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The Commissicners

William J. Dircks, Director
Office of Nuclear Material Safety and Safeguards

Executive Director for Operations @ "‘& L

IMPACT OF THE SAFFGUARDS UPCRADE RULE ON NONPCWER AZACTOR
LICENSEES .

To provide the Commissioners with the follewing information: a
status report on the impact of the Safeqguards Upgracde Rule on
the 22 nonpower reactor (NPR) licensees listed in StCY 75-187B;
review of safeguards measures in force at NPRs; the status of
the reevaluation of the 100 rem/hr at 3 feet self-pretection
exemption criterion; and the status of NRC staff reviews and
studies which might lead to giving safecuards credit for earich-
nent, type s.d form of the SSNM located at NPRs.

Background

On July 24, 1979, the Ccmmission helc an open meeting on the
impact of the Safeguards Upgrade Rule on nonpower reactor
licensees (SECY 79-187B). The discussion concerned the staff
recommendation that nonpewer reactor licensees be deferred from
implementing the requirements of the Safeguards Upgrade Rule

and that in the interim the new Category II (§73.67) physical
protection requirepents as well as the current (§73.60) require-
ments be applied to nonpower reactor licensees with greater than
formula quantities of SSNM. During the meeting the Commissioners
asked questions concerning the number of Category 1 nonpower
reactors that would be subject to the physical protection
requircoents of the Safeguards Upgrade Rule as well as what
physica, Jrotection is presently in place at those nonpower
reactors The Commissicners were also concerned with what
physical protection requirzments w~ere actually needed at
Category 1 nonpower reactor facilities given the unigue type

form and enrichment level of the reactor fuel, This concern

was expressed in relation to the zmount of Lime nonpuwer reactors
should be deferred from implementing the requirements of the
Safeguards Upgrade Rule. The Commission asked the staff for an
interim status report in 120 days which would give & more
deTinitive explanation of the Category ! nonpower reactor
prebiem and actions being t3ken to determine the appropriate
phvsical protection reguirenents for these facilities. This
Commission paper is the interim status report.



harpower Reactor Status

In rec¢ponse to an NRC fnquiry, ncrniower r2actor licensees indi-
cated by return letter the total :zmount of S5 that will be
required to operate each of their rractors. These recponses
will be the basis for new licensing actions setting new posses-
sion limits. The required amount of SENM also provides a basis
to reevaivate how many of the 22 ncnpower reactor licensees,
which are presently authorized to peoesess more than a. formula
quantity of SSNM, will no longer be in Category I. Four of the
22 NPR licensees indicated in their responses L‘hat they intend
to operate with lecs than SKGs of HEU. This ~ould take them
out of Category 1. The remaining 18 may be sble to go to
Category Il or 11! depending on safeguards policy decisions.
The four licensees that will operate with less than 5 KGs are:

Babcock and Wilcox, Lynchhurg, Virginia
Pennsylvania State University
University of Missouri (Ralla)

0, University of Washington >
The z2maini69“78”36552:;:’:;;:::; licensees have indicated that

they would possess 5 KGs or more of HEU. Seven of these licen-
sees are rated at 2 megawatt (MW) or higher and plan to take
advantage of 100 rem/hr at 3 feet exemption by operating with
sufficient frequency to be in Category II by virtue of their high
levels of radiation (500 to 1,000 rem/hr). However, during
temporary shutdowns for maintenance, ccre relcading operations

and times when stored spent fuel might cool down; fuel elements
could go under 100 rem/hr at 3 feet radiation levels and therefore
these licensees could be subject to Category I reguirements for
short periods of time.

These seven are:

Georgia Tech

Massachusetts Institute of Technology
National Bureau of Standards

Rhiode Tsland AEC

Union Carbide, Tuxede, New York
University of Michican

University of Miccouri (Columbia)

four other licensed facilities are TRIGA reactors wnich have
FLIP fuel that is arranged in clusters of four rods each.

These reactors have a rated power of 1 MW and it would be
extremely difficult to maintain the radiati levels of each
individual fuel rod sbove 100 ream/hr fest., However, 17 a
clusier of four rods is treated as on ! four licensees
have indicated that thev would be i
the 100 rem/hr exemp?ion. :
tion uncer studv. (¢ =

presented later in thic
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gon State Un,;iggl.yf

sexas AL University

University of Wisconsin__ __
<:iszfﬁfin State qu!gggixy

There 2re saven remaxning licensees of the 18 who have requested
an authorized possession 1imit that would put them in Category I.
These seven cannot maintain fuel at zbove 100 rem/hr exemption
but have certain reactor design Traturaes and programs. underway

for which the licensee hopes to receive safeguards credit or which
will drop their facility to Category II. These are:
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eneral Electric, valiecitos,-California
n vers1ty’of California at Los Anap es (UCLA)
(jn_neral Atomic, L2 Jol%a, Caiifornia™.
Uaiversity of Virginia
Westinghouse, Zion, Iilinois
Rensselaer Polytechnic Institute (RPI)
3 Virginia Polytechnic Institute (VPI)

cooococCcoO

-

RPI znd VPI have indicated that they plan to reduce their total
HEU posse<sion beiow a formula quantl~y in 1980 by sn1pp1ng

some fuel offsite. The University of Virginia is 100k1ng into
the possibility of maintaining a su: ficient amount of fuel

sbove 100 rem/hr in order to stay iv C:i-gory 1I. Westinghouse
is investigating the Teasibility of instc.ling a reflector and
reducing the core lcading below a formula quantity. Three of
the seven licensees have contiguous site considerations. That
is they would like to be consicered as twa Category Il sites
rather than one Category I site basec on the distance between
Tacililies and other unigue design Teatures. Distances involved
at these three licensees are al) less than one mile. The
decisions on this matter huve not been made. The three licensees
involved are:

Sy s sew— e Ten

eneral Electric, Vallecitos, Calif;:;?;‘\\\ﬁr
iversity of California at Los Angeles (UCLAN

o General-Atomic, la Jolla, California

N vt

Uogrzde Rule Imcacts on NPRs

NRR cent Jetters to 22 potential Category ! NPR licensces

asking each licensee to respond to 18 cuestions concerning the
Upgrade Rule impacts on their facilities and to provide any
adgitional information that they thought relevent which was not
covered by the questions. AIll licencees stated they would tzke
acticns to go to Category Il since the impact of fulfilling the
physical security requirements of the Upgrade Rule would be
extensive. A summary of the respenses to the KRR Tetter regard-
ing the potential upgrace rule impacts is in Inclosure 1.
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Additionally eleven NPR licensses indicated that they could be
€xenpled from the Upgrade Rule reguirements based solely on the
100 rem/hr at 2 feet exemption as discussad carlier. However,
the licensees cited a variety of problems that they may encounter.
Enclosure 2 enumerates these problems and includes a tzble that
has been ceveloved to give a quick Breakdewn by licercee on the
fase with which cach cne can maintain jts fuel at the 100 rem/hr
radiation level. Aga’n it should Se noted that some may not

meet the radiation levels during short periods of time.

One course of action that the staff is investigating is the
idea of requiring increzsed physical protection, on an interim
basis, for the NPR SNM during the periods it is not self-
protecting.

Current NPR Safeguards Measures in Force

Since late 1973 NPR liceasees have been required to submit a
physical security plan as part of their application for a
‘icense to operate. KPR Ticensees wio possessed less than a
tormula quantity of SSNM wtre subject to the provisions of
§50.34(c) and §73.40 and those who pessessed more than a formula
quantity of SSNM were subjeci to the provisions of §73.50 and
§73.80, as applicable, in addition te §50.34(c) and §73.40. In
1874, the staff developed guidance in support of the foregoing
requirements to aid applicants and licensees in the develorment
of security plans to protect reactors acainst acts of sabrtage.
The guidance was contained in 3 documents and was sent to
apurcoriate licensees. The guicance documents addressed sec-
urity systems that were applicable to NPRs of three diff-rent
power levels: (1) <250* kw, (2) >250 kw, but <5000 kw and (2)
>5000 kw. '

All of the currently approved security plans for the reactors

in question were reviewed and analyzed with respect to prevent-
ing sabotage and a few were evaluated u. NRR to cdetermine the
acequacy of their physical protection s stem to protect against
Lhe theft or diversion of SNM. All NPRg have been inspected
againet their security plans for comaliance during the geriod
1975-1978. While some items of noncorpliance have been noted,
Lhere was nc acverse effect on public nealth and cafety. In
aodition, staff members of KRR heve visited and gssessed S50 NPRs
in the past two years. Al} 22 NPRs wnich SECY 79-187B listed as
Category I facilities, bzced on FULhErilec possession limits, have
security svstems in place znd nave been inspected and found in
compiiance with their security plans which are based on present
recuirements under §50.34(c), §73.30, €73.50 and §73.60, as appli
The security systems at ail 22 NPRs hive been exzmined curing vis

Sy st&f{ memcers of NRR.
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anaries of pry<ical oro

tection meacures in place at the seven
s poteniially in Categor o

y I are outlired in Cncloture 3.

Ongoing Studics and Reviews

The following studies and activities in support of the program
to develop safeguards requirements for Category 1 hPRs are
ongoing.

0 Intermeuiste Enrichments (SECY 75-213)

The Commission hzs directed the staif to reguest comments
from the Departments of State and Energy on a technical
study which ex:mines, among other things, giving safeguards
credit for SSNM of intermediate enrichments. If recommen-
dations of this paper were zcopted two hPRs would be
affected imnediately which could result in less stringent
safeguards

0 Credit for Type of Fuel

As a result of the Commission's cdecision to delay implemen-
tation of the Safeguards Upgrzde Rule for the NPRs s.d
because of uncertainties acsociated with safeguards require-
ments to protect SNM at NPRs, the staif initiated a technical
study at Cak Rigge National Laboratery. Its purpocse is to
obtain technical information on the degree of difficulty,
time reqguired and efficiency of the processes which minht
be employed by & subnational group to reprocess irradiated
and unirradiated nonpower reactor fuel inte a chemical and
physical form which is directly useable in a clandestine
fission explosive. A preliminary report is due in early
15880,

0 Credit for Fuel and Reactor Design

In addition to the physical security measures in place,
the nonpower reactors have a variety of other design
Teatures which would make the theft of fuel elements
difficult. The NRC staff has under consideration giving
safeguards credit for these design features.

Five reactors havz heavyv plugs which prevent direct access

to the fuel elements. Either these plugs have to be

removed Dy a heavy crane or a series of unicue maneuvers

aie necessary before fuel elements can Se removed from the
core. Either circumstance increzses the likelihood of the
theft act being detected and increzses the technical know-how
é thief nust possess.
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four reaciors are of the TRIGA design. The 70% enriched
FLIP fuel used in these rzactors is constructed with four
fuel rods heid Logether by @ base plate and a locking
mechanism, It is much easier for a licensee to maintain

a whole ciuster above the seif protecting level instead of
each individual fuel rod. Separating the fuel elezents of
a cluster requires either compiicated manipulations or use
of force with tools such as @ hacksaw. Tnis fuel design
has caused the li_ensees to ask that a cluster be consi-
dered one unit and not as Tour separate rods for assessing
dose rate. In addition, one of the TRIGA reactors has a
state required metal grate locked over the top of the
core.

Ten of the nonpower reactors which are expected to have a
total of more than 5 kgs of U-235 in either exempt or
nonexempt form have open rcactors. Seven of these have an
average of 200 gms or less of U-235 per element or rod.
This means that in order to obtain 5 kgs of U-23%5 an
adversary must take more than 25 elements or rods. TYyni-
cally, mest of the fuel elzments or rocs onsite are in the
reacior core under 15 1o 20 feet of water. There 1s
considerable aifficulty invelved in hooking onte an indivi-
dual fuel element at a cepth of 15 to <0 feet even if one
uses the Tacility's handling tool whicn is normally kept
Tocked up with access to the key restricted. Thus, the
number of elements involved and the oifficulty of removal
enhances the chance of discovery of . theft attempt.

100 rem/hr Criterion

Enclosure 3 of SECY 73-1878 was a report on the ongoing
program concerning the tecnnical basis for the use of

100 rem/hr at 3 feet as a s»2if-u otection radiation level
for SSNM. The report discussed a study done by Los Alamos
Scientific Laboratory (LASL) which addressed the means to
measure the radiation level near irradizted fuel, but did
not deal with the technical basis for retaining or changing
the 100 rem/hr criterion. The Safeguards staff is initiat-
ing a follow-on study tc be conducted by LASL which would

investigate the tecnnical pasis for Lhis exemption criterion.

As a result of this follow-on stuay the razdiation levels
needed for exemption from physics] protection requiremerts
could be changed. Study results are not expected until
mid- 1980,

DOt Reduced Fuel Enrichment Program

Oue to the concern over the croiiferation of weaoons-
usezble nuclear materiai, DOE has -egqun the U.S. Redu~cg-
tnrichment Research and Test Reactor (RERTR) Program.

Vi



This program s investigating technigues of fue) design
which will enzble research and test rozciors to cperate
with Jow enrichment fue) without subetzntial loss of
capability. See Enclosure 4 fur a more detailed explana=
tion.

§5§§§£x: Eased on responses to NRC staff letters and personal contact,
che 22 NPR licensees listed in SECY /9-187E as potential Category 1
facilities all are taking actions to be a Category 11 or III
fecility. They will achieve this by either raducing the amount
of SSNM in their possession, maintaining raciation levels of
100 rem/hr at 3 feel (except for short periocds of time) or
reguesting NRC zpproval of security plans bzsed on site-specific
rezctor and “uel cesign features. A chart summarizing how the
18 NPRs licensees, who will be autliorized 1o possess greater
than formula quantity of SSNM, propose to yo to Category I or
HI by any ot the foregoing actions is at fnclosure 5. SZefore
cefinite NRU cecisions can be made regarding the final categori-
zation of NPRs the following issues should be resclved.

0 Safeouards credit for intermediate enrichments of
fue!

0 Safeguarcs credit for fuel type
Safeguards credit for fuel and reactor design
Determination of contiguous site based on reasonable
application of 10 CFR 73.%0.
New radiation levals nceded for exemotion purpocses
and a decision to continue with 100 rem/hr exemption
on an interim basis.

Presently all NPRs have physica) security systems in place

based on previous guicance promulgated by NRC. These facilities
have all been inspected for cempliiance with their approved
physical security plans and while some items of noncompliance
were noted, none had adverse effacts on the public health and
safety.

egory 11/111 NPRs are p-esen’ly subject to the physical
requirenents of §73.67 (Category 11/1I11 Rule) and on
1980 Catecory 1 NPRs will be, on an interim basis,

Lo the physical security reguirements of both §73.60

. 67.

-f plans on continuing these chysical security require-
ments Tor NPRs until such time as the five i<sues enumerated
ebove are resolved anc a2 recommendation is forwarced to the
Coraission for final physical security recuirements at
Category I NPRs.




Coordiration: The Offices of Standarcs Dovelogmant, Wuclear Beactor regulatiens

G0 Ll ang Thspection and Enforcenent Mive. coordinzted in the Z=velcpment
of information preser--d in this paper. The Frecutive Legal
Uirector has no legal objectica to tue inforration presented in
this paper.

KML - DEC 1~ B8

WilliamJ. Dircks, Director
Oifice of Nuciear Materiai Safety
and Safaguards
genclosures:
1. Upgrade Rule lapacts on NPRs
2. The Self-Protection Criterion:
Implementation and Technical
Basis Review

3.  Present Security Measures Included in
the Physical Security Plans of
Potential Category 1 Non-Power Reactors
4.  Reduced Fuel Enrichment Program
S. Category Status of NPRs )
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7. Dasaged fue)l elements ciznnot be ucted ind may Fave 1o Yo <pecially shirpad
v&fore they decay below 100 rem/hr.

8. Lightly leaded fuel elements cannot be kept sbove the 100 rem/hr level.

9. The exemption criterion encourages the shipment of fuel while it is ahove
100 rem/hr but these shipments now have to have adced physical protection
and this increases costs.

Rs indicated in SECY 79-1878 “nclosure € the current validity of the 10J rem/hr
at 3 feet self-protection exemption criterion has been questioned. Although

an original petition for rulemaking to lower this value has Seen witYdrzwn,

the staff is continuing with a study effort to reevaluate the technical basis
for the exzmption criterion. Because of the change in the perceived threat,
the manner in ~hich the original value was determined (see StCY 78-1878),
recent questioning of this value, and the importance of the exact dose rate
value in determining how many nonpower reactors can maintain an exempiion Tiom
the Safeguarcs Upgrade requirements, the staff feels that this criterion

should be reviewed.

A rontractual effort is being initiated by the staff for a ‘echnical review of
the criterion. This study will explore the possible basis for 1) retaining
the 100 rem/hr value, 2) establishing scme new value (either higher or lower),
3) developing a new criterion (e.g., a specific occse rate per gram of material
or a minf-m integrated dose value for all removal sequences), or 4) dropping
the exemption all together.

The staff has received the final report on a study which describes a methos
for neasuring the 100 rem/hr value unde~ water. This study also provices
curves for converting the measured dose rate underwater to comparable value
for a distance of 3 feet in air. Since the conversion data ar> presented as a
ratio of the in-air dose to the in-water dose, this study will also be useful
if another dose rate value is chosen.

while the 100 rem/hr criterion is going to be reviewed by the staff, this

review may take a year before the technical study is completed, the study

resuits are analyzed, and a staff position ic formulated. Ip the interim, the
oresent exemption will remain effective. Thus, in this paper licensee operations
have been evaluated against the 100 rem value.

tnclosure 2
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feduced Fuel Enrichaent Progran

Due to concern over the proliferation of weapons-useable nuclear meterial, DOE

has begun the U.S. Reduced-Enrichment Research and Test Reactor (RIRTR) Program.

This program is investigating techniques of fuel design which will enable
resezarch and test reactors .o operate with Jow enrichment fuel without substan-
tizl loss of capability or flux levels.

This study is considering two ways of increasing the cuantity of U-235 in the
core wien low enriched uranium is used. One method will be to make the core
volume which is actual fuel meat as large as possible. The second znd most
promising Lechnique is to increase the Traction of the fuzl meat that is
actual uranium.

The program has been split into near-term and long-term geals. The near-term
goal is to cemonstrate and implement enrichment reductions bzced on currently
qualified fuel fabrication technology within the next two years. For many
reactors with 90-93% enrichments, r~ductions to 45% will be made and for Jower
power ieactors with large design margins, reductions to less than 20% enrich-
ment will be mace. Only a few high-performance MTR-type reactors, with high=
density fuel and smal) design margins will not be affected by this phazse.

The long-term goal is to show that essentially, all research and test reactors,
with a few possible exceptions, can coerate with less than 20% enriched fuel.
This phase will develop aovanced technology for hanaling current fuel composi-
tions. The long-term project will take about three vears of fuel development
followed by two to three years of evaluation, demonstration, and commercial
application.

The program will include a cevelopment of needed technology, fabrication of

prototype fuel ejements, demonstration of the fuel in actual operation, and

providing technical support to ensure that a commercial supplier of the fuel
is available. The present program is not intended to provide any financial

assistance to facilities that convert to the new fuels.

Enclesure 4§
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