 45g radial loading. A 45g axial
loading on the MPC is bounded by the analysis
presented in the HI-STAR FSAR, Docket 72-1008,

a 60g loading, and is not repeated in this FSAR.
In Chapter 3, the HI-STORM overpack is evaluated
under a axial loading. Therefore, the HI-STORM
overpack and MPC are qualified for a 45g loading as
a result of a corner drop. Depending on the design of
the lifting device, the type of rigging used, the
administrative vertical carry height limit, and the
stiffness of the impacted surface, site-specific
analyses may be required to demonstrate that the
deceleration limit of 45g's is not exceeded.
Concrete is provided in the HI-STORM overpack
primarily for the purpose of radiation shielding
normal operations. During lifting and handling
operations and under certain accident conditions, the
compressive strength of the concrete (which is not
impaired by the absence of reinforcement) is utilized.
However, since the structural reliance under loadings
which produce section flexure and tension is entirely
on the steel structure of the overpack, reinforcement
in the concrete will serve no useful purpose.

of the shielding concrete, all
proVISions of ACl 349 are imposed as

clarified in Appendix 1.0. The temperature limits for
normal conditions are per Paragraph A.4.3 of
Aooendix A to ACI 349 and temoerature limits for

Exception: The I-II-STORM
overpack concrete is not reinforced.
However, ACI 349 [1.0.4] is used as
guidance for the material selection

specification, and placement of
concrete. Appendix I.D

provides the relevant sections of
ACI 349 applicable to the plain
concrete in the overpack, including
clarifications on implementation of
this code. ACI 318-95 [1.0.5] is used
for the calculation of the
compressive strength of the
concrete.

Page Para. 3, "Materials and
material properties used for the design and
construction of reinforced concrete structures
imoortant to safety but not within the scooe

3.V.2.b.i.(2)(b), Page 3-20, Para. 1, "The
NRC accepts the use of ACI 349 for the
design, material selection and specification,
and construction of all reinforced concrete
structures that are not addressed within the
scope ofACI 359".

3.V.2.b.i.(1), Page 3-19, Para. 1, "All
concrete used in storage cask
and subject to NRC review, should be

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
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1.0.3

HI-STORM 1 CLARIFICATIONS 1536

NUREG-1536 Requirement
Alternate Method to Meet

NUREG-1536 Intent
Justification

ofACI 359 should comply with the
requirements of ACT 349".

off-normal and accident conditions are per Paragraph
A.4.2 of Aooendix A to ACI 349.

the Fort St. Vrain ISFSI (Docket No. 72-9)
also utilized plain concrete for shielding purposes,
which is imoortant to safetv.

"''''''pack structure is a steel weldment consisting
and shell type" members. As such, it is

appropriate to design the structure to Section
Class 3 of Subsection NF. The very same approach
has been used in the structural evaluation of the
"intermediate shells" in the HI-STAR 100 overpack

Number 72-1008) previously reviewed and
anoroved bv the USNRC.

Clarification: The HI-STORM
overpack steel structure is designed
in accordance with the ASME
B&PV Code, Section 1Il, Subsection

Class 3. Any exceptions to the
Code are listed in Table 2.2.15.

3.V.3.b.i.(2), Page 3-29, Para. 1, "The NRC
accepts the use of ANSI/ANS-57.9 (together
with the codes and standards cited therein) as
the basic reference for ISFSI structures
important to safety that are not designed
accordance with Section III of the ASME
B&PV Code."

Page 4-2 "for each fuel type proposed for
storage, the Dess should ensure a very low
probability (e.g., 0.5 percent per fuel rod) of
cladding breach during long-term storage."

4.1V.l, Page Para. 1 "the staff should
that cladding temperatures for each fuel
proposed for storage will be below the expected
damage thresholds for normal conditions of
storage."

!d1!!l!!9!!.!Q]ll;. As described in
Section all fuel array types
authorized for storage are assigned a

fuel cladding
temperature limit.

As described in Section 4.3, all fuel array types
authorized for storage have been evaluated for the

normal fuel cladding temperature limit of 400°C.

4.IV.l, Page Para. 2 "fuel cladding limits for
each fuel type should be defined in the SAR with
thermal restrictions in the
specifications. "

4.V.l, Page 4-3, Para. 4 "the a

HOLTEC COPYRIGHTED MATERIAL
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] .0.3

HI-STORM 1 CLARIFICATIONS NUREG-l

NUREG-1536 Requirement

verify that these cladding temperature limits are
appropriate for all fuel types proposed for storage,
and that the fuel cladding temperatures will
remain below the limit for facility operations

fuel transfer) and the worst-case credible
accident."

Page Para. 6 "the basket wall
temperature of the hottest assembly can then
be used to determine the peak rod
temperature of the hottest assembly using the

ooten-Epstein correlation."

Page Para. 2 "high
effects should also be considered in
determining the fuel region effective thermal
conductivity"

4.V.4.c, Page 4-7, Para. 5 "a heat balance on
the surface of the cask should be given and
the results oresented."

Alternate Method to Meet
NUREG-1536 Intent

Clarification: As discussed in
Subsection 4.4.2, conservative
maximum fuel temperatures are
obtained directlv from the cask

The peak fuel
cladding temperatures are then used
to determine the corresponding
basket wall temperatures using a
finite-element based update of
Wooten-Epstein (described in

4.4.1.1.2

Exception: All calculations of fuel
assembly effective thermal

described in
Subsection 4.4.1.1.2, use nominal
fuel design dimensions, neglecting
wall thinning associated with high
burnuD.

Clarification: No additional
balance is performed or provided.

Justification

The finite-element based thermal conductivity is
than a Wooten-Epstein based value. This

larger thermal conductivity minimizes the fuel-to­
basket temperature difference. Since the basket
temperature is less than the fuel temperature,
minimizing the temperature difference conservatively
maximizes the basket wall temperature.

Subsection 4.4.1.1 the calculated effective
thermal conductivities based on nominal design fuel
dimensions are compared with available literature
values and are demonstrated to be conservative by a
substantial margin.

The FLUENT computational fluid dynamics program
used to perform evaluations of the HI-STORM
Overpack and HI-TRAC transfer cask, which uses a
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1.0.3

100 CLARlFICAnONS U-l'\.J._A...-1536

NUREG-1536 Requirement
Alternate Method to Meet

NUREG-1536 Intent Justification

discretized numerical solution algorithm, enforces an
energy balance on all discretized volumes throughout
the computational domain. This solution method,
the~re110rle, ensures a heat balance at the surface of the
cask,

Calculating the volume occupied by the fuel assemblies
maximum weights and minimum densities

conservatively overpredicts the volume occupied by the
fuel and correspondingly underpredicts the remaining free
volume.

A complete set of computer program input and output files
would be in excess of three hundred pages, All computer
files are considered proprietary because
details of the design and analysis methods. In order to
minimize the amount of proprietary information in the

computer files are provided in the proprietary
calculation packages.

Exception: No input or output file
listings are provided in Chapter 4.

Exception: All free volume
calculations use nominal
confinement boundary dimensions,
but the volume occupied by the fuel
assemblies is calculated using
maximum weights and minimum

Para. 2 "the SAR should
file listings for the

Page 4-10, Para. 3 "free volume
calculations should account for thermal
expansion of the cask internal components
and the fuel when subjected to accident

densities.
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Table 1.0.3

1

NUREG-1536 Requirement

V"Thr<A CLARIFICATIONS AND LAvw[

Alternate Method to Meet
NUREG-1536 Intent

NUREG-1536

Justification

7.VA "Confinement Analysis. Review the
confinement analysis and the

resulting annual dose at the controlled area

9.V. ] .a, Page 9-4, Para. 4 "Acceptance
criteria should be defined in accordance with

-rC-5330. "Ultrasonic Acceptance
Standards" "

Exception: No confinement analysis is
performed and no effluent dose at the
controlled area boundary is calculated.

Clarification: Section 9.1.1.1 and the
Design Drawings specify that the
ASME Code, Section III, Subsection

Article NB-5332 will be used
for the acceptance criteria for the
volumetric examination of the MPC
lid-to-shell weld.

The MPC uses redundant closures to assure that there is no
release of radioactive materials under all credible
conditions. Analyses presented in Chapters 3 and II
demonstrate that the confinement boundary does not
degrade under all normal, off-normal, and accident
conditions. Multiple inspection methods are used to verify
the integrity of the confinement boundary (e.g.,non­
destructive examinations and pressure testing).

Pursuant to ISO-IS, the Holtec MPC is constructed in a
manner that supports leakage from the confinement

non-credible. Therefore, no confinement
analvsis is required.
In accordance with the tlrst line on page 9-4, the NRC
endorses the use of" ...appropriate acceptance criteria
as defined by either the ASME code, or an alternative
approach... " The ASME Code, Section HI, Subsection

P::Jr::J9Taph NB-5332 is appropriate acceptance
1""lrf'-<:f'J"vif'f' examination.
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Table 1.0.3

1

NUREG-1536 Requirement

CLARIFICATIONS AND rn''\.L.I:-r

Alternate Method to Meet
NUREG-1536 Intent

NUREG-1536

Justification

9.V.1.d, Para. 1 "Tests of the effectiveness of
both the gamma and neutron shielding may
be required if, for example, the cask contains
a poured lead shield or a special neutron
"h"",.hinlT materiaL"

" the application must include, at a
minimum, a description that satisfies
requirements of 10 CFR Part
'Quality Assurance' ...

@~1i21:h Subsection 9.1.5
describes the control of special
processes, such as neutron shield
material installation, to be performed
in lieu of scanning or probing with
neutron sources.

Exception: Section 13.0 incorporates
the NRC-approved Holtec
International Quality Assurance
Program Manual by reference rather
than describing the Holtec QA
program in detail.

The dimensional compliance of all shielding cavities is
verified by inspection to design drawing requirements
to shield installation.

The Holtite-A shield material is installed in accordance
with written. approved, and qualified special process

composition of the Holtite-A is confil111ed
inspection and tests prior to first use.

Following the first loading for the HI-TRAC transfer cask
and each HI-STORM overpack, a shield effectiveness test
is performed in accordance with written approved
rocedures, as specified in Section 9.1.

The NRC has approved Revision 13 of the Holtec
~ ". Assurance Program Manual under 10 CFR 71

Program Approval for Radioactive
Material Packages No. 0784, Rev. 3). Pursuant to 10
CFR n.140(d), Holtec will apply this QA program to
all important-to-safety dry storage cask activities.
Incorporating the Holtec QA Program Manual by
reference eliminates duolicate documentation.
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Ll

100S and HI-STORM 100S
overpack and

l.r:ans:ter Operation Ke]mt(}rc(~d

compliance
nurrlberdes:ignati<m which denotes

metallic Call1s1ter,
teatun~s are to sim:pliJty

op,erations, and to provide for radiological

B overpack designs are variants of the
i1r",uIlIncr", in 1.5.

The HI-STORM 100A overpack is a variant oftwo of the three HI-STORM 100 System overpack
designs and is specially outfitted with an extended baseplate and gussets to enable the overpack to be
anchored to the ISFSI in high seismic applications. the following, modified structure
the HI-STORM 100A, each offour quadrants, is denoted as a "sector lug." The 100A
anchor design is applicable to the HI-STORlv1 100S overpack design, case the assembly

be 1 1 is not to
ov(~rp;ackdesign. Therefore, 1OOS Version B ov(~rp,lck
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essence, overpack is a
objective ofemulating features and dispensing

(l\Jf>rn,~r" is best rpt,f'rrf>rl to as a

reqllirelmerlts and attendant ,.""HIP'HI c()I1si:der'atl(lI1s.
me:chamcal protection, cooling, and radiological shielding

and concrete "u"tPn,,,

the drawbacks ofboth.

contrast to 100 which a containment boundary for the SNF
during transport, the HI-STORM storage overpack does not constitute a containment or confinement
enclosure. HI-STORM overpack is equipped large penetrations near its lower and upper
extremities to permit natural circulation to provide for the passive cooling
contained radioactive material. The HI-STORM overpack is engineered to be an effective barrier
against the radiation emitted by the stored materials, and an efficiently configured metal/concrete
cmnp()sI1:e to attenuate to a or hYJ,otlletllcal
accldellt event. HI-STORM 100 overpack include IsolatlClI1

as Ilnrlact

requln~d by the plant's
is composed of

100 can
an ISFSI can be loc,lted

(',.,'tp,.", set
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cases, h01wP'vP,r

{HIf'rn''lrl< is not enjgm,eelred
71 certification.

not
nO'lX/p'\1pr is designed to possess certain key elements

[L I facility, storage, trallst(;rn::d
stored in a configuration, or directly loaded using the
nearby the ISFSI storage pad.

The version ofthe HI-STORM overpack equipped sector lugs to anchor it to ISFSI pad is
labeled 1 shown in Figure 1.1.4. Figure 1.1.5 shows sector lugs and anchors
used to fasten the overpack to pad in closer view. Details on HI-STORM 1OOA are presented in

rlrcn,/i'nrr and 1 may a nut as an
be deployed at where the pO:5tuilatc:d

honeycomb
manner
extremely high stnlctllral stlttne:5S
aC(;ldl;;nt events.

interface emID!<Wc:d
assemblage, which is an important UHlllUUC,",

plp\l<lt;on cross section an
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oftecl1mical data.

enclosure vessel is identical in external to those presented References [1 1.2]
mCldels may not be storage or transportation in

rlr>l\XlI1C1a" are pn~sented

de~agrled to provide neutron and gamma shielding
for dry storage of SNF at an

star'age rnIP',.,...."'''V" are 1.1 1.1

SUITlmanZe the System been engineered to:

41 minimize handling of the SNF;

nrr,uu1p shielding and nhvsical protection for the

lm\~ncum!belreddecommissioning

to operators GILlnfig 10adHlg

to a
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FIGURE 1.1.1B; HI-STORM 100S VEF;SION B OVERPACK WITH MPC PARTIALLY INSERTED
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1.2

Sv·,tp'lm IS rnITInri<:f'rJ

1.

Necessary auxiliaries required to deploy the HI-STORM 100 System storage are:

I.

II.

v.

vacuum drying (or removal) system
helliUlTI (He) backfill system with leakage detector other "'t,,1rprYt capable the
same L/U\.'C\.>J.ll con<1ltllon
lifting and handling <:V<:ipnl<:

we:ldJ:ng equipment

dlttermg storag:e contents
I each MPC weight. However

1/2 tons. Tables 1.2.1

t Dimensions discussed in this section are considered nominal values.
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is capable storing
MPCs. inner diameter of

is 19 I-1/2 ",v'lv".

dlslcussed IS dltterent bet'weem

There are two variants
and weight.
inches

HI-STORM 100S differing only in
100S(232) is 232 inches high, and the HI-STORM 100S(243) is 243
1 10,100 Ibs heavier standard

1

III

is 229
standard dellsil:y
overpack only
only if the design tPilltlll'P

drawings.

overpack an
the detailed weights.

varies from approximately 135 tons to 160 tons. See

it is

cOlltlJlernellt structure are:

on
attr·ibulteswhich enhance

1

tleIOre pro,cee:dll1lg to pre~sent detaile:d DJ1VslcaJ
contextual importance to surnmari~~e

high

en:gmeel'ed features to promote C()11V(~ctllve
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basket a plate
box walls) are arrayed in two orthogonal sets ofplates.

completely co-planar (i.e., no offset) or orthogonal
cornplete eOlle-ro-eolle continuity contiguous

nOrleV(~Orr1b design of MPC
weldment where ali structural elements

of cells are

basket. Phv<:lrl=l reasonmg suggests
"'H-"'.... ti,,'" shielding barrier can be a nonuniform

nrU'lf>,,'('r.:mn basket is a most effective radiation attenuation
the basket structure an
MPC an effective heat rejection device.

cell-to-cell
uninterrupted

ease ot1,abflc,ltlCm
str<en~~th of concrete.

1.1

The MPCs are cylindrical structures as shown cross sectional of Figures I
through 1.2.4. The outer diameter of each MPC is fixed. Each spent fuel MPC is an assembly
consisting of a honeycombed fuel basket, a baseplate, canister shell, a lid, and a closure ring, as
depicted in the MPC cross section view, Figure 1.2.5. The number of spent nuclear
storage locations in each of the depends on the fuel assembly characteristics.

are
loading.
Section 2.1.9 nrr\\/ll'1p"

1

enclosure
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nnln_TII'V trap construction tmlml;:ly
"trwnnp'r! from an array of plates welded to each other at their

baskets and MPC-24EF), fanned
assemblage to create

In

L simulates a mtlltl-t1,m~;ed

bel1ldIrlg rigidity.

II. The principal structural frame ofthe basket consists ofco-planar plate-type members
no VB",-'_,.

a set
welde:dto of the basket, the MPC and

supports, optional aluminum heat conduction elements (AHCEs) may have been installed in
the early vintage MPCs fabricated, certified, and loaded under the original version or Amendment 1
of the HI-STORM 100 System Coc. The presence of these aluminum heat conduction elements is
acceptable MPCs loaded under the original CoC or Amendment 1, since the governing thermal
analysis for Amendment] conservatively modeled the AHCEs as restrictions to convective flow in
the basket, but took no credit for heat transfer through them. heat loads authorized under
Amendment 1 bound those for the original CoC, with the same MPC design. For MPCs loaded under
'..mi;:ndment 2 or a 1

elements shaH not be installed. MPCs both and without aluminum heat conduction elements
heat corlducticm e!emi~nts

'-'11 HIl'5lugs attached to the inside surface ofthe MPC canister shell serve to placement ofthe
the lugs also serve to locate MPC lid

prior to welding. These internal lifting lugs are not to handle a loaded MPC. Since the MPC lid
is to a is no access to once

incorporates a I MPC
plate (fabricated from one piece, or two pieces - split top

outer Ifthe lid is only
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HI-STORM FSAR
REPORT HI-2002444 1.2-4

Rev. 6



top is analyzed as part pressure boundary. bottom piece acts as a
radiation shield is attached to the top piece a non-structural, non-pressure retaining weld.

lid is equipped vent and drain ports that are utilized to remove air
and with a specified amount inert gas (helium). vent and drain ports

is The is a circular
MPC lid provides rigidity to allow entire

threaded MPC

For assemblies are shorter than the design basis fuel spacers
appropriate) maintain the axial position ofthe within the basket. upper fuel
spacers are threaded the underside of the MPC lid as shown in Figure 1.2.5. The lower fuel
"n~lrpl'" are placed bottom of basket The spacers are
deslgni~d to wlthst,md llVl11',"", 01tt-nlorrnal,
approximately 2 to

IS COtlstl~ucted "nt,,-,,'h!

and optional heat COflductlCln ellerrlents).
Concerns regarding coated carbon steel and various operating
environments [1.2.1] are not applicable to the MPC. All structural components in a MPC shall be
made of Alloy X, a designation which warrants further explanation.

Alloy X is a material that is expected to be acceptable as a Mined Geological Disposal System
(MGDS) waste package and which meets the therrnophysical properties set forth in this document.

anIS considi~rabile UIlcertainty
acceptable as a waste package for

by

matenal si~le(;tlcm plrocess IS by corrOSIOn resistance in the p01:en1tial
decision regarding a to meet disposal

requirements is not imJmillenlt, the MPC design allows the use the four X
materials.

following
X materials

cylinder)

X (as defined this
t51r.'-lr'51f?·r! from

pieces comprising
X stalflless

design and analysis,
part an

the
same

For the
materials.
listed
must be tatincate:d
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Type 316
316LN
304

apt)rnach is acc:oITlplisht::d
nelltnmlc, radiological, and thermal conditions thermophysical properties are the

group analysis in calculating the
reil~ctliontothe outside value ofthermal conductivity is the

Cal1dldalte ITlatl~rJ(lI group. Similarly, the stress analysis calculations use the lowest value of
all,owable stress Stated we a

reti;:rrt::d to as

X conlstltuents to det,ermllne

{'r.I'""p,r""t",rp b,~causeno matter
MPC X approa(~h gllaralntel;:s that
the analytical predictions contained in document.

1.2.1.2

1.2.1 HI-STORM Overpack

material is Ultlmal:ely

The HI-STORM overpacks are rugged, heavy-walled cylindrical vessels. Figures 1.1.3B, 1.2.7,

a
concrete shielding to provide neutron and gamma attenuation

diameter for
diarnett::r. The
<In,,r.rn impact
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and the
STORM 1
ducts at the bottom of

B are to the
drawings in Section 1.5 details overpack air inlet and outlet duct designs.
outlets are covered by a screen to reduce potential blockage. inspection of the

screens (or, alternatively, temperature monitoring) ensures that blockage ofthe screens tht:m~;eI1/es

will detected and removed in a timely manner. Analysis, described in Chapter 11 ofthis
em~cts of and of

storage system has to n"'<,"n,'f' natural convection cooling contained
MPC. A of four air inlets and four outlets are located at the lower and upper
exl:relTIltJeS ofthe storage SV5itern. n;:sp(~ctlvejly location ofthe air outlets in 100

1 m ~

cross are
ofscattering the radiation in

air outlets.
configuration of the gamma shield cross plates is the increase the to flow
the air inlets and outlets is minimized. the HI-STORM 100 and OOS overpack designs, the
shielding analysis conservatively credits only the mandatory version ofthe gamma shield cross plate
design because they provide less shielding than the optional design. Conversely, the thermal
analysis conservatively evaluates the optional gamma shield cross plate design because it
conservatively provides greater resistance to flow than the mandatory design. There is only one
gamma shield cross plate design employed with HI-STORM 100S Version B overpack design,

sm,elOmg and thermal CUleu v c,,",,,.

are located on 90° arcs ",rolllnrl

lid. The overpack may also lifted from the bottom
pads, Hlllm~m
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outer is specified to provide the
and compressive stn~n~cth. concrete shall be in

reqluir'errlents ",.,p",h"r1 in 1.0.

concrete is to against gamma neutron radiation.
HOlwt::ver. in an implicit manner it helps enhance the performance of the HI-STORM overpack in
other as of concrete imparts a large to
the HI-STORM allowing it to moderate the temperature of system under

all ventilation passages are assumed to be blocked. case of a
postulated fire accident at ISFSI is example the thermal inertia characteristics

concrete control the temperature ofthe MPC. Although the annular concrete mass
is not a it act as an of

a tm··ov(~r a()cldlent

ensure the stability ofthe concrete at temperature, concrete composition has been specified in
accordance with NUREG-1536, "Standard Review Plan for Dry Cask Storage Systems" [1.0.3].
Thermal analyses, presented Chapter 4, show that the temperatures during normal storage
conditions do not threaten physical integrity of the HI-STORM overpack concrete.

100, HI-STORM 100S, and
are height, MPC

llCOJlblll, location of the air ducts, and the "p,ott""" alignment of the and outlet air
overpack is approximately inches high the the

are two

There are three base HI-STORM overpack designs ­
100S

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
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radiation shine thr,f1llcrh

100S B are shorter
ducts. To facilitate this change,

but larger in See

un~lvoidable if a
emlolo'ved (Chapter 3

Compom~nt~;", by 1984, K.P. Singh and A.I. Soler, provides
additional information on stud tensioners). The axial stress in the anchors induced by pre-tensioning
is kept below 75% ofthe material yield stress, such that during the seismic event the maximum bolt
axial stress remains below the limit prescribed for bolts in the ASME Code, Section III, Subsection
NF (for Level D conditions). Figures 1.1.4 and 1.1.5 provide visual depictions of the anchored
STORM 1aOA configuration. configuration also applies to the HI-STORM 100SA.

100A System during a seismic
anchor studs.

mechanical inti~rh~rellce

the pad designer tlexH;llI 11:y

sliding
any bending action on

sv~;teln are mc:onJor'ate:d

PfC)dllCe an overturning moment on
COlnpreSSl\le contact pressure pad and

int,"'rt,~ ..p contact bounding
preloaded results ofthe static analysis

the initial preloading pulsations load. A confirmatory non-
lln::1llv<:l<: has also been performed using the tmle-hI5;tOl'V methodology described
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calculated
Dre~sellce of pre-stress helps mllllmJZe

and that
during

exttmdt~d and
rer)etlltlve St~ISrmc excitations.

sector lugs in
16­

overpack. The rn~,tp"i!ll

materials listed in
in 1 The menu enable owner to a fastener material

that is resistant to corrosion in the local ISFSI environment. For example, for ISFSls located
coastal reactor carbon studs would not be recorrlm(~n(led

1

m are spaced suttlclellitly
reilltorced concrete can designed to the
anchor studs without overstressing the enveloping concrete monolith. The design specification and
supporting analyses in this are focused on qualifying the overpack structures, including
sector lugs and the anchor studs. The design of the ISFSI pad, and its anchor receptacle will vary
from site to site, depending on the geology and seismological characteristics of the sub-terrain
lIni1Prll\/, rHT the ISFSI pad data in this provide the set
offactored loads to which the pad, its sub-grade, and the anchor receptacles must designed

,.\I,,,·\lipu/ of ACI-349-97 [l Detailed requirements on pads anchored
nrr,\llr"lpr! In :Se(~tloin

1.2.1

a
typical cross section the standard design Hl-TRAC-125
1.2.1.2.3 for dIS(;US:lIon 1000

The transfer cask provides an mtlemal c'ylllnal~IC:ll

top 1

HOLTEC INTERNATIONAL COPYRIGHTED MATERrAL
HI-STORM FSAR
REPORT HI-2002444 1.2-10

Rev. 6



operations. addition to providing direction,
that is designed to hold demineralized water in the HI-TRAC

by the COl1ltanlln2tted
pool lid is rpnnr.\IPr!

lid incorporates a seal
cavity, thereby preventing
water. the has

transfer lid is att,acrtecl
allow the ofthe

nrrnll,ripQ a cross sec:tlO,n

standard design, are nrr,\llrf",r!

and horizontal positions. The trunnions are located just below top flange and the
pocket trunnions are located above the bottom flange. trU!lni()ns are provided to

for

DrcwI,fed to

shielding and cOllseqmmtlly
Icle:ntlcal in two allows most structural analyses 125 ton
bound the 100 ton HI-TRAC design. Additionally, as the two HI-TRACs are identical except a
reduced thickness oflead and water, the 125 ton HI-TRAC has a larger thermal resistance than the
smaller and lighter 100 ton Hl-TRAC. Therefore, for normal conditions the 125 ton HI-TRAC
thermal analysis bounds that ofthe 100 ton Separate shielding analyses are performed
each since shielding thicknesses are different between the two.

III No are ",r",,,,"i,,,ri

lil transfer lid is not required
lil A new ancillary, IS rec!Ullrecl

lil A attachment points mating is provided
• baseplate incorporates for added structural strength
lil pool bolts is ,.",rl"t''''
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same bej:w~~enint/~rt!H"P bej:w~~en the and the transfer cask is
optional designs. optional designs are caT)able

traJllstler cask normal,on-nclrrrlal,

standard designs and
defined in design

adequate
raCllltate MPC transfer,

to
The mating device

Derwe~~nthe and the

designs during operations.

1.2.1.3

bas:eplate, lid
gamma flux at the outer carllst,er

additiorml gllmnll3 sfnehlmg as needed

the HI-STORM storage overpack, the primary shielding in the radial direction is provided by
concrete and steel. addition, storage overpack has a thick circular concrete slab attached to
lid, and the HI-STORM 100 and -1 OOS have a thick circular concrete pedestal upon which the MPC
rests. This concrete pedestal is not necessary in the HI-STORM 100S Version B overpack design.

nrr,ui'1p gamma and neutron attem.mtlon
and concrete shielding integral to
diriecti:on. reducing

being Holtite-A.
providing gamma attl~nulation.
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1.2.1.3.1

1.3.1.1 Boral™

material composed of boron carbide and alUlminum
cornp()Ullld having a high boron content in a physically

. .
car'blcle c,onltaHled III IS a

C-750-80 nuclear grade Type HI. The Boral cladding
llgmvvelgm metal high strength is protected corrosion by a

highly resistant oxide two boron carbide and aluminum, are chemically
compatible and ideally suited for long-term use in radiation, thermal, and chemical environment
of a nuclear pool, or dry

In test reactors
ofchoice control blades, thermal-column and items requiring very good thermal-
neutron absorption properties. It is in these reactors that Boral has seen its longest service in
environments comparable to today's applications.

Boral found other uses in the 1960s, one was a neutron poison material in baskets used in
the shipment of irradiated, enriched fuel rods from Canada's Chalk River laboratories to Savannah

Boral in as in current

umque ch:ara.ct~~m;tlc:s

use

content and placement of boron carbide ,..rCH","!,,"'" a
thermal neutrons.

rerno·val cross

41> Boron (,!'lrhlrlp is hOJmogellecmsly rt""n,>rc?'rt throughout
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• boron carbide alUmlnUiTI ITlate:nals 111

long-term exposure to radiation.

411 IS

do not de~~racle as a of

41 IS

"d"c' " ..f", ttlennal neutrons without ohvsical ch,m~~e or degradation
anticipated to gamma radiation material does not
attemu:aticm capability to high radiation dose.

assurance Boral to compliance
the stipulated minimum loading. Furthermore, the surveillance, coupon testing, and material tracking
processes which have so effectively controlled the quality ofBoraI are to continue to yield
Boral of similar quality in the future. Nevertheless, to add another layer of insurance, only 75% lOB
credit ofthe fixed neutron absorber is assumed in the criticality analysis consistent with Chapter 6.0,

4.c ofNUREG-1536, Standard Plan Dry Storage Systems.

Operating experience nuclear plants with fuel loading of Boral equipped MPCs as well as
laboraltory test data react

resulting in the generation ofhydrogen. numerous variables (Le., particle
tenlperattlre, pool that influence of the hydrogen produced

flPtllPr!ltpc! aurmg MPC 10aclll1g

an igniticm
the welding or cutting op(;:raltiorl).

1.2.1 1.2 METAMIC®

METAMIC® is a
reinforced with

wet storage ap~IHc;atlcms. Metallurgical!)
composite (MMC) consisting a of 6061 aluminum alloy

1 ASTM boron carbide. METAMIC@ is characterized by extremely fine
or better) and boron carbide powder. the average particle is
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*t
betwe(~n 10 high

distribution of its
yields

'>r1f"~""PC' that could pot:en1llallybmdel,s or
maXirnUlTI pl~rCI~nt;age of B4C can in

wt.%, although extensive manufacturing and
apJJroxlrnately 31 wt.%. powders is IsostalticEtlly

ore:SS1Jre and vacuum to near density.

are
"n'uP""phl influence peJrtorm.ance.
aluminum alloy 6061
tes:tm:g exp(~rJ(~nc:e IS ..,.,. ........

documented an
neutron absorption pr()perti(;~s

main conclusions provided in

.. The metal matrix configuration produced by the powder metallurgy process with a complete
absence of open porosity ensures that its density is essentially equal to the
theoretical density.

III are ess:enltiallJ
exposure to ele:vated tenl1p(:ra1:un~s

test C0l1dilti0l1S

ad(jltl,on, mclep,endeJnt measurements

evalualtlOn of the marmfactur as Ul~)"'I\J::\C;Um

• U.S. Patent No. "Radiation
t U.S. Patent No. 6,042,779, "Extrusion Fabrication Process for Discontinuous Carbide Particulate Metal

Matrix Composites and AlISi."
Medium measured neighbor-to-neighbor distance is 10.08 microns according to the
"METAMIC Neutron Shielding", by K. T. Haynes, and R. EPRI Boraflex
Conference, November J998.
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extensive third-party tests out under
an acceptable neutron absorber material for use the MPCs, Holtec' s technical

is also supported by the carried out by other organizations
on NUHOMS-61 No. 72-1004).

In procured for use
'1"'«1,.,,_,-, as A ITS A maJt1U!,lctllred

items, as recjUllred by Holtec's NRC-approved Quality Assurance program, must be produced to
potential an error the materials and

manufacturing prc)cesses, manufacturing must
established to incidence of errors, and inspection steps must be implemented to serve
as an independent set barners to ensure all by

Cle:>Ig11er are met

Because ofthe absence of interconnected porosities, the time required to dehydrate a
equipped MPC is expected to be less compared to an MPC containing Bora!.

NUREG/CR-5661 (Ref. [1.2.1 recommends limiting poison material credit to 75% the
minimum lOB loading because of concerns for potential "streaming" of neutrons, and allows

welgm per'cellt METAMIC® Sn()Wf~(j

it easy to reliably establish the prf:sellce mH~ro:SCOPIC and
lOB in l1eJre!l:xe 90% credit is applied to

np"., 11,'1 is 10% IS
considered conservative since uncertainties areal

Chapter 9 qualification and on production tests to support 90% lOB
credit are With 90% target weight percent of boron carbide is
31 for all MPCs, as summarized in 1.2.8, consistent test COlllP<)llS
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evalluatllons [l 11].
flexibility.

IS .0 wt%to

water can penetrate
mat(~rial to genera"te

is no capillary
cht~mlcally react

chemical react!<)n of
neutron occurs to an
insignificant amount in a time. Nevertheless, combustible gas monitoring for

-equipped or exhausting space under
we:1C11lng and cutting operations, is reclullred until sufficient is gamed
that little or no hydrogen is released by during these operations.

on C01JpCm

Yield Strength (psi) 32937 ± 3132 28744 ± 3246
Ultimate Strength (psi) 40141 ± 1860 34608 ± 1513
Elongation (%) 1.8 ± 0.8 5.7±3.1

The required flexural strain of the neutron absorber to ensure that it not fracture when the
supporting basket wall flexes due to the worst case lateral loading is 0.2%, which is the flexural
strain X The 1% of 31wt.%

indicated by table means against cralck:mg
IS no

1.2.1.3.1.3 Locational Fixity of Neutron Absorbers

IS

the sheathing are
absorber is contained in a
Jomt, is an order of magnitude greater than the we: I gilt
neutron absorber and its will maintain
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ensures
not lead to a disconnection of

loading, storage, transient eVIJlutlons.
assembly insertion or withdrawal

sheathmg from

1.2.1

pre:dlC:atc:d on tunctlcmal performa:oce rnt,pl"lj:l

neutron

neutron to j:lnrwonrij:ltp

terms

hOlmogeloe(JUs nature

shl,eldmg ITlj:ltPl"lj:lj In mecha,nical or the:rmal a(~ci(jent C()ndliti()nsto

adequate pl'oce:dm'al C(mtrol to an
place neutron shield of desired function and uniiormi1ty

Other aspects of a shielding material, such as ease of handling and prior nuclear industry use, are
also considered, within the limitations ofthe main criteria. Final specification ofa shield material is
a result ofoptimizing the material properties respect to the main criteria, along the design
of the shield system, to achieve the desired shielding results.

Nelltrcm attenuation m
in lid, and pedlestai
Concrete is a shielding malter'lai
cornp()sltlon has

treezlng point for low

125 and 1250 transfer casks
I

borated syrlth~~t1c nelltroin-2tbs(xbing a
nominal B4C loading 1 weight the 100 I provides
the Holtite-A material properties to its function as a neutron shield. Holtec has performed
confirmatory qualification tests on s

Neutron shielding in the
the
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tollovv'lnQ". a peJrtorm;an,;e rlh~r~rJpri<:ti{'<: and properties ofHoltite-A is

HOItlH;-A is 1 as in 1
bound any potential weight loss at design temperature and any inability to reach the theorc~t1ca!

rlp,,<:,!'\/ the is reduced 4% to 1.61 used shielding ~n::1i1v"i" IS

"",,,,,prU<ltn/,p.h, ass:uITled to be 1.61 g/cm3 to shielding neutron

a content
HOltm~-A is specified with a nominal B4C Welgllt

ofl%.

Design Temperature

The design temperatures of Holtite-A are provided

design temperatures, as aplplil:::arl!e.

Table I.B.I.. The maxImum spatial
den10nstrated to

HOLTEC iNTERNATiONAL COPYRiGHTED MATERIAL
Hi-STORM FSAR
REPORT H!-2002444 1.2-19

Rev. 6



1.2.1.3.3

pnmanly relies on concrete
shield shell, is located adjacent

j'
1.2.7). Carbon

storage overpack, most notably
ov~~rp,lck designs only) radiation

garnmla shield cross plates are installed in
sC3lttering acts to significantly recluce

ov~~rp,lck air inlets outlets. Figure 5.3.19 and the
galnmia shield cross plate designs overpack

For a top lift, the storage overpack is equipped with four threaded anchor blocks arranged
circumferentially around the overpack. These anchor blocks are used for overpack lifting as well as
securing overpack lid to the overpack body. The storage overpack may be lifted with a
device that engages the anchor blocks threaded studs and connects to a crane or similar
equipment.

IS eql.llPIJed
trunnions. 1000 and 1250 are equipped
trunnlOrlS are positioned just below the forging.
bottom forging and attached to the outer

All are built a high strength alloy
lifting trUlJllIlOnS are de:>lgrled

t The shield shell design feature was deleted in 2001 after serial number 7 was fabricated. Those
overpacks without the shield shell are to have a higher concrete density in the overpack body to provide
compensatory shielding. See Table 1.0.1.
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trUlt1mlJnS are by tl1re~aallt1g tapped holes just top

1.5

". to
CII Material Degradation
.. Maintenance and Inspection Provisions

• Corrosion
III Structural Effects

IS dls,cussea

dev'eioped to taCllltate
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andThe ov(~ro:acK has been designed to synergistically combine benefits of
the HI-STORM overpack n,.",r"ip'O

opl:Imai radiation shl,eldmg arranE~enlent.

IS nrlm>lrll\l nrclvuleo tor' str'uc1tur:al tl1O(:tlO,ns.

concrete in tenslO,n
concrete is ac(;ounte:d

margills IS mamtaine,d,

1 are to mamtam
_pttpr·ti",p (includ:mg uncertainties and calculational bias) at less

COlldl1l1011S 01: st()ra~~e as in 6.

unJloadm,g 0lperatH)nS is nrr"r,r1pr!

tun,,,.,l loading and unloading operations, respe<;tlvely

Loading Operations

start of loading operations, the HI-TRAC transfer cask is configured the
installed. The water jacket is filled demineralized water or a 25% ethylene glycol
solution depending on the ambient temperature conditions. The lift yoke is used to position HI-

de:~lgnat:ed pn:paration area or area
plant dermnera!lz{:d

aSS{:mbly identificatic)n IS perirornled.
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designated area. top surfaces
are decontaminated. The inflatable annulus seal is

annulus provides additional personnel
nrp\lpnt" small from being dropped

is to dose rates
1()\A/~rr~rl ~"""""'J and the MPC

process. '-'''oj'-''''' penietr:ant
A multi-layer liquid penetrant or

MPC water is displaced
vent the

hyclro:;tatic or pm~urrlatic)

For storage of high burnup and as an option for storage of moderate burnup fuel, the reduction
of residual moisture in the MPC to trace amounts is accomplished using a Forced Helium
Dehydration (FHD) as described Appendix Relatively warm and dry helium is
recirculated through the MPC cavity, which helps maintain the SNF in a cooled condition while
moisture is being removed. warm, dry gas is supplied to the MPC port and circulated

uavo;;;:l:,> out
absorbed water from the gas.

"V"lrpITl to ac(;eli:~ralte

areas
AWS Baseplate shield is r~nn()\/~rI

are for renl0\'able c()ntam:m,Ltlo,n
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is bolts are toraued.
lift cleats are the primary

lift cleats are
MPC.

may be handled in
handled \!prtl{"~lll\!

or horizol1tal orH~ntiltlon.

positIOned (boited if rPflllt,-"rI

as applicable, is the standard
door locking pins are removed and the doors are opened. With 1000 and 1250, the
pool lid is removed using the mating device. The MPC is lowered into HI-STORM. Following
verification that the MPC is fully lowered, slings are disconnected and lowered onto the MPC lid.
For the HI-STORM 100, the doors are closed and the HI-TRAC is prepared removal on top
of HI-TRAC 1000 and 1250, the transfer cask must first be disconnected from
the mating device). For the 1OOS and 1OOS Version B, the standard design

sutlicient to

rHII3 rn<l"Lr is inspected and
100, vent

positioned (bolted
IS

technical sp~~cij,lcilti(msare not

place loaded
the cradle is equipped

onentatlon, a transport
are used to engage

or "cradle" is UU"L,,"'c<.

100 or 1
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pocket loaded
lowered onto the cradle rotation trunmlons.

IS

the lifting trunnions,
IU V>' '"" " and the

the cradle.

user
apt)ropri:ately designed rigging in

trall1sti~rn~d to the cask traI1st\~r r<:>,,.,,,,,,

and/or are placed on a trall1sp1ortvetllcle.
pad, railcar, heavy-haul trailer, dolly, etc. Ifthe loaded

trall1sti~r t'H'llltv in verticalorieni:ation,

OrH~ntcltlOn, the

After the loaded HI-TRAC arrives at cask transfer facility, the HI-TRAC is upended by a crane if
the HI-TRAC is in a horizontal orientation. The loaded HI-TRAC is then placed, using the crane
located in the area, on top of HI-STORM, which has been inspected and staged with lid
removed, vent duct shield inserts installed, alignment device positioned, and the mating device
installed, as applicable.

re-,lttacht~d to
vent screens

nuts are installed.

de(jicate:d cask transfer
HI-STORM
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handling in
loaded must be handled in the vertical

anchor blocks or the bottom by inlet
be placed on a transport mechanism or continue

~ra~ ~

dolly, etc. During

[Ie··Qown mechanisms. Once
pertorme:d to ensure that system is tUflctlonlmg

In the case tas,tefled into the anchor

The MPC is from HI-STORM either at cask transfer facility or the fuel building
any of the methodologies described in Section 8.1. The HI-STORM lid is removed, the alignment
device positioned, and, for the HI-STORM 100, the vent duct shield inserts are installed, and the
MPC cleats are attached the MPC. For HI-TRAC 1000 and 1250, the mating device is
installed. Rigging is attached to the cleats. the HI-STORM laos and HI-STORM IOOS
Version B with the standard design, the transfer doors may need to be opened to avoid

1 1250,
overpack.

stand:ard U,"''',.:,Jll, manipulated for bottom
cleats and rigging

are returned to the designated preparation area and
are IS

annulus and
removing the
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bor'ate:d or unlbor'ate:d

cover plates are core drilled, Local ventilation is
are to the vent and port.

loadmlg or
stipulated criticality limits,

Each MPC model is equipped with neutron absorber plates affixed to the fuel cell walls as shown on
the drawings in Section 1 lOB density for the neutron absorber in
each MPC model is shown in Table 1.2.2, These are to be consistent the
assumptions made in the criticality analyses,

1.2.2.3.2

are no cn~~mlcal

A deta.iled evaluati()n nrrnri,-!",,; In :-'e(~tlCm
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1.2.2.3.3

corltmement bOlmdary is the is non-
100 is a completely passive <:v<:-rem

nel~eS:SaJ'y to rip""",!

.5

S.VI,fPl." re:qUJlres mlfllm;allTlan1tell1arlCe over
Chapter 9 des,;rjb,es

1.2.3 Cask Contents

ass,:::mtllles cla:ssitled as Clan1ag':::Cl

100 System is designed to house different types ofMPCs. MPCs are designed
to store both and spent nuclear fuel assemblies. Tables 1.2.1 1.2.2 provide
system data and parameters for the MPCs. A description of acceptable fuel assemblies for storage in

is 2. L as darnal~ed

assemblies and fuel terms in Table

designt~dto aCClomlTIoclate tweJrltv-tour (24) ass(~mbhes classi1ied as

cla:ssitled as
locatH)nS 3,6, 19, and/or 22 (see
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fuel debris must be stored
1.2.3).

balanc:e I-"~H"'CY "I""""t,,'r! as
stm'age locations 1,4,5, 10,23,28,

to sixty-eight (68) BWR intact and!or damaged fuel
1 or HUlUbc)ldt

68.

MPC-68F is designed to to (68) Vn~sd~~n 1 or Humboldt
Bay (with or without channels) made combination of
as~;enlbllesclassified as intact to
ass~~mbihes cla:ss111ed as

MPC-68FF

is designed to ac(~ornrrlodate up to "lYrV-l~lU!'1T assemblies \rvith or
Dresden Unit 1 or Humboldt
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assemblli~s cJassltH.:~d as fuel or damaged Dresden 1
llITllte:d to eight (8) DFCs containing Dresden Unit 1 or

in fuel storage location. For BWR fuel assemblies
1 and number fuel assembhi~S

llITllte:d to with
assemblies must

,66, and/or 68
fuel assemblies,
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1.2.1

1

ITEM

of MPCs included in this
revision of the submittal

MPC "'VIUI'," capacity'

8

MPC-24

MPC-24E

MPC-24EF

MPC-32

MPC-32F
(See Note 1 on next page)

MPC-68

NOTES

5 for PWR
3 for BWR

Up to 24 intact ZR or stainless
steel clad PWR fuel assemblies
with or without non-fuel
hardware. Up to four damaged
fuel assemblies may be stored in
the MPC-24E and up to four
damaged fuel assemblies and/or
fuel assemblies classified as fuel
debris may be stored in the MPC­
24EF

OR

to 32 intact ZR or stainless
steel clad PWR fuel assemblies
with or without non-fuel
hardware. Up to 8 damaged fuel
assemblies may be stored in the
MPC-32 and up to 8 damaged
fuel assemblies and/or fuel
assemblies classified as fuel

may be stored in the MPC-

of Dresden
1 or Humboldt

damaged fuel assemblies in
damaged fuel and
intact fuel up to a
total of 68. For fuel
other than Dresden 1
Humboldt Bay, the number of
fuel assemblies is limited to 16,
with the balance intact fuel
assemblies.

OR

1" See Section 2.1 for a cOITlplete rI,>crlrinfiCln of authorized cask contents and fuel specifications.
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100

ITEM
MPC storage """",,;1<1' MPC-68F

MPC-68FF

NOTES
Up to 4 damaged fuel containers
with ZR clad Dresden Unit I (0­
1) or Humboldt BWR
fuel debris and the complement
damaged ZR clad Dresden Unit I
or Humboldt Bay BWR fuel
assemblies in damaged fuel
containers or intact Dresden Unit
1 or Humboldt BWR intact
fuel assemblies.

OR

to 68 Dresden Unit I or
Humboldt Bay intact fuel or
damaged fuel and up to 8

fuel containers
containing 0-1 or HB fuel debris.
For other BWR plants, up to 16
damaged fuel containers
containing BWR damaged fuel
and/or fuel debris with the
complement intact fuel
assemblies, up to a total of 68.
The number of fuel
containers containing BWR fuel
debris is limited to for
all BWR

1. not 1
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1.2.2

100

Pre-disposal service life (years)

Design temperature, max./min.

internal pressure
Nonnal conditions
Off-nonnal conditions
Accident Conditions

PWR

40

100
lIO
200

BWR

40

100
llO
200

Total heat

Maximum fuel

28.74 28.19

Tenn Normal
Short Tenn OperatiOils
Off-nonnal and Accident

752
752 or 1

1058

752
752 or 1

1058

t

tt

M,IXiITIUim normal condition design temperatures for the fuel basket. A complete
tenlperatllres for all is provided in Table 2.2.3.

TeITIp,::rature based on off-normal minimum environmental tern!J(:;raltun::s sl)ecifi(~d In

Section 2.2.2.2 and no fuel heat load.

ttt See Section 4.5 for discussion of the applicability of the 1
ivlPC

tenme:rature limit
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(cont'd)

100

PWR BWR
MPC internal environment Helium
fill
(99.995% fill helium

pressure ranges are at a
reference of

70°F)

(all pressure ranges are at a
reference of

MPC-24
(heat load::: 27.77 kW)

::: 29.3 and::: 33.3
OR

0.1212 +/-1

OR
0.1212 +/-10% !l-nlOlt:~s/llter

MPC-24E/24EF
load::: 28.17

MPC-68/68F/68FF
load::: 28.19

::: 29.3 and::: 33.3

::: 29.3 and::: 33.3
OR

0.1218 +/-10% !2:-n10h:lS/llter

MPC-32/32F
(heat load::: 28.74 kW)
(See Note 2)

::: 29.3 and::: 33.3
OR

0.1212 +/-10% g-moles/liter

Maximum permissible
multiplication factor
including all uncertainties and
biases

< 0.95 <0.95

Welded

Passive

0.0372/0.0310
&

O.OI/NA Note
1)

'--'V'~HH'Fo c()mIJatlblewith standardwit

Welded

0.0267/0.0223 (MPC-24)

Passive

0.0372/0.0310
MPC-24EF MPC-32 &

Boral/Metamic

Heat dissipation

End closure(s)

Fixed Neutron Absorber lOB
Areal Density

Fuel handlirlg

NOTES:

I. All MPC-68F canisters are with Boral neutron absorber.
2. The stated do not to the Indian Point Unit I MPC-32s. SUIJpliement UI DfOVldies

Helium fill requirements for Indian Point Unit I MPC-32s.
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1.2.3
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1.2.4
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1.2.6

Sjtl~-Sl)ecitlc handling and ope:ratlons prclce<iur,es will be pre:pm'ed, rp",p\l,IPr! and aO[)ro'ved each
owner/user.

1 HI-TRAC and MPC lowered into the fuel pool without lids

2 Fuel assemblies transferred into the MPC fuel basket

3 MPC lid lowered onto the MPC

4 HI-TRAC/MPC assembly moved to the decon pit and MPC lid welded in place,
volumetrically or PT examined, and pressure and leakage tested

5 MPC moisture backfilled with and the closure
welded

6 HI-TRAC annulus drained and external surfaces decontaminated

applicable to HI-TRAC 1000MPC lowered and seated on HI-TRAC transfer lid
or 1

8 HI-TRAC to HI-TRAC
1000 or 1

7 rigging

9

9a HI-STORM mating device secured to top of empty HI-STORM overpack (HI-TRAC
1000 and 1250 only)

10 HI-TRAC/MPC assembly transferred to atop the HI-STORM overpack or mating
device, as applicable

HI-STORM 0MP",<1,'1<

HI-STORM ()vprn::l(,k at the ISFSI pad

For HI-STORM users, the is anchored to the ISFSI
installation of nuts onto studs and tnrnl1;ino- to the minimum reQuin:d

5

11 MPC weight supported by rigging and transfer lid doors opened (standard design HI-
or pool lid removed 1000 and 1250)

12 MPC lowered into HI-STORM and HI-TRAC removed from the HI-
STORM device

13

12a mating device removed

14
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Table 1

T' Grade or Ultimate Yield ~ Code·cr

Composition 1.0. UNCNo. Strength (ksi) Permitted
(ksi) Size

Range t

C SA-354 BC
125 109 t :s: 2.5"

K04100
%Cr SA-574 51837M 170 135 t? 5/8"
1 Cr-1/5 Mo SA-574 4142 170 135 t? 5/8"
1 Cr-112 Mo-V SA-540 B21

165 150 t:S: 4"
(K 14073)

5 Cr- Yz Mo SA-193 B7 125 105 t :s: 2.5"
2N i - % Cr - Y4 Mo SA-540 B23

135 120(H-4140()

2N %Cr 1/3 Mo SA-540 B-24
135 120

(K-24064)
17Cr-4Ni-4Cu SA-564 630 (H- II 00) 140 115
17Cr-4Ni-4Cu SA-564 630 (H- 1075) 145 125
25Ni- I 5Cr-2Ti SA-638 660 130 85
22CR-13Ni-5Mn SA-479 XM-19

135 105
(820910)

Note: The materials listed in this table are of materials and have been abstracted from the
ASME Section Part 3. Other materials listed in the Code are also acceptable as as they
meet the size the minimum on and ultimate Table are
suitable for the ell'!ironm,ent.

t Nominal diameter of the bolt (or rod) as listed in the Code tables. Two-inch diameter studs/rods are for
the HI-STORM IOOA.
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1.2.8

MPCs

100% 90% 75% Ref.
(g/cm2

)

(inch)
(see

31 0.075

31 0.1

Note: The in Section 1.5 show
conservative under all conditions.

thickness to ensure that the minimum B-IO areal is
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5, FUEL LOADING
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9, MPC DRAINING/DRYING
AND BACKFILLING

10, MPC'VENT/DRAIN PORT AND
CLOSURE RING DETAILS

11, HI-TRAC LID INSTALLATION 12, BOTTOM LID REPLACEMENT
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13. SAMPLE MPC TRANSFER MODES
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14, SAMPLE HI-STORM HANDLING METHODS
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1. HI-STORM TRANSFER TO THE OVERHEAD
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1.3

International is a SP(:Cl~llty en~~ml~ermg company a principal focus on spent fuel storage
technologies. has wet storage capacity expansions licensing,

pel~torman.;e of 1l1'l(if~rul~tl'rmodifi cations, 'fA II HYIP re~dUicticm

and commissioning of
plants in the Britain,

technolclgy to extend their m-DO')l

corporate engineering consists (Ph.D.'s) in every
dls1clpJlme gel'm~me to techmJlogles, "'ClrrlP'" stnlcttlral me~chamcs, heat transfer,

storage pro'lects

as ilnr\Art"nt

1
modification, decommissioning structures, systems, and cornp()nents
incorporated by reference into this FSAR as described in Chapter 13.

(',ritpri~ m

IS

The HI-STORM 100 System is fabricated by Holtec Manufacturing Division (HMD) ofPittsburgh,
Pennsylvania; formerly UST&D. HMD is an N-Stamp holder and a highly respected fabricator
nuclear components. is on Holtec's Approved Vendors List (AVL) and has a quality assurance
program meeting 1OCFR50 Appendix B criteria. Extensive prototypical fabrication ofthe MPCs has

"CI"rlP'" out at shop to is to
be used for the fabrication ofany part proposed fabricator

assurance prclgnlm.

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 .3-1

Rev. 5



1.4

a vertical configuration. center-to-center
pitch) is guided by operational considerations. Tables I and
mtlJfnmtlon. Sltl~-Sr)ecltlc pitches are determined by pratctlcal

pitch in

Table 1 spacing data array(s) two casks.
bel:W(~en adjacent rows ofcasks and each adjacent column ofcasks are denoted by and P2

Table lA. I. There may be an unlimited number ofrows. The distance between adjacent arrays of
two N be as ] 1. 1 1

bec:orrle a matter
casks

area for area attributable to a cask) is a mlnmnUlTI
1.1.7 provides evaluation area. a

smaller tributary area can be utilized appropriate thermal evaluations for the site-specific
conditions are performed.

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.4-1

Rev.



Table 1.4.1

Orientation Nominal
Cask

adj:lcellt rows, PI, 13.5

tletWt~en adl:aCeJl1t sets two

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.4-2

Rev.l



Table 1

Orientation Nominal
Cask

18' -

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.4-3

Rev.
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1.5

are nrr"lllipr! on subiseC1Uell1t

Drawing
Rev.

Number/Sheet
3923 MPC Enclosure Vessel 17
3925 MPC-24E/EF Fuel Basket Assembly 7
3926 MPC-24 Fuel Basket Assembly 9
3927 MPC-32 Fuel Basket Assembly 13
3928 MPC-68/68F/68FF Basket Assembly 11
1495 Sht 1/6 HI-STORM 100 Assembly 13
1495 Sht 2/6 Cross Section "Z" - "Z" View of HI-STORM 18
1495 Sht 3/6 Section "Y" - "Y" of HI-STORM 12
1495 Sht 4/6 Section "X" _"X" of HI-STORM 13
1495 Sht 5/6 Section "W" -"W" of HI-STORM 15
1561 Sht 1/6 View "A" _"A" of HI-STORM 11
1561 Sht 2/6 Detail "B" of HI-STORM 15
1561 Sht 3/6 Detail of Air Inlet of HI-STORM 11
1561 Sht 4/6 Detail of Air Outlet of HI-STORM 12
3669 HI-STORM 100S Assembly 16
1880 Sht 1/10 125 Ton HI-TRAC Outline with Pool Lid 9
1880 Sht 2/1 0 125 Ton HI-TRAC Body Sectioned Elevation 10
1880 Sht 3/1 0 125 Ton HI-TRAC Body Sectioned Elevation "B" - "B" 9
1880 Sht 4/1 0 125 Ton Transfer Cask Detail of Bottom Flange 10
1880 Sht 5/1 0 125 Ton Transfer Cask Detail of Pool Lid 10
1880 Sht 6/10 125 Ton Transfer Cask Detail of Top Flange 10
1880 Sht 7/10 125 Ton Transfer Cask Detail of Top Lid 9
1880 Sht 8/1 0 125 Ton Transfer Cask View "Y" _ "Y" 9

125 Ton Transfer Cask Lim Trunnion and I (){'kin:::,:
1880 Sht 9/1 0

Pad
7

1880 Sht 10/1 0 125 Ton Transfer Cask View "Z" - "z" 9
1928 Sht II2 125 Ton HI-TRAC Transfer Lid Detail 11
1928 Sht 2/2 125 Ton HI-TRAC Transfer Lid Door Detail 10
2145 Sht IIlO 100 Ton HI-TRAC Outline with Pool Lid 8
2145 Sht 2/10 100 Ton HI-TRAC Bodv Sectioned Elevation 8
2145 Sht 3/10 100 Ton HI-TRAC Body Sectioned Elevation 'B-B' 8
2145 Sht 4/10 100 Ton Hl-TRAC Detail of Bottom Flange 7
2145 Sht 5/10 100 Ton HI-TRAC Detail of Pool Lid 6
2145 Sht 6/10 100 Ton HI-TRAC Detail of Top Flange 8
2145 Sht 7/10 100 Ton HI-TRAC Detail of Top Lid 8
2145 Sht 8/10 100 Ton HI-TRAC View Y-Y 8
2145 Sht 9/10 100 Ton HI-TRAC Lifting Trunnions and Locking Pad c

.1

2145 Sht 10/10 100 Ton HI-TRAC View Z-Z 7

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444

Rev. 6
1.5-1



Drawing
Description Rev.

Number/Sheet
2152 Sht 1/2 100 Ton HI-TRAC Transfer Lid Housing Detail 10
2152 Sht 2/2 100 Ton Hl-TRAC Transfer Lid Door Detail 8
3187 Lug and Anchoring Detail for HI-STORM 100A 2
BM-1575, Sht l/2 Bill-of-Materials HI-STORM 100 Storage Overpack 19
BM-1575, Sht 2/2 Bill-of-Materials HI-STORM 100 Storage Overpack 19
BM-1880, Sht 1/2 Bill-of-Material for 125 Ton Hl-TRAC 9
BM-1880, Sht 2/2 Bill-of-Material for 125 Ton Hl-TRAC 7
BM-1928, Sht 1/1 Bill-of-Material for 125 Ton HI-TRAC Transfer Lid 10
BM-2145 Sht 1/2 Bill-of-Material for 100 Ton HI-TRAC 6
BM-2145 Sht 2/2 Bill-of-Material for 100 Ton HI-TRAC 5
BM-2152 Sht 1/1 Bill-of-Material for 100 Ton HI-TRAC Transfer Lid 8
3768 125 Ton HI-TRAC 1250 Assembly 7
4116 HI-STORM 100S Version B 18
4128 100 Ton HI-TRAC 1000 Assembly 5
4724 Hl-TRAC 1000 Version IPI Assembly 0

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.5-2

Rev,6
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SHEET NUMBERS AFFECTED ECOs BY DATE

11 All 1021-61, REV. 0, 1022·57, REV, 0, 1023-30, REV, 0 Sole 9/27104 89001
\2. DELETED

12 SHEETS 4 & 6 ECO 5014-117, REV. 0 JJB 04111105 79255

13 SHEET 5 Eeo 1023-JO_REV.l SLC 04/27105 67405

14 SHEET 6 Eeo 1021·7', REV, 0 JJB 06/17/05 47815
14. FOR NON-CODE WELDS, THE PROVISIONS OF EITHER ASME IX OR AWS MAY 6E

15 SHEETS 3 & 5 ECO 1023-42, REV. 0 S.lC {}4!Q7fOO 78291
FOLLOWED

f-
15. TOLERANCES FOR THICKNESS OF ASME CODE MPC ENCLOSURE VESSEL MATERIAL ARE

16 S,l.e 82938
SPECIFIED IN ASME SECTION II

SHEETS1,3.4,&7 Eeo 1021-77. REV. 0.1021·83, REV, 0 10105/05
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GENERAL NOTES:

1. THE EQUIPMENT DESIGN DOCUMENTED IN THIS DRAWING PACKAGE HAS BEEN CONFIRMED BY HOLTEC
INTERNATIONAL TO COMPLY WITH THE SAFETY ANALYSES DESCRIBED IN THE SAFETY ANALYSIS REPORT.

2, DIMENSIONAL TOLERANCES ON THIS DRAWING ARE PROVIDED TO ENSURE THAT THE EQUIPMENT
DESIGN IS CONSISTENT WITH THE SUPPORTING ANALYSES. HARDWARE IS FABRICATED IN ACCORDANCE
WITH THE DESIGN DRAWINGS, WHICH MAY HAVE MORE RESTRICTIVE TOLERANCES, TO ENSURE COMPONENT
FIT-UP. DO NOT USE WORST-CASE TOLERANCE STACK-UP FROM THIS DRAWING TO DETERMINE COMPONENT FIT-UP

3. THE REVISION LEVEL OF EACH INDIVIDUAL SHEET IN THIS PACKAGE IS THE SAME AS THE REVISION LEVEL OF
6~I~ELO~~J1~~1IgT~:~¥~+ORNE~~f2>NNYJSrJ~Jk~) IN THIS PACKAGE REQUIRES UPDATING OF REVISiON NUMBERS

4, +~~~B~~ ~~ltT~\~HNJlt~~~~~I~~'b~~f~8~~RJAri~J ~~dl~str~g ~~~~~~, :~~ ~~~~~PNAAPPROVED

~~1E~~t~~Ert~u~~\7rs~Et~~J~~~~~agT\IS~~~~%~k~'l~~kAJjI~~~~~r!~gTTJ~fil~~"L~~~~loN
NB WITH CERTAIN APPROVED CODE ALTERNATIVES AS DESCRIBED IN THE SAR ~TRANSPORTATION) AND
rJ~~E~J3ftT15~.NEWOR REVISED ASME CODE ALTERNATIVES REQUIRE PRIO NRC APPROVAL BEFORE

5. ALL MPC ENCLOSURE VESSEL STRUCTURAL MATERIALS ARE "ALLOY X" UNLESS OTHERWISE NDTED
ALLOY X IS ANY OF THE FOLLOWING STAINLESS STEEL TYPES: 316, 316LN, 304, AND 304LN. ALLOY X
MATERIAL MUST COMPLY WITH ASME SECTION II, PART A. WELD MATERIAL COMPLIES WITH ASME SECTION Il,
PART c. MPC ENCLOSURE VESSEL WALL (I.E. CYCLINDER SHELL) WILL BE FABRICATED OF PIECES MADE FROM
THE SAME TYPE OF STAINLESS STEEL.

6.~\iLR~5tJ1~E~E~~n~6~y.t6Jft~~'1('1\?~EmN'i?J'g~?r'IfR1:?~EI~~~'kTI~g~~fJ-~~~~E&~I~~~~~~~:NG
RESPECTIVELY, AS CLARIFIED IN THE APPLICABLE SAFETY ANALYSIS REPORTS,

7, UNLESS OTHERWISE NOTED, FULL PENETRATION WELDS MAY BE MADE FROM EITHER SiDE OF A COMPONENT

8. FUEL BASKET SUPPORTS ARE ILLUSTRATIVE. ACTUAL FUEL BASKET SUPPORT ARRANGEMENTS ARE SHOWN
ON THE INDIVIDUAL FUEL BASKET DRAWINGS

9. DIFFERENCES BETWEEN THE GENERIC MPC ENCLOSURE VESSEL AND THE TROJAN PLANT MPC ENCLOSURE
VESSEL ARE SPECIFICALLY NOTED (FOR PART 71 USE ONLY).

10 ALL WELD SIZES ARE MINIMUMS. LARGER WELDS ARE PERMITTED. LOCAL AREAS OF UNDERSIZE WELDS ARE
ACCEPTABLE WITHIN THE LIMITS SPECIFIED IN THE ASME CODE, AS APPLICABLE
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MPC DRAIN liNE

6

EXTERNAL
VIEW



PT

GENERAL

MPC ENCLOSURE
ENCLOSURE VESSEL
ELEVATION DETAILS

r-------=---------~IA

DETAIL D
(MPC-24EF,-32F,-68F AND 68FF)

(SEE NOTE 5, THiS SHEET)

1-_-"'= -; 3925_ 3926, 3927. 3928

DETAIL D
(MPC-24,-24E,-32 AND -68)

MPC LlD-------.J / /

VT & PT FINAL
SURFACE

FULL PENETRATION

MPClID

VT, RTDR VT & PT
. FINAL SURFACE

FULL PENETRATION

OR FOR
TROJAN MPes

4

SECTION c-c
5. MPC-68FF IS NOT CERTIFIED FOR TRANSPORTAT10N

UNDER 10eFR7l

r-- v

I

I

I
I

1905/16"
\SEENO
THIS SH!

I

-__~J
I

L....l":

7

TROJAN MPC DIMEI-lSION IS 181.3" (MAX.), iPl MPe DIMENSION IS 15615/16" (MAX.)

M 2. TROJAN MPC DIMENSION IS 169.3" (NOM}. :Pl MPC DIMENSION 1$ 144 15f18" (MAX-l

3. MULTI·LAYER PT SHALL INCLUDE ROOT AND FINAL
PASSES AND EACH APPROX.IMATELY 318" OF WELD DEPTH
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DETAIL E
(MPC-24,-24E, 32 AND 68)

318"
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270'

180' if----i----------;-----"'''''-----j----------+---tII
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••••• h-=::-----::==-----l
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ONAl

I I, IA

2

N/A

5014

DETAIL E
(MPC-24EF,-32F, -68F, AND 68FF)

(SEE NOTE 3, THIS SHEET)

4

MPC LID

678

2. MPC LID IS 66 3/4" {MIN) DIAMETER EXCEPT "P' MODEL, WHICH IS
658" (MIN.) DiAMETER

3 MPC.-6aFF IS NOT CERTIFIED FOR TRANSPORTATION UNDER lOCFR71

NOTE
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I FUEL SPACER DESIGN DATA 1
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N/A

VT

(SEE NOTE 1 THIS SHEET) , ••••• 6,,---==.::--,

4

4

UPPER BWR FUEL SPACER ASSEMBLY

4" SQ,(NOM} TU8E
X 1/4"THI<.WALl

5

6

VT

VT

1~V1

6

LOWER FUEL SPACER
LOWER pLAIE

LOWER PWR FUEL SPACER ASSEMBLY
(SEE NOTE 1 THIS SHEET)

UPPER P\NR FUEL SPACER ASSEMBLY
(SEE NOTE 1 THIS SHEET)

7
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CLIENT NSING DRAWIN KAG COVER HEETGENERAL

PROJECT NO. 1022 P.O. NO. NIA 13 DELETED

14 "Mc CODE MATERIAL
)

~~~~~S
D

DRAWING 3925 REVISION LOG 15 "CO lARGER Wc'
PACKAGE 1.0. OCAl AREAS OF

, IN" He

REV AFFECTED DRAWING SUMMARY OF CHANGES! PRE~¢RED AP~~~~Al VIR#1
(FISAR,

SHEET NUMBERS AFFECTED ECOs
16 . en, ID' eT,n,

I
0 INlTIAllSSUE 1022-38 SLC 5/30102 17385 LIS' OF . NUMBER

LICENSING DRAWING PACKAGE CONTENTS:
.

1 I ALL 1022-38,REV 1 SLC 8/28/02 69345 17 "n

2 I SHEETS 1022-30, REV. 0 & 5014-82. REV, 0 SLC 4123/03 61822
~,~,

, LULS '4' ,V '4. AND 71·926' f-

3 I ","CTC sec 40190
18 ,"'In" "liN THE

SHEET DESCRIPTION 1022-48 5/19103 OF

4
_._--_.- OR ' HAVE

1 COVER SHEET SHEETS 1.3, & 4 1022-51 SLC 7111103 34515
2 FUEL BASKET ARRANGEMENT

5
.NU THE

3 '"'
SHEETZ 102;1·57 SLC 9127104 57814

, FUEL BASKET SUPPORT DETAilS 6 SHEETS 2. 3, &4 1022,68, REV, 0 SLC 06114106 49580 19 . BE MADE UP OF '

7
..- !i~ As lONe. AS THE

1022-67, REv,n 10105106 35683
He

; ~, cc, 'CDn NU MUKe THAN 114' C

20
, NO MOREATHAN

I
UP TO 11: THE

,'~ SPECIFIED
; NO lESI ,n"

~
+THE VALUHTJON IDENTIFICATION lUTOR!) (Vm) NUl\lBER IS A COl\!!'UTER GENERATED HANDO),! NUl\lBEit wlllcn
, CONFIRMS THAT ALL Al'l'ROPIUATE REVIEWS OFllllS DR:\WfI\'(J ARE DOCUhO,NTED IN COl\!I'ANY'S NETWORK

GENERAL NOTES

1. THE EQUIPMENT DESIGN DOCUMENTED IN THIS DRAWING PACKAGE HAS BEEN CONFIRMED BY HOLTEG INTERNATIONAL
~TO COMPLY WITH THE SAFETY ANALYSES DESCRIBED IN THE SAFETY ANALYSIS REPORT

2. DIMENSiONAL TOLERANCES ON THIS DRAWING ARE PROVIDED TO ENSURE THAT THE EQUIPMENT DESIGN IS CONSiSTENT

~WITH THE SUPPORTING ANALYSIS. HARDWARE IS FABRICATED IN ACCORDANCE WITH THE DESIGN DRAWINGS, WHICH MAY
HAVE MORE RESTRICTIVE TOLERANCES, TO ENSURE COMPONENT FIT-UP. DO NOT USE WORST-CASE TOLERANCE STACK-UP
FROM THIS DRAWING TO DETERMINE COMPONENT FIT-UP

3 THE . OF EACH "~,,,,n, ueeT • SAME I lEVEL 'SHEET. A

~~r;,'~~'1t 'u
cc 'u H.o NEXT REVISiON

4. THE ASME BOllER AND PRESSURE VESSEL CODE /ASME CODE), 1995 EDlTlON WITH ADDENDA THROUGH 1997, IS THE GOVERNING

l x~g~~R~irB~~12~i~(~~~~~~TE~Mt~rr~p%EF'ITtC~~~k~f(lgt~J!f~U~+kV~(NA1c~5~~~WC~A~ li~B;~M1E3S2EIJ~~~SI~,ORTATION) B
SUBSECTIONNG AS DESCRIBED IN THE BAR (TRANSPORTATION) AND FSAR (STORAGE). NEW OR REVISED ASME CODE
ALTERNATIVES REQUIRE PRIOR NRC APPROVAL BEFORE IMPLEMENTATiON

5. ALL MPC BASKET STRUCTURAL MATERIALS COMPLY WITH THE REQUIREMENTS OF ASME SECTION II, PART A. WELD MATERIAL
COMPLIES WITH THE REQUIREMENTS OF ASME SECTiON II. PART C

6. ALL WELDS REQUIRE VISUAL EXAMINATION (VT), ADDITIONAL NDE INSPECTIONS ARE NOTED ON THE DRAWING AS REQUIRED NDE
TECHNIQUES AND ACCEPTANCE CRITERIA ARE GOVERNED BY ASME SECTiONS V AND III, RESPECTIVELY, AS CLARIFIED IN THE
APPLICABLE SAFETY ANALYSIS REPORTS

7. FABRICATOR MAY ADD WELDS TO STITCH WELDS AT THEIR DISCRETION

8.00 NOT MAKE A CONTINUOUS SEAL WELD BETWEEN THE SHEATHING NW THE CELL WALL e-
ALL STRUCTURAL MATERIALS ARE "ALLOY X" UNLESS OTHERWISE NOTED. ALLOY X IS ANY OF THE FOLLOWING STAiNLESS STEEL TYPES
316, 316LN, 304, AND 304LN

10. DIFFERENCES BETWEEN THE GENERIC MPC-24E/EF BASI<ET AND THE TROJAN PLANT MPC-24E/EF BASKET ARE SPECIFICALLY NOTED

1'1. BOTH aORAL AND METAMIC ARE APPROVED FOR USE AS NEUTRON ABSORBERS. NEUTRON ABSORBER PANELS ARE INTENDED MPC,24EIEF, COl"' 0 ,oueTItn TO HAVE NO SIGNIFICANT FLAWS. HOWEVER. TO ACCOUNT FOR MANUFACTURING DEVIATIONS OCCURING DURING INSTALLATION
OF THE PANELS INTO THE MPC FUEL BASKET, NEUTRON ABSORBER DAMAGE OF UP TO THE EQUIVALENT OF A 1" DIAMETER HOLE 'OVMO' KI~ ",ow

IN EACH PANEL HAS BEEN ANALYZED AND FOUND TO BE ACCEPTABLE. ADDITiON ALLY, LOCALIZED NEUTRON ABSORBER DAMAGE
ALONG ONE EDGE OF A PANEL ONLY IS PERMITTED IF

\ A} THE TOTAL AREA OF DAMAGE DOES NOT EXCEED 5 SQ, IN. AND; A

B} THE DAMAGE IS LOCATED WITHIN THE TOP OR BOTTOM 27" OF THE PANEL AND; ••••• GENERAL
DOES NOT EXTEND FARTHER THAN 1" FROM THE EDGE OF THE HOLTECPANEL AND; MPC-24E/EF

INTERNATIONAL
FUEL BASKETD) NO MORE THAN EIGHT PANELS WITHIN A BASKET HAVE THIS CONDITION ,,",,,,ceo,,,,

; ITS·" BASED
ASSEMBLY

12 SUBCOMPONENT
I SAR TABLE 1.3.3 ABLE '"

1022 3925 I 1 If
N/A

8 --------r 7 I 6 I 5 T 4 I 3 2 I 1
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/ /"
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YP,)
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1 & 7. THIS SHEET)~, II

l!~

Bil6"TNK. CELL
SPACER (TYP,)
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{SEE NOTES 2 & H, THIS SHEET)--·t>

2314"50

6. ONLY FUEL STORAGE LOCATIONS 3, 6, 19, AND 22 CAN ACCOMMODATE DAMAGED FUEL
AND/OR FUEL DEBRiS

/ / I

/ III 20 ~/IIIII II 21 III II 22
19 III / /

V11?~1;;1;==.......

\.

MPC SHELL // '""""- 24

NOTES

1, aORAl TO 8£0.101" (NOM,) THK. X 7 li2" WIDE MIN. X 155 71B" MIN" 156" (NOM,) LG
WITH MINIMUM B·l0 LOADING OF 0,0372: gfcm', SHEATHING 006" (NOM.l THK 5/16" THK. ANGLED DRAIN LINE

LOCATION

:t TROJAN BASKET HEIGHT IS 167 114", EXCEPT CELLS 3, 6, 19, AND 22, WHICH
ARE 1631!4"!.1/4" HIGH

A

B

D
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2
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I

/f1~-
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90·
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F

lr

1413

180·M~~~Mj~±tj

MINIMUM WELD LENGTH

It\... !MOE NEUTRON ABSORBER PANEL 6112"
/1':, NARROWNEUTOON ABSORBER PANEL 5 1/4"

DETAIL C

DETAIL B

DETAIL D
IV II

DETAIL E

19 20 21
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TYP

1=
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D

1\
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LAYOUT AND WELD DETAILS
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ONAl

riiiiiUiiUiiUiii�P------iA
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2, DIMENSION OF flUX TRAP FOR TROJAN BASKET is 0526" MIN

NOTES
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CLIENT C NSING DRAWIN KAG OVER SHGENERAL

PROJECT NO 1022 P.O. NO. N/A
14 ~ OF ASME CODE MATERIAL

. IN ASME SECTION II,
REVISION LOG 15 ALL w~'" ~'7~' 'D~ "'"'''' •PERMITTED.DRAWING 3926 TOTAL I '" AR~

PACKAGE 1.0. SHEETS i~§AR
He • CODE. AS CLARIFIED IN THE

REV
SUMMARY OF CHANGESI PRE~¢RED AP:;~~~AL VIR# • 16. REFERAFFECTED ECOs

0
OF APPROVEI , DESIGN

INITlAL1SSUE 1022<38 SlC 5130102 74916

LICENSING DRAWING PACKAGE CONTENTS:
1 SlC 37611

17 THE MPC·24 STORAGE
,72.io08 72.'0i4~ALL 1022-38, REV, 1 8128102 ';;~;'<:V,A;?g;"" FUEL. AS

2 SHEET1 1022·43, REV.O SlC i019/02 84086
r-'

18, DIMENSIONS NOTED AS NOMINAL ("NOM") I~~ THE DRAWING ARE FOR

SHEET DESCRIPTION 3 SHEET ;; S01<·82. REV 0 SlC 70654
INFORMATION ONLY, IN ORDER TO INDICATE THE GENERAL SIZE OF
THE COMPONENT OR PART. NOMINAL DIMENSIONS HAVE NO SPECIFIC

S"'103
TOLERANCE, BUT ARE MET THROUGH FABRICATION IN ACCORDANCE

1 COVER SHEET 4 1022,45 SlC 13075 WITH OTHER DIMENSIONS THAT ARE TOLER ANCED AND INSPECTED
NOMINAL DIMENSIONS ARE NOT SPECIFICALLY VERIFIED DURING THE, fUEL BASKET ARRANGEl.IENT

5 ""'0;' 1022-51
FABRICATION PROCESS

SlC 7111/03 81349,
NEUTRON ABSORBER PANELS MAY BE MADE UP OF ONE LONG PANEL

6 ""'" 1022·58 REV. 1 JJ6 05112/05 70914 OF INDICATED WIDTH OR TWO SHORTER PANELS OF INDiCATED WIDTH
4 FUEL BASKET SUPPORTS AS LONG AS THE TOTAL LENGTH IS MAINTAINED AS iNDICATED AND THE

7 I SHEETS 1& 2 1022·59 REV. 1 JJ6 06117105 42496
GAP BETWEEN PANELS IS MAINTAINED AT NO MORE THAN 1/4"

20 NEUTRON ' ".av '"'" I OF
8 i SHEETS 2& 4 1022-ee. REV. 0 SlC 05114106 34908 ffi UP ,,~'IS ~g~::,HAN M<' nc ,,,,,,,,,,u,

SPECIFIED
nc

9 SHEETS 1,2 1i<:3
1022·67. REV. 0 10105106 86844

, Til'

• GENERAL NOTES

1. THE EQUIPMENT DESIGN DOCUMENTED IN TL. HAS BY HOLTEC INTERNAT!ONAL
TO COMPLY WITH THE SAFETY ANAL YSES . 'nc owe

2. DIMENSIONAL TOLERANCES ON THIS DRAWING ARE PROVIDED TO ENSURE THAT THE EQUIPMENT DESIGN IS CONSiSTENT
WITH THE SUPPORTING ANALYSIS, HARDWARE IS FABRICATED IN ACCORDANCE WITH THE DESIGN DRAWINGS, WHICH MAY
HAVE MORE RESTRiCTIVE TOLERANCES, TO ENSURE COMPONENT FIT-UP, DO NOT USE WORST-CASE TOLERANCE STACK-UP
FROM THIS DRAWING TO DETERMINE COMPONENT FIT-UP

3. THE 0'" ''''''. OF ; PACKAGE IS
SHEEI. A . REQUIRES IV Me
,,"A ~~"o'v,! NUMBER.

I 4. Tue ,o"e M' 0~~C TOO' 1997. IS

I~~liiA\ HIS!AR tJ~)~~:
I SAR

I ANC NEW DR

5 ALL . WITH TU~ OF ASME SECTION II, PART A, WELD MATERIAL
. PART C

6 ALL '"'' '" DC'" "DC "" '''01T<~' "ne "oeD, "DC"

~t:E
; CLARIFIED IN

7. FABRICATOR MAY ADD WELDS TO STITCH WELDS AT THEIR DISCRETION

8, DO NOT MAKE A CONTINUOUS SEAL WELD BETWEEN THE SHEATHING AND THE CELL WALL

9. ~~~ES 316,316 LN,
• "ALLOY UNLESS OTHERWISE NOTED ALLOY X IS ANY OF THE FOLLOWING STAINLESS STEEL

. BASKET

Lfu, 10, ~gTHHAe~~~L~~~j~I~~~WftA~SA~OW£~tPR~~~ ~8g~~~TE~6~~NA~~~~~W]~~~5~0fA~~O~~sgEgo~I~~N60~1~~~~~T~~EI-RON ov,,,,, ~'o "'CO'
OF THE PANELS INTO THE MPC FUEL BASKET, NEUTRON ABSORBER DAMAGE OF UP TO THE EQUIVALENT OF A 1" DIAMETER HOLE
IN EACH PANEL HAS BEEN ANALYZED AND FOUND TO BE ACCEPTABLE,

11 ''''C'~o 'i SARTABIT SUBCOMPONENT

12. FOR HI-STAR STORAGE, ALUMINUM HEAT CONDUCTION ELEMENTS ARE REQUIRED 1111111111 GENERAL

13, DELETED HOLTEC MPC-24
INTERNATIONAL FUEL BASKET

'''', "" ASSEMBLY

1022 3926 1 1 I;;....
N/A ,"",""".0''''''

I
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CLIENT ICENSING DRAWIN KAG COVER SHGENERAL

PROJECT NO. 1023 P.O. NO N/A
REVISION LOG

I 13. TOLERANCES FOR THICKNESS OF ASME CODE MATERIAL DI
DRAWING 3927 TOTAL 5 ARE SPECIFIED IN ASfv\E SECTION II !
PACKAGE ID. SHEETS 'm.".,,""'" "" '''.'' 14 ALL WELD SIZES ARE MINIMUMS. LARGER WELDS ARE PERMITTED.

AFFECTED DRAWING SUMMARY OF CHANGES! PREPARED APPROVAL
LOCAL AREAS OF UNDERSiZE WELDS ARE ACCEPTABLE WITHIN

REV VIR# t THE LIMITS SPECIFIED IN THE ASME CODE. AS CLARIFIED IN THE
SHEET NUMBERS AFFECTED ECOs BY DATE (F)SAR.

11 SHEET 4 1023-46REV.O SLC 09/21106 93452 15 REFER TO THE COMPONENT COMPLETION RECORD (CCR) FOR

DESIGN DRAWING PACKAGE CONTENTS:
THE COMPLETE LIST OF APPROVED DESIGN DEVIATiONS FOR

12 SHEETS 1 &. 2 102)-43.REV,O SLC 10103/06 72109 EACH INDIVIDUAL SERIAL NUMBER

13 SLC 02/06108 79022
16. THE MPC~32ISCERTIFIED FOR STORAGE AND TRANSPORTATION

SHEETS 1, 2. 4, &. 5 1023-S0,REV.O OF INTACT PWR FUEL, AS SPECIFIED IN COGs 72-1014, AND 71-9261 I-

SHEET DESCRIPTION 17. ~~rf~~g~~rfi6~Do;;'t ~?~~:6J~~[;1i'~67c1~~ ~~~1J~~tr,~I
1 COVER SHEET

SIZE OF THE COMPONENT OR PART. NOMINAL DIMENSIONS HAVE
-_. NO SPECIFIC TOLERANCE, BUT ARE MET THROUGH FABRICATiON

2 FUEL BASKET ARRANGEMENT IN ACCORDANCE WITH OTHER DIMENSiONS THAT ARE TOLERANCED
-- -- AND INSPECTED, NOMINAL DIMENSiONS ARE NOT SPECIFICALLY, FUEL BASKET LAYOUT AND WELD DETAILS VERIFIED DURING THE FABRICATION PROCESS,

4 STANDARD FUEL BASKET SUPPORTS 18. NEUTRON ABSORBER PANELS MAY BE MADE UP OF ONE LONG PANEL
OF INDICATED WIDTH OR TWO SHORTER PANELS OF INDICATED WIDTH

5 I OPTIONAL FUEl6ASKET SUPPORTS
~~~~~M~ETNH~1~J~Ll~E~2~~lfN~~I~i~~E8o~SE1~g}f~T/~~ AND THE C

19. NEUTRON ABSORBER PANELS MAY HAVE A REDUCTION IN WIDTH OF

- UP TO 1/32" OVER A LENGTH OF NO MORE THAN 12" PROVIDED THE
AVERAGE WIDTH OF THE PANEL IS NO LESS THAN THE MINIMUM
SPECIFIED.

~ DIFFERENCES BETWEEN THE GENERIC MPC-32 AND THE lPl MPC-32
ARE SPECIFICALLY NOTED (FOR PART 72 USE ONLY)

tTl-IF VAllfHTJON IDENTIFICATION RECORD (VIR) Nl1)1.1FIEE IS ,\ COMPUTER GENERYfED RANDO;\j NUMBER WHiCH
CONFIRMS TinT ALL M'I'ROPHlATE REVIEWS OF TillS DR,\ \V1NG ARE DOCL:",IENTED IN COMPANY'S NE'IWORJ(

•
GENERAL NOTES: _AI1 '1'1r,
1. THE EQUIPMENT DESIGN DOCUMENTED IN THIS DRAWING PACKAGE HAS BEEN CONFIRMED BY HOLTEC INTERNATIONAL

~ ~
- TO COMPLY WITH THE SAFETY ANALYSES DESCRIBED IN THE SAFETY ANALYSIS REPORT

2. DIMENSIONAL TOLERANCES ON THIS DRAWING ARE PROVIDED TO ENSURE THAT THE EQUIPMENT DESIGN IS CONSISTENT
WlTH THE SUPPORTING ANALYSIS. HARDWARE IS FABRICATED IN ACCORDANCE WITH THE DESIGN DRAWINGS, WHICH MAY

------------- HAVE MORE RESTRICTIVE TOLERANCES. TO ENSURE COMPONENT FIT-UP. DO NOT LISE WORST-CASE TOLERANCE STACK-UP

I
FROM THIS DRAWING TO DETERMINE COMPONENT FIT-UP.

B
3, THE REVISION LEVEL OF EACH INDIVIDUAL SHEET IN THIS PACKAGE IS THE SAME AS THE REVISION lEVEL OF THIS COVER SHEET.

A REVISION TO ANY SHEET(S) IN THIS PACKAGE REQUIRES UPDATING OF REVISION NUMBERS OF ALL SHEETS TO THE NEXT REVISION
NUMBER

4. b~b~W~~ ~~I~~~_~fRP1~~~;~~~~~~Tf~ g~~fA~~sA~~~ge~61t~5E~~llW~E~~~ d~?~~P~ J,tJFf~~~L7= ~~51' lfrI~NEs~g~~~~II~~)
AND FSAR TABLE 2.2.15 (STORAGEf.THE MPC FUEL BASKET IS CONSTRUCTED IN ACCORDANCE WITH ASME SECTiON III.

~~~~~~lt?~E~~~~Br~~C~~Tg~%R~EA~~~b'U'1t.'l.S:F'!,I:tt~~rk~~~J;ft§~STORAGE) NEW OR REViSED ASME CODE

5. ALL MPC BASKET STRUCTURAL MATERIALS COMPLY WITH THE REQUIREMENTS OF ASME SECTION II, PART A. WELD MATERIAL
COMPLIES WITH THE REQUIREMENTS OF ASME SECTION II, PART C

-
6. ~b~~~~~~l6t~~~~~I~g~~~fttfd~AJ~?PE~)A~~D~Ug~(b~~~~ ~~~~~~L?cr:B~~~~g~§~~~~~~~~~~~:2.~~8tVl~I~·

sAFETY ANALYSIS REPORTS.

7. FABRICATOR MAY ADD WELDS TO STITCH WELDS AT THEIR DiSCRETiON. lr"
8. DO NOT MAKE A CONTINUOUS SEAL WELD BETWEEN THE SHEATHING AND THE CELL WALL MPC-32 FUEL BASKET

9. ALL STRUCTURAL MATERIALS ARE "ALLOY X" UNLESS OTHERWISE NOTED. ALLOY X IS ANY OF THE FOLLOWING STAINLESS STEEL ISOMETRIC VIEW
TYPES; 316, 316 LN, 304, AND 304 LN.

10. BOTH BORAl AND METAMIC ARE APPROVED FOR USE AS NEUTRON ABSORBERS,NEUTRON ABSORBER PANELS ARE INTENDED
ATO HAVE NO SIGNIFICANT FLAWS. HOWEVER, TO ACCOUNT FOR MANUFACTURING DEVIATiONS OCCURING DURING INSTALLATION

OF THE PANELS INTO THE MPC FUEL BASKET. NEUTRON ABSORBER DAMAGE OF UP TO THE EQUIVALENT OF A 1" DIAMETER HOLE •••••IN EACH PANEL HAS BEEN ANALYZED AND FOUND TO BE ACCEPTABLE.
GENERAL

11. THIS COMPONENT IS CLASSIFIED AS ITS-A BASED ON THE HIGHEST CLASSIFICATION OF ANY SUBCOMPoNENT. SUBCOMPONENT HOLTEC"CLASSIFICATIONS ARE PROVIDED IN SAR TABLE 1.3.3 (TRANSPORTATION) AND FSAR TABLE 2.26 (STORAGE) MPC-32
INTERNATIONAL

FUEL BASKET12. DELETED. ><om'",""
ASSEMBLY

1023 3927 I 1 I 'g'
N/A
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SHIM

BASKET SUPPORT PLATE (A)

SHIM
DETAIL E (ALLOY Xl

1------ 1681r2"(NOM_)~
(SEE NOTE 2l I
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BASKET SUPPORT PLATE (B)

1- 166112" (NOM.) £.
(SEE NOTE 2) ~=---I
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TYP
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IVP

VT
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TVP

2. THE lPl BASKET SUPPORT DIMENSION IS 135118" (NOM.)

7 6

STANDARD CONSTRUCTION

5 4
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••••• 1 GENERAL
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CLIENT IC NSING DRAWIN KAGE COVER SHEETGENERAL

PROJECT NO. 1021 P.O. NO. N/A
'l3. TOLERANCES FOR THICKNESS OF CODE MATERIAL

) ARE SPECIFIED IN ASME SECTION 0
DRAWING 3928 TOTAL 4 REVISION LOG 14 ,,,e, ~ me, m'en ,n, '0'
PACKAGE I.D. SHEETS

AFFECTED DRAWING Sl PRE~¢RED AP~~~¥AL IF)SAR
ne

REV SHEET NUMBERS VIR# ,
15 . c.n"o, CT,n,

11 SHEET 4 EC01021,89 RLS 12104106 91256 LiS' OF

LICENSING DRAWING PACKAGE CONTENTS:
16. THE MPC-6B/68F IS CERTIFIED FOR STORAGE AND TRANSPORTATION

OF INTACT AND DAMAGED BWR FUEL AND BWR FUEL CLASSIFIED AS
FUEL DEBRIS. AS SPECIFIED IN COCs 72-1008, 72-1014, AND 71-9261 I-
THE MPCM68FF IS CERTIFIED ONLY FOR STORAGE OF lNTACT AND

SHEET DESCRIPTION
DAMAGED BWR FUEL AND 8WR FUEL CLASSIFIED AS FUEL DEBRIS
IN THE HI-STORM 100 SYSTEM UNDER coe 72-1014, COVER SHEET 17 "'"'' we enD

2 FUEL BASKET ARRANGEMENT
~.

,

~J{tGt~~I~V~ COR~~~~:~2 FUEL BASKET LAYOUT AND WElD DETAILS LER

:~P~~~~~tRE 'u, FUEL BASKET SUPPORT:>

; 18 NEUTRON ABSORBER PANELS MAY BE MADE UP OF ONE LONG PANEL C
OF INDICATED WIDTH OR TWO SHORTER PANELS OF INDICATED
WIDTH AS LONG AS THE TOTAL LENGTH IS MAINTAINED AS INDICATED
AND THE GAP BETWEEN PANELS 15 MAINTAINED AT NO MORE THAN 1/4"

19. "c, <Tn, es MAY I "" .~m I IN WIDTH OF
UP TO 1132'" OVER 'MORE THAN

SPECIFIED
THE PANEL IS NO LESS~"

tTHE i'ALIBATION IDENTIFICATION RECORj) (\'lR) Nt'1>.IBER IS A C01lJPUTFR GENERATED RANDO,'I M.',\IFlER WHlC!1
CONFlR1-!S nlAT ALL Al'l'HOI'RIXfE RE\'JEWS OF nIlS DRAWING AHE DOC\.'h]ENTED IN COl\lI'ANY'$ NET\\'ORh

~ _.

•GENERAL NOTES

. DESIGN ; DRAWING PACKAGE HAS BEEN CDNFIRMED BY HOLTEC INTERNATIONAL1

2 " I THIS
3 B

HAVE MDRE . FIT-UP. U'

KUM

3 ' ""POF ; PACKAGE IS . SHEET

REVISION NUMBER once'
KeVI>'UN ' ALL SHEETS TO THE NEXT

4 THE ASME BOILER AND PRESSURE VESSEL CODE (ASME CODE), 1995 EDlTlON WITH ADDENDA THROUGH 1997, IS THE GOVERNING
CODE FOR THE HI·STAR 100 SYSTEM, WITH CERTAIN APPROVED ALTERNATIVES AS LISTED IN SAR TABLE 1.3,2 {TRANSPORTATION)
AND FSAR TABLE 2.2.15 {STORAGE). THE MPC FUEL BASKET IS CONSTRUCTED IN ACCORDANCE WITH ASME SECTION III,
SUBSECTION NG AS DESCRIBED IN THE SAR (TRANSPORTATION) AND FSAR (STORAGE) NEW OR REVISED ASME CODE
ALTERNATIVES REQUIRE PRIOR NRC APPROVAL BEFORE IMPLEMENTATION -

- 5. ALL STRUCTURAL MATERIALS COMPLY WITH THE REQUIREMENTS OF ASME
SECTION II, PART A. WELD MATERIAL COMPLIES WITH THE REQUIREMENTS OF ASME SECTION II, PART

6. ALL 'Me, ,~~mm,", ,,~e

NDE ~ BY AS ME oe", 'u"o ,,,0111,
, SAFETY

. BASKET"
7. FABRICATOR MAY ADD WELDS TO STITCH WELDS AT THEIR DISCRETION ISOMETRic VIEW

8. DO NOT MAKE A CONTINUOUS SEAL WELD BETWEEN THE SHEATHING AND THE CELL WALL
*MPC-68FF IS NOT CERTIFIED FOR

9. ALL STRUCTURAL MATERIALS ARE "ALLOY X" UNLESS OTHERWISE NOTED ALLOY X IS ANY OF THE FOLLOWING TRANSPORTATION UNDER 10CFR71
A~ STAINLESS STEEL TYPES: 316. 316LN, 304, AND 304LN

10. BOTH aoRAL AND METAMIC ARE APPROVED FOR USE AS NEUTRON ABSORBERS. NEUTRON ABSORBER PANELS •••••ARE INTENDED TO HAVE NO SIGNIFICANT FLAWS HOWEVER, TO ACCOUNT FOR MANUFACTURING DEVIATIONS GENERAL
aCCUR1NG DURING INSTALLATION OF THE PANELS INTO THE MPC FUEL BASKET, NEUTRON ABSORBER DAMAGE OF UP HOLTEC MPC-68168F168FFTO THE EQUIVALENT OF A 1" DIAMETER HOLE IN EACH PANEL HAS BEEN ANALYZED AND FOUND TO BE ACCEPT ABLE

ri CLASSIFIED 'ON r, 'ANY
INTERNATIONAL

FUEL BASKET11 "o,""m",'
. PRDVIDED IN SAR TABLE ~O"

DELETED ,cO' 1021 3928 11 14'
NIA
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NEUTRON .1I,BSOR6ER
AND SHEATHING (TYP,)

••••• GENERAL

H 0 L TEe MPC-68/6BF/6BFF
IN T ERN A T ION A L FUEL BASKET

BASKET ELEVATION VIEW

112" THK. MPC SHELL
{SEE DWG.3923)
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PLAN VIEW
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5267 (NOM) (TYPJ

1---- 39.69 (NOM) (TV?)

- ",;,~~~ ITYP.) r-
6.49:1.06
SEE NOTE 3

i 90'l - D

2 V/ sec NOTEO

DETAIL A

6053~
! I--

4 5 6 7 8

~~~ ~)~~l---~W~gJi~~B~~~NS~~ORBER ON WALL

9 10 11 12 15 116

C
65.65 ~~~)

5367

r~~» 18 19 20 21 22 23 24

39.69
r~::)

>3.731

~~" 25 26 27 28 29 30 31 32 33 34 ~
O'

I~U

35 ( 1\ 36 37 38 39 41 43 44

A 1/
l B

45 46 47 48 51 52

53 54 55 56 57 58 59 60
I--

13-'-b./VTTYP

~~
,./ ,1~~ROOVE WELD

61 62 63 64 65

A

67 68 ••••• GENERALNOTE

1. DELETED HOLTEC MPC-68/68F/68FF
2. MPC'68FF IS NOT CERTIFlEQ FOR TRANSPOR fATION UNDER lOCFR71 270' INTERNATIONAL FUEL BASKET

"'" '"'" LAYOUT AND WELD DETAILS

'I' ~~~~tlg I 1021 01 3928 13 1-1'1
I N/A NONE
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DETAIL Sti~M-.:rO;~'::II~_~f3.'!.Uf.Pt:2R_T-:r.C2:.SUPPORT

180 "jjl--- -+ _

270'

CROSS SECTIONAL VIEW OF MPC-68
BASKET SUPPORT STRUCTURE

(OPTIONAL CONSTRUCTION)
(SEE NOTE 4. THIS SHEET)

4

NOTES:

1. THE MPC BASKET SUPPORTS ARE WELDED TO THE
INSIDE SURFACE OF THE MPG SHELL THEY MAY INCLUDE
ADJUSTABLE SHIMS TO ENSURE THE NECESSARY CLEARANCE
BETWEEN THE BASKET TOUCH POINTS AND THE BASKET SUPPORTS.

2. THICKNESS OF SHIMS MAY BE MADE UP OF MORE THAN ONE PIECE,
WELD SIZE SHALL BE AS DEFINED OR THICKNESS OF BASE METAL, •••••
WHICHEVER IS LESS GENERAL

3. MPC-6aFF IS NOT CERTIFIED FOR TRANSPORTATION UNDER 10CFR71 H 0 L TEe MPC 68/68F/68FF

4. BASKET SUPPORT-TO.,BASKET SUPPORT DIMENSIONS ARE COMMON 1'~L;E;:;N~1': T ION A L FUEL BASKET
TO STANDARD AND OPTIONAL CONSTRUCTION SUPPORT

DETAIL C
(TYP. OF 8) "32

(OPTIONAL DESIGN)

~ )
SHIM ' (B)

900 1------:20,26i1l4"

DETAIL C
(TYP. OF 8)

270'
CROSS SECTIONAL VIEW OF MPC-58

BASKET SUPPORT STRUCTURE
(STANDARD CONSTRUCTION)

V,
TYP

DETAIL D (TYP,)
(OPTIONAL DESIGN)
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ANALYSIS

EOOlPHENTDESIGN
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10-11-01

S.GEE
2-10-00

CUT -OUT DETAIL
56 BOLT

CUT-OUT

REVISIONS

•••••HDLTEC
INTERNA TIONAL

o

DESCRIPTION

~--=':"~=---IA

SUMMARY Of CHANGES/
AFf"ECTED ECOs

INCORPORATED ECO 1024-44

INCORPORATED ECO 1OIH-47,
REV, 1

INCORPORATED ECD 1024-47

2

9 IINCORPORATED ECO 1024-34

8 IINCORPORATED ECO 1024-1

11

12

10

REV.

REV

[jTHREADED HOLE FOR
SECURING EXIT VENT
SCREEN. CTYP)

~ \\!L -tl
I ~'4'r) IE

O·

R36.75 LD.
(REF)

4

4
25 1/2' (REF>

CTYP)

- 25' ±3/16 CTYP,)-

22)UD SHIELD

.
~~I>
d'tfJ;.o

5

,

'" ,

R66 O.D '"
(REF) '",

35' O.D.
(REF)

SHEAR RING
(4 PCS. SPACED
Ea.) SEE CUT-OUT(S
DETAIL

TOP PLATE
(4 PCS. SPACED
EQ,)

180·
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3/11/02 I 351561 E
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12/20/02 ! 29352
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EWIP"[NTOCSlGf

SLC

SLC

ITEM 57

O·

•••••HDLTEC
INTERNA TJONAL

S£CTIDN 'X' - 'X'
ICI.lOO' DF HI-STDRM I A

NIl!

REVISIONS

INCORPORATED E.C,OAi, 101.'14-47

INCORPORATED E.C£UI, 1024-65,
REV, 0

INCORPORATED E.C.D.«, 1024-47,
REV, I

2

2

13

12

REV,

3

3

3/8

&li-cijpTIONAU--\
SEE DETAIL D :
SEE NOTE 3 I

64l!

(4) 012' HOLES I nrATFn.......J
90' APART

4

4
15'±3/16'

(TYPJ

90·

5

5

NOTES'
D SEE NOTES ON DIIG, 1495 SHT, 2,
2) OPTIONALLY, GROUNDING STRAPS MAY BE DIRECTLY

WELDED TO THE HI-STORM OUTER SHELL USING A
/':,. WELDING PROCEDURE APPROVED BY HOLTEC,
~ 3) WHEN USING THE OPTIONAL RADIAL IIELD PLATE (ITEM 64),

THE RADIAL PLATE PLATE (ITEM 14) LENGTH MAY BE SHORTERNED,
THE OVERLAP BETWEEN THE RADIAL PLATE AND THE RADIAL IIELD
PLATE SHALL NOT BE LESS THAN 1 1/2',

14

OVERPACK
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SHELL
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DATE I CHECKED

REVISIONS

Imn-rrc--------IA

lOP PLAIE (SEE NOlE 4 ON BM-1575 SHT,I)
LID lOP PLATE (SEE NOTE 4 ON EM-1575 SIITD

9J fOP PLATE

DESCRIPTION

ITEM 17)

8 INCORPORATED ECD 1024-1 1~:~I1~oo
RG.
3-H~-OO

9 i~:~~~Ol~AIE~ ECD 1024-34, 2LllJ~R:ol K.L.
10-11-01

REV SUMMARY OF CHANGES 1 PREP, PPROVAL V!RtI,AffECTED ECOs BY' DATE,

10 INCORPORATED ECD 1024-44 T.f,D, 2/6/02 96812

11 INCORPORATED ECD 1024-47 S.L.C 2/27/02 65653

'2 INCORPORATED ECO 1024-47, REV 1 SLC 3/11/02 79208

13 INCORPORATED ECO 1024-55, REV, 0 SLC 6/25/02 40118

14 INCORPORATED ECo 1024-61 T.f,D 9/18/02 74049

'5 INCORPORATED ECD 1024-77 SLC 817103 91232

REV

~ 3 3/E 11116 COONTERBORE X
lI4 ll/E DEEP
Ii/TAPPED HOLE ~ 3 lIHONC
X3 1/2 MIN USEABLE THD LENGTH

Ii/

UD STUD

HEX HeAD
2 1/4 ACROSS FLATS

7,25/'-~Ilt
(3 ~5~

•• o~ •

' ... ~~ .
r ~ 0" •

:." .::." ..::.0...'.

I--------~----- 23 11 2" (REF,) I

VT PCP NIJTE 2
ON D'WG 1495 SHT

VT PER NOTE
ON D'WG 1495 SHT 2,
SEE DETAIL 'A' FOR
OPTIONAL ASSEMBLY
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2 ,----------------!
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D
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DETAIL IIQII

(LOOKING AT UNDERSIDE OF ITEM lOB)

56

NOTES ON DIJG 1495 SHT, 2

'-

3

2,
SHT
ALL

R3(, 3/4' (REF.>

12

R(,(, 1/4' (REF.>

D

REVISIONS
SUMMI\RY OF CHANGES; PREP APPROVAL V!R#,AFFECTED ECOs BY, DATE,

INCORPORATED ECD 1024-44 r.F.O. 2/6/02 89454

[' "!Y
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I III I 'B6B5 I[I- I ON 2 INCDRPDRATED ECD 1024-47 SLC 2/27/02
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LICENSING DRAWING PACKAGE CONTENTS: 11 SHEETS2.4,5, &6 102<1·108, RO&QPV454 SlC 04/13106 22605

- 12 SHEETS 2, 4. 5. & 6 1024·120,RO D.Bull(lf 04126106 11220 -

SHEET DESCRIPTION I 13 SHEETS 1024·122.RO D Butlel 05/04/06 36052
, OV'R SHE'· 14 SHEET 8 1024·124.RO .1.18 05117106 16513, --
3 15 SHEET 2 1024·126,RO MAP 08iltV06 32414
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NOTES

3 1 , IN B
He OAre

2. DiMENSIONAL TOLERANCES ON THIS DRAWING ARE PROVIDED SOLELY
FOR LICENSING PURPOSES TO DEFINE REASONABLE LIMITS ON THE-_.. f-- NOMINAL DIMENSIONS USED IN LICENSING WORK. HARDWARE IS FABRICATED
IN ACCORDANCE WJTH THE DESIGN DRAWINGS, WHICH HAVE MORE RESTRICTIVE
TOLERANCES, TO ENSURE COMPONENT FIT-UP, DO NOT USE WORST -CASE
TOLERANCE STACK-UP FROM THIS DRAWING TO DETERMINE COMPONENT FIT-UP

3, THE REVISION LEVEL OF EACH INDIVIDUAL SHEET IN THE PACKAGE IS THE
SAME AS THE REVISION LEVEL OF THIS COVER SHEET, A REVISION TO ANY
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Nue CRITERIA

HI-STORM 100S
6, UNLESS OTHEWISE NOTED, FULL PENETRATiON WELDS MAY BE MADE FROM EITHER ISOMETRIC VIEW
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. O'CCTV rn"~nov W'~WCOT,
I DRAWING.
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PESlGJ'LI1lli\JYlNG PACKAGE CONTENTS:

"" ,->'v,, 'V"", -'" ........ ,\-') 'I' ""'"' ,,,... ,,,,,,, .... REQUIRES UPDAT!NG
,.,,.. ,,,,.., ... ,, ..... ,... ,.. ... ,.. -"" .,. ,.." .... .,........... ,., .,-" .. NEXT REVISION NUMBER.

6. THE ITS CATEGORY Of A SUB-COMPONENT IS THE HIGHEST
ITS LEVEL or ALL PARTS THAT MAKE UP THE SUg··COMPONENT.

4, THE REVISION Lr..VLL ll' "'''''''' '",Vl"lJV"L "n<-c., '" ,,"" r",,,,,,,,u,,,
!S THE SAME .- _.. - -_... _.- _.._, -- _...- -- ..-- _.. _--

GENERAL NOTES:

2.

REVISION LOG
Dl;;I:L::rORY"N:\'po~m~W~Rx;;n\nB.u. DY ';;;;: ;ll;';v;';;; ~C:L ~;I~;;»,WiE:q~l'N'~~li" Q~' P;;R';;[)"~tL

Men AITAClmD DlL\wmC SllEET COrrf.llNS ANNOTATElJ TlUANGLES INDICATING TItE REVISION TO TIlE DRAlflNG.

REV.
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0 INITIAI_ ISSUE INlTl.A.L ISSUE T.e. 8-7-00 N/A

1 I SHEET 1
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S. GEE R·SH)O N/A& SLonED HOLES

2 SHEETS 1 & 2 ' M,""[D;;;n~~i': TF.O 7/29/02 27911

TIll; VA1JIMnON mENTlI'1~nON RllcORIJ {VIR) NUUDJ;;R IS A cOln'UTll"R GENERATlW !UlNDOM NIIMIJER lflllcn
CONFIlll{S mAT AU. APPROPRlATJI: REVlElfS or TillS DlU'lflNG ARt: IJOCtl\ll1J'lTIW IN COMPANY'S NR1'1'IORK
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NOTES'

1) THE CONCRETE MATERIAL IS TO MEET THE REQUIREMENTS SPECIfIED IN APPENDIX l.D or THE HI-STORM 100 fSAR
DOCKET NUMBER 72-1014 (LATEST REVISION).

2) ALL DIMENSIONS IDENTIFIED ON llM-1575 ARE APPROXIMATE DIMENSIONS EXCEPT THICKNESSES OF STEEL PLATES
\tIHICH IN THE RA\J MATERIAL FORM MUST HAVE TOLERANCES MEETING THE APPLICABLE SPECIFICATION.

3) ITEMS VrTH A ;IE CONDIDERED NOT TO BE NF CLASS 3 (NON STRUCTURAL>.
4) AS AN OPTION, ITEMS lOA S. lOB CAN BE COMBINED AS A SINGLE 4' THICK PLATE AT leG' fll vITH

I SAME SIZE THRU HOLES FOR LID STUDS AS ITEM lOA•.£ 5) INNER AND OUTER SHELL THICKNESSES MAY BOTH BE CHANGED TO I-INCH THICK IN LIEU OF 1 114' AND
3/4' RESPECTIVELY. IF EITHER THE INNER DR OUTER SHELL THICKNESS IS CHANGED TO I-INCH, THEN
BOTH SHALL BE I-INCH THICK.

21561> SHT 1
AI'F'RIlVtL I VJRlI:DAm

4/14/03 68570
3/28/03 B0754
9/30/oe 3569'7
9/18/02 16734
6/20/02 32848
Sl7lDe +6085

•• _ ._ .u__ • _ ....... -- .__ . 2/6/02 34436

HI-STORM (DWG.
SUMMARY OF CHANGESI
AfFECTED E. C.O.s

INCORPORATED E.C.D.lt 10e4-66

INCORPORATED E.C.D.1t 1024-44" CHANGED REVISION BLOCIl Tn fooJl'"\J I'"nl:>MAT

I ~CRIPTJQN •• • I
':> TIJV' V 1':)<;) '7/0. 1)1\.«"121 A9'Y .

INCORPORATED E.C.D.1t 1024-54
INCORPORATED E.C.O.1t 1024-50

INCORPORATED E.C.O.1t 1024-62

INCORPORATED E.C.O.1t 1024-67

INCORPORATED E.C.O.1t 1024-61

:BM-1575

19
18
17

15

13

16

14

REV.

G\DRA\llNGS\1024\BM-1575-1Rl'.l



HI- STORM (D'WG, 2 2

14

An__ r"TCO_Fn CHANGESI APPf<OVAL VIR #
E,C .0.5 DA T:::cE_:--+-----1

E,C.O,#: 1024-47 SLC 2/27/02 72710

INCORPORATED E.C.o.#, 1024-50 SLC 517102 19678

INCORPORATED E'['O.#: 1024-54 SLC 6/20/02 89834

E'['O.#: 1024-56 SLC 6/21102 14060

INCORPORATED [,C.O.#: 1024-55 SLC 6/25/02 96106

18 SLC 12/20/02 14428

19 SLC 8/7 /03 69857
ITEM IQrY, ISPECIFICATION I NOMENCLATURE

31 I I I DFI FTF
DESCRIPTION

:I(

:I(

:I( SA 240 304 EXIT VENT SHEET 16 GAGE (0,0595 THK, ) X 6 114 wIDE X 40 LG. SHEET
:I( SA 240 304 EXIT VENT FRAME 16 GAGE (0.0595 THK, )

16 VIDE X 212 LG.
COMMERCIAL SCREEN McMASTER-CARR 101

:I( hr-'-!-'-+SA 240 304 16 GAGE _

36 2 COMMERCIAL THERMOCOUPLE OR RTD 1/8 ¢ SHEATH VIIH TEMPERATURE ELEMENT (BY USER),

FITTING (OPTIONAL)

8' MIN, o.D.I

:I( 37 16 GAMMA SHIELD CROSS PLATE 114 THK X 2.75 X 24
:I( 38 4 \~r4U- GAMMA SHIELD CROSS PLATE 1/4 THK X 24 X 24 5/8* 39 24 CROSS PLATE TABS .075 THK X 114 X 2 112
:I( 40 8 GAMMA SHIELD CROSS PLATE 114 THK X 14 5/8 X 24* 41 16 SA240-304 GAMMA SHIELD CROSS PLATE 114 THK X 3.09 X 24* 42 2 CIS OR SIS DRAIN PIPE 314 SCH 160 PIPE X II I72TG
:I( 43 8 SA240-304 GAMMA SHIELD CROSS PLATE 114 THK X 5.09 X 17 114
:I( 44 2 316 SS COMPRESSION FITTING 1/8' X 114 NPT MALE PASS THi<D* 45 2 CAST IRON PROTECTION HEAD 1/2 NPT X 1/2 NPT (OPTIONAL
:I( 46 2 304 SS 11 4 X 1/2 NPT (OPTIONAL)* --Q-.+_? 304 SS 112 NPT COUPLING wi MOUNTING STUD 112 DlA X 3' LG (OPTIONAL)
:I( 4H 2 304 SS 'PI F 112 X 112 NPT HEX NIPPLE (OPTIONAL)
:I( 49 2 304 SS 1/2 NPT CONDUIT CONNECTION (OPTIONAL)
* 50 28 SIS ¢114' X 1

51 4 SIS wASHER 1/2' MIN,
5TT%~------- I CHANNELf1nDNTS 13/16' X I' X I' X ('

SHIMS 2' THK X 3' LONG X 2' HIGH
BAR INLET SCREEN BASE 112' X I' X 24 3/32' LG, BAR
BAR INLET SCREEN BASE 1/2' X I' X IS' LG. BAR,

SA516 GR 70 SHEAR RING 3/4' THK, X 73 112' J.D, X 108" o.D PLATE (CUT IN FOUR PIECES) -I
2 SAS16 GR. 70 GROUNDING BLOCK 112' THK X 2' wIDE X 4' LONGOR SA515 GR, 70 - ,
16 SAS16 GR, 70 EXITVENT FRAME LEG 3/8' THK, X I
8 SA516 GR, 70 EXITVENT fRAME TOP 3/8' THK, X !' X AS
16 SA516 GR, 70 INLETVENT fRAME LEG 3/8' THK, X l' wIDE X 12' LG, (CUT AS ~m

61 I 8 I SA516 GR, 70 I INLETVENT FRAME TOP I 3/8' THK, X I' wIDE X 18 3/4' LG. (CUT AS RmlllRr
62 I 4 I '\1'\ I EXIT SCREEN BASE 13/R' THK. X liP' \J1DF X 32 5/1(;' I r;
63 3/8' THK, X 1/2' wIDE
64 3/4' THK. X 6' wIDE X

8 6S 3/8' THK, X I' wIDE X 69' o,D, (CAN BE MADE FROM MULTIPLE PIECES)
8 66 14 GAGE (,0747 THKJ X 68' o,D,

[;.\DRAV1NGS\!1J24\1495RI2
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·D. 3049) D~ 1
NO SUMMARY CHANGES/AFFECTED PREP BY C,PPRI:IVAL DiHE \/IRlt

'" 'c" ,,,ilTFn FrTHn?h~?R. 18, 8, 705t)3

IQTY ~~m~ENClA.TUF![
l3 29 IRC,DlAI ~-LLAD

-SA 516 GR 70 rnlJlTR SH
SA lIt; GR. 70TfNNni~i=Ij

DLSCI~IPT ION
TT:r-cl[fT. COMMOW I_EAD APPROX.

fHi< X 781!]f>;1847STc, CYLINDER
107l-IHI<. X68'7~rTITFXI8 4.T'JT f,. CYLI t~ DER

1111< X 91 O.D. X 78 RII~G X
I(MAY BE MADE FRI1M MORE THAN ! PIlle

SA'lU:;-GRF~11 fllJEVVATFR .IAF:I<ll SHrlT

SA 516 GR 78 IwATER

THK. X 89 iID~6875-ID

X 89-3/4 [ID X

.HK.:CBS\?J

5 THK. X 78.080]] X 6875 J.D. RINCl
25 THI< X 8:ronfD. x 6 CYLINDER

13fFftu FT AFPRDX. cm4MDN lEAD
TOP PlC,TE
lEAD SHJlCI n

POOL LID [!UTER RING

C,'\TM l3 29

LFO

SA 516 GR. 70

FJ16 LJI< /lJ DR

,]]

---
---

J.D. F2JNG
sri

8 ! SA 516 C]I~ 70 IEILL PDRT FIUGS UNI\TT ACHED

srI 193 B7 ITOP LID STUD LENGTH THREr,D wITH \JRENCH 1\T

ii:,
ii:,

24 SlY 194 PH ITOP NUT
X 82.125 LD. i"rlMF1FF!F:II/1

36 I SA 193 B7 LID BOU MIN III \,f IWASHEI~

mEl ETEn . ---

mEl ETrD

All SA-050-lE3 MC,TERIAlMAY BE REPLACED BY ~4-~nl~r

DIMENSIONS ARE FOR REFERENCE ONLY

ii:, Cl\DRMJINC'
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~@\DRA\VIINGS\1026 \HI - TRAC\BM2152R8

~-

BM-2152 BILL OF MATERIAL FOR 100 TON HI - TRAC TRANSFER LID CD\JG, 2152)
REV, NO, SUMMARY OF CHANGES/ PREP BY: APPROVAL DATE: VIR#:AFFECTED ECDs1---

8 INCORPORATED ECO-1026-28, 19, 15, 14, Tr,o, 11/30/01 7162110, 8 8< 4,

ITEM QTY, SPECIFICATION NOMENCLATURE DESCRIPTION
, 1 1 SA 516 GR, 70 LID TOP PLATE 1.5 THK, X 89,5 \VIDE X 128 LG, PLATE
, 2 1 SA 516 GR, 70 LID BOTTOM PLATE 1 1/2 THK, X 89,5 \VIDE X 128 LG, PLATE
, 3 2 SA 516 GR, 70 LID INTERMEDIATE PLATE 1.5 THK, X 8,625 \VIDE X 132 LG, PLATE
, 4 2 SA 516 GR, 70 LEAD COVER PLATE 1 THK, X 8,625 \VIDE X 78 LG, PLATE
,~- 8 SA 516 GR, 70 LEAD COVER SIDE PLATE 1 THK, X 2,5 \VIDE X 8,625 LG, PLATE

6 1 ASTM B 29 SIDE LEAD SHIELD 1.136 APPRoX, CU, Fl
, 7 2 SA 36 \VHEEL TRACK 0,25 THK, X 1.0 X 1.0 X 128 LG, ANGLE
c-§ 2 SA 516 GR, 70 DOOR TOP PLATE 2,25 THK, X 47 \VIDE X 80 I r (CUT AS NECESSARY>

9 2 ASTM B 29 DOOR LEAD SHIELD 2,04 APPRoX CU, FT.
10 DELETED -
11 DELETED - - -
12 2 SA 516 GR, 70 DOOR BOTTOM PLATE 1/2 THK, X 44,5 \VIDE X 65 LG, PLATE (CUT AS NECESSARY)
13 4 SA 516 GR 70, DOOR \VHEEL HOUSING 1 7/8 THK, X 6 \VIDE X 25 LG,

, 14 2 SA 516 GR, 70 DOOR INTERFACE PLATE 1 THK, X 3 3/4 \VIDE X 80 LG, PLATE
~ 15 2 SA 516 GR, 70 DOOR SIDE PLATE 1 THK, X 5.75 \VIDE X 65 LG, PLATl
~ 15A 4 SA 516 GR, 70 DOOR SIDE PLATE 1 THK, X 5.75 \VIDE X 65 LG, PLATE

r-l~- 4 SA 516 GR, 70 DOOR SIDE PLATE 1 THK, X 2 \VIDE X 29 APPROX, LG, PLATE
17 2 C/SoR SIS DOOR HANDLE 3/4-10UNC EYE Enl f
18 12 COMMERCIAL DOOR \VHEEL 6 X 3 V-GROOVE W'HEEL

f----

19 12 SA 193 B7 \VHEEL SHAFT 1.25-7UNC (1.25 THREAD LENGTH) X 6,625 LG, BAR \VITH
SCRE\vDRIVER SLOT FOR INSTALLA TION AT UN THREADED END,

20 DELETED - - - -

,t~ 21 2 SA 516 GR, 70 LID HOUSING STIFFENER 1 THK, X 1.5 \VIDE X 8,625 LG, PLATE

&, 22 4 SA 193 B7 DOOR LOCK BOLT
3 - 4 UNC X 11,25 LG, HEX, BOLTS \V / 1.5 LG, THREADED
AT END

23 4 SA 516 GR, 70 DOOR STOP BLOCK 2 THK, X 2 \VIDE X 8 LG, BLOCK
24 8 SA 193 B7 DOOR STOP BLOCK BOLT 1 - 8 UNC X 3 LG, BOLT \V / 2,5 LG, THREADED AT END
25 2 SA 516 GR, 70 DOOR END PLATE 1 THK, X 2 \VIDE X 24 LG, PLATE
26 4 SA 516 GR, 70 LIFTING LUG 0,75 THK, X 3 \VIDE X 3.5 LG, PLATE
27 4 SA 516 GR, 70 LIFTING LUG PAD 0,5 THK, X 5 SQ, PLATE

113\ 28 1 CARBON STEEL TOP PLATE EXTENSION 1 1/2' THK, X 5.75' \VIDE X 89 LG, PLATE
113\ 29 2 CARBON STEEL AIR HOSE GUIDE 26 X 2' SQ, TUBE W'I 1/4' THK, \V ALL

NOTES:
1) ALL DIMENSIONS ARE APPROXIMATE.
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1.6

[1 1] 1 72,
Independent
Kef;ulatlollls, 1

[1 1
a Spent Fuel Storage Cask",

[1 1536, "Standard Plan Dry
Nuclear Regulatory Commission, January 1997.

[1

[1

[1.1.1]
Ad(1en(1a throu~~h 1997.

[1.1.2] USNRC Docket No. 1008, Final Safety Analysis Report for the (Holtec
International s.torage, Iransport, ~nd Repository) HI-STAR System, latest
revISIon.

[1.1.3] USNRC Docket No. 71-9261, Safety Analysis Report for Packaging
(Holtec International s.torage, Iransport, ~nd Repository) System, latest

[1.1

[1.1

[1

[1

[1

j The 1997 edition of ACI-349 is specified for ISFSI pad and embedment
HI-STORM 100A and HI-STORM 100SA.

for denllovnnent of the anchored
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HI-STORM FSAR
REPORT HI-2002444 ] .6-]
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Reactor Shielding Design Manuall, USAEC[1

[I "Safety Report for the
Septernlber 1994, Nuclear Ass:urance

TlD-7004, March 1956.

Storable Transport
orpclrati()n (USNRC L'V,.l'l.v,

[1.2.6] Uelt~ted.

[1 Materials Hmodtloolk, 13th
tdltlOlO,

1991, 310.

[1

[l

[I

[I 11]
1

Storage AppIH~atlon,"

[1 "Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
Holtec International Report HI-2022871 Regarding Use of Metamic in
Pool Applications," Operating License Nos. DPR-51 and
Clllll;;l~;Y Operations, Docket No. 50-313 and 50-368, USNRC, 2003.

[1

[l
rarlsp10rtlltlcm p:lckage:s,"
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l.A

I.A.I

APPENDIX ALLOY

Xis
X can be anyone of

iii 316
iii Type 316LN

Ilcenslflg af'PIH~at\()n to desllgnate a oU;talole:ss steel

appendix d~:t1m:::s the AHoy

1.A.2 Alloy X Common Material Properties

Several material properties do not vary significantly
common material properties are as follows:

one Alloy X constituent to next.

IIct~nsmg apflllcatlcm are nrc)vH1ed

X constitlJen1ts:

iii Design Stress Intensity (Sm)

iii Coefficient of Thermal (a)
iii Conductivity (k)

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 LA-l

Rev. 4



COJ1dllctlVllty decreases
Iiw=arly extrapolated from

are "n''';''''Y\1C,t',,'P

jus1:ihc:atH)n for the mlllirnlurn
maximum and mlmrnUlTI

are thermal expansion maximum and mlnjrnUlTI
coefficients of thermal expansion are used as appropriate in this submittal. Figures 1.A.1-1
provide a graphical representation ofthe varying material properties with temperature for the Alloy
X materials.

[1 1] rlcUiVU.__

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 I.A-2

Rev. 4



I.A.l

x

316

20.0

400 18.7 18.7 19.3 18.9 18.7

500 17.5 17.5 18.0 17.5 17.5

600 16.4 16.4 17.0 16.5 16.4

650 16.2 16.2 16.7 16.0 16.0

700 16.0 I 16.3 15.6 15.6

750 15.6 15.6 16.1 1 15.2

1 1 1 14.9 1

1. on 3 8, [l.A.I ].

2. of U"''''''''l1 stress intemsity are

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 I.A-3
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x STRENGTH vs.

75.0 (70.0)

71.0 (66.2)

75.0 (70.0)

Alloy X
minimu:mof

Type 31316304LN304

600 63.5 (59.3) 63.5 (59.3) 63.1 (58.9) 63.1 (58.9)

650 63.5 (59.3) 63.5 (59.3) 62.8 (58.6) 62.8 (58.6)

700 63.5 (59.3) 63.5 (59.3) 62.5 (58.4) 62.5 (58.4)

750 63.1 (58.9) 63.1 (58.9) 62.2 (58.1) 62.2 (58.1)

(58.5) 62.7 61.7 61.7

1. on 439, 443 [1 ].

strelrlgth are

3.

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 .A-4
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x vs.

316

300 23.3 22.9

20.7 21.4 21.0

500 19.4 19.4 19.9 19.4 19.4

600 18.2 18.2 18.8 18.3 18.2

650 17.9 17.9 18.5 17.8 17.8

700 17.7 17.7 18.1 17.3 17.3

750 1 17.3 17.8 16.9 1

800 16.8 17.6 16.6 1

1. Ion 8,519, 1, 1].

2. Units stress are

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR Rev. 4
REPORT HI-2002444 l.A-5



x
VS. TEMPERATURE

304 316
Alloy Alloy X(OF) and and

Maximum 1\ .'

Type Type 31

-40 8.54

1 8.55

1 8.67 8.64 8.67 8.64

8.76 8.76

250 8.90 8.88

8.97 9.00

350 9.10 9.11 9.11 9.10

400 9.19 9.21 9.21 9.19

450 9.28 9.32 9.32 9.28

500 9.37 9.42 9.42 9.37

550 9.45 9.50 9.50 9.45

600 9.53 9.60 9.53

650 9.61 9.69 9.69 9.61

700 9.69

1 1 9.76

9.82

Notes:

1. on 591 [1 1].

2. coettlcient ofthenmal exrlam;ion are x 1

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT H1-2002444 1.A-6
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x vs.

304 316
Alloy X

(I .

Type 304LN 316LN
constituent

values)

8.23

8.6

1 8.7 7.9

150 8.2

250 8.7

9.0

350 10.1 9.2 9.2

400 lOA 9.5 9.5

450 10.6 9.8 9.8

500 10.9 10.0 10.0

550 11.1 10.3 10.3

600 11.3 10.5 10.5

650 11.6 1 1

700 11.8 11.0 11.0

750 12.0 1 11.2

1 11.5 11.5

1. :source: Table TeO on 6060f[1.A.

2. of thermal conduc:tlvlty are KtH,'l1r_1,t_

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
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DESIGN STRESS INTENSITY . TEMPERATURE
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IJ.l·h;)J......IJ STRENGTH VS.
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.U";'Jl.o'JbI/f STRESS VS. TEMPERATURE
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COEFFICIENT THERMAL EXPANSION

I
Type 304 and 304LN I

. --Type 316 and 316LN .

TEMPERATURE

-,

9

0
~

0
V') V')
M -e:t

TEMPERATURE

SOURCE: TAS:""E LA.4 FIGURE 1 COEFFICIENT OF THERMAL TEMPERATURE
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nIJ.l'UY.D..l"UJ CONDUCTIVITY VS.
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8
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APPENDIX 'I'M MATERIAL DATA

neutron absorber material, 110Itm~-A
use as a neutron

tiCiltl1:e neutron
Holtite™. It is the only solid neutron shield material for installation in

transfer cask. It is identical to NS-4-FR which was originally r!"".r",!"np,r!

many as a shield or added.

tiOllm~-A are:

l. to thel~mallze neultroll1S

2. thermal stability of the hydrogen density, and

3. the uniformity distribution B4C needed to absorb thermalized neutrons.

and the resin binder contain nearly the same hydrogen density so that the hydrogen density
ml;(1uire is not to ATH in IS

divided powder and does not settle out "urnH' curing process. Once the
B4C are physically ret1um~d in hardened

that B4C is
""li;!""",C'p of:settlirlg or nOII1-ulniJronmil:y FllIrtllennOl~e an excess

specific gravity specified in Table I.B.I does not include an allowance weight loss.
shl,eldmg an:llvSIS mclu<1es a to account

at the design I 1. or an to
on the stability ofHoltite-A were performed by Holtec International.

HOLTEC INTERNATlONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.8-1
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the necessary thermal
matenal m

chaLractenisti<;s to functic~n as a reli,lble ShH;:~IdHlg

rn<:l,tpr'<:l I n,·"nl~,.h"c meet

renlairlS uniformly distributed with no

on the information descnlJed
neutron

Holtite-A meets ofthe recluil'errlents an acceptable

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 I.B-2
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PHYSICAL PROPERTIES

~TH
62

ecific Gravity 1.68 glce nominal
x. n Operating Temperature 300°F

Max. Short-Term Operating Temperature 350°F (Note 1)
Hydrogen Density 0.096 glec minimum
R R " t

CHEMICAL l"KUl"IUC I .10.. (Nominal)
wt% A' 21.5
wt% Hydrogen 6.0
wt% Carbon 27.7

~%oxygen 42.8
wt% Nitrogen 2.0
wt%B4C 1.0

1. As defined in Section 2.2, all operations involving the HI-TRAC transfer cask are short-term
operating short-term operating temperature therefore,
appropriate maximum temperature the transfer cask.

HOLTEC INTERNAnONAL COPYRIGHTED MATERiAL
HI-STORM FSAR
REPORT HI-2002444 .B-3
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MUSCELLANEOUSk'~1~~~A~~·~DATA

of 2 Pages lnc:lnding

maxirrlUm extent practical and
eQlJlvale'nt is to coat

design terrlpeJratlilres
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Requirelments on ID-STORM 100 Shielding Concrete

nvprr)§lrk "'''''''-..,J plain concrete for neutron
oveq)ack provides a compressive strength structural turlctllon

nrilTI!~r'IJ and secondary load are made
the shielding concrete used in the HI-STORM 100 overpack is

conc(;ntnc structural smaller quantities of concrete are
also present in pedestal and overpack lid. concrete has ability to
withstand tensile stresses, but is competent in withstanding compressive and bearing loads, the

100 no on the tenslO.n-compet:en(:;e
Sl1lleh:llng concrete.

coo.crete c()ntmuum are ne~~I!j2;lble,

31 are
compression or bearing loads on the concrete. HnU1Pvpr

as an Category B material, it is to ensure that
characteristics" of concrete, as defined herein, are fully satisfied. During nonnal storage
operations, the overpack concrete is completely enclosed by the overpack steel structure, protecting
it from the deleterious effects of direct exposure to environment, typical of most concrete
structures governed by ACI codes.

density
crit!;ria am:l!icllble to

stnemrth "UIJUCJlHLJ is U",Jcc....uno

structural analyses, as ne1ces:salry
set 318-95 are used. Hnu/p,/pr

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM FSAR
REPORT HI-2002444 1.D-1
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structure overpack provides the to meet combinations
specified in Chapters 2 and 3, due to the fact both primary and secondary load bearing

Code, Section III, Subsection NF-1215)
the strength of the

('~l'rv'ma ca!JaCIII Il:y ofthe concrete in "'U''''~''U'''JU'' apIJropnate
t"<l,n"t,31" operations, and to demonstrate that the I00 System continues to

a pos1t-ac1Cldent erlVIf()nmlent. I'heI·etol,·e,
,v"u,""J-1536, are not apl)Ii(~able

plain concrete is maintained by ensuring that the minimum
10\\/able concrete are not

Note 3 to Table I 1 references Paragraph Ao4.3 ofACI-349, which requires that normal corKlltlon
temperatures in excess of 150°F bulk and 200°F local must be supported by test data to demonstrate
that strength reductions are acceptable and that concrete deterioration does not occur. Such data are
described and discussed this subsection.

8"

IS
IOllr-rnOlm:n COlmp,re5;Sl\le strength for these

is to
concrete aging, which more than offsets the tenlperature

respect to concrete compressive strength at bulk temperatures up to 300°F, test studies for
e leV::Jtf~(j tf~mJ:leratun;:s were [1 1]

of the HI-STORM concrete.
test condition most I'I,\<,P"I ITlatc:hIflg

limlest,one aggregate
IS 4 months,

found to occur month ofexposure."
corldiitiorlS was u,-,uU"J determined to

rp"np{'t to concrete at a
Schneider and Horvath (1.D.2] examined weight loss of concrete at temperatures.
were on 1 by mm long test an apparatus called a tnt~mlO-

quartz, and basalt) were test reslults
mdlcate a worst-case loss of 00424% 300°F to 365°F for quartz aggregates.
maximum of weight loss would reduce the concrete density from 2.35 gm/cc to 2.34 gm/cc.

weight loss is attributed to water limiting hydrogen

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
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content is 0.6% to 0.555%.
respel:t to shielding per·tOl·melnC,e.

dislcussed m ;-,eCl[10n 5 reducl:lOflS are neg~llgJ!ble

1 1 nr{)'/I{1,~<:

concrete. These recIUlI~en1el1lts,

NUREG 1536 (page 3-21), are inte:ndt~d

in the
good nr'A"ti,'p

based on the nrp'<:Pl1C'P

overpack

rrltlr,7! characteristics" ofthe concrete
standard

accordance with the requirement Section of B of the HI-STORM 100
Section 1.0.4, Table 1 1 and Table 1.0.2 were developed using the guidance of ACI 349-85, to
the extent it needs to be applied to the unique application ofplacing unreinforced concrete inside the
steel enclosure ofthe HI-STORM overpack. concrete standards were as appropriate, to
provide the controls necessary to assure that the critical characteristics ofthe overpack concrete
be achieved and that the concrete will perform its design function.

relate:d concrete

as,
wClrkmg condition, and

batched con:crete

as basic material controls.
agl~rega1te testll1lg or concrete ('vl,nt1pr testmg

concrete "U",",,1pr san1pll;s are callbr,ate,d. A,ddltl{maJly mspel:tl{lnS are
completed on the concrete storage facilities as
these controls in place,
c0l1tHm~:d to accurate and rellaclle.
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.2 Concrete Mix Design and Material Requirements

A concrete to del:errmrle
STORM concrete that meets the characteristics

design is formulated, actual
the design

checkf:d for
until desired

accepl:ablle batch shall be
test to detlermline

stand,lrd use course aggregates supplied the a
confidence based on continued use in area concrete obviates the need for many of the aggregate
testing recommended by ASTM C33. certain testing relevant to confirming the
acceptability of the aggregate is required by this specification. both the local fine and course
aggregate, laboratory testing shall be carried out to confirm grading per ASTM C33 as well as the
test ASTM C117 to materials finer than 200 sieve. A laboratory technician shall also
visually inspect the source pile to evaluate the aggregates for deleterious substances or organic
impurities. visual inspection reveals any of deleterious substances or organic

IS SUImlled an oU1tsicie source, apIJllc:ab.le
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to pla,CeJllelt1t to ensure

de~me:d properties in the concrete.
order to accomplish this,

respect to height and
two foot

be che:ckc~d as nec:ess:ary
concrete is sUItable

we:athi;r c()ndllt!Cms as nrp"u'.T·ihf'r!

be from the middle discharge
sample record for slump, temperature, and density. Additionally, compressive test cylinder
samples shall be taken as detailed in the governing Holtec procedure. Samples taken be a
quantity to support required break tests and shall be taken from two trucks per HI-STORM to ensure
a representative sample of the concrete in each HI-STORM. Samples taken in the field should be
stored as best possible to protect the samples from extreme temperature conditions. Compressive
break strengths of the official concrete cylinder samples taken shall tested for the required
minimum concrete strength. The compressive strength concrete is observed to increase

[1 tests m a cornpr'esswe
official conlcrete

[1 1] Linlest,one Lonlcretes at Sustained

[1.D.2]

[1 1
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Table 1.0.1
Pnli1i.·,~rnpn1r" for Plain Concrete

ITEM APPLICABLE LIMIT OR REFERENCE
~ .

body (Minimum) 146 Ib/ft3 (HI-STORM 100 up to Serial Numberuensity m
Table 3.2.1 for information on maximum (SIN) 7), 155 Ib/ft3 (SIN 8 and hIgher)

concrete density)
Density in lid and pedestal (Minimum) 146 Ib/ft3 (HI-STORM 100S Version B does not

Table 3.2.1 for information on maximum have a concrete-filled ,1)

concrete density)
Specified Compressive Strength 3,300 psi (min.)
Compressive and Bearing Stress Limit Deleted
Cement Tvpe and Mill Test Report Type II (ASTM C 150 or ASTM C595)
Aggregate Type Fine and coarse aggregate as required (Note 2)
Nominal Maximum Aggregate Size 1-1/2 (inch)
Water Quality Deleted
Material Testing See Note 4.
Admixtures Deleted
Maximum Water to Cement Ratio 0.5 (Table 4.5.2)
Maximum Water Soluble Chloride Ion CI in 1.00 percent by weight ofcement (Table 4.5.4) (See
Concrete Table 1.0.2, Note 1)
Concrete Quality Deleted
Mixing and Placing See Note 6.
Consolidation Deleted
Quality Assurance Per Holtec Quality Assurance Manual, 10 CFR Part

72, Appendix G commitments
Through-Thickness Section Averaget Temperature 300°F (See Note 3)
Limit Under Long Tenn Conditions
Through-Thickness Section Averaget Temperature 350°F (Appendix A r- eo r A.4.2)
Limit Under Short Term r, F.

A Maximum ValueH of Coefficient of 6E-06 .1. /. /Or-. ~~ ~
nu .. _.u r

Thermal ~ in the range of fRFn ') h i (J)(d2.h)

to 100°F) .
~

The through-thickness section average is the same as that defined in Paragraph A.4.3 of A to
ACI 349 as the mean A formula for determining this value, consistent with the inner
and outer surface used in this is in A-I of the on ACI 349. Use
of this quantity as an acceptance criterion theretore, in accordance with the governing ACI code.

tt The following aggregate types are a acceptable: limestone, marble, basalt, granite, gabbros, or rhyolite.
The thermal expansion coefficient limit does not apply when these aggregates are used. Careful consideration
shall be given to the potential of long-term degradation of concrete due to chemical reactions between the

and cement selected tor HI-STORM concrete.
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L

2. coarse aggregate shall meet C33 for class 1S from
Table 3. C33 cannot concrete aggregates that

special tests or actual service to produce concrete of adequate stn~nf;th,

weight, and durability meeting the 1 I 1 are acceptable

3.

4. Tests of materials and concrete, as required, shall be made in accordance standards ofthe
American Society for Testing and Materials (ASTM) as specified here, to ensure that the
critical characteristics for HI-STORM concrete are achieved. Standards to be
include: C 31-96, C 33-82, C 39-96, C 88-76, C 131-81, C 138-92, C 143-98, C 150-97, C 1
90, C 192-95, C 494-92, C 637-73. More recent approved editions ofthe referenced standards

5.

6.
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KequlrellTIents for Plain Concrete

1)

not cause
b :;ji'.tolr" to

aQj!rel;[att~S (~lrm(jmlity to a water source, area,
from aggregates from the same

ag~srelsat(~s or water source are sm;pected
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GENERAL lU'-"-'O........""-'U. ID-STORM SYSTEM FOR WI

rlPy,I,,'JPrl at
a

consist of a

1.11.2 GENERAL DESCRIPTION OF HI-STORM 100 SYSTEM FOR IPI

The HI-STORM 100S Version B, MPC-32,
1.

1000 have shortened for use at
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100 ."/"'t-'Hl that are um,quecontains

'"it."" Iih, IS cOiltn) IIt~d

for
cannot enter

Each MPC model is equipped with neutron absorber plates affixed to the fuel cell walls as shown
on the drawings in Section 1.5. minimum lOB areal density specified for the neutron
absorber each MPC model is 1 in Section 1.2. These are to
be with assumptions made criticality U'H;U' ,~ ... ",

as
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Item

IPI MPC-32/32F storage capacity

Value

Up to 32 intact or darna!~ed

stainless steel clad IPI fuel
assemblies with or without

non-fuel hardware.

(all pressure ranges are at a
reference temperature of

MPC internal environment
Helium fill

fill helium

2: 22.0 and.::: 33.3
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