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! For: The Coc:nissioners WN
! ?

- 19g
From: William J. Dircks,' Director -

Office of Nuclear. Material Safety and Safeguards D q
*

.Thru: Executive-Director for Operations M p 4 A Lg

| Subject: IMPACT OF. THE SAFEGUARDS UPGRADE RULE ON NCNPOWER h2 ACTOR
LICENSEES .

P_u.rf os e: To provide th'e Commissioners'with the folicwing information: a
status report on the impact of the Safeguards Upgrade Rule on
the 22 nonpower reactor (NPR) licensees listed in SECY 79-187B;
review of safeguards measures in force at NPRs; the status of

. the reevaluation of the 100 rem /hr at 3 feet self protection
[ exemption criterion; and the status of NRC staff reviews and *

studies.which might lead to giving safeguards credit for enrich-
ment, type and form of the SSNM located at NPRs.

Discussion: Backaround

On July 24, 1979, the Commission hele an open meeting on the
impact of the Safeguards Upgrade Rule on nonpower reactor.

licensees (SECY 79-1878). The discussion concerned the staff
recommendation that nonpcwer reactor licensees be deferred from
implementing the reouirements of the Safeguards Upgrade Rule
and that in the interim the new Category II (573.67) physical
protection requirements as well as the current (S73.60) require-
ments be applied to nonpower reactor licensees with greater than
fornula quantities of SSNM. During the meeting the Commissioners
asked questions concerning the numoer of Category I nonpower
reactors that would be subject to the physical protection
requircaents of the Safeguards Upgrade Rule as well as what

! physicai 7rotection is presently in place at those nonpower
'

rear. torr The Commissioners were also concerned with what
physical pritection requirements were actually needed at
Category I nonpower reactor facilities given the unique type .
form and enrichment level of the reactor fuel. This concerr,

j- was expressed in relation to the ar.nount of time nonpower reactors
L should be deferred from implementing the requirements of the
| Safeguards Upgrade Rule. The Ccaission asked the staff for an
I interim status report in 120 days which would give a more
'

definitive explanation of the Category I nonpower reactor
prcblem and actions being taken to determine the appropriate

,
pnysical protection requirements for these facilities. This

' Cc. mission paper is the interim status report.

Centact:
C. K. Nulsen.
42-74181

8302220054 821230
PDR FOIA

j HIRSCH82-381 PDR
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I!;on:cwer' Reactor Status.,

-
-

..In responseito an tiRC| inquiry, acrpc er. reactor licensees indi-
:cated by return letter the total mountiof 55|i'4 that)uill be

'

irequired to operate each of their reactors. These responses
will be the basis for new licensing actions setting new posses-

-

'

sion. limits. . The required amount of 55fiM also provides_a basis
~

-

to reevaluate how many of the 22 nonpeser reactor -licensees,-
;which are presently authorized to possess more(than a. formula
/ quantity of 55 tim, wil_l no longer be in Category I. Four of the'

'22 fiPR licensees indicated in._their responses ~that they intend'
to operate with -less than SKGs of HEU. . This would- take- them

- out of Category I. The remaining 18 may be able to go .to.

* Cat ~egory II or III dependingLon safeguards policy decisions.-

The four. licensees that will operate with less than 5. KGs are:
,,

o Babcock and Wilcox,:Lynchburg, Virginia
,o Pennsylvania State University
o'- University of Missouri-(Rolla)
o University of Washington '-

The _ (Raih'ing7 nonpewer. reactor; 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
icvels of radiation (500 to 1,000 rem /hr). However, during
temporary' shutdowns.for maintenance, core reloading operations-
&nd 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 requirements for,

short periods of time.

,These seven are:-

o Georgia _ Tech
o Massachusetts Institute of Technology
o fiational Bureau of Standards
o Rhode Island AEC
o -Union Carbide, Tuxedo, flew York<

o University of Michigan
o- University of Missouri (Columbia) '

Four other licensed facilities are TRIGA reactors which 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 radiation levels of each
individual fuel rod above 100 rem /hr at 3 feet. Mcwever, if a
cluster of four rods is treated as one unit, the four licensees

-

have indicated that they would be in Category II by virtue of
the 100 rem /hr exemotion. The staff has this desian considera-
tion under study. (I m e detsiled discussion cf this issue is
presented.later in this paper.) These four licensees are: '

.

.
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There are.s'ven remaining licensees of-the;18.w'o1have. requesteda h
'

an, authorized possession limit that would pututhem in. Category I.
.

These.seven!cannot maintain fuel ~at|above 100 rem /hr exemption
" 'but have ce'rtain reactor design features a'nd programs. underway'

for which the licensee hopes.to ? receive ; safeguards. credit or which
~

'

.will drop':their facility ~to Category II. These are: ,

- a

Sneral Electric, Vallec.itos CaRornia
~

<o'
0 - ttTnj?e3ity~of'Cali fornia . at. Los AncyT 3 (UCLA) .

. General Atom 1E,7a Jolla CiaTTiarnia2. 'o
<0: .. ; U5Warsity of-Virginia -

_

.o: Vestinghouse, Zion', Illinois
T o' Rensselaer Polytechnic _ Institute (RPI):>

Virginia Polytechnic' Institute (VPI)- o-
'

=RPI and VPI have indicated that they -plan to reduce their total-
HEU possession ~be'ow'a'; formula quantity in ic80 by shipping-

some-fuel offsite. The University of Virginia is looking into
the possibility of maintaining a sus ficiet amount of fuel
above 100 rem /hr in order to stay ir+ Cttegory II. Westinghouse ,.

is investigating the feasibility of inst.nling a reflector-and -
reducing =the core. loading below a formula quantity. Three of
the seven licensees have contiguous- site considerations. .That
is they..would like to be considered as two Category II: sites
rather than o'ne Category I site based on the distance between
facilities and other unique design _ features. Distances involved
at these three licensees are all less than one mile. The
decisions on this matter have not been made. The three licensees
involved are:

..._:-m.- .

o aeneral Electric, Vallecitos, California
.o ' iversity of California at Los Angeles (UCLA ,

Genero 4toQJolla, Californiao

Uoorade Rule Imcacts on NPRs

NRR sent letters to 22 potential Category I tiPR licensees
asking each licensee to respond to 16 cuestions concerning the
Upgrade Rule impacts on their facilities and to provide any
additional information that they thought relevent which was not

,

covered by the questions. All licer. sees stated they would take
ac. ions to go to Category II since the impact of fulfilling the
physical security requirenents of the Upgrade Rule would be
extensive. A summary of the responses to the NRR letter regard-
ing tne. potential upgrace rule impacts is in Enclosure 1.

.
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Additionally eleven NPR licensees indicated that they could be
exempted from the Upgrade Rule recuirements based solely on the
100 rem /hr at 3. feet exemption as discussed earlier. Hewever
the licensees cited a variety of problems that they may encoun,ter.
Enclosure 2 enumerates these problems and includes a. table that
has been developed to give a quick breakdcwn by licensee on the
ease with which each one can maintain its fuel at the 100 rem /hrradiation level. Again it should be noted that scme 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 increased physical protection, on an interim
" asis, for the NPR SNM during the periods it is not _self-protecting.

Current NPR Safecuards Measures in Force

Since late 1973 NPR licensees have been required to submit a
physical security plan as part of their application for alicense to' operate. NPR licensees who possessed less than a
formula quantity of SSNM were subject to the provisions of
?50.34(c) and 973.40 and those who pcasessed more than a formula
quantity of SSNM were subject to the provisions of 973.50 and
973.60, as applicable, in addition to $50.34(c) and S73.40. In
1974, the staff developed guidance in support of the foregoing
requirements to aid applicants and licensees in the development

-

of security plans to protect reactors against acts of sabetage.
The guidance was contained in 3 documents and was sent to
aporopriate license.es. The guidance documents addressed'sec-
urity systems that were applicable to NPRs of three different
pcwer levels: (1) <250* kw,
_5000 kw. (2) >250 kw, but <5000 kw and (3)> -

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 by NRR to determine the
adequacy of their physical protection s; stem to protect against
the theft or diversion of SNM. All NPRs have been inspected
against their security plans for comoliance during the period1975-1979. While some items of nonccroliance have been noted,
there was ne accerse effect on public nealth and safety. In
acdition, staff members of NRR have visited anc assessed 50 NPRsin the past two years.

Ali 22 NPRs wnich SECY 79-iS7B listed as
Category I facilities. based on authcrizec possession limits, have
security systems in place and have beer inspected and found in t,

compliance with their security plans -hich are based on present
recuirements under !50.34(c), E73.40, s73.50 and 973.60, as applicable.
The security systems at all 22 NPRs have been examined during visitsby staff memoers of NRR.

STnis is the Category limit for TRIGA reactors
reactor limit was > or (100 kw. , the trsining

I
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Scamaries of physical protection.mearures ir. place at the seven
NTRs potentially in Category I are outlined in Enclosure 3.

Oncoino Studies and Reviews

The following studies and activities in support of the program-
to develop safeguards requirements for Category I NPRs are
ongoing.

.

o Intermediate Enrichments (SECY 79-213)

The Ccamission has directed the staff to request comments
from the Departments of State and Energy on a technical
study which ex3 mines, among other things, giving safeguards
credit for SSNM of intermediate enrichments. If recommen-
dations of this paper were cdopted two NPRs would be
affected immediately which could result in less stringent
safeguards.

o Credit for Type of Fuel

As a result of the Commission's decision to delay implemen-
tation of the Safeguards Upgrade Rule for the NPRs a3d
because of uncertainties associated with safeguards require-
ments to protect SNM at NPRs, the staif initiated a technical
study at Oak Ridge National Laboratory. Its purpose is to
obtain technical information on the degree of difficulty,
time required and' efficiency of the processes which minht
be employed by a subnational group to reprocess irrhdiated
and unirradiated nonpower reactor fuel into a chemical and
physical form which is directly useable in a clandestine
fission explosive. A preliminary report is due in early
1980,

o Credit for~ Fuel and Reactor Design

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

Five reactors have heavy plugs which prevent direct access
to the fuel elements. Either these plugs have to be
renoved by a heavy crane or a series of unique maneuvers
ai e necessary before fuel elements can be removed from the
core. Either circumstance increases the likelihood of the
theft act being detected and increases the technical know-how

4a thief nust possess. i

|

i
I

|

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ __ ___________-_a
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Tour reactors are of the TRIGA design. The 70% enriched
FLIP fuel used in these reactors is constructed with four
fuel rods held together by a base plate and a locking
mechanism. It is much easier for a licensee to maintain
a whole cluster above the 'self protecting level .instead of
each individual fuel rod. Separating the fuel elements of
a cluster requires either complicated manipulations or use
of force with tools such as a hacksaw. This fuel design
has caused the. licensees to ask~ that a cluster be consi-
dered one unit and not as four separate rods for assessing
dose rate. In addition, one of the TRIGA reactors has a
state required netal 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 reactors. 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-235 an
adversary must take more than 25 elements or rods. Tyr. i-
cally, most of the fuel elements or rocs onsite are in the
reactor core under 15 to 20 feet of water. There is
considerable aifficulty involved in honking onto an indivi-
dual fuel element at a depth of 15 to 20 feet even if one

uses the facility's handling tool whicn is normally kept -

locked up with access to the key restricted. Thus, the
number of elements involved and the oifficulty of removal
enhances the chance of discovery of u theft attempt.

o 100 rem /hr Cr.iterion

Enclosure 3 of SECY 79-187B was a report on the ongoing
program concerning the technical basis for the use of
100 rem /hr at 3 feet as a self p 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 irradiated 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
investicate the tecnnical casis for this exemption criterion.
As a result of this follcw-on stuay the radiation levels.
needed for exemption from pnysitti protection recuiremerts
could be changed. Study results are not expected until

. mid-1980.

o DOE Reduced Fuel Enrichment Program

Due to the concern over the croiiferation of weacons-
useable nuclear materiai, DOE has begun tr.e U.S. Reda cd-
Enrichment Research and Test Reactor (RERTR) Procram.
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This: program is' investigating techniques of fuel' design-
'

'

, + hich will enable'research,and test reactors to operatee

Lwith low enrichment fuel without substantial 1oss of--

capability.- ' See, Enclosure 4 for a more detailed explana-
-tion.

,

.Summarv: Eased.on responses.to'NRC_ staff'. letters and personal contact,.

_ .the 22 NPR licensees ~ listed .in SECY:19-187B as potential Category I-
facilities all- are taking actions to be a Category II. or III

~ facility. . They Juill achieve this by either reducing the amount
, of SSNM in their possession, maintaining radiation. levels of
.100 rem /hrf at 3 feet-(except for short periods of time) or .-

. requesting NRC approval _of; security- plans based on site-specific-
reactor ~and fuel cesign features. A chart summarizing how the

' '

18 NPRs : licensees,iho willL be authorized to possess ; greater
_ than formula ~ quantity of- SSNM, propose to -go to' Category II or ,

III by any of the foregoing' actions is at Enclosure 5. 8efore
definite NRC decisions- can be made regarding the _ final categori-
zation of NPRs the following' issues'should be resolved.-

'

o Safeouards-credit forTintermediate enrichments-of
fuel

[ o' Safeguards credit for fuel type
Safeguards credit for_ fuel and reactor design-o

Determination of contiguous site based on-reasonable-4 o
application of 10 CFR 73.60.
New radiation le mis needed for exemption purposeso

and a decision to cantinue with-100 rem /hr exenption
-on an interim: basis.

Presently all _NPR$ have physical security systems in: place
based on previous guidance promulgated by NRC. These facilities
have all been inspected for compliance with their approved
physical security plans and while some items of noncomoliance-

were noted, none had adverse effects on the public health and
safety.

All Category II/III NPRs are p esently subject to the physical
security reouirements of 673.67 (Category II/III Rule) .and on
March 28, 1980 Category I NPRs will be, on an interim basis,
subject to the physical security reovirements of both- $73.60
and 573.67.

The sta f plans on continuing these physical security require-
" ments 'for NPRs until such time as the five issues enumerated

above. are resolved anc a recommendation is forwarced to the
Cccaission for final physical security requirements at
Category I NPRs.

..



k. (-.

. .
-

3 .

. -. .

C::*d' ration: The Offices'of Standares Cnel:; rent, *aclear Reactor Esculaticns
and Inspecticr. and Enforce e'it have ccarcirated in the d,5velcpment

L of information preser ~.'.d' in this paper. The Executive legal
Director has no legal objectica to ti.e inforcation presented in
this paper.

/

/
/ 2- #N DEC 1' Gi9-

Willia,rJ. Dircks, Director
Of fice of ?Juclear Material Safety

and Safecuards

Enclosures:
1. Upgrade Rule I,mpacts 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 I Non-Pcwer Reactors

- 4. Reduced Fuel Enrichment Program
5. Category Status of NPRs
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'JPGUDE RCEEMF4 CTS ON NPQ

NRR sent letters to 22 potential Category I NPR licensees asking each licensee
to respond to 16 questions concerning the Upgrade Rule impacts cn their facilities
and to provide any additional information not ccvered by the questions.
Licensees responded noting what they perceived as impacts that the Upgrade
Rule would have at their facility. Scme general ccmp'.aints are voiced by
cany of the respondents. They are as folicws: Universities should not and
cannot be subjected to a restrictive security oriented ataosphere which is
neither necessary nor conducive to learning.

Almost all cited examples of the harm that shutdcwns of their ressarch reactors
would have on medicine, the nuclear industry and American leadership in research
and specialized learning.

In responding to the question of costs associated with meeting the Safeguarcs
Upgrade Rule requirements three cost categories were examined - one time,
annual and shutdown. The table below represents the cost spreads of the
majority of nonpower reactors at both universities and in private industry.

One Time 5 250,000 to 51,000,000
Annual 5 100,000 to S 500,000
Shutdown 51,000,000 to 52,000,000

In examining the impacts to university teaching programs if NPRs were to be
shut down, each university indicated that from S to 10 classes would be elimi-
r.ated, 3 to 20 faculty members coul.d be cut and some students would have to
change majors in order to graduate.

Some nonpower reactor licensees indicated the following impacts on U.S. nuclear
industry if their reactors had to shut down. Examples are:

No research reactor training program for Washington Public Power Supplyo

System reactor operators (required for Reactor C'perators and Senior
Reactor Operators).

O loss of:
- Very short-lived racioisotope generator,

Cancer therapy by boron neutron capture,-

Radiation synovectomy with cysprosium,-

- The availability of radioisotopes for use in cancer treatment at
six area hospitals,
.Only dcmestic production of yttrium-90 tagged microspheres for-

tret,tment of liver and cancers.

Enclosure 1
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7: Damaged fuel _ elements cannot be: used andlay h6e' to be ipecially shipped
,

>

before theyjdecayLbelow: 100 rem /hr. -

i8.- Lightly loadedEfuel; elements -cannot be kept= aboveEthe 100 -rem /hr-level.x ;

9. : The exemption criterion encourages the . shipment of _ fuel while -it is above-
- 100 rem /hr but these shipments now have' to have. added ' physical protection-

~

,
.

and this increases costsi
.

;As? ndicated'in SECY.79-1878 Enclosure .C the current validity of.the 100 rem /hri
,

atr3 feet self> protection' exemption criterion'has been questioned. A1.though
-

;

an originalspetition for;rulemaking to? lower this value has been-withdrawn,
-the staff is: continuing with a study effort to reevaluate _ the' technic'al-bas s

'

(for the exemption criterion.--Because-of_the change in the perceived threat,
'the manner in which the original valueLwas' determined (see SECY 79-1873),
recent_ questioning of.this value,-and the'importance of the exact dose rate-

- value~ infdetermining: how many nonpower .' reactors can maintain an exemption from
the Safeguards Upgrade -requirements, the staff feels that 'this- criterion
should.be reviewed.

.

A h ntractual| effort'is being initiated by.the staff'for a technical 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 dose rate per gram of. material
er a miniam integrated dose value for all removal ' sequences), or 4) dropping
the exemption all together.-

The staff b'as received the final report on a' study which describes a methoc
for measuring the 100 rem /hr value.unce water. _This' study also provides

' curves for converting the measured dcse rate' underwater to comparable value
for a distance of 3 feet in air. Since the conversion' data are presented as a '

ratio of the in air dose to thein 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
results. are analyzed, and a staff position ic formulated. In the interim, the

'present exemption will~ remain' effective. Thus, in this paper licensee operations
have been evaluated against the 100 rem value.

'
;

t.

'
.

I'

l
-

.l

Enclosure 2
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SECL'RITY DESIGN FEATURES IN PLACE
,_

Desicnated Security Areas |X |X |X |X |X |X fx
.Fe__nc e Al a rm S vs tem I' X | | | | |' | v. |

^

._ _

For:al Alarm System | | |X | |; X1| x
'

Vaui:Mault-Ty;e-Room Alarm System | |X |X |X |X | |
Other Ty:e Alarm Svstem | | | | |X | |X
local lla m Sta:icn |X |X | |X |X | |x

-

r e 70: e Al a r' ^ta: ion |X |X |X |X |X |X1| x |
Lock and Key System |X |X |X |X |X |X |X
On Site Comunications System |X |X | |X |X |X |X
_Of f ST:e C =unicatiens Sys:em |X |X | |X |X |X |X -

Isolati:n hnes |X | | | | | |x
chvs'i cal Earriers |X |X |X |X |X |x|X
ADMINISTRATION CONTROLS IN EFFECT -

.

Traininc |X |X | |X |X | |
R EA Liaison |X |X | |X |X |X |X
?erscnnel Er. rance Seartnes |X |X | | | | |[_

Fericnnel Exit Searches | | |X | |X | |X2
Fersonr.el Badcine Svstem |X |X | | | | |
Ferscrnei Recistration System |X |X | | |X |X1| X
7erscnrei Escor: Svstem |X |X | |X |X |X |X

i Pacia ce En:rante Searches |X |X | | |X | |X2
F2cka ce Exi: Eeirches | |X |X | |X | |X2}

:s-s:- si Sur.eiiiance f 5::'' | | |X | |X |X |X 3

Securt y C_t..:incencv F recedures |X |X |X | |X |X |X
5ecurity Prqcram Review Frctedures |X |X |X | |X |X |X
Ta s t/?'.iintenance Procedures |X |X |X |X |X | |X]_

_ ri l i. c |X | | | | |' |' v
'

.

:ect-ds Syste-. |X |X |X | |X | |X.

?;cte :: Systems are in place but act c;ar,i:ted :D in Security Fian.
~

'' :e 2: Sear:r.es are EU:hcr':e: but r.c: recuired.,

Note 3: Le;;ers re: resent :r.e seven ,cotential Cate;0ry I N?R:.

Enclosure 3
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Reduced Fuel Enrichment Fregram

Dce to concern over the proliferation of weapons useable nuclear material, DOE
has begun the U.S. Reduced-Enrichment Research and Test Reactor (RERTR) Program. j
This program is investigating techniques of fuel design which will enable '

research and test' reactors to operate with low enrichment fuel without substan-
tial loss ~of capability or flux levels.

This study-is considering two ways of increasing the quantity of U-235 in the
core waen 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 and most
promising technique is to increase the fraction of the fuel meat that is
actual uranium.

The program has been split into near-term and long-term goals. The near-term
goal is to demonstrate and implement enrichment reductions based on currently
qualified fuel fabrication technology within the next two years. For many
reectors with 90-93% enrichments, raductions to 45% will be made.and for lower
power reactors with large design margins, reductions to less than 20% enrich-
ment will be made. Only a few high performance MTR-type reactors, with high-
density fuel and small design margins will.not be affected by this phase.

The long-term goal is to show that essentially, all research and test reactors,
with a few possible exceptions, can operate with less than 2C% enrir.hed fuel.
This phase will develop aovanced technology for handling current fuel ccaposi- .

tions. The long-term project will take about three years of fuel development
followed by two to three years of evaluation, demonstration, and commercial
application.

The program will include a development of needed technology, fabrication of
prototype fuel elements, 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.

.

Enc 1csure 4
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