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NUREG 0554, "Single Failure Proof Cranes for Nuclear Power Plants."”,
1979/05
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NUREG 0800," Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants, LWR Edition.", 2005/08/24
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Specification.” , 2004
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Requirement for Division 1 and 2.” ,2004
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ASME Code Case N595-4, " Requirements for Spent Fuel Storage Canisters,
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ANSI N58.1, " Minimum Design Loads for Buildings and Other
Structures.”,2005
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and Slings.", 2000/01/03
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ANSI/ASME NQA-1, "Quality Assurance Program Requirements for
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Electrodes.", 2004/09

ANSI/AWS A5.5, "Specification for Low Alloy Steel Covered Arc Welding
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(10-2004)

10 CFR 72 CERTIFICATE OF COMPLIANCE
FOR SPENT FUEL STORAGE CASKS Page 1  of 3

S e
NRC FORM 651 U.5. NUCLEAR REGULATORY COMMISSION

The U.S. Nuclear Regulatery Commission is issuing this Certificate of Compliance pursuant to Title 10 of the Cade of Federal Regulations,
Part 72, "Licensing Requirements for Independent Storage of Spent Nuclear Fusl and High-Level Radioactive Waste” (10 CFR Pant 72).
This certificate Is jssued in accordance with 10 CFR 72,238, certifying that the starage design and contents described below meet the

——

design. This certificate is conditional upon fulfllling the requirements of 10 CFR Pan 72, as applicable, and the conditions specified below.

applicable safety standards set forth in 10 CFR Part 72, Subpan L, and on the basis of the Final Safety Analysis Report (FSAR) of the cask

“_-Csrﬁf.lr." ate No. | Effectve Date | Expiration Date DochatNor T Amandment No. | Amendment Effective Date | Package \dentiication No.
1015 11/20/2000 | 11/20/2020 72-1015 4 Qctober 11, 2005 USA/72-1015

—
issued To: (Name/Address)

NAC International Inc.
3230 East Jones Bridge Road
Norcross, GA 30092

Safsty Analysls Fleport Title .
Dy, Gy T e S
NAC International Inc., Final Safety Analysﬁ}ﬂgﬁbﬂfér the' UMS-Bnivetrsal Storage System

2

Docket No, 72-1015 o S

Model No. :NAC-UMS

Il Description

‘Analysis Repo{SAR) and in NRC's

The NAC-UMS system is oért
ABE Compliancg(CoC).

ified
Safety Evaluatic:g(:t. RepoRti&ER)

The NAC-UMS system em{é} co:jggst 8 £ ents: l‘(ﬁ:\}imnsportable storage
canister (TSC), which contaips:tH-spert ful ete cask,(VEC), which contains the

TSC during storaget’and (3)a tramsfer cask; “Whick contamathe TSC diviag loading, unloading, and
transfer operations:i<Tha cask stores up:io gbégéyriz_’fgqf@ater reactof{PWR) fuel assemblies, 56
boiling water teactoi‘@"}y R) fuel assembfies: - site-specific spent fughassemblies and/or

configurations, as specilétkin Appendix B to this Certificate.

The TSG is the confinement system for the stored fuel. The TSC assembly consists of a right circular
“ cylindrical shell with a welded boftom pléte, afuetbasket, a shield lid, two penetration port covers, and
a structural lid. The cylindrical shell, plus the bottom plate and lids, constitute the confinement
boundary. The stainless steel fuel basket is a right circular cylinder configuration with either 24 (PWR)
or 56 (BWR) stainless steel fuel tubes laterally supported by a series of stainless steel (PWR) or
carbon steel (BWR) support disks. The square fuel tubes in the PWR basket include neutron
absorber sheets on all four sides for criticality control. The square fuel tubes in the BWR basket may
include neutron absorber sheets on up to two sides for criticality control. Aluminum heat transfer disks
are spaced midway between the support disks and are the primary path for conducting heat from the
spent fuel assemblies to the TSC wall for the PWR basket. A combination of the carbon steel support
disks and aluminum heat transfer disks (in a ratio of 2.4 to 1, respectively) are the primary means of
conducting heat from the spent fuel assemblies to the TSC wall for the BWR basket. There are three
TSC configurations of different lengths for PWR and site-specific contents and two TSC configurations

B 1.2-1 NAC-UMS % /52 2
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Description (continued)

site-specific spent fuel rods/assemblies may be intact or damaged, with damaged fuel rods/assemblies
placed in a fuel can. PWR fuel assemblies to be stored may include components associated with the
assemblies, as specified in Appendix B.

The VGG is the storage overpack for the TSC and provides structural support, shielding, protection
from environmental conditions, and natural convection cooling of the TSC during long-term storage.
The VCC is a reinforced concrete (Type Il Portland cement) structure with a carbon steel inner liner.
The VCC has an annular air passage to allow the natural circulation of air around the TSC. The air
inlets and outlets take non-planar paths to the VCC cavity to minimize radiation streaming. The spent
fue! decay heat is transferred from the fuel assemblies to the tubes in the fuel basket and through the
heat transfer disks to the TSC wall. Heat flows by convection from the TSC wall to the circulating air,
as well as by radiation from the TSCawallto the: VIGC ner liner. The heat flow to the ciroulating air
from the TSC wall and the VCCfinefis-exhaustedthrotigh the air outlets. The top of the VCC is
closed by a shield plug, mﬁsj&ﬁn%’oi carbon steel plate (gamma shielding) and solid neutron shielding
material, and a carbon sig#idid. The lid is bolted in place and has tamper indicating seals on two of
the bolts. Thers are tfirae VCC configurations of different lengths for PWR and site-specific contents
and two VCC configurations of different lengths for BWR contents. -

The transfer cask-provides.shigiding during TSC movements bativéen work stations, the VCC, or the
transport cask. it s a mutti-ngl{stecl/lead/NS-4-FR/steel) dasign with retractable (hydraulically
operated) bottaim.shield doorsigtiihe transfer¢ask that ars.used during loading and unloading
operations. To minimize contination of the TSC exteriorand the transfer cask interior, clean
: i TSC duringdeading operations. A ‘l

water is circulated in the gap
carbon steel extension ring.canb
operational height of a trarisfer

h e

specific TSC length to b

sfer cask antiiused to extend the

g transferzask designed for a

it
CONDITIONS v ‘
‘.I Eﬂ.‘\‘_ o
1. OPERATING PHQQEDUFIES by :
Written operating procé@ires shall be prepared for cask ha'ndling‘éiig‘aaing, movement, surveillance,

and maintenance. The tisérs site-specific written operating préeedures shail be consistent with the
technical basis described irT'Cha%gI 8 of the SAR. . :

T s

2. ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

Written cask acceptance tests and a maintenance program shall be prepared consistent with the
technical basis described in Chapter 9 of the SAR.

3. QUALITY ASSURANCE Il

Activities in the areas of design, purchase, fabrication, assembly, inspection, testing, operation,
maintenance, repair, modification of structures, systems and components, and decommissioning that
are important to safety shall be conducted in accordance with a Commission-approved quality
assurance program which satisfies the applicable requirements of 10 CFR Part 72, Subpart G, and

which is established, maintained, and executed with regard to the cask system. I
— — — — __—I
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4. HEAVY LOADS REQUIREMENTS
Each lift of an NAC-UMS TSC, transfer cask, or VGCC must be made in accordance with the existing
heavy loads requirements and procedures of the licensed facility at which the lift is made. A
plant-specific safety review (under 10 CFR 50.59 or 10 CFR 72.48 requirements, if applicable) is required
to show operational compliance with existing plant-specific heavy loads requirements.
5. APPROVED CONTENTS
Contents of the NAC-UMS system must meet the specifications given in Appendix B to this certificate.
6. DESIGN FEATURES
Features or characteristics for the site, aash"ﬁi_?r aﬁjlﬁﬁygeguipment must be in accordance with
Appendix B to this certificate. ‘” » R O
Az ‘\:ﬁu :lfﬁ
7. CHANGES TO THE CERTFEJMTE OF COMPLIANCE v
The holder of this certmcata who desires to make changes to the certlhcate which includes Appendix A
(Technical Spaclhcatlens) anﬂA@endux B (Approved Caontents and De_mgri ‘Ebatures} shall submit an
applicatior for amenehﬁent of the cerdificate.
8, AUTHORIZATIONa i
The NAC-UMS system which is ¢ reby approved for general use by
holders of 10 CFR-Part 50 ligens t sites under this:general license issued
pursuant to 10 CFR.72. 210,.5%1 FR 72.212, and the attached
Appendix A and Appendrx B e
i ,Hobsn A. Nelson, l
* LicBnsing Sectlon
Spent Euel Project Office .
Office afi M@Qﬂﬂﬂﬁa‘fﬁ?
and Safeguafts % #
Attachments:
1. Appendix A
2. Appendix B

Dated: Qctober 11, 2005
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accident

accident events

ACI (American Concrete Institute)
adapter

air entrainment

add-on shielding

air pad rig set

air pad system

air pallet

air pathway net

aircraft impact probability analysis
ambient temperature

American Institute of Steel Construction
(AISC)

American society of mechanical engineers
(ASME)

angle

annunciator

ANSI (America National Standards Institute)
apparent dead load

As Low As Reasonably Achievable (ALARA)
as-built drawings

Atomic Energy Council (AEC)
attachment screw

automatic welding system

auxiliary equipment

back plate

baffle

baffle assembly

base plate

basket

benchmark calculation

Boiling Water Reactor (BWR)

bottom floor shielding gate(door)
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bottom/ bottom plate
bounding analysis
bounding configurations
buckling

burnup

burr removing procedures
calculation uncertainty
canister

canister shell

casting mould with concrete
chamfered corners
cladding

cleaning procedures
coarse aggregate

coating

coating system

collective dose

combined load

component fit-up test procedures
concrete cask

concrete compression test
concrete pad

concrete shell

concrete slit detection plan
confinement

confinement boundary
confinement system
confinement(pressure)monitoring program
connector

connector body

connector body bolt
consolidated fuel
construction

construction license
cooling time

core support structure
cover
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crawler

critical path

criticality

cutting and forming procedures
cylinder bolt

cylinder nut

cylinder stop-option

daily field record

damaged fuel (failed fuel)
decay heat power value
decommissioning
decontamination

delivery

design

design basis

design codes and standards
design criteria

design features

design modification permit
detector

dimension and surface inspection procedures

dimension tolerance
document control log
door cylinder

door rail

door stop

dose limit

dowel pin

drain and vent hoses

drain port

drain tube sleeve
Drain/Blow Down System
drawings

drive system of shielding gate(door)
dry run tests

dummy fuel gauge tests
dunnage
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effective multiplication factor
effective thermal conductivity factor
electroless nickel

engineering

engineering plan

environmental radiation monitoring system
equipment weight measurement procedures
erection

fabrication

ferrous metal

field inspection and test

fill/drain line

Fill/Drain line plate

fine aggregate

fit-up

fixture

flange

flat washer

fuel accountability

fuel assemblies

fuel basket

fuel can

fuel cell

fuel cladding

fuel enrichment/density penalty

fuel handling machine

fuel loading procedures

fuel retrieval and unloading procedures
fuel tube

fuel type

gamma shield brick

gauge test and verification reports
General Electric

greater than class C (GTCC)

handle

handling load

hatch
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heat load BOp A

heat transfer disk B[R] A5
Heavy Haul Trailer (HHT) R B
high burnup fuel E S S
High Pressure lonizatoin Chamber (HPIC) B R AFY I
High Pressure Water Jet GRS
hydraulic roller skid A B b i
important to safety A RE >F A
Independent Spent Fuel Storage Installation R
(ISFSI)
individual total effective dose Ay 2ok 2
inlet F
inlet screen A
inner shell N EE
inspection %4
inspection and test plan ¥ hEPRETE
installation X %K
_ Freleh+ e & B g P A g 07
Institute of Nuclear Energy Research (INER) o
(+2#7 1)
instruction manuals gL

intact fuel (assembly or rod) (undamaged fuel) = &=+ %53
internal audit report and external audit report ~ p F% % ¢k IRFEAEIR 2
International Atomic Energy Agency (IAEA)  F*% i =+ i 3%

International Organization for Standardization B 0 i

(1SO)

intrusion detection system B~ Rk S
lead wool & 5%

leak tight criteria 7 R
leak tightness I
leveling DEE
licensing application v PR

lid BE

lid bolt FF ik
lid support ring FEAR
lift anchor H

lift jacks + 77

lift lug fo B
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lifting fixtures

lifting slings

lifting trunnions

lifting yoke

limiting value (bounding value)
liner

locating ring

location lug

lock pin

Los Alamos National Llaboratory (LANL)

lug screw

malicious destruction movement
margin of safety

material compatibility

material test coupons for corrosion monitoring

maximum burnup

maximum initial enrichment
maximum peaks

metal transfer cask
methodology bias uncertainty
mobile crane

Moderator

monitoring and surveillance systems
monitoring center

mSv

MT (metric ton)

MWD/MTU

nameplate

Nelson stud

neutron absorber

neutron absorption effect
neutron poison material
neutron shield

neutron shield cover

nipple

non-destructive examination procedures

non-reactive gas (such as He)

]
i

A I
f%‘ b2 (S

3

& E
A
Tk
T_H

FRAAIPE BRI TI &3

R
& LR 7 8
% 2 AR

Hokldn E 1

B sy

Bk e
B Ak R A
B & jE g
&b

W RSy E BAR

FENAeE
[
Yo

3

4

s

N

BH P2
8
Nelson 454+

AT R )



normal

nuclear safeguard system

off the job

off-centered penalty

off-normal

on the job

operation license

operation management plan
operator jeopardizing factor analysis
outer shell

outlet weldment

overpack

packaging and shipping procedures
pad

paint

painting and coating procedures
peaking factor

Penetration

Penetration Test (PT)

personal qualification reports
plate

port cover

power panel

Preliminary Safety Analysis Report (PSAR)

pre-operation permit

pressure tests

Pressurized Water Reactor (PWR)
prime mover

progress report

quality assurance manual

quality assurance plan (quality plan)

quality assurance program and control

quality classification

quality documents

quality procedures

quality surveillance by the third party
quality verification documents

1.B-7

Nk
iAo
e

o AT R

¥

¢ KEFERE
- i

ik

R AR
& F) S

FEE

% e R

AR EY TRAES

A

L

&

n

Eh
4.

AH X > AT
REEFT
KREE (R4 ER)
BRKSSE R
EoEul

=

¥



quick disconnect

radiation exposure

radiation streaming

radiation thermal conductivity
radionuclide

recorder

redundant lifting

regulation requirements and acceptance criteria

reinforcing bar
repair procedures
retaining ring
retaining ring bolt
rigger

rigging devices
ring

rod

scuff plate

seal

seal cap

seal tape

security and communication system
seller

sensitivity analysis
set screw

shell

shield cover
shield door

shield lid

shield lid plug
shield plate
shield plug
shielding ring
shims

shipping cask
side shield

single cell
sipping test
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site specific fuel

skyshine

slings

spacer shim

spacer

spacer ring

spare part(s)

special tool(s)

spent fuel pool

split spacer

stand

standard fuel

structural lid

structural lid plug

structure evaluation

Structures, Systems, and Components (SSCs)
subcontractor

suction pump

supplier

supply

support

support disk

support plate

surface contamination

surface dose rate

switch leadway of shielding gate
Taiwan Power Company (TPC)
technical specification
technology transfer
temperature detection system
test of aggregates

testing(test)

thermal conductivity

thermal conductivity by natural convection
thermal evaluation

tie downs

tie rod
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tip-over

tolerance and penalty

top flange

top nut

top plate

top spacer

tornado

tornado missiles

toughness

tractor

transfer adapter

transfer cask

transfer facility

transportable storage canister (TSC)
transporter

trunnion

trunnion cap

typhoon

typhoon missiles
uncertainty

under water filtration system
universal storage system
universal transport cask

UT (ultrasonic test)

vacuum drying equipment
vent port

ventilation and air filtration system
verification

vertical concrete cask (concrete cask)
washer

wear pad

wear pad bolt

welding and welding repair procedures

weldment

work plan

work platform/support
zirconium alloy
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zircalloy-2 #-2 & 4%

1.B-11



8 1.C 243§ T LFAR

NN

ISFSI O OO oD Ooo/O0oooood

‘9/22 TPC ‘5/16 2 cask ‘8/31 2 cask ‘2/22
oo 2006 2007 2008 2009 2010 2011 2012
! oooo ! oooo ! ooom
| i 07 10 07 120
' ' 01 01 o1 01 !
00 i 01” 03 08 10
: o1!_ 31 30 3
i §2 cask EE
12 | 1 08 I
29 17 28 "
TsCo o { oooo 00ooTse | ooooTsc |
TFR, VCC, A0S, [ (] | cooo | Doooo | o7 o7
0 — — :_» — 31 _ — 31
ogooo L s 7
| 1 03 | [
: ¢ 01 ! 10/31 Dolly! 1}
0o Padl [ i "
Copeen Ll 1 e
i 6/30TPC "Z:E: /z//z/ 'I;: /ﬁ;:;zr/ﬁ/ l i
: Y ;
i i 3/15 ijltswc i
i P s 1000 o5 it 10
| | H ) 16 H 01
hooo |EDE3DD |
| | - EEw
; : : 10 1701 04 07
! ! : 15 {115 15 315




