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CONCEPTUAL DESIGN
FOR A WASTE-MANAGEMENT
SYSTEM THAT USES
MULTIPURPOSE f.NISTERS

The U.S.Department of Energy is evaluating the use of multipurpose canisters in the system being
developed for the management and disposal of spent fuel from commercialnuclear reactors. As shown

::D in Figure 1,this system will consist of a transportation system, a facilityfor monitored retrievable
,> ill storage (MRS),and a repository for permanent disposal. The repository will also accept high-level
__ _ waste, but multipurpose canisters will be used only for commercialspent fuel.
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Figure1.Thewaste-managementsystembeingdevelopedby the Departmentof Energy.
Multipurposecanisterswould be usedat reactorsites,at the MRSfacility,and in the repository.

Spent-fuelassembliesare metal rods filledwith uranium pellets. Most spent fuel is stored under water,
in speciallydesigned pools, at the site of the reactor. At many commercial reactor sites,however, the
storage capacities of the pools have been exhausted, and the utilities are procuring dry-storage systems

fr°m vari°us vend°Ks'Severaldry'st°rage systemsare available:c°ncrete casks' metal casks' m°dular _ _ _ _T_Rverticalvaults, and modular horizontal vaults. _.., i .... • .

To provide a basis for the d_ision about using multipurpose canisters,the Department of Energy has
recently completed a conceptualdesign. The work accomplished to date is described in a multivolurne
report. Volume I summarizes the results of the program; Volume II presents conceptual designs for the
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variotts components of the multiptLrposecanister system; Volume HIcontains a draft request for
proposals and design specifications;and Volume IV gives cost and schedule estimates. The final vol-
ume, Volume V,contains the results of supporting studies on (1)the concept of operations, (2)opera-
tional throughput, (3)issues related to dry at-reactor storage,(4)alternative casks or canisters,(5)
considerations related to the repository, and (6)regtdatory consL'erations.

THE USES AND PURPOSE OF MULTIPURPOSE CANISTERS

A multipurpose canister is a metal container holding spent fuel(Figure 2).Together with appropriate
outer containers, or overpacks, it would be used for temporary storage at reactor sites, transportation

from reactor sites to the MRSfacility,temporary a

storage the MRSfacility, :!!!::transportation to the repository, and disposal in the repository......... _!._:_:_:,.._!!_:_:!:!_!i__iii_iiii:_ii::i_:..
.....-..:.::i:::!':: . ..:.i:i:i::ii:_:i:i:i:i:i:i:i:_:i:_:_:_:_:_:i:_:_8_:i:_:Bi:K

As shown in Figure 3, a differentoverpack would be .............._:_:!::::::::.... :_<i:.::_::ili_.i:i.i_::iiiiii_i::i_iiiiiiiiW!iiilW!iii.iiii.!iliiii.:
used foreach function: for transportation, the .......... Canister

overpack is a massive, steel-walled

transportation cask; forstorage, ........... Spent-fuel assemblies

either at reactor sites or at an _2MKSfacility,the overpack is !
a concrete cask.For perma-
nent disposal, the multipur-
pose canisterwould be

encapsulated in another metal Figure2. Thecomponentsof the multipurposecanister.
cask--the disposal container.
The multipurpose canisterwill be designed to provide (1)dry storage at reasonablecost, (2.)high
strength and subcriticalityfor transportation, and (3)acceptableinternal (fuelcladding) temperatures
for disposal.

.......................................................... The multipurpose canisteroffers
MULTIPURPOSE CA_ various advantages to the manage

.... Rail transport ment of spent fuel.Among these

:i.:..:. .... advantages, two stand out. First,
and most important, it minimizes

NSPORTATI

,,_ the handling of spent fuel.Second,
it ensures compatibilitybetween
the dry-storage devicesused at

.. 7 reactor sites and in the Department
Permanentdisposal at repository of Energy facilities.Once loaded

with spent fuel, the multipurpose
canister can be welded shut and

need not be reopened. If the
canister concept is not used, some
storage systems selected by utilities
may require additional handling

_ before shipment off the site.
Storage at MRS facility

or reactorsites If the multipurpose canister is so
useM, then why was it not

Figure3. Proposed uses for the multipurpose canister, considered until now?



Actually,themultipurposecanisteris not a new idea.It isrelatedto theconceptofa universalcaskor
universalwastepackage-- a massivemetalcask,which,onceloadedwith spentfuel,wouldbe reed for
storage,transportation,and disposal.Proposalsforsucha caskhavebeenmadesincethe late1970s,but
theyweredeemedimpracticalbecauseofuncertaintieswithregard to thedesignofthedisposalpack-
age.Recentlythe ideaof theuniversalcaskwas reintroducedas a conceptforthe"robustwastepack-
age."Evenmorecloselyrelatedisa conceptconsideredin plamlingfortheMRSfacility:a dual-purpose
caskdesignedforboth storageand transportation.Themultipurpose-canisterconceptcombinesthe
advantagesofthe tmiversalcaskand thedual-purposecaskwitha prac_calapproach.

CONCEPT OF OPERATIONS

Sizing of multipurpose canisters

Toget thegreatestbenefitfromtheirt_, multipurposecanistersshouldaccommodatethemaximum
numberofspent-fuelassemblies.However,thenumberofassembliesthatcanbe loadedintoa
multipurposecanisteris limitedby threefactors:(1)thefacilitiesand equipment(cranes)availableat the
reactorsites,(2)accessto a railroad,and (3)theheatloadingoftherepository.Ananalysisofthese
constraintsled to thepresentchoiceoftwo sizesforthemultit_urposecanisters:

1. Alargemultipurposecanisterwitha capacityof21assembliesfroma pressurized-water
reactoror 40assembliesfroma boiling-waterreactor.Fullyloadedand witha transportation
cask thismultipurposecanisterwouldweigha nominal125tons.

2. Amediummultipurposecanisterwith a capacityof 12assembliesfroma pressud_d-water
reactoror 24assembliesfroma boiling-waterreactorand weighinga nominal75tonswith a
transportationcask.

Of the 121facilitiesatwhichspentfuel isstored,88wouldbe ableto use the125-tonmultipurpose
canister,and 14wouldusethe 75-toncanister.Theremaining19facilitiesarenot equippedforusing
multipurposecanistersand, unlessa spentfuelassemblycask-to-casktransfersystemisdevelopedand
licensed,wouldship uncanisteredspent fuelto theMRSfacilityin truckcasks.

Storage at reactor sites

Anemptymultipurposecanisterwillbe placedin an on-sitetransferdevice(stepI in Figure4).Thegap
betweenthecanisterand the transferdevicewillbe filledwith deionizedwaterand sealedwith a

temporarysealto preventpoolwaterfromcomingin contactwith thecleanoutersurfaceofthecanister.
The trar.:.sferdevicewillthenbe ivweredintothepool,a spent-fuelassemblywillbe liftedout ofits
storagerackand loweredintothe multipurposecanister,and thisstep willbe repeateduntilallthefuel
slotsin thecanisterhavebeenfilled.

Inthenextstep,theshieldplug willbe setin placeand the transferdevicewillbe liftedclearofthe
water.Theinner lidwillbeseton top oftheshieldplug,a dosureweld willbemade,and theweldwill
beexamined.Asteelspacerwillbeset on topof this,theouterlidwillbeplacedon top ofit,and
anotherclosureweldwillbemadeand examined.Thecanisterwillbevacuumdried and filledwithan

inertgas,accessportswillbesealed,and thesealand deionizedwaterwillbe removedfromthegap
betweenthe transferdeviceand thecanister.Afteritslidhasbeenboltedon,the transferdevice,,,,ill
decontaminatedand placedin a transporterthatwillmoveit to theat-reactorstoragefacility,wherethe
multipurwse canisterwillbetransferredto a concretestoragecask(Figure5).
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Figure 4. Steps involved in using a multipurpose canister (MPC)at a reactor site.
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Transportation to the MRS facility

in multipurpose _isters will be shipped to it by rail from
the reactor sites.Loading into transportation caskswill be .........._,.,.......Storagecask
similar to the processdescribed above for at-reactorstorage,
except that in most casesa transportation cask,instead of a
transfer device,will be used (Figure6). However, of the 88 .....Multipurpose
facilitie_using the 125-toncanisters,32 have cranes with canister
insufficientcapacity. For these, an on-site transfer device
will be used to transfer the multipurpose canister into a
transportation cask.

For facilitieswith rail accessto the building housing the

spent-fuelpool,theloadedtransportationcaskwill be Figure5.Cutawayview of a concrete
placeddirectlyon arail car.At 22sites,heavy-haulvehicles storagecask.
will beusedto movetheloadedtransportationcasksto a
railheadat thesiteboundary.At ninesites,heavy-haul
vehideswill movethecaskstoanoff-siterailhead.And in 18cases,
heavy-haulvehideswill movethetransportationcasksto bargesfor
transportto a railhead.

If no spentfuelassemblycask-to-casktransfersystemis
available,the 19facilitiesthat cannot handle multipur-
pose canisters will ship uncanistered spent fuel
by truck in 25-ton transportation casks.

Impact limiter

Transportation cask

Multi purpose ca nister

CI )sure lid for transportation cask

Impact limiter

Figure6. Transportationcaskcarryinga multipurposecanister.

Operations at the MRS facility

In the multipurpose-canister system, the MRSfacilitywill accept spent-fuel shipments from reactor
sites,load the assemblies shipped by truck into multipurpose canisters, and provide temporary storage
for a limited amount of spent fuel. When a repository is ready, workers at the MRSfacilitywill retrieve
the loaded multipurpose canisters from storage and ship them to the repository. Spent fuel will continue
to cometo the MRSfacilityfrom reactor sites,and shipments will go out to the repository. The MRS
facilitywill provide monitol_g, management, and maintenance for the stored canisters. It will also
house a maintenance facilityin which empty transportation casks will be inspected and loaded with
empty multipurpose canisters for shipment to reactor sites.



The MRSfacilitywillinclude a largepaved storage yard, a waste-handling building with a transfer cell
and dual-capability transfer room, and various support structures. Severalmodes of dry storagecould
be used, but the conceptchosen for detailed evaluation in the conceptualdesign report is the vertical
concretecask, much likethe cask assumed to be used fordry storageat reactor sites (Figure5).

When a loaded canister arrives at the MRSfacility,it will be placed either in storage or on a dedicated
train for shipment to the repository. A multipurpose canister going into storage will be transferred from
the transportationcask to a concrete storage cask inside a transfer room used only formultipurpose
canisters.A lid will be placed on the storage cask, and a specialtransporter (Figure7)will move the cask
to the storageyard.

Incoming transportation casks carrying individual :::?::::?:::::::::::::
fuel assemblieswill be unloaded inside a dedicated _ i :i::::ii!::!::i iiiiiiii!ii!iiii!i!iiii
transfer cell.Here the spent-fuel assemblieswill be
loaded into multipurpose canisters. During the |
loading operation, the canister will beeither inside a | i!iii_ii!_

storage cask or atransportation cask,depend- rw"l] ilililing on whether the fuelwill stay at the MRS d_[l.

facilityor be shipped to the repository. _iiiiiiiiiiii]_.i:_:_: _+_i_.;._

When the canister is retrieved from _ i iiiiiiiii __ !iiiil
storagefor shipment to the repository, _ _] } .the concrete storage cask will be tzans- _ .......' ' =
portedbackto thetransferroom,where Figure7. Transporterusedat the MRSfacility to movea
thecanisterwill beloadedintoa rail loadedstoragecaskto the storageyard.

transportationcask.

Operations at the repository

At the repository,the loaded Rock........._iiiiii!_ii_i_Ii i

transportatiOnatthecaSksurface.WillHerebethe iii_ii_ii_iiiii!i_iiiiii___iii__iiiiii_iiiiii_i_iii_ii!i__ii!iiii_i!iii__iii!__ii__iiii_i1ii_iiiii!i.....""iiiiiii

disposal Multipurpose canister iiiii_ Lk // ].i_:'multipurpose canister will be Closurelid li!ii
overpack _ _ _ i .... _ iii i. .ii!ii::

i li!ii!iiiii ii!!i
•.. .........:......................................._...........:............._!_i_i_i_!_!_!_i_!_!_!_!_:,_!_i_::_i_i_::_!_!_i_i_!_::_!_!_!,___J!i_i_

cask and transferred into a "'... :_ii; idisposal overpack (Figure 8), i::iiiiiiiiiiiiiiiii::iiiiiiiiiii
:,::ii',i',ii!',ii',iii',ii' iii',iiii',i',ii' iill!which will be sealed by welding. _+_+_:_i_:;_!+_::_:_..........Disposaloverpack

A shielded transporter will be ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
used to move this waste package

--the canister inside the disposal I!i_iii!!!iiiiii_iiiiii_!iii!ii_ii_i_i_iii_i_i!__ii!i_!!i!iiiii!ii_ii!iiii!iiiii_iii_i_i_iii!iiii!i!iiiiiiiiiiiiiiiiii!ioverpack- down the ramp to

the underground repository and Figure 8. Cutaway view of a wastepackage emplaced on the
thedesignateddisposalroom. In floor of an underground disposal room.
thedisposalroom,thewaste
packagewill beplacedon the
floor.



CONCEPTUAL DESIGNS

Conceptual designs have been developed for the multipurpose canisters,the transportation casks, and
the MRSfacility.Design concepts were also considered for transfer facilitiesthat willbe needed at
reactor sites.

Four conceptscorresponding to utility system constraintswere identified. However, the systems
necessary to fulfill the transfer functions are specificto each reactor site, as they depend on specific
constraints, the storage mode, and the design of the dry-storage facility,if any. For this reason, actual
designs for utility transfer systems were not developed for the conceptualdesign report. No specific
design was developed for the disposal overpack to be used at the repository; this design must await
further data from sitecharacterization.However, for the purpose of costestimating, it was assumed that
the disposal overpack would be made of a thin inner layer of Alloy825,an Inconelsteel, to provide
corrosio_ resistanceand a thicker outer layer of low-carbon steelto provide radiation protection and a
corrosion allowance.

Allof the conceptualdesigns were based on the requirements identified for the overall waste
management system as well as the pertinent system component m storage or transportation. Satisfying
regulatory requirements and ensuring safety were the overriding objectivesin each case.

Multipurpose canister designs

The multipurpose canisters must be designed to provide storageat reasonable cost, high strength,
controlof nudear criticality,radiation shielding,and efficiencyin transportation. Although disposal
requirements for the multipurpose canisters have not been fully defined, some constraints have been
identified.Among them is the requirement for long-term criticalitycontrol.The conceptual designs
provide these features and meet all other requirements for dry storageand transportation. The intent
was to use existingtechnologyand to licensethe canisters under 10CFRPart 72 forstorage and 10CFR
Part 71 for transportation.

Dimensions and weights

Four canisterconfigurationswere developed for the conceptualdesign:
1. A large canister with a maximumcapacityof 21 pressurized-water-reactorassemblies.
2. A large canister witha maximumcapacityof 40boiling-water-reactorassemblies.
3. A medium canisterwith a maximumcapacityof 12pressurized-water-reactorassemblies.
4. A medium canisterwith a maximum capacityof 24 boiling-water-reactorassemblies.

In the case of the large multipurpose canisterfor21 pressurized-water-reactorassemblies,it will be
necessary to obtain, from the Nuclear RegulatoryCommission, credit for the bumup of spent fuel in
order to receivea license for thisdesign. (Bumup indicatesthe degree to which fissilematerial in the
spent fuel has been depleted in the reactor.) No credit forburnup will be needed for the other canister
designs.

Both of the large canisters are designed for reactor-sitecranes with a capacityof more than 100 tons.
They have an "under-the-hook" weight limit of 125tons; that is, in order for the canister to be directly
loaded into a transportation cask in the reactor's spent-fuel pool, the combined weight of the following
components must not exceed 125tons: the canisterwithout its outer lid, the spent fuel,water, the
transportation cask without its lid, and the liftingyoke. For the medium canisters,a 75-tonlimit simi-
larly applies.



In developing the concepttualdesigns, the Department of Energy used a balanced and conservative
approach that attempts to maximize the capacityof the canister within the size and weight constraints of
transportation casks.

Components

A multipurpose canisterconsistsof a cylindricalshell with two lids, a basket to contain spent-fuel
assemblies,and a shield plug (seeFigure 2).The basket provides structural support for the spent-fuel
assembliesand is a conduit for the transfer of heat generated by the fuel. It is alsodesigned to prevent
the spent fuel from reachinga "critical"configurationunder all credible transportation-accidentsce-
narios.

A cross sectionof a multipurpose

canister and its fuel basket is shown in rl_ 60.30.. --------_1_
Figure 9. ]] _._._>_3o.._
The shellprovides structural support '_"° -iPC,._ng_ug

for the fuel basket and maintains the I]__Istabilityof its configuration.Together

with the inner lid, the shellprovides Drain0ipe__]][___]_ _oe'basket

during storage a primary containment _E-__ ....................... (borateda_um_num)

boundary that prevents the release of _L" "--r-_-_--_=___-

radioactivematerial. The outer lid

provides secondary containment; it _1[_1[V-_--7,,I

also serves as the redundant seal that _...............
meets the storage requirements for o2s..Gap
containment under the regulations of (typ_cata, arou.,_) _..MPc_,e,
the Nudear RegulatoryCommission (316Lstainlesssteel)

(10CFRPart 72).No credit is taken for Figure9. Crosssection of a large (12S-ton)
multipurpose-canister containment muItipurposecanister.
during transportation,wherethecontainmentboundaryis providedby the transportationcask.The
shieldplug providesshieldingfrom radiationto protectworkersduring welding.

Factors affecting multipurpose-canister designs and choices of materials

Among the principal factors affectingthe design of the multipurpose canister is the requirement for
high structural strength to withstand hypothetical accident scenarios postulated in Nuclear Regulatory
Commission regulations for transportation (10CFRPart 71),including a 30-footdrop onto an
tmyieldingsturface.The multipurpose canister,contained inside the transportation cask, is to remain
intact under these hypothetical conditions, and the fuel basket, which provides criticalitycontrol, is not
permitted to yield.This requirement is met through the tLseof relatively thick tube walls made of type
316Lstainless steel:the walls of the shellare 1 inch thick for the large multipurpose canisters and
7/8 inch thick for the medium canisters.

The multipurpose canistersmust also meet a regulatory requirement for storage:the temperature of the
fuel cladding inside the canistermay not exceed 340° C. This requirement is met by including aluminum
sheets in the fuel basket to enhance thermal conductivity. The compositemetal tubes that form the
basketare 025 inch thick.
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Another requirement, also specified in the Commission's regtflationsfor transportation, is the use of
neutron absorbers to prevent criticality.This requirement is met by using a borated-aluminum alloy for
the aluminum heat-conductor sheets in the fuel basket.The borated aluminum provides for an even
dispersion of boron-10,a neutron absorber. The borated aluminum is clad with a stainless-steelouter
covering to protect it and to maintain the position of the aluminum sheets under accidentconditions.

For the inner lid, plates 2.5and 2 inches thick were found to be sufficient for the large and medium
multipurpose canisters,respectively.The thicknessesdetermined to be adeqttate for the outer lid were
2.75inches for the large canister and 2.5 inches for the medium canister.

For evaluation purposes, the shield plug of the multipurpose canister was considered to be made of
depleted uranium. The plug serves to protect welders and inspectors from radiation.By using remotely
controlled welding with a semiautomatic welding machine much of the potential radiation exposure of
welders can be avoided. However, weld inspections and any required repair work may result in higher
worker exposures to radiation.

Design of transportation casks

Two conceptual designs for transportation casks were prepared, one for the large canisters and the other
for the medium canisters.The approach was to design structurally strong and efficientlyshielded casks
with conservative design margins. The casks are designed to wifllstand the accidentconditions specified
in the regulations, including a 30-foo,)ide drop onto an unyielding surface and a drop onto a 40-inch
steel pin (the puncture test).

The outer and inner walls of the c,xskare made of stainless steel.They endose depleted uranium and a
layer of lead to provide shielding from gamma radiation. This shielding is very efficient,yielding
calculated dose rates wellbelow regulatory limits at all locations. Furthermore, the use of both materials
facilitates fabrication.

208.25" v

0.50" Stainlesssteel _ 0.25" Stainlesssteel 15.50"

1 (End plates, top and bottom) _--- 6" Neutron shield _9 =

l ¢
tq-2" t "

_-- 193.25 v 68.50"I Z
-- 2" Neutron shield _ 71"

85.50" I Casklid __ lid
I SA-564 Type 630

L_ 166" _'

_,=,_ -- 1.50" Depleted uranium

6' '........ Stainles:
0.50" Lead steel

Neutron-shield cutout for lift trunion (typical) Lift trunion

Figure10. Dimensionsof the transportation caskfor a largemultipurposecanister.
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_1.50" Stainless steel

3.50"-I_ " Depleted uranium

0.50. i Lead
' Stainless steel
I Neutron shield
!

I Stainless steel!

i

I
' Stainless steel

I with 0.25" copper
|

I (typical 24 places)
i

Neutron-shield cutout

for lift trunion (typical)

i
Figure11.Crosssectionof thetransportationcaskfor a large multipurposecanister.

The transportation cask is designed for a maximum fuel-cladding temperature of less than 340° C. This
temperature is low enough to meet regulatory requirements for storage.Figures 10and 11show design
details for the transportation cask intended for large canisters.

LICENSING

No part of the multipurpose-canistersystem can be used without licensesfrom the Nuclear Regulatory
Commission. In order to obtain these licenses,or certificatesof compliance, it will be necessary to
demonstrate compliancewith four sets of regulations.The licensingeffort will involve the utilities, for
at-reactor storageand the cask-to-casktransfer of spent fuel;the vendors of transportation casks and
multipurpose canisters; and the Department of Energy for the MRSfacilityand the repository.

At-reactor storage

The use of multipurpose canisters at a reactor site is covered by two regulations: 10CFRPart 50, "The
Licensingof Production and Utilization Facilities,"and 10CFRPart 72,"LicensingRequirements for the
Independent Storage of Spent Nuclear Fuel and High-LevelRadioactive Waste."

Activities inside or at the spent-fuelpool, such as spent-fuel loading into multipurpose canisters,
transfer casks, or transportation casks, are regulated by 10CFRPart 50.The utility must perform a safety
evaluation as prescribedby the regulation. The issuesof concernare related to the handling of heavy
loads and the ability of cranes and structures to handle the heavy loads safely.

The storageof multipurpose canisters at the reactor site will require a licenseunder 10CFRPart 72.The
activitiesauthorized by 10CFRPart 72include not only possession and storage; they also include the
transfer of spent fuel from the storage pool. A Part 72license can be specificto the site, in which case the
utility submits an application to the Commissionand goes through a formal licensingprocess.
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A more likelyalternative,however, is the general license,which is obtained by a process similar to that
used for transportation casks:the vendor of the multipurpose-canister storage system submits a topical
safetyanalysis report to the Commissionand requests a certificateof compliance.If the Commission
approves and issues the certificate,the storage system is listed in 10CFR_.214, and any utility holding
a reactor operating license may use the storage system after an internal safety evaluation has been
completed and the staff of the Commissionhas verified that there are no unreviewed safetyquestions.

Cask-to-cask transfer

As already mentioned, 19facilitiesat which spent fuel is stored will not be able to use multipurpose
canisters because they do not have the facilitiesm_dequipment for loading multipurpose canisters
inside the spent-fuel pool. However, at these facil.:!tiesit may be possible to use a cask-to-casktransfer
system that would allow multipurpose canisters to be loaded outside the pool. The Department of
Energy and ElectricPower ResearchInstitute have entered into a cooperative agreement to develop a
detailed design of a cask-to-casktransfer system for spent-fuelassemblies. The licensabilityof the
system wil alsobe evaluated.

Transportation

The multipurpose-canister transportation system, including the canister and its overpack, must be
certifiedby the Nudear RegulatoryCommission under 10CFRPart 71,"Packaging and Transportation
of RadioactiveMaterials."The design requirements of these regulations are more demanding than the
regulatory requirements for storage. The most stringent requirement is the need to demonstrate that the
multipurpose-canister transportation system can withstand the hypothetical accident conditions
postulated in 10CFRPart 71without losingits integrity or releasing radioactivematerial.These require-
ments were the driving factorsin the design of the canisters and their fuel baskets.

The MRS facility

The MRSfacilitywill be licensed in accordance with 10CFRPart 72.Under current operating assump-
tions u that is,an MRSfacilitythat receivesboth multipurpose canisters and spent-fuelassemblies
the use of multipurpose canisters is not expected to affectlicensing.

Repository

The repository will be licensedin accordancewith 10CFRPart 60,"Disposal of High-LevelRadioactive
Wastes in GeologicRepositories."These regulations specifyrequirements for the surface facilitiesand
operations of the repository, underground facilitiesand operations, the "waste package,"and long-term
performance.The waste package is the engineered barrier to the release of radionuclides. It consistsof
the waste, the outer disposal container, and any internal container that might be used, such as the
multipurpose canister.

The licensing issues related to the use of multipurpose canisters for disposal include the heat loading of
the repository, the long-term control of nuclear criticality,and requirements for shielding.Regulatory
guidance for the resolution of these issues is expected during the licensingof the storage and transporta-
tion systems.
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Licensing strategy

Thelicensingof themultipurposecanistersand theiroverpacksunder 10CFRParts71,72,and 60will
bea complexprocessinvolvingtechnicalissuesthathavenot beenpreviouslyaddressedby theNuclear
RegulatoryCommissionforany singlesystem.Furthermore,differentbranchesoftheCommission's
staffare responsibleforthedifferentregulations.Toensurethat the licensingcanbe accomplishedon
time,theDepartmentofEnergyintendsto pursuetheresolutionoftechnicalissuesbeforetheformal
licensingprocessbegins.ThiswillinvolveinteractionswiththeCommission'sstaffto establisha
commonunderstandingof regulationsand to definethe technicalinformationthat isnecessaryto
demonstratecompliance.Sucha processhasbeensuccessfullyusedfor therepositoryproject.

COMPLIANCE WITH ENVIRONMENTAL REGULATIONS

TheDepartmentof Energywillpreparean environmentalassessmentforthe multipurposecanisters
beforesubmittingapplicationsforcertificatesofcompliancefor transportationand storageto the
NuclearRegulatoryCommission.If thisassessmentindicatesthatsignificantenvironmentaleffects
couldresult,thenthe Departmentwillhaveto analyzeand evaluatethemin accordancewiththe
requirementsoftheNationalEnvironmentalPolicyAct.

Fordisposal,theuse ofmultipurposecanistersas partof thewastepackagewillbe addressedin the
environmentalimpactstatementthatwillbe preparedfortherepository.

SCHEDULE

IftheDepartmentdecidesto use multipurposecanistersand therequestfor proposalsis issuedin
March1994,thefirstcanistershouldbe availableforuseata reactorsitein January1998.Thefirst
transportationcaskfortransportingmultipurposecanistersto theMRSfacilityshouldbe readyin
January2000.Thecontemplatedmajormilestonesin thescheduleforcanisterand transportation-cask
developmentareshownin Figure12.

t ,,,5 ,9,. ,99, L ,9,, 1 ,9,,
Issue RFP fo} detailed ', ',
design: transportation cask ',
and multipurpose canister Award fabrication contract

Award Select contractors to (or exercise option)

multiple ' e ....._^.;__ proce d to certification I :
_1¢_1 _::JI I l I I

contracts I', Issue fabricationl ,,First MPCs
I', . , ]_ RFPs (optional) / _available First transportation
I, _ulomit /_ t , /a_ ]/_I, c^o. _ t , . . . . cask deployed

lil i I iFirst transpOrtatiOn ;
skava lab ei , ... , 'ca " '...... Start reclulatorv, I ,

: Pr°l:0tYpe I NRC issues certificates
,,fabncatJon ,, of compliance
! ! I
i i , !

Abbreviations: RFP, request for proposal; SAR, safety analysis report; NRC, Nuclear Regulatory Commission;
MPC, multipurpose canister; EA, environmental assessment

Figure 12. Schedule for the multipurpose canisters and their transportation casks.
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January 2000is also the date at which the MRS facility is expected to start operations. The contem-
plated schedule for this facility, shown in Figure 13,depends on recommending an MRS site to the
Congress in September

i_ ! I ! Inact agreementl Start'final procurement NRC isues limited work '
{Congress) ,' and construction design authorization |

St ! Submit license I_ Start MRS constructi_)n
application , ,, I A ....... Start spent-fuel

Submit SAR to NRC I_ NRL issues .cense _ receipt at MRS; , ..
: to NRC _ , /VN , _fac,l,ty

' _ ......... = = _ " ;

I /_, ....:' ! I I , ,Site Final EA i | Final EISA Complete final
recommendation ', , "'* procurement design !

Abbreviations: SAR, safety analysis report; EA, environmental assessment; EIS, environmental impact statement;
NRC, Nuclear R_.,gulatory Commission; MRS, monitored retrievable storage.

Figure13.Scheduleforthe MRSfacility.

COSTS

A multipurpose canister willcost more than a canister designed for storage only. Itscost depends
largely on two factors.One is the high structural strength needed to meet the transportation-acddent
conditions postulated in 10CFRPart 71.Another factor is the use -- in canisters intended for fuelfrom
pressurized-water reactors -- of borated aluminum to enhance heat conduction and prevent nudear
mticality.

The cost of the multipurpose canister is offsetby savings in other parts of the waste-management
system. At the MRSfacility,for example, only one transfer cell (the costliestcomponent of the facility)is
needed instead of three, and personnel reqtfirementsare significantlyreduced: instead of the 540to 740
workers estimated in previous cost analyses for an MRSfacilitywithout multipurpose canisters,the
MRSfacilityin the multipurpose<anister system would need only 430 to 450 workers. Similarly,the use
of multip_ canisters at the repository would facilitateand expedite waste-handling operations,
with savings in design and construction costs as well as operating costs.

PI__ estimates of the costs for the four types of canistersdiscussed here are as follows:

Type of multipurpose canister Cost per multipurpose canister

Large (125-ton)

21 PWRassemblies $354,000

40 BWRassemblies $432,000

Medium (75-ton)

12PWRassemblies $287,000

24 BWRassemblies $276,000

The abbreviations "PWR"and "BWR" stand for pressurized-water reactor and boiling-water reactor,
respectively.

13



INVOLVEMENT OF STAKEHOLDERS

The Department of Energy is firmly committed to involving stakeholders -- that is, potentially affected
and interested parties -- in majordecisions. In the case of the multipurpo_ canister, the primary
stakeholders are the utilities since they would be directly involved in implementing the multipurpose-
canister system. Other stakeholders are potential volunteer hosts for the MRSfacility,potentially
affectedState and local governments, State legislators,public interest groups, manufacturers of
equipment (multipm'pose canisters,transportation casks), industry and utility organizations, regulators,
and public utility commissioners.

To provide a mechanism for effectivetwo-way communication with stakeholdersduring the conceptual
design phase, the Department has held two workshops. The first, held on July 1-2,1993,focused on
identifying multipurposecanister-related issuesof concern to the stakeholders.Three recommendations
emerged from the workshop discussions:

1. The design of the mult/purpose canister should be driven by storage and transportation
requirements, not by the repository, and the Department should focuson near-term utility
and transportation requirements.

2. Cost should be a majorconsideration in multipurpose-canisterdesign, manufacturing, and
material selection.

3. Stakeholder involvement should be continued to enhance public acceptance of the waste-
management program.

At the second workshop, held on November 17-18,1993,the Department discussed the conceptual
design report and heard opinions about implementing the multipurpose-canister system. The Depart-
ment intends to seek adviceon how best to continue, and broaden, the involvement of stakeholders.
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