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Submittal of Supplemental Information for the NAC-UMS® Universal Storage System 

Amendment for Maine Yankee Atomic Power Company Site Specific Spent Fuel (TAC No.  
L22979) 

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-OOH 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, 

Thomas C. Thompson 
Director, Licensing 
Engineering & Design Services 
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M. Meisner 
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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 

The Universal Storage System has n oacytieqor ed 

maintenance. As described in Sectioir, 42.3,eL•WEtl o w 

inspection to identify blockage of the vents, which co~id6s•iStu'in- a 

9.2.2 Valves, Rupture Discs, and Gaskets o'nrih-Contafi 

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:inin.6...._,,o rý!i its1" '-•o.. ,...  

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 thh.ey6ticalnopcrete casks: 

*Visual inspecti~n of.air inlet and putle ft t•kj j~gLob~oL~'Q 

:O .V.entymththej-n~ga .outtcreens-are _in'whou a . eoe•a 

SRecordt ambient temerature and airr te 

cyask qpm t t in. n• stete 

Vsal inspe c thoib jSESljst~~ un Lega~

9.2-1
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2. LAnnual inspection of the vertical concrete cask exterior L.•L: 

" Visual inspection of F surface'- 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.  

* Reapplication of corrosion-inhibiting (external) coatings on accessible surfaces, 

including concrete cask lifting lugs, if present.  

9.2.4 R Fi'st Stoie il1z 

For' die first Uni versal S.torage.." Slinp7edi 

assemblies and thd 6d ecay heoa taa 111 . f, 

the vertical concret'e 'cask, and tha e cask's' th'• remial'-. .  

ambient and air outlet temperatures for normal air fl-b-

heat removal peformance of the jUnversal Storage S e 

letter report summarizing the r 4e.uI6t9f..the. 4ps ate yd. i 9 

days of placing the cask in service in acgordancwtM W ' 

Should the first canister not beboadqedwi spent fel thtJ•ilJ 
may use a lesser heat load fr-e 6teSt. 47M 

between the. inlet and 'outlet temperatures t 

inputs documented i this 

temperature data must be report.'..t.. the NRC.in acco. ..... ....  

9.2.5 Transfer Cask Maintenance 

The transfer k trunnions anýdshield dorLssmb 

damage and prop~erifiction, pngr t0.e.aeh A44.tBRI M 
shield do eie 

examination ~J~ 

with Section d 

Hi, Subsection N•E7?.e":NF-535O or NF-534 .pn 

required by ANSI NI,4.6.

9.2-2
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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, 5.4.3 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 expenience. 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 % 235U. The design basis BWR assembly is the GE 9X9, with 79 fuel rods 

and an initial enrichment of 3.25 wt % 235U. 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 5.1. 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: 

*Daily visual inspecti~kontfthQ:',cskaii 

inspection for01blocka 4LjAk jan '44 
outlets is assumed to take one oPercte s 

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.  

A daily security inspection of the fence and equipment surrounding the storage 

area. This .surveniiance-is- assumedtt6p o 

with the inlet and outlet 'vent inspection. The security inspection is assumed to 

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.

10.3-2
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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 

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

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

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 3 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 0.96 0.96 0.83 0.84 0.96 0.96 0.83 0.83 

A-3, B-3 0.93 0.93 0.72 0.74 0.93 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 0.83 0.55 0.58 0.83 0.83 0.55 0.58 

A-7, B-7 0.80 0.80 0.52 0.55 0.80 0.80 0.52 0.55 

A-8, B-8 0.77 0.77 0.50 0.52 0.77 0.77 0.50 0.52 

A-9, B-9 0.74 0.74 0.47 0.50 0.74 0.74 0.48 0.50 

A-10, B-10 0.72 0.72 0.45 0.48 0.72 0.72 0.46 0.48

10.3-7
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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 Ins-pection 36 

Radiological surveillance 4 4 15 7.40 1 7.4 

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 I 

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. 5.183 

Radiological surveillance 4 4 60 5.83 1 23.3 

Annual inspection 

Operations 1 1 15(l) 47.91 1 239.6 

Radiological Support 1 1 3(1) 47.91 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.

10.3-8



SAR-UMSký Universal Storage System 
flnck'etNo 72-1015

August 2000 
Revision UMSS-OOH

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 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 

Activitv (meters) (days) (min) (mrem/hr) Required (mrem) 

Visual Inspection 4 365 10) 4.04 .1 491.5 

Radiological surveillance 4 4 60 4.04 1 16.2 

Annual inspection 

Operations 1 1 15l) 29.85 1 149.3 

Radiological Support 1 1 3(1) 29.85 1 29.9 

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 •7,0 

I() Time listed is per cask- it is multiplied by 20 for the cask array.
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Administrative Controls r .ams 
A 5.0 

A 5.0 ADMINISTRATIVE CONTROLS AND) PROGRAMS 

A 5.l Training Program 

XA .training, program for the NAC-UMS® __UiyKe al •.Stofge-Sy 

nder, theen elicense systematic aTgpqNpqctqo ,qtT•r•a_1Tm2 heS 

shall in cgueconmprehensive is tructiontor£tmm~nteaJd 

NAC,-JMS Universal Storage System and the inepend~t, U r~g eins -aon 

(ISFSI).  

A 5.2 Pre-operational Testing and Training Exercises 

Adry run. training exerc~ise' on loadinig, clos!re~, 

NAC-UMS• Storage System shal betchnduced by the lk dipmrmg 

system to load- spent fuel -... assemblies... " The t " no " 

spent fuel in the CANISTER. The dry ru may.. performed """"""4-q 

from the actual procedures, but all steps must be performed. The druyn shal!jfnclude, bu.t 

is not limited to the following: 

a. Moving teCOIREE CASK, into itt con 7i1"idng 

spent fuel pooi 

c. Loading one or more dummy fuel assemblies into thi~e CA S1._Lrp i 

independentyverification 

d. Selection and verification of fuel assemblies requiring preferential loadin 

e. Installing the shield lid 

f. eoval of the T af-stiL 

L:TRANSF.R-CASK installatioan o Qnthe CNC T ., _K 

klý:~~AS to0 theC SKISFSIj~p 

(continued) 
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Administrative Controls .... rgrm 
A5.0 

A 5-2 Pre-Operatiorial Testing and-Training Exercises-(continued) 

im .CANISTER, ujading includigrf g~w~~eoa rctji 

Appropriate -oki Ptt~e.my _j4 
processes, or personnel inelding, _.  
leak testing and weld r-e va or cutting 

A 5.3 Special Reqrements for the First System Placed i Sec 

The heat transferS characteristics and ,er.ormanc-• .
recor.p•p :•D rafsqm6easuremen..t,5 ti'ra'm n 

service with a heat load eual to or -

results of the measurementslshaIl be subm 

submitted for each NAC-UMSO SYSTEM subs_•__•_. t•a 
up to the 23.0 kW maxi heat loadL.The •jaculdteUa i ý 
shall be reported to the NRaC ni _wt__.......  

be submitted, to theý NRCjfor NAC:TJMS® SYT~~htr,--u 
lesser loads than the latestreported case.  

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

A Response Surveillance' isrequired foowg".ing off-normal, accideit or~Pat aljjn-•a

events. The air outlet t m perature of u h eNC-UM.Sa m .1 
be.wt 4 i ours' aftr .the ocqurrend5 

phe n o_ i'e-_'ýe-v-" itinn: area o the 1§SFSL Jýl~o,ýji jigaj'n 
ISFSI.'site.sfl~i' b;m~spte•..•dto venifyt•aithe •e__ .E 

rep sitioned so as to It ipt• n hse'sISFgi owF 
CASKS An Outletemperatur, tato tr 
SR 3.1.6.1; LiFtej dIr 

and _ut 1ýCkONCRE CASK mui~st beI c____ 

hou1rs-tietr ~cru~mp 

The CE ... R..... -a .. A. ..R b. e .-.  
a tipover.
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Administrative Controls and Poam 
A 5.0 

A 5,5 Radioactive Effluent Control Program 

The prýogram implements te requirements pf.10 .CR 72•.4_(d).  

a. THe NAC-UMS S, SYSTEM does not create any r o_ 

radioactiv evt treatment 
the controI ~of radidactive eElet 

the NAC-UMS~ SYSTEM.  

b. This program includes an e me ntal'- o~ppng,:•prg_ 

license user may incorporate NAC-UMSM.• SYSTEM-p ,..t fi i ti__7 

environmental monitoring program forj10 CFR Part 50 ýperat 

c. An annual report shall be submitted pursu4t 10 R2 .d3 

A 5.6 NAC-UMS® SYSTEM Transport Evaluation Progam 

This program provides a means for evaluating variousjtaq••o-t•-I 

transport route conditions to ensure that the design) basi;s __ 

of the loaded- TRANSFER-CASK` orC N R E AS v'h ii 

integral io a strcture gyerhed byl Q E&R' PaAd54g10rI _ 

apply..This programi is not,,Applicabl 

CASK ipspli. n te T fuel building.r is -being handled by andvievic .".  

underneath (i.e., on a rail car, heavy haul trailer, air pads, etc.).  

Pursuant to 10 CFR 72.212,. this program shall. eyauatelthes site psepqc tiaq1sportroute 

conditions.  

a. The lithjoeh~I.p4______ 

""1ti~jie~ -1J~r -qjy~ o1Yý-, ~ snýdISf 

sufc hadnssan pd hic~es 

therSecteion' 3.6to 

(continued) 
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may evaluate #~ispejcC 

C. the tA FRCA SK a-nd" COC 

necessaiyo oymcas hnl1gý 

proyidedtthe lits - aeyt~ 

No.-1015,ý asapicbe 

A 5.7 Verifi.c ation Iof .1Ox Iide']Laye thicknes6'o'n-Hih BiiFe 

A verification progr~xn -the a-",~ 
measurement or )YI 4WPP4Lý41kiý I - i- M 
MWD/MTU and':___ 

shall be capab~pflas ifing 9 

on the following, criteri~a: 

1. A HIGH BIORNIýU asebyi. e soe 

More t han' 1%q ,_of Aq. iueblodsjin 

greater thanS 80i d to-I 

peaoxdja~j 

oth.Pr7%is~jTC~ 

RNTAT 

stored as DAMAGEDE~ 

A fuel, assemb[MEB ja31 M OO"ý ýM 
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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 Established1 

CONCRETE CASK Horizontal Not Permitted 

CONCRETE CASK Vertical - inches 

ocketNo 7-101 

1 2

Note: 

1. See Technical Specification A 5.6,(c).
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