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RESZARCH REQUIREMENT ON VULNERABILITY OF SPENT FUEL
SHIPMENTS TO MALEVOLENT EVENTS (NMSS 78-7)

The attached NMSS Research Requirement formally expresses the Division

of Safeguards needs for research support
vulnerability of spent fuel

in the evaluation of the
shipments to malevolent events.

In accordance with SECY-77-1308, Procedures for Processing User Office

Resear=h Rasquirements,

i+ is requested that a work scope, scheduie, and

Cost estimate for tne work needed to satisfy the requirement, as well
as an estimate of the value effectiveness of the proposed research, be

davaloped and submittad o my office for review.

A. C. Giarratana is

the NMSS point of contact for any clarification or amplification of
the stated recuirement.
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203 RESEARCH REQUIREMENT TO © /ALUATE VULNERABILITIES
OF SPENT S

UEL SHIPMENTS TO MALEVOLENT EVL.TS
BACKGROUND ANO STATUS OF PROBLEM

At presan%, thare are no specific physical protection requirements for
safeguarding shipments of spent nuclear fuel. Transport standards which
do exist are concerned primarily with safety, and are based on standards
developed by the Internatiocnal Atomic Energy Agency (IAZA). There are
four basic requirements for meeting these safety standards. These are:

- Adeguate containment of radicactive materfal;

-~ Adegquate csntrol of radicactive emissions; “I\l_
- Safe dissipation of decay heat; and, P““R uR\“\

- Prevention of criticality.

In meazing safety standards requirements, the safeguards posture of spent
LWR fu2l shipments is enhanced, although the degree of inherent safeguards
pretection affordad by thess rsquirements to some extent remains to b2
assessed. To complete such an assessment, NMSS needs informaticn on the
relsase source terms appropriate to a shioping cask exposed to an explgsive
attack in which the integrity of the cask is breached. Thera are, at
present, a number of approved and licensed spent fue! shipping containars
suizahle for either truck or rail transport. These include legal weight
truck packages with a czpacity of one PWR or two BWR fuel assemblies;
overwaight truck packages with a capacity for three PWR or seven BWR fusl
s~31ias: and rail packages of seven to tan PWR cr eighteen to twenty-four
assemtly capacities.
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iminary, classified investigations of the penetrability ¢f spent fuel
ing cask exemplars by varicus kinds of expissive atiack has revealed
nizsing cask walls can be breached by a broad spectirum of explosive
nfigurations. While at this time conservative bcunds can e
it i3 not possible to estimata precisely the radicactive
tigns that could result from an act of sabotage invelving an

k on a spent fuel shipping cask. Acserdingly, it is necessary
s-imated effects of a successful attack to cbtain a more
consegquences.
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What 2dversary resource requirements need be assembled to, with ‘If
a high dagree of assurance, explosively breach & lcaded spent
LhR fual shipping cask?

what quantities of spent LWR fuel could be discharged from spent
LWR fuel shipping casks subjected tc a variety of qgg]osﬁve
attacks? % w o e s

what portian of the radiation release fractions resulting from
explosive breachings of spent LWR fuel shipping casks would be
released in respiranie aeroso! forms?

re
What could the range of potential consequences of such events in
various envircnments?

What are the safeguards implications? 7 P““R “R\G\“A\‘

RESZARCH REQUIRSMENTS

A. Functisnal Need

A requirsment exists for invesiigating the yulnerabilities of spant LWR
fuel shipping centainers t2 -+s of sabotage invelving the emplovment of
explosives; for the iavaelooment ¢f potential source terms resulting frem
such acts; and for the devalopment of consequence estimates based on these
source terms.. Suppert is required for:

wm

2.

.
consaguance Assassment

This capability is required to assist in the ocormulation of
policy concerning safaguarding shipments of spent LWR fuei.

Reculatoryv Design

This capability is required to provice a basis for supporting
+na develogment of safeguards regulaticns which may be recuired
fap the shipment of sgent LWR fuel.

Proguct Characteristics

t

Maximum radicactive release fractions from axplasive ruplires cf

£:11y loadad spent LWR #,a] shinping casks sheuld D2 estimates. -

Sata should ba acguired from controlled lasoratary tests of expilsive

disinsagration of nhigh burnup LwR fual pellets and o7 exnigsiva

rusty - of scale model spant fuel shisoing casiks 1g2224 with o

surrcgate fuel. ' \o
o
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The data from the controlled laboratory tests should be employed
to exsrapclate effacts, including release fractions, of explosive
preactings of fully loaded, full-size spent LWR fuel shipping
cashks.

The research products should include the range of volatile

relzases from explosive disintegrations of high burnup (30,000
mwd/%) LWR spent fuel pin segments and pellets; the proportions

of particulates arising from such disintegrations which are in

+ha respirable siza rangse; +ne effects of spent LWR fuel shipping ™
cask structural elements on the dynamics of explasive events, .
and the resuliting inesractions with and hreakup of spent fuel
samples; the astimatad degree of plate out of volatile constit-
yenss on interior surfaces of spent LWR fuel shipping casks from
explosively disintegrated LWR fuel; and radiocactive release ’
fractions relative to types and quantities of explosives employed
in the spent LWR fuel explosive disintegration tasts.

This research requirement product should include a data base
describing the combinations of spent LWR fuel shipping containers -
and attack modes which would likely result in releases of radio-
activity. The cask structures and attack modes should be correlatad
with the nature of damage inflicted on a shipping container, as

well as with the iptarnal cask prassures and temperatures assad-
ciated with the attacks.

Employing radiological release sourca sarms developed in the
course of this research program or other NRC funded rasearch
sregrams, consaguanca estimates should b2 =ada for a varisty of
explosive attack mocal ang associated rel2ase scurc2 terms.
Consequenca evaluazions will be dsveloped for 120 cay, one,
five, and ten ysar-cld spent fuel.

Although those pertions of the data bas2 which provide datails
in safaguards vulnerabilities must De classified, the research
croduct shoulc, to +me extent passidble, provide an unclassified
avarview and appreciation of the rangs of potential risks and
consacuznces of radicacsive releas2 Zrac=icns in aerssol forms.
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A decision point should be schaduled for early FY80 for NRC staff to
evaluate program results and decide whether program results warrant further
research.

IMPLICATIONS FOR SAFEGUARDS PROGRAMS

This is a high priority requirement, signifiéant1y impacting NRC's policy
concerning the safeguarding of spent LWR fuel shipment and the develop-
ment of regulatary upgrades in this area.

RESZARGH RECUIREMENT

In accordance with §£CY-77-1308, Procedures for Processing Usar Office
Pasaarzh Recuirements, i+ {s reguested tnhat a work scope, schedule, and

Tost as.imate ror tne work needed to satisfy the requirement, as well as

an estimate of the value effactiveness of the proposed research, be deveiopad
by the Office of Ressarch and submitted to the 0¢fice of Nuclear Material
Safety and Safeguards for reviaw.

-~

REIATED ACTIVITIZS IN OTHE AGENCIES

This reszarch re:uiremen:_ccu!d by met by 2 joint program with the
Department ¢f Energy (00Z), whose cdbjectives in a currently Tunded program
of similar nature appear complamentary to those cf NRC.

The 00% program to date has invalved investigating the effecss of various
kinds of exslosive attack con emptly, obsolete, fuel casks dasigns, as wel™
as on mocdals of thess cas«s. Access to data bases being devaioped by D0E
and cosrdination with their continuing effort is essantial. Continuation
o< =his program ints studies of the effects of explosive attack on casks
and cask models of currint design containing high Burnup LwR fuel, is
esntemplated by OCE. The most recent Sandia Laboratories 18¢, which is
a==ached, contains estim s2d costs of the CCE ropesad program tesis and
validation studies.

Source terms developed £rom a joint undertaking could be usad in conse-
~quence estimaticn me=nocolcgiaes recantly develcged, or now being devalopacd
uncer

IR BN

an YRC funded research program.




