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NAC Atlanta Corporate Headquarters

((-' INTERNAT'ONAL 655 Engineering Drive

Norcross, Georgia 30092

770-447-1144

Fax 770-447-1797
September 1, 2000 www.nacintl.com

U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738

Attn:  Document Control Desk
Subject: Docket No. 72-1015

Submittal of Supplemental Information for the NAC-UMS® Universal Storage System
Amendment for Maine Yankee Atomic Power Company Site Specific Spent Fuel (TAC No.
1L.22979)

References: 1. Conference Call - Discussion of Consistency of UMS-MY SAR Pages With
Respect to the NAC-UMS® SAR, August 30, 2000

In accordance with Reference 1, NAC International (NAC) herewith submits 10 copies of supplemental
information for the NAC-UMS® Universal Storage System Amendment for Maine Yankee Atomic Power
Company Site Specific Spent Fuel (UMS-MY). Included in this submittal are the changed pages for the UMS-
MY Safety Analysis Report (SAR), which incorporate the supplemental information as discussed.

NAC has prepared this submittal to be fully responsive to, and in complete accordance with, all NRC/NAC
discussions during the conference discussion. This submittal includes SAR Revision UMSS-00H changed
pages for Chapters 9, 10, and 12. The List of Effective Pages and the Master Table of Contents for the SAR
are updated to incorporate the text and page changes made in the body of the SAR.

As the NAC-UMS® Storage System is a critical path item for successful completion of the decommissioning
of the Maine Yankee site, NAC has expedited this submittal to support the ongoing NRC review of the UMS-
MY Amendment.

If you have any comments or questions, please contact me at (770) 447-1144, x-321, or you may call me on
my direct line at (678) 328-1321.

Sincerely,

S

Thomas C. Thompson
Director, Licensing
Engineering & Design Services

Enclosure

cc (w/o enclosure): G. Zinke (MY)
P. Plante (MY)
M. Meisner (MY)
E. Washer (SWECQC)
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9.2 Maintenance Program

The Universal Storage System is a passive system. No active components Or systems are
incorporated in the design. Consequently, only a minimal amount of maintenance is required

over its lifetime, as described in Section 9.2.3.

9.2.1 Subsystems Maintenance

Y

Valves, Rupture Discs, and Gaskets on'‘the:Containment-Vesst

922

The Universal Storage System has no valves, gaskets, rupture discs, seals, or accessible

penetrations. Consequently, there is no maintenance associated with these types of features.

9.2.3 Continuing Maintenance Requirements

Recommended maintenance,_for the vertical concrete_cask in normal :¢Onditions:is: 8]

below. The surveillance requirements are described in Technical Specification LCO 3.1.6 in
Appendix 12A of Chapter 12. It is not necessary to inspect the canister during the storage period

as long as the thermal performance is normal, based on daily temperature verification.

1. Daily surveillance of the vertical concrete casks;

SN AR it et e i

Vlsual mspectmn ﬂ:gi:mlet and outlets for detectxon of;

A

R s LS e

) J,_Verlfy that the mlet and outlet screens are j m QL&e, . and : are 'Wh

I,

-.,

ole and’secure;

N R i o o aaac LAl Tty O POk Rk i Sk Lt o - ot e
. Record the amblent temperature and a1r “outlet temperature for‘eac yem :

T *TOM T TR R N SRR e

cask ugo;placemenun service. : - Thereafter, the_tempera shall.be
daily basis to, verity the continuing thermal performance.o .g;g@y qm}

pri= B A, St

PR TR L

o * Visual inSpection of the ISESI site for SeCUTIty and, safeguar
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[t romrEE
2 ~ Annual inspection of the vertical concrete cask exterior gaga:

e Visual inspection of E surfaceff for chipping, spalling or other surface defects. Any
defects larger than one inch in diameter (or width) and deeper than one inch shall be

regrouted, according to the grout manufacturer’s recommendations.

e Reuapplication of corrosion-inhibiting (external) coatings on accessible surfaces,

including concrete cask lifting lugs, if present.

ORI 4 A A M, Tt N T e ST

equired Maintenance of First Storage

9.2.4

heat removal performance of the Umversal Storage S.)li..,

’-\‘l—“b
o e %“‘w!‘“]z{‘} 5

letter report summanzmg the results of the test an

thiats \‘!“3’.. o

Should the first canister not be-Joaded with spent fuel tha_tJl
may use a lesser heat load for:the test: - How_ Ver;.a:

T
IR AT

between the mlet and outlet temperatures mus! be erform he,

925 Transfer Cask Maintenance

R PN

The transfer cask trunmons

SRR ’b:R. "’f‘"‘ “‘?r?mf
,each use

PR ke W s

shield doo', rmls shg]] “52,, ‘ :
examination mefhod appro ag..tem.m .mategal ;@'ﬁm iAo T

with Section V of th thg_é_u:___ Ot Ihe ,,g?:"c‘é’ﬁ't’é’n‘c"e Critenay ml&“*arrwmrﬁtrrmw %ﬁ

S0

II, Subsection NESArticle NE-5350-0r NF-5340 as-appropriate 4or theiexs
required by ANSIN 1,,4.6_.
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The annual examination may, | may be omitted n. penods of-nonuse. of thexrs

the transfer cask exammatlon s yedomed pnor 10 the next t use.of thqxg‘ang.‘f«eggask.

Knnually; the coafing applied to. tﬁe%arbo”r’f?t"écﬁu’?f‘ac?ﬁfthe Tansfer cask.shall be inspected;

and any chips, cracks or other defects in_the coating shall be repaired.




THIS PAGE INTENTIONALLY LEFT BLANK



SAR-UMS® Universal Storage System September 1999
Docket No. 72-1015 Revision 1

10.3 Estimated On-Site Collective Dose Assessment

Occupational radiation exposures (person-mrem) resulting from the use of the Universal Storage
System are calculated using the estimated exposure rates presented in Sections 5.1.3, 543 and
10.2.1. Exposure is evaluated by identifying the tasks and estimating the duration and number of
personnel performing those tasks based on industry experience. The tasks identified are based on

the design basis operating procedures, as presented in Chapter 8.0.

Dose rates are calculated using the shielding analysis design basis fuel assemblies. The shielding
design basis PWR assembly is the Westinghouse 17X17 Standard fuel assembly, with an initial
enrichment of 3.7 wt % “*U. The design basis BWR assembly is the GE 9X9, with 79 fuel rods
and an initial enrichment of 3.25 wt % >>°U. Both design basis fuel assemblies have an assumed
burnup of 40,000 MWD/MTU, and a cool time of 5 years. The selection of these assemblies for
the shielding design basis is described in Section S5.1. The principal parameters of these

assemblies are presented in Table 2.1-1.

10.3.1 Estimated Collective Dose for Loading a Single Universal Storage System

This section estimates the collective dose due to the loading, sealing, transfer and placement on
the ISFSI pad, of the Universal Storage System. The analysis assumes that the exposure incurred
by the operators is independent of background radiation, as background radiation varies from site
to site. The number of persons allocated to task completion is generally the minimum number
required for the task. Working area exposure rates are assigned based on the orientation of the

worker with respect to the source and take into account the use of temporary shielding.

Table 10.3-1 summarizes the estimated total exposure by task, attributable to the loading,
transfer, sealing and placement of a design basis Universal Storage System. Exposures
associated with shield lid operations are based on the presence of a 5-inch thick steel temporary
shield.

This estimated dose is considered to be conservative as it assumes the loading of a cask with

design basis fuel, and does not account for efficiencies in the loading process that occur with

experience.

10.3-1
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10.3.2 Estimated Annual Dose Due to Routine Operations

Once in place, the ISFSI requires limited ongoing inspection and surveillance throughout its
service life. The annual dose evaluation considers the combination of inspection and
surveillance requirements specified in Appendix 12A of Chapter 12, and those tasks that are
anticipated to be representative of an operational facility. Other than an inspection of the
Vertical Concrete Cask surface, no annual maintenance of the storage system is required.
Collective dose due to design basis off-normal conditions and accident events, such as clearing

the blockage of air vents, is accounted for in Chapter 11.0, and is not included in this evaluation.

Routine operations are expected to include:

o Daily electronic measurement of air outlet temperatures. Outlet temperature
indicators are located away from the cask array. Remote temperature

measurement is not assumed to contribute to operator dose.

e A daily security inspection of the fence and equipment surrounding the storage
with the inlet and outlet vent inspection. The security inspection is assumed to

area. This surveillanc

make no additional contribution to operator dose.

« Grounds maintenance performed every other week by 1 maintenance technician.

Grounds maintenance is assumed to require 0.5 hour.

* Quarterly radiological surveillance. The surveillance consists of a radiological
survey comprised of a surface radiation measurement on each cask, the
determination and/or verification of general area exposure rates and radiological

postings. This surveillance is assumed to require 1 hour and 1 person.

+ Annual inspection of the general condition of the casks. This inspection is

estimated to require 15 minutes per cask and require 2 technicians.
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Calculation of the dose due to annual operation and surveillance requirements is estimated based
on a single cask containing design basis fuel, and on an ISFSI array of 20 casks that are assumed
to be loaded at the rate of 2 casks per year over a ten year period. Consequently, the casks in the
array are assumed to have the cool times as shown in Table 10.3-2. To account for the reduction
in source term with cool time, weighting factors are applied to the neutron and gamma radiation

spectra as shown in Table 10.3-3.

The annual operation and surveillance requirements result in an estimated annual collective
10:8

person-mrem for a single design basis BWR cask. The annual operation and surveillance

exposure of 71.4 person-mrem for a single PWR cask containing design basis fuel and

requirements for the assumed single cask and total estimated dose is shown in Table 10.3-4 for
the single PWR cask, and in Table 10.3-6 for the BWR cask. The annual operation and
surveillance requirements for the assumed 20 cask ISFSI are shown in Tables 10.3-5, and 10.3-7
for PWR and BWR configurations, respectively. These tables show an estimated annual
collective exposure of 1086 person-mrem for the PWR cask configuration, and 733 person-mrem

for the BWR cask configuration for operation and maintenance of a 20-cask array.

10.3-3
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Figure 10.3-1 Typical ISFSI 20 Cask Array Layout
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Table 10.3-3 Vertical Concrete Cask Radiation Spectra Weighting Factors
Axial Neutron Axial Radial Neutron Radial
Weighting Gamma Weighting Gamma
Factor Weighting Factor Weighting
Factor Factor
Cask
Numbers | PWR | BWR | PWR | BWR | PWR | BWR | PWR | BWR
A-1, B-1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
A-2,B-2 096 | 096 | 0.83 | 0.84 | 0.96 0.96 0.83 0.83
A-3,B-3 093 | 093 | 072 | 0.74 | 093 0.93 0.72 0.74
A-4,B-4 0.89 | 0.89 | 0.65 | 0.67 | 0.89 0.89 0.65 0.67
A-5,B-5 0.86 | 0.86 | 0.59 | 0.62 | 0.86 0.86 0.59 0.62
A-6, B-6 0.83 | 083 | 055 | 058 | 0.83 0.83 0.55 0.58
A-7,B-7 0.80 | 0.80 | 0.52 { 055 || 0.80 0.80 0.52 0.55
A-8, B-8 077 | 077 | 0.50 | 052 | 0.77 0.77 0.50 0.52
A-9,B-9 074 | 074 | 047 | 050 | 0.74 0.74 0.48 0.50
A-10,B-10] 0.72 | 0.72 | 045 | 048 | 0.72 0.72 0.46 0.48
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Table 10.3-4 Estimate of Annual Exposure for Operation and Surveillance of a Single PWR

Cask
Dose Rate Total
Distance |Frequency|Time| Dose Rate [Personnel] Exposure
Activity (meters) (days) |(min)| (mrem/hr) |Required|(Pers-mrem)
Visual Inspection 4 362 i 40 k 15
Radiological surveillance 4 4 15 7.40 1
Annual inspection
Operations 1 1 15 25.30 1 6.3
Radiological Support 1 1 3 25.30 1 1.3
Grounds maintenance 10 26 15 1.76 1 11.4

Total Person-mrem

Table 10.3-5 Estimate of Annual Exposure for Operation and Surveillance of a 20 Cask Array
of PWR Casks

Dose Rate Total
Distance | Frequency| Time| Dose Rate |Personnel| Exposure
Activity (meters) (days) (min) | (mrem/hr) | Required |(Pers-mrem)
Visual Inspection 4 " 365 I 5.83 1 7098
Radiological surveillance 4 4 60 5.83 | 233
Annual inspection
Operations 1 | 15 4791 1 239.6
Radiological Support | 1 3th 4791 1 47.9
Grounds maintenance 10 26 60 2.55 1 66.3

Total Person-mrem for the 20 Cask Array

Total Person-mrem for a Single Cask in the Array

(1) Time listed is per cask; it is multiplied by 20 for the cask array.
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Table 10.3-6 Estimate of Annual Exposure for the Operation and Surveillance of a Single BWR

Cask
Dose Rate Total
Distance |Frequency|Time| Dose Rate [Personnel Exposure
Activity (meters) (days) |(min)| (mrem/hr) |Required| (mrem)
Visual Inspection 4 365 1 4.9 1 29.8
Radiological surveillance 4 4 15 4.9 1 4.9
Annual inspection
Operations 1 1 15 15.2 1 3.8
Radiological Support | 1 3 15.2 1 0.8
Grounds maintenance 10 26 15 1.16 1 7.5
Total Person - mrem 46.8

Table 10.3-7 Estimate of Annual Exposure for the Operation and Surveillance of a 20 Cask
Array of BWR Casks

Dose Rate Total
Distance |Frequency|Time| Dose Rate |Personnel Exposure
Activity (meters) (days) |(min)| (mrem/hr) |Required| (mrem)
Visual Inspection 4 365 1 4.04 1 491.5
Rudiological surveillance 4 4 60 4.04 1 16.2
Annual inspection
Operations 1 1 15 29.85 1 149.3
Radiological Support 1 1 3 29.85 1 299
Grounds maintenance 10 26 60 1.79 1 46.5
Total Person - mrem for the 20 Cask Array 733.4
Total Person - mrem for a Single Cask in the Array 37.0

(1) Time listed is per cask: it is multiplied by 20 for the cask array.
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Administrative Controls Tmal’ﬁmﬁls
. e PRRRT - A 5'0
A 50 ADMINISTRATIVE CONTROLS AND PROGRAMS
A 5.1 Training Program
A training, program for the NAC-UMS® Universal Storage. System.shall; be developed
under the general Ticensee’s systematxc&.pproach ‘to_trainingA(SAT): :ﬁgﬁm?dﬂules
shall_include comprehensive instructions’ for.- thé”cippranog( an ;sg;amgeganc
NAC UMS® Umversal Storage System"énd thg;ﬁﬁ?eﬁéndcnt“ 2
(ISFSI).
A 5.2 Pre-Operational Testing and Training Exercises

PRI T

A_dry. run training exercise on loading, closure; handhng,&unload_ry;g,_ ditranster.af: the
NAC- 'UMS®‘§tBr'agé System shall be conducted by the 11cenSes, PIOE 10, the, F1ISt. USe.Of. the oﬂbe

system to load spent fuel assemblies. The trammg exercxse@' linqt,,be__:;;cgg;_uc ,
spent fuel in the CANISTER. The dry run may be performed in an altemafe step sqguence
from the actual procedurcs, but all stcps must.b«: pgrfonned.~ The dry gun ,sha,]l_;_nclgdc:,‘but

is not limited to the following:

"@,I IO W

a. Moving the CONCRETE CASK into lgs_.demgga oading area

b. ‘Moving the TRANSFER CASK: containing the. empty. CANISTER -intqsthe
spent fuel pool

c. Loading one or more dummy fuel assemblies into the CANISTER; including

independent verification
d. Selection and verification of fuel assemblies requiring preferential loading
e. Installing the shield lid
;',-Removal of the TRANSFER CASK from thg,_sggm@g_l,pool

BT e

dry_mg, hehum backﬁlhng,

i TRANSFER CASK mstallatlon on't the CONCRETE (}_ASK

e o Pens

g

i ;Iransfgr of the CANISTER to the CONCRETE CASK

k. CONCRETE CASK 'shield pluF and lid in
" Transport of the CONCRETE CASK 10 the ISES]

S s ]

(continued)
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Administrative Controls and\f‘}%m

e eier

AS50

m. CANISTER unloading, including mﬂoo&g&md weld removal or cuttmg

e e 54 s

n. CANISTER removal from the CONC

B o gl b e

e R e TIPSR T I S WAL Ty mvi‘m“ “*—r SR xwdemrr

Apbropnate mockup ﬁxtures may ] q;t_ggggt;aggg squalify: procedures;
o - ™ o : gg ! ! P ' i a
processes ¢ or. personne in weldmg, \weld mspectxon,x yacoum’ drying; “heliom’ backiiling:

FORERC G M

leak testmgand weld removal or cuttmg

A53 Sgg' cial iigq’ quirements for the First 'Sy“éiéiﬁ’?i‘é"é’é&"i’r?ﬁ?‘ﬁf&‘é

up to the 23 O kW maximum’ heat loa ;

- LN

shall be reported to the NRC 1n~accordance w1th' 10 c&ga” A\

lesser loads than the latest;reported ease.

A 5.4 Surveillance After an Off-Normal, Accident, or Natural Phenomena Event

A Response Surveillance is required following off-normal; accident/ornatural pheriomena
events. The air outlet temperature of the NAC-UMS? SYSTEMS'{f'Gse at'an ISES[ahall
be monitored; Vif}'ii“ri”i'}iaﬁ??if‘ter the occurrence’ of“anoffsnormal;, accxdent Or:natural

e T iy A S ; 4 : .mﬂ:r

phenomena event in. the are of the ISFSI Followmg' "3 natur

CASKS 'w1th an air out]et temﬁefafﬁ}e that ¢ does not reglste RS
SR 3.1. 6 1, shall be 1ﬁs§ected for connnued serv1ceabxlfvwwy_:ﬁt east-one-ha

R TR

and outlets on each CONCRETE CASK must be cleared o
hours to restore "alT circulation.

The CONCRETE CASK and CANISTER shal !2
a tipover.

SRS et t]
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PRt Gl el

Administrative Controls and Programs

ot

A50

A55

AS56

Radioactive Effiuent Control Program

The program unp]ements the requrrements of 10 CFR 72. 44(d)

by BB

I € e ST ST (R T T Ly 1 e e

a. The NAC UMSGs SYSTEM does not create any radioactive. mateg.a]s or hav ;{
; ~‘~; "mqftu

[ — ey g e

radioactive waste treatment systems;® Therefore, specific: op_e' af
the control of radioactive effluents: are. not .required:...LCO I3 {
Helium Leak Rate, provides assurance that there.are noadioactive efﬂuents‘ﬁgm
the NAC-UMS® SYSTEM.

TR R L N ST o TR ST TSI T

b. This program mcludes an envrronmental momtonng f-?“program ich. gggeral

envrronmental momtormg program for 10 CFR Part 50 operatlor_l_g,

c.  Anannual report shall be submitied pursuant to 10 CFR 72.44(d)@EY:

NAC-UMS® SYSTEM Transport Evaluation Program

Thrs program provrdes a means for evaluatmg syka,nous transport conf @aﬂﬁjﬂ

mtegral to a structure govemed by 10 CFR P I 50 regulauons;mw ‘Tequire:
apply. Thrs program. | iS ne 'th ij‘_RANSFER CASI&;Q'QCOWWE
CASK is in the ‘fuel burldmg' or is ‘being. ha.ndled by a. “device. prov1dmg supportarom

underneath (ie., ‘on arail car heavy haul trailer, air pads etc. )

,apphcable_ whe S

E i Al ot T o}

Pursuant to 10 CFR 72.212, this program shall evaluate. the site specrﬁc transport routg
condrtro_ns:

hmltlng than those prescnbed for the reference c.pad’ surf &Q&ﬂl 2 {orms.
for the valies cited in Section B3.4.6 of ‘Appendix-B to.CoC.No 71015}

(continued)
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b. For: site ;specificira

Y AL PPy

characteristics, *mtsegtxon B3 A, N me—
maw_aluate the Site. sﬁ R —

¥ g g, an

S PeCrat At ccr i i)

accordance w1th th_e “criteria sp
No. 1015, as applicable.

AS57 Verification of Oxide Layer Thickness on High Burnup Fuel

- o e,

A verification programL reqmred to)determmezh ox1d‘ fesSeONNIehDNINUpH

pthrart a4

oy e

shall be capable of classxfymg hlgh"bumup fuel as INTACI‘ FL
on the followmg cntena

F AT AR

more than 1% of the fueL;mds fli-fthe asScmbly @& g,,pe T A,

peak oiide_Laxenfﬂncknﬁs’gmatg@aﬁ‘lo@gi@‘wd

R e

otherwise INTACT FUEILR

2. A HIGH BURNUP FUEL assembly not meeting the cladding’oxide
INTACT FURI of thaFhas an oxXide. layer that s detAched.oF Spalled:

g, g < £ o o = g T

stored as DAMAGEDEL@

ehcSoa

A _fuel assembly,” Having..aspuriup, between,;
preferentially loaded in periphery positions of the basket:
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TRANSFER CASK and CONCRETE CASK Lifting Requirements
Table 12A5-1

Table 12A5-1 TRANSFER CASK and CONCRETE CASK Lifting Requirements

Item Orientation Lifting Height Limit
TRANSFER CASK Horizontal None Established
TRANSFER CASK Vertical None Established'
CONCRETE CASK Horizontal Not Permitted
CONCRETE CASK | Vertical E24 inches

Note:
I. See Technical Specification A 5.6 (c).
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