UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

June 15, 2000

Jears

The Honorable Edward J. Markey
United States House of Representatives
Washington, D.C. 20515

Dear Representative Markey:

In a March 24, 2000 letter to you from Chairman Richard Meserve, he informed you of a
revised application (XSNM2611) for the export of highly enriched uranium (HEU) fuel to the
High Flux Materials Testing Reactor at the European Commission’s Joint Research Centre in
Petten, The Netherlands. At that time, the NRC had requested the Department of State to
complete the Executive Branch review and make a recommendation to the Commission on this
application. A copy of their review and recommendation is enclosed for your information.

If I can be of further assistance, please contact me.
Sincerely,

Corri J( \%ﬁl/w

Dennis K. Rathbun, Director
Office of Congresssional Affairs

Enclosure:
As stated
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1 refer to the letter from your office dated March 1, 2000, requesting the views of the
Executive Branch as to whether issuance of an export license in accordance with the application
hereinafter described meets the applicable criteria of the Atomic Energy Act of 1954, as
araended. I also refer to the Petition of the Nuclear Control Institue ("Petitioner") for Leave to
Intervene and Request for Hearing regarding the application described below.

W= 1o, XS1IM02611 - Application by Transnuclear, Inc for 2uthorization to expoit to

he Netheriands 140.5 kilograms of U-235 contained in 150.348 kiiograms of uranium enriched

to a maxunum of 93.45 percent in four annual tranches of 37.587 kilograms of highly enriched

urazium (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in

France for the High Flux Reactor (HFR) in Petten, Netherlands operated by the European
Commission's Joint Research Center (JRC).

The proposed export to The Netherlands would take place pursuant to tie U.S.-
EURATOM Agreement for Nuclear Cooperation as confirmed in a letter dated March 31, 2000
from EURATOM. EURATOM has complied with the conditions of its Agreement for
Cooperation with the United States.

The Executive Branch has reviewed the application and concluded that the requirements
of the Atomic Energy Act, as amended, have been imet and that the proposed expor: would ot e
inimical to the common defense and security of the United States.

The Executive Branch has reviewed the physical security measures that are applicable to
the proposed export and concluded that physical security will be adequate. The consultations
required under Section 133 of the Atomic Energy Act, as amended, have been completed.

It is the view of the Executive Branch that the requirements of Section 134 of the Atomic
Energy Act, as amended, (also referred to as the Schumer amendment to the Energy Policy Act
of 1992) for approval of HEU exports have been met for the proposed export. Section 134 adds
the following conditions to approval of HEU exports:
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“a. The Commission may issue a license for the export of highly enriched
uranium to be used as a fuel or target in a nuclear research or test reactor only if,
in addition to any other requirement of this Act, the Commission determines that-

“(1) there is no alternative nuclear reactor fuel or target enriched in the isotope
U-235 to a lesser percent than the proposed export, that can be used in that
reactor; :

“(2) the proposed recipient of that uranium has provided assurances that,
whenever an alternative nuclear reactor fuel or target can be used in that reactor,
it will use that alternative in lieu of highly enriched uranium; and

“(3) the United States Government is actively developing an alternative nuclear
reactor fuel or target that can be used in that reactor.

“b. As used in this section--

“(1) the term ‘alternative nuclear reactor fuel or target’ means a nuclear reactor
Juel or target which is enriched to less than 20 percent in the isotope U-235;

“(2) the term ‘highly enriched uranium’ means uranium enriched to 20 percent or
more in the isotope U-235; and

“(3) a fuel or target ‘can be used’ in a nuclear research or test reactor zf -

“(A) the fuel or target has been qualified by the Reduced Enrichment
Research and Test Reactor Program of the Department of Energy; and

“(B) use of the fuel or target will permit the large majority of ongoing and
planned experiments and isotope production to be conducted in the
reactorwithout a large percentage increase in the total cost of operating
the reactor.” -

The Executive Branch believes that the three conditions of Section 134 are met based on
the following:

(1). The European Commission has acknowledged that the HFR Petten can be converted from
HEU to LEU fuel using existing qualified LEU fuels and has provided assurances that the reactor
will be converted from HEU to LEU fuel as soon as a license has been granted by the
Netherlands regulatory authorities and LEU fuel procured for the reactor. As detailed below, JRC
has explained the steps required for conversion including obtaining the necessary license from
the Netherlands regulatory authorities and procuring and testing the new LEU fuel. The
European Commission has committed to pursue these steps in a timely manner and that in any
case the reactor will not operate on HEU fuel after May 12, 2006.



@ Enclosed are copies of diplomatic notes exchanged between the U.S. Mission to the
European Union in Brussels and the European Commission confirming the foregoing with régard
to conversion of the HFR Petten.

(3) Argonne National Laboratory has an active DOE-funded program underway which has
developed a low-enriched uranium fuel which can be used in the HFR Petten.

With regard to Petitioner’s comments and request for a public hearing on the application,
.the Executive Branch notes the following:

Petitioner describes itself as a nonprofit, educational corporation involved in advocating
and publishing positions related to nuclear non-proliferation. However, it is the view of the
Executive Branch that Petitioner has not demonstrated that it has standing in the consideration of
the referenced license application or that its interests will be materially affected by the outcome
of these proceedings. Moreover, the Executive Branch does not believe that Petitioner brings to
these proceedings any essential or relevant expertise or other resources not currently available to
the Commission.

Petitioner cites the need for a hearing to ensure that all the provisions of the Schumer
amendment are met by the proposed export. Petitioner has questioned the need for a four year
supply of HEU to fuel the HFR until conversion to LEU can be completed. The Joint Research
Centre at Petten (JRC) in its letter of May 3, 2000 responded to Petitioner's concerns. The JRC
recalled that the European Commission in its diplomatic note on the conversion of the HFR, had
provided assurances that the HFR will be converted from HEU to LEU fuel as soon as the Dutch
regulatory authorities approve the conversion and LEU fuel is procured. The JRC stated that it
will make every effort to complete the conversion as early as possible but recalled that it took
more than 5 years for the University of Delft research reactor to obtain Dutch regulatory
authority approval to start its LEU conversion.

Petitioner has also expressed concern that approval of the current export request might
allow existing supplies of excess HEU at the JRC to be retransferred to another European Union
reactor, such as the FMR-II in Germany. JRC addressed that concern in its letter of May 3, 2000
by pointing out that the HFR's existing HEU inventory is nearly exhausted and that the current
export request is tailored to meet the reactor's ongoing needs on an annual basis. Regarding
Petitioner's point that exact information on Petten's HEU inventory is needed, JRC had already
provided detailed inventory information in support of its application.




In addition, JRC scientists delivered a paper (copy enclosed) on the status of the
conversion working plan for the HFR at the research reactor meeting in France earlier this year.
The report described recent completion of the Phase 1 Parametric Study in coordination with
Argonne National Laboratory to determine how to accomplish conversion with minimal increase
in fuel cycle costs and thermal flux penalties. The final report on the Phase 1 Study will be
submitted to Dutch regulatory authorities for review. Following completion of that review and
regulatory authority approval, the JRC will begin Phase 2 which involves a study of 9 different
technical aspects of LEU fuel performance. Phase 2 is expected to be completed by mid-2001.
Phase 3, which is expected to be concluded by early 2003, involves necessary updating of license
reference documentation, including the safety analysis and environmental impact study. Actual
conversion is scheduled to start in 2003.

In view of the foregoing, the Executive Branch recommends that the required
determinations be made and that the requested license be issued. :

Sincerely,

Richard J. K. Stratfor
' Director
Nuclear Energy Affairs

Enclosures: (1) Assurance letter
~ (2) Diplomatic notes
(3) JRC letter of May 3, 2000
(4) JRC paper on the Status of the Conversion
Working Plan
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AGREEMENT FOR CO-OPERATION IN THE PEACEFUL USES OF NUCLEAR
ENERGY BETWEEN EURATOM AND THE UNITED STATES OF AMERICA

-To: US Department of Energy Fax n°:
" NN-43, Room GA045
Washington, DC 20585-0440 : DOE: (1) 202 5861348
Attention: Mr Rich Goorevich . -
From: I. Santos Bento, Head of Unit ' Fax n®:
Euratom, Luxembourg, ESO-3 .

E-mail: Jean.Binck@cec.enint (J. BINCK) +352 430] 33545

ACKNOWLEDGMENT OF RECEIPT OF PRIOR NOTIFICATION

Ref. : US DOE /NRC License XSNMO02611 (revised)

In response to DOE prior notification dated March 21, 2000, related to NRC license No.
XSNMO02611 (Revised), the Commission confirms that CERCA, Romans-sur-Isére, France
and HFR, Petien, The Netherlands, are legal persons duly authorized to receive nuclear
material transferred pursuant to the Agreement.

The Commission confirms that the nuclear material related to this license will become subject
to the Agreement upon receipt and further confirms that the exact quantity of nuclear material
to be included in the inventory of nuclear material subject to the Agreement will be that
established through exchange of information contained in Annex II and Annex II of the
Administrative Arrangement relating to the above referred transfer.

Py

J. SANTOS BENTO

Copy: - ESA, Brussels, attn.: Ms Flingou (contract ref.: AGT/Ol/l'Sl)
-US NRC, atn.: Mrs Betty WRIGHT (fax: + 1 301 415 23 95)

hZ 9 W 1E YN o
d10 G3AI13038

Batiment Cube - Plateau du Kirchberg - L-2520 Luxembourg
Telephone: direct line (+352)4301.34788 exchange 43011 . Fax: 4301.33545
Telegraphic address; EURDOC LU 2752 _ e e
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The United btaces M;ss;on teo ‘the HuroPean Unlon
presents its compllments to the Puropean Commlsslon and has

the honor'to propose en behalf of the Government of the

. United States of America the following underatandings with

.respect to the supply of fresh highly enxiched uranzum (HEU)
fuel fo; the HFR reseaxch reactor dl the Jolnt Reaearch

Céntre ‘at Petten.-Ihe Netherlands and the.shipment of spent

-

. research reactor fjuel from that reactor. -

-

With :espect to the supply of fresh HEU fucl, the *
Government of the Unzted tatee of America understands that

Lhe HFR rescarch resactor in Pe:ten can be Louve&Led from HEU

to low enriched uranium (LEU) Iuel usinq existing qual;fled

LEU tuels, and :hat the reactor wlll be converted from HPU

fuel to LEU fuel as soon as the conversion has baeen l;ceased

'by regqulatory autheritices in The' Nctherlands end LEU fuel

procured. The' Government of the Uhited States also

und-;ac;ndu thet the coave:b;on will anolve an active

.collaboration between experts at the u01nt Reaearch Céntre

and the'U.S. Department of Energy's Natienal Laboratories,
ag-well as other experxts as appropr;ate, ‘and that thc

European chmzsslon will keep the Government of the thted

States informed of progreses toward licensing and conversion.

.
-

DBy its ecceptance of this note, the European Commissioul
. . '

conveys to the Government ©f Lhe United States ils

asswrances that the HFR research reactor in Petten will be |
) . A - i

- -
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".te it to operate that reactex.

until its conversion to LEU im completed. The Govermnment of .

« . ’ -
.
- ~

- N . - .

convcrted from HEU teo LEU iuel-as eccn &8 a license has been-_

sranted by the Dutch rcgulaLo:y authorities and LEU fuel
procured for the reactor._and that the HFR reactor in Petten
will seek such iicense and fuel in a timel?'manner, The ° :
Government.of' the United States confirms that such

amrurances satiefy the provisions of thé Afomic Energy 2ct,
ac amended, for :he interim eupply of ‘fresh HEU..for use as
fucl for the TFR research reaccor in Petten.: On that basis,-
and in accordance with applicable lawes and regulatipns'ot

the United States of Americé, the Government of the United
States 1s'prepq+ad'tn make its beét.efforts to. make .
sufficient fresh HEU availabla:tc the Eurcpean Qommiésion in

order to permit full opcration of the EFR reector in Petten
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the tnited States'recognizgs that if it is unable to shpply
fresh HEU for the HFR:Teactor in Patten, the Eurobean . .

Commimsjion will have the option te use other HEU avajlable

-
b -SSR

-

K;Lh :ebpcct to the acceptance of spent fuel from the
HFR reactcr in Petzen, the Government ot the United Statee
understandg that, barring unforeseen licensing difficulties .

.

bayand the contrel of the EuropaanTCommiesion, the, -

B 080 1N VRIS Ja s M A @ gi4e

.

conversion’of the HFR xeaétor in Petten will be ccdplcted by

‘May 12 2006 and that in any case thc reaclor w111 not

$e teecmm sy

cperale on HEU eftn: May 12 2006. - On the basis of this

LN

understanding, and in accordance with the laws and
regulations. of the United States, the Government of the I
United Staﬁes of America.is prepa%éd in prineciple to accept}
fpr sStorage and dlepcslt;on in :he United States, spent
nurlear fuel arsaomblies from che HFR research reoactor in

Petten produced from uranzum enrlched ;n the United States.

em e - e m—

211 HEU and LBU apent mucleay fuel gtuezaLed at the HER
11,01 ‘00 DIN 12:48 [!TX/RX NR 9410] [oos




‘rRantor. until its ' full econversien té LEU, eor to accept the

reactor in ietién; ara centaininé ug;hium enriched in the
United States and meetzng program al;gib;l;ty requ4:ements.
will be aguepLed by the Government of the United States.
subject to the provisc in the following paragraph., as .lo'ng'
as the apent npcIear fuel ie §i§chargéa from the reactor nc
later éh;n May 12, 2006 and ehiémenté to t?e.Uh;tcd'States

are completed no later-than May'lg, 2009. LEU spent nuclear

fuel will not be accepted until all HEU wspeul njuclear fuel

has been accepted, unless the Government of the United

states and the European Commission agree that extenuating

’circumstances‘re]ated to foréign research reactor spent

nuclear fuel acceptances program requiremente have arisen to-

regquirce otherwisce.

[ .

The éuvernmenl of Lthe United Siates will make everv
reasonable erfort to accept all eliglble spent fuel from che
HFR rnactnr in Pptten by the program deaalzne ef Méy 12,
2009, However, becauae of limited ahipp;ng capab;lltlca,
the Government of the Uhlteé States nmay be unablc to accept
fuel, eligikle for shipment to Lkhe United States if Loo many -
facilities try to s;ﬁedule their shipments too close to the
prog ram deadlzne. I:'at’the end ot the U.S. acceptance
program, , 3. s. orlgln HEU remains in Tha Netherland the . 1
Goveznmcent of thc_United States and the Turopean Commission
euthorities will consult, conce#niné its disjvsiticn.:.

pptiods olher than. shipment to the United States.

. .
M . -
.
.

.  The above assurances by the Eurcpean Commirgion to .
convert the HFR research reactor in Petten to LEU fuel will
crage ta be offactzve if the Government of the Un;ted Stategd

is mot fn a prsition to supply HEU required to fuel the-

P VA Y ...

.physical del:very of . epen: nuclear fuel f:om the HFR reactor
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in petten which satisties.prngzam':eqﬁirements specified in

this note and contained in the Dapartmant: of Energy recerd

of dec:.s:.on fcr the environmental’ :.mpact statement en'a .

propoeea auclear weapons non-pzolzferation pol.n.c;r cuncerning

foreign research reactor spent nuclea: Luel” issued on May

\c

13, 13996, .

.

The United States Miagion to the Eurcpean Unicn

: rﬂauasts on. behalf of the G°vammant: ‘of tha Un:.ted Statcc of °

.

America that the Eu.ropcan Comm::.aelon confim that it’ sharea

-

these understandings.’

-

The United States Mission to the Eliropea.n'Union avails

itself of thig oppertunity to.renew to the Eurocpean

Comm:Lss:.on the. aseurances of its- higheet conéideration.

Unijted Statez Mission te-the Eurcp
Brussela. January 3, 2000

-

ean Union
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The European Commission pressuts its compliments to The United Starés Mission to the
Europcen Union-and has the honour to acknowmigc reseipt of its note of today's date
which reads as follows: .

“The Umtcd States Missjon to the European Uhion presents its compliments to t'hc
Bwupcan Comudssion and has the honor to propose on behalf f the Government
«of the United Statcs of America the following understandings with respect w the
supply of frech highly enriched vranfum (HEU) fuel for the HFR rcsearch rcactor at-
the Joint Research Centre at Petten, The Netherlands and the shipment of .speat
Tesearch reactor tuel fram that mcror

'Wit.’p rcspcct to the supply of fresh TIGU fuel, the Government of the United Stares
of America underitands that the HFR research reactor in Petten can be converted
from HEU to low enriched uranium (LEU) fuel using existing qualified LEU fuels,
and that the teactor will be converted from HEU fuel to LEU fuel as soon as the -
-conversion has been licensed by regulatory authorities in The Netherlands and LEU
fuel procul'ed. The "Government, of the United States-also understands that the
conversion will involve un active collaboration Bewween experts at-the Joint
Rescarch Cene and the U.S. Department of Energy’s Nativnal Laboratories, as
well as other experts as appropricte, and that the Europcan Commission will keep
the Gavernment of the Umted States nﬁ‘ozmed of progress toward [licensing and:
conversion. .

By its acccptance of this pote, the European Conunissiun conveys to the
Government of the United Statcs its assuranccs that the IITR ressarch reactor in
Petten will be converted from HEU te LEU fucl a3 soon .2s a licensc has been’
granted by the Dutch regulz:.ory sutherities and LEU fuel procured for the reacror,
and that the HFR reactor in Petten will seek such license and fuel in g timely
, manner. The Government of the United States confirms that such ‘assurances satisfy
T thz pruvisions of the Alomic Energy Act, as amended, for the interim supply of
fresh HEU for use.as fuel for the HFR 1escarch reactor ju Petten. On that basis, and
in accordance with applicablc Jaws and regulations of the United Statcs of Anuciive,
. the Governunent of the United States is prepared to make its best cfforts to make
sufficicat fresh HEU available to the Buropasn Commission in order to permit full
operation atf' the HFR reagtor in Petten until its conversion to LEU is completed. .
The Government of the United States recognises that if it is unable to’ supply fresh
. HEU for the HFR reactor in Penen. the European Commission will have the option
to usc other JICU available to i:.to up:ral.: that reaclor. - .

With respect to the acceptance of spent fuel from the "HFR teactor in Perten, the
Guvernigent of (he United. States understands that, barring unforeseen hcensing
difficultics beyond the contro] of the Enjupean Comaiission, the couversion of the
HFR reactor in'Petten will be completed by Moy 12, 2006- and that-in any case the
reactor will not operate on HEU after May 12, 2006. On the basic of thic
understanding, and in a:rnrdancr with the laws ‘and regulations of the. Umted '

11701 ‘00 DIN 12:48 ({TX/RX NR 8410) [@ooc
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Sta.tcs the Government of dze United Smcs of Amenca is preparcd in , priaciple W
occept, for storage amd dispesition in the. Dmted Stacs, spont suclear fuel
assemblies from the HFR sesearch reactor in Petten pmduced from uranium
enriched in the United States. All HEU apd LEU spent nuclear fuel generated at the

. HFR reactor in Petten, and containing nranium ennched in the United States and
mecting program’ cllgibmty requirements. will be accepted by the Government of .
the United Srates, subject (o the proviso io the following paragraph, as long as the
spent nuclear fucl is discharged from the reactor no later than May 12, 2006 and
shipments to the United Stats arc completed no later than May 12, 2009, LEU
spent nuclear fuel will not be accepted uatil all HEU spent nuclear fuel has been
accepted, unless, the Government of the United States .and .the Buropean
Commission agree that extenunating circumstances related to foreign research
reactor spent nuclear foel acceprance program reqxﬂremans hsvc arisen to require
othierwise. ' . .

* The GGovernment of the Linited States will make every reasonable. effart to -accept
all eligible spent fuel from the HFR reactor in Peren by the program. desdline ot
May 12, 2009. However, because of limited shipping capabilitles, the Government

~ of the United States may be auable to accept [ue] eligible for shipment to the
United Statcs if too many facilities try to schedulc their shipmeats too cluse to the
progrem deadline. If at the cnd of the U.S. acceptance program, U.S. erigin IIEU
remains in The Netherlands, the Government of the United Statés and the Buropean
Commission anthorities will consult, concemmc it disposition, options other than

shipment to the United States.

- The above :L,surances by the European Commxssmn to convert the HFR rescarch
reactor in Petten to LEU fue] will cease 1o be effective if the Government of the
United §tates.is not in a'position to supply HEU required to fuel the reactor until its
full conversion to LEU, or to accept the physical delivery of spent nuclear tuel frnm
the HFR reactor in Perien which satisfies program requirements spec:!‘ ied in this
uolc und .contained in th: Deparunent of Energy .record of decision for the
cnvironmental jmpact starement on 2 proposed nuclear weapons nou-pruhfcrauuu
policy conceming farc:gn rcscn:ch tcactor spent nuclear fuel issucd oh May 13,
1996,

The United States Mission 1 the Eurcpean Usion requests ‘on behall of the
..Government of the United States of Amecrica that thc Bumpcan Comunission
confirm that it shares these understandings.® '

Tte Ewropean Commissxon has the honour to conﬁ:m that it shares the understandmgs of
this note and requests you kindly 1o wansmit this confirmation to your Government. L.

The Euxope:.n ‘Commission avails itself of this epporfumty to renew to The United States
Mission fo the European Union.the assuranices of its highest comsideration. -

. For the Commissit# of the Evropean Compunitias
Herbert . Allgeier e ¢

Director General of the Joint Resedrch Centre . |
Brussels, 10 January 2000
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ﬁ_ EUROPEAN COMMISSION
DIRECTORATE GENERAL JRC

JOINT RESEARCH CENTRE

*aﬁ Institute for Advanced Materials

HFRUN®

Petten, May 4, 2000

HFR/AG/0005.04.01
To : The Office of General Council ' ]
... US Nuclear Regulatory Commission Post-it* Fax Note 76711 [P* sla\eo {peBes® q
Attn : Ms. Karen Cyr A ™ s Betty Weight rem 3. MCLaug Wliny
Fax: 00 13014153200 ' Corert 13& N C Co N4
Ofiice of the Secret | Phone ¥ Prone ‘Q\"AM——.
ice of the Secretary
US Nuclear Regulatory Commission Faxi 19 MTAS T Py
Afin : Mr. Emile Julian Befyg- enclosed for gpur \rﬁ’orm‘hoh ¥

Fax: 00 1301415 1672 Z

The Executive Secretary

US Department of State xsamao A& //

Atin : Ms. Kristie Kenney

Fax: 00 1‘202 647 5620 ﬁéfb( ‘%91 /ﬁm

Cc: Transnuclear, Inc.
Atin : Mr. John Mangusi
Fax: 00 1914 347 5170

Subject : NClintervention

Please find attached a letter with annex conceming the above memnoned subject. The
origina! letter will be sent by express mall

J. Guidez
Head of HFR Unit:

Pages : Covef +8

PO Box 2, 1755 2G Pettan, The Netherlands
Switchboard +31 224 SE5558 - Direct +31 224 565151 - Fax +31 224 561445
E-m3il: guige2@jre.m




EUROPEAN COMMISSION
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0y DIRECTORATE GENERAL JRC
] g JOINT RESEARCH CENTRE
2%

_institule for Advsnced Matesials
HFR Unit : .

Petten, May 3, 2000
HFR/AG/0005.03.01

To : The Office of General Council
US Nuclear Regulatory Commission

Office of the Secretary :
US Nuclear Regulatory Commission

The Executive Secretary
US Department of State

Cc : Transnuclear, Inc.
Subject : NCl intervention concerning HEU export license for Petten

On April 6, 2000 the Nuclear Control Institute (NCI) submitted an amendment to 2 petition
for leave to intervene and request for hearing in the matter of Transnuclear, Inc,, License
No. XSNM 02611, conceming export of highly enriched uranium (HEU) to the High Flux
Reactor (HFR) of the Joint Research Centre (JRC) at Petten in the Netheriands.

in that amended petition NCI does not oppose the export of HEU to the Petten reactor, but
it raises questions with regard to the following issues : o

- compliance with the Schumer Amendment to the Atormic Energy Act

- the conversion period '

- any HEU excess

Our response concerning these issues is as follows.

1. Compliance with the Schumer Amendment to the Atomic Energy Act

In January 2000 the Government of the United States and the European Commission (to
whom the JRC belongs) signed and exchanged diplomatic notes concerning conversion of
the HFR to low enriched uranium (LEU), supply of fresh HEU for the HFR and acceptance
of spent fuel from the HFR. in these diplomatic notes (see Annex) the European
Commission conveyed its assurances that the HFR will be converted from HEU to LEU fuel
as soon as a license has been granted by the Dutch regulatory authorities and LEUV fuel
has been procured. The Government of the United States on the other hand confirmed that
such assurances satisfy the provisions of the Atomic Energy Act, as amended, for the
interim supply of fresh HEU for use as fuel for the HFR. On that basis the Government of
the United States would be prepared to make its best effort to make sufficient fresh HEU
available to the European Commission in order to permit full operation of the HFR at Petten
until its conversion to LEU is compieted. :

PO Box 2, 1755 ZG Petten, The Netherlands
Swilchboard +31 224 565858 - Diract 431 224 S65151 « Fax +31 224 561448
E-mail; guisez@ijrcnl
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2. The conversion period

In the diplomatic notes mentioned above it is stated that the Government of the United -
States understands that, barring unforeseen licensing difficulties beyond the control of the
‘European Commission, the conversion of the HFR at Petten will be completed by May 12,
2006. .

Of course the JRC will make its best efforts to complete the conversion as early as
possible. However the actual conversion can only start when a license has been granted by
the Dutch regulatory authorities and LEU fuel has been procured. In this connection it is to
be mentioned that it took more than § years before the research reactor of the University of
Delftin the Netherlands obtained a license needed to start LEU conversion of that reactor.

On the basis of that e:q:erience and the amount of work to be done the European
Commission applied, through Transnuclear, Inc., for a United States expori license for 4
years supply of HEU anbmpatmg that this is needed to conbnue operat:on of the HFR until
its conversion to LEU is completed.,

3. Any HEU excess

in the check list added to the export license application information is given concerning the
inventory of HEU belonging to the HFR, the date when that inventory will be expended and
consequently the date when the requested new fuel will be needed. From that information it
is clear that the new fuel is urgently needed, and that this new fuel will not free up any HEU
for possible retransfer to another reactor. The quantity for which an export license has been
applied is just sufficient to cover the requirements of the HFR and there will be no room for
any significant excess HEU to be acquired. Furthermore the HEU will not be ordered at one
go, but yearly and progress on the conversion studies will be reported in the annual RERTR
meetings (see also RERTR 1998 and 1838).

If any further information is needed, please do not hesitate to contact us.

Yours sincerely,

J. Guidez
Head of HFR Unit -

Annex : Copy of diplomatic notes

PO Bax 2, 175526 Petien, The Netheriands
Switchboard +31 224 565858 - Direct +31 224 S65151 - Fax +31 224 561449
E-mail; guidez@ijre.n)
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e The United’ States Misercn to ‘the European Union

.'

YN

pregents ;ts compliments to the European Commission and has
the honor to propose en behalf of the Goverrment of the

.. . TUnited States of Amerzca the follow:ng understandings with

Serae o

.respect to the supply of’ fresh highly enriched uranium (EEU)

fuel for the EFR research reactox at the Joint Research

LI D ¥Y

centre’at Petten, -The Netherlands and the .shipment of spent

.

. research reactor fpel from that reactor.

-

4 . .
With respect to the supply of fresh HEU fuel, the *
. Govexrnment oﬁ'éhe United States of America understands that
the HrR research reactor in Petten can be converted from HEU

to lcw enriched uranium (LEU) fuel uslng ex;st;ng qualified

. LEU fuels, and that the reactor w111 be converted f£xom HEU
fuel to ILEU fuel as scon as the conversion has been 11CEnsed

by regulatory authorities in The’ Netherlands and LEV fuel

e dil. e

.procured. The Government of the United States alse
cT understanda that the eonvere;on will znvnlve an active
. collabcrat;on between experts at the Jcint Reeearch Eentre
- ) and the U. S Department of Energy's National Laborator;es. i
" as‘well as other experts as-appropr;ate. and that the
European COmm;sszon will keep the Government of the vn;ted i

s:ﬁtes 1nformed of progress toward 11ceneing and ccnversxon.

By its acceptance of this note, the European dbmﬁissionl

Tonveys to the Government of the United States its

—— s e & e
.

assurances that the HFR research reacter in Petten will be

.
- . . )
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. converted from HEU to IEU' fuel -as soon as a li-cenae has beea
granted by the Duteh regu.latory authorities and LEU fuel -

procured for' the rea'ctor,. ard that the EE‘R reactor in Pette.x_:

will seek such license and fuel in a timely manner. The
Govemm.en:-of' ths Un:l'i:_ed States confizms't.hat such
assurances satisfy the i:rcvis:‘.ons of the Atomic Energy Act,
. ' as amended, for the :mte.r:.m aupply of’ fresh HEU.-for use as
fuel for the XFR :esearch reactcr in Petten.' .On that basis,

and in accordance with applicable laws and regulaticns of

. .
o abe My et ANE CAUICUTXREIBREAL A VAL R YN 1 3 Rt f R WV SRR A Ve ey

the United States'of Americé, the Government of the United
Btates is'prepa.::-ed to make its bea.t,‘ efforts to make
sufficient fresh HEI:T ava:‘.lable.,to the Eurocpesan Qcmuésion ir';
order to permit full ;:Eeration of the HFR z-;:a-cto:'; in Pett:.ex.z
until its conve;sion to LBU i_..a completed. The Government of .
the United States.rgcognizgs that if it is unable to sﬁpply
.f;"esh HEU for the HFR'K reactoy .in' 'Petten', the. Ea.;ro'pean - . | .
Commiesion will have the. option to uee other HEU available ;

~to it to operate that reactor. | .

wi'th‘ -resP_e‘ct' to the acceptance of spent fugl from the
HFR reactcr in l;et:en, the Government ©f the Uni.te:i States )
understands that, barring unforeseen licensing difficulties .

beyond the control of the Eurcpean Commissien, the,

-‘.‘0'.1 R TSNP S MRS NP oI N0, ¢

con.version‘ ©f the HFR rea&to: in Petten will be ccn;pleted by

-

‘May 12 2oos and trat in any casé the reactor w:.ll not

Cermhg .

opexrate on P.:EU aft-r May 12, 2006. - On the basis of this

undexstanding, and in accordancé with the laws and
..regulations.of the Tnited States, the Government of the '
Uniced Staies of America 45 prepai"ed in principle to accept,
fcr sto:age and disposition. in the United States, spent

'nuclea.. fuel assemblies from the I-IFR research xeactor in

T A

Fetten produced from uranium eﬁrichad in the Um,ted States.

. .
oM 1@e B . e

A1l HEU and LEU spent nuclear fuel generated at the HFR
11761 ‘00 DIN 12:48 [TX/RX NR §410) @003




‘reactex. until its 'full conversion to LEU, or to accept the

.
. .

reactor in.%etten, and ccnteining urahiym enriched in the
United states end 1ee.eng'p:ograu.ecagzbility requirements,
will be accepted by the Government of the Uhited States,
subgect to the proviso in the following paragraph, as long

as the epent nuclear fuel ie d;scharged £rom the reactor no

- later than May 12, zoos and shipments to the Unzted ‘States

are ccmpleted no leter than Mey 12. 2009. LEU spent nnclear

. fuel will not be accepted until  all HEU spent nuclear fuel

haa been accepted, unlcss the Government cf the United

States and the Euxcpean Ccmmassacn -agree that extenuating

'clrcumstances related to foréign research reactoxr spent

maclear fuel acceptance program reqqxrements have arisen to:
require otherwime.  ,

The écvernment of the United states will make every
reascnable effo:t to accept all ellglble spent fuel f:cm the
BFR reactor 1n Petten by the program deadline of May 12,
2008. chever, because of llmltEd shipping Capabllltles,
the Government of the United States may'be uneble to accept
fuel.ellglble for ehlpment to the Unzted States ;£ too many
facilities try to schedule their sthments too close tc the
prcgram deadlzne If at ‘the end of the U.S. acceptance
program, u.s. crlgin HEU remains in The Netherlands, the |
Government of the Unlted States and the Eurecpean cOmmxssacn

authcr;t;es will consult, concern;ng 1ts dlepcs;tacn.

options other than.sh;pment to the United States.

The above assurances by the Eurppean Ceommiesion to :'

convert the HFR reéearch reactcr in Petten tc'LEU fuel willg
cease tc be effective if tle chernment of the Unzted State

s
1
is mor in a position to supply HEU required to fuel tha ]
]

phyelcal delivery of -spent. nuclee; fuel from the HFR reactc%

11/01 ‘00 DIN 12:48 [TX/RX NR 9410) @oo4

B AT

R CANMNY e .

ELTRYS RIRE 19 'v:’n:ngn.b,m. 1 3= D Ny

K e Dbl e Rl T4 20 (AN ST TR

. -
DX NI NN

VST e ¢

N2



| Tis oW D4ur0

i T s Tooo Ciid o LEA S I P IS e o 1a N ) 4%,

- P - »
- «* - - . - .

. 4 o o° ) Te -

- - . .

- hd . - .
. .
¢ ] * . R
1) . L4

in Pettgn,whii:h patisfies. program 're.quiremgnts §peci’fied in

. . this note and contained in the Department of Energy =fa_¢:o:d

of decision for the environmental’ impact’ statement on'a

L

. pzoposed nuclear weapons non-prol:.ferat::.cn pclzcy concerning

foreign research :eactcz' apent nuclear Luel iasue& on May

;

r.darr7od

-

T T 13) 1996, . = . P
I The United States Mission to the Buropean Union
. - - ié@ééﬁé'on, behalf of the Government-of the Unig:;d States of K
: America that the Eu.ropean‘c'oqiniseion confirm that it' shares

.. these understandings.’ ' . . ..

. . * The Unitesd States Mission to the Edroéean'tm::.en 'a.vails )
itself cf‘ this opportunit:y' to .renew t:.o t,he' Eun.:pean
Commission the. assurances of i:a:highesp coné‘iderati'cn.

- United States Misaion to-the Eurcpean Unicn . )

. Bmssels. January 3, 2000 o .
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The European Commission presents i its compliments to The United Statés Missiop to the
European Union' and has the honour to asbxowledgc receipt of its note of today's date
~which reads as follows: . .

"The Umted States Mission to the Eumpcan Uaion ptes:nts its compliments to t'he

Eurcpean Commission and has the honor to propose on behalf &f the Government

of the United States of America the following understandings with respect to the

supply of fresh highly enriched uranium (HEU) fuel for the HFR research reactor at

the Joint Research' Centre at Petten, The Netherlands and the shipment of .spent
1esearch reactor foel from that reactar.

Wuh respect to the supply of fresh HEU fuel, the Government of the Umted States
© of America understands that the HFR research reactor in Petten can be converted
. ) frorn HEU to low enriched uranium (LEU) fue] using existing qualified LEU fuels,
and that the reactor will be converted from HEU fuel tq LEU fuel as soon as the .
-conversion has been licensed by regulatory authoritics in The Netherlands and LEU
fuel procured.. The’ Gavemment of the United States- also understands that the
conversion will involve an active collaboration Between expests at.the Joint
- ‘Research Centre and the U.S. Depastment of Energy's National Laborataries, as
well as other experts as appropriate, and that the European Commission will keep
the Gevernment of the Ummd States mformed of progress toward licensing and:
canversion.

By its acceptance of ttns note, the Euxopean Commission canveys to the
Government of the United States jts assurances that the HFR research reacter in.
Petten will be converted from HEU to LEU fuel as soon .as a license has been’
granted by the Dutch revulatory authorities and LEU fue] procured for the regetor,
. and that the HFR reactor in Petten will seek such license and fuel in a3’ timely
i manper. The Government of the United States confirms that such ‘assurances sarisfy
L. the provisions of the Atomic Enetgy Act, as amended, for the interim supply of
fresh HEU for use as fuel for the HFR research reactor in Petten, On that basis, and
in accordance with applicable laws and regulatians of the United States of America,
the Government of the United States is prepared to make its best efforts to make
sufficient fresh HEU available to the Buropean Commission in order to permit full
operation of the HFR reastor in Petten unti) its conversion to LEU is completed.
The Government of the United States recognises that if it is unable to supply fresh
. HEU far the HFR reactor in Fetten, the Buropean Commission will have the option
to use other HEU available to xt to opcruc that reagtor; ° ’

With respect to the acccptance of spem fue] from the’ HFR rcactor in Petten, the
Government of the United States understands that, barring unforeseen licensing
difficulties beyond the contral of the European Commission, the convession of the
HFR reactor jn Petten will be cornpleted by May 12, 2006 and that-in any case the
reactor ‘will not operate on HEU after May 12, 20056. On the basis of this
- . undcrstandmg. and ip accordance with the laws and regulations of the Umncd )

-
.
.

.
- 3 .
e .
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Emm. the Government of fbc United States of America is prepared in principle to '

P.@S/B3

accept, for storsge and disposition in the Upited States spent muelear L

assemblies from the BFR sesearch reactor in Feiieh produced from uranium
enriched in the United States. All HEU and LEU spent puclear fuel geperated at the
HFR reactor in Petten, and containing nranium enriched in the United States and
meeting program’ eligibility requirements, will be accepred by the Government of
the United States, subject to the proviso in the following paragraph, as lang as the.
spent puclear fuel is discharged from the reactor no later than May 12, 2006 and
shipments to the United Statés are completed no later than May 12, 2009, LEU
spexs nuclear fuel will not be accepted until all HEU spest auclear fuel has been
accepted, unless; the Government of the United Statés .and .the Euwropean
Commission agree that extenuating circumstances related to forelgn research
rcectar spent ouclear fuel acceptance program requirements have arisen to require
otherwise. : . o, . :

* The Government of the United States will meke every reasonable effort to -accept

all eligible spent fuel from the HFR reactor in Petten by the prograre_deadline of
May 12, 2009. However, because of limited shipping capsbilities, the Government
of the United States may be unable to accept fuel eligible for shipment to the
United States if too many facilities try to schedule their shipments too close to the
program deadline. If at the end of the U.S. acceptance program, .U.S. erigin BEU
remains in The Netherlands, the Governmeat of the United States and the Eurppean
Commission anthorities will consult, concemning its disposition, options other than
shipment to the United Stares.

- The above assurances by the Enropean Commission to convert the HFR research

reactor in Petten 1o LEU fuel will cease o be effective if the Government of the
United $tates is not in a'position to supply HEU required to fuel the reactor until its
full conversion to LEU, or to accept the physical delivery of spent nuclear fuel from
the HFR reactar in Perten which sarisfics program requirements specified in this
note and .contained in the Deparument of Energy .record of,d decision for the
environmental impact starement on a proposed nuclear wespons uon-proliferation
policy concerning foreign research reactor spent nuclear fuel issued oh May 13.
1996, o <

The United 'States Mission to the Buropean Union requests 'on behalf of the

confirm that it shares these understandings.*

The European Commission bas the honour to cnnﬁnn that it shares the understandings of
this note and requests you kindly to transmit this confirmation to your Government.’

The European Commission avails itself of this opportunity to renew to The United States '

Mission to the European Union.the assurances of its highest consideration.

&

) . For the Commissi
' : Herberr J. Allgeier <.
Director General of the Joint Resedrch Centre
Brussels, 10 January 2000

(of the E.;a-opean 'f.fommmiﬁu '

..Goveroment of the United States of America that the Européan .Commission
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ABSTRACT

The conversion from HEU to LEU has often many disadvantages: flux penalties, increase of

fuel consumption, cost anddelay to_pbfain a new license, etc. But to fulfill the non- -

proliferation programme, and to simplify the future fuel supply, the HFR renewed in 1998
'\studies on conversion possibilities.

To minimise the conversion costs, these studies were made with a progressive conversion
that avoids the need of one new core and permits to begin the conversion with a
replacement of 5 elements at each cycle. Hence the conversion can be made in 7 cycles,
without special elements and with a normal burn-up for each element. To avoid an increase
of fuel consumption, an increase of the fuel cycle length from 24.7 to 28.3 days was also
considered. This point allows to reduce the number of annual cycles from 11 to 10 and
enables in one cycle to have the possibility of four successive irradiations for Molybdenum
production (7 days) in one irradiation position.

A working plan for fuel licensing has been sent to the safety authorities and is presented in
the paper.

1. Introduction

The High Flux Reactor (HFR) Petten, the Netherlands, belonging to the Institute of Advanced
Materials of the Joint Research Cemtre (JRC) of the European Commission is one of the most
powerful muitipurpose materials testing reactors in the world.

JRC as owner of the HFR and license holder is responsible for all supplementary programme work.
Reactor operation, maintenance and commercial exploitation are subcontracted to the Nuclear
Research and consultancy Group (NRG) being a daughter company of the Netherlands Energy
Research Foundation (ECN) and KEMA, the thherlands

2. General

The HFR is a pool-in-tank type, Tight water cooled and moderated Research Reactor (RR), operated at
anominal power of 45 MW. In operation since 1962 and following a complete refurbishment in
recent years, the HFR has a technical lifetime beyond the year 2015.

The reactor provides a variety of irradiation positions [1]: in the reactor core, in the reflector region
and in the poolside. Horizontal beam tubes are available for fundamental and medical research. This
research is performed in close co-operation with the Interfaculty Research Institute of the Delft (NL)
University. Excellently equipped hot-cell laboratories on the NRG-site together with additional
nuclear facilities such as a Low Flux Reactor and a Decontamination and waste treatment facility,
have led to the unique HFR structure in which NRG and JRC are co-operating with the aim to adopt a




more market oriented approach and to offer their long standing and recognised competence to the
medical, industrial and scientific world.

With at least 275 full power days per year and safe, reliable and predxctable operation following the
annual programme, the HFR is the major radioisotope supplier in Europe. Roughly 60% of the
treatments/diagnoses within Europe make use of the variety of radioisotopes produced at the HFR
leading to approximately 7 million treatments in Europe per year.

The present operation schedule consists of 11 cycles of 28.days (24.7 days of full power and 3.3 days -
of maintenance, core reloading and check-out procedures) and 2 maintenance stops of about 4 weeks.
The yearly operational programme is followed as closely as possible to offer the customers a
predictable time table for experimental and isotope production planning.

3. Back-ground

3.1 Historical review

At the first criticality in 1961 the reactor was started with a ,,US-fuel cycle* as many other RR. HEU
was provided by the USA and the spent fuel returned by more or less well established shipments. Life
seemed to be easy at that time.

Although the HFR staff has been actively involved in the RERTR-programme since the beginning of
the research towards a LEU fuel €ycle, it was decided not to convert to this LEU fuel in the eighties

" for a number of reasons:

. Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with
HEU has disadvantages with respect to ncutromc performance, Pu-production and
reprocessing.

. Costs of conversion; the conversion process costs a lot of time and money while the outcome
was not always beneficial for the performance of the reactor in terms of thermal flux.

. Political reasons; the beginning of the period of conversion was rather strange. While all

converted European reactors had to pay the penalties (loss of flux, money and time) the US -
authorities stopped the return of foreign spent fuel to the USA. Furthermore very few US
based reactors were scheduled to convert at this time, effectively giving them a commercial
advantage.

] Independence; the US policy was not discussed with parties involved but more or less
imposed.

In conclusion the decision was taken to use the HEU fuel available in Europe, to continue operation
without conversion of the reactor and to participate in the central organisation for radioactive waste in
the Netherlands, in order to take care of the back-end of the fuel cycle.

3.2 HFR fuel cycle

Compared to the eighties, the current situation with respect to the fuel cycle has changed

significantly:

U fresh uranium supply: it has become more and more difficult to purchase HEU fuel. Although
Russian HEU fuel has become available on the market, due to the difficult formal procedures,
this does not provide a reliable option for the future of the HFR.

. _ sent fuel return/storage: with the renewal of the US spent fuel return policy a positive sign
was given to the RR community. Although the return option is limited in time and has
financial constraints it provides a solution for the urgent spent fuel problems at the HFR.

. delay in construction of HABOG facility; temporary storage of spent fuel in MTR-2
containers is necessary, which is subject to political discussions.

Taking into account the need to assure the HFR fuel cycle as well as the public and political opinion
being strongly in favour of conversion the decision was made by the European Commission to
reconsider the possibility to convert the HFR.

Immediately after this decision a project was started for the conversion consisting of 3 phases, i.e.:
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e  vphasei: parametric study to define the optimum LEU-element

. phase 2: technical qualification of the conversion
. phase 3: review and update of license reference study
This three phase approach was submitted to the Dutch competent Authontxes and consent was

granted. .
4. Phase 1: Parametric study . |

4.1 Introduction
Already at the start of the RERTR program the first studies were, performed on the possible
conversion of the HFR [2] . More recently a new contract was given to AEA Technology (Winfrith,

UK) to investigate possible HFR conversion based on both U;Si; and the newly developed UMo-fuel.

Although this latter fuel is not yet qualified and is part of the recenf RERTR- development, it looks
promising for non-converted reactors. This AEA study confirmed results of earlier studies [3], [4].
Following political discussions and the approval by the US-DOE of the diplomatic notes on HFR
conversion, HEU supply and spent fuel policy, a cooperation between Argonne National Laboratory
and Petten site was established determine the optimum LEU fuel design based on U;Si; fuel.
Objectives of the HFR conversion studies are:

. minimal changes of fuel cycle cost (back-end/front-end);
] minimal penalties on thermal flux (in-core and PSF);

. short planning and implementatién program.

4.2 Boundary conditions

The cooperation between ANL and NRG/JRC resulted in narrowing the scope of work performed by
AEA Technology with the following boundary conditions:

. progressive core conversion: for economic reasons a progressive core conversion will be
applied;
. geometry of fuel element: due to progressive core conversion the pressure drop of HEU and

LEU element should be the same; v
type of fuel: fuel meat will be composed of U;Si; - Al with a max. density of 4.8 g.cm'3;

coolant gaps: coolant gaps in fuel element and fuel section of control rod must be the same for

thermal hydraulic reasons;
limited flux penalties for scientific and commercial application;
increase length of cycle to reduce fuel consumption.

4.3 Results :

Based on the boundary condmons gwen in §4.2 a limited number of parameters remains to achieve

the most economic core conversion i.e.

o length of cycle: by increasing the cycle length from 24.7 days to 28.3 days the number of
cycles per year will be reduced thus leading to improved fuel cycle economics. Furthermore
an optimum planning for specific commercial isotope irradiations can be achieved;

U number of plates per element: the number of plates per element and coolant gaps are directly
linked. For thermal reasons the number of plates should be as high as possible;

. meat/cladding thickness: by defining the coolant gaps and the number of plates the thickness
is immediately fixed. Minor changes can be achieved by slight variations of meat and
cladding thickness;

. type and amount of burnable poison: burnable pmson is used to compensate for excess

reactivity and to manage the control rod movement in the course of a cycle. Based on HFR

experience Boron and Cadmium are suitable burnable poissons to be incorporated in the side .

plates.
. density of U;Si, is 4.8 g.cm™

The combined efforts of the nuclear specialists from ANL and NRG have led to the following
optimum design of the LEU fuel element resp. LEU fuel follower of the control rod:

13



type of fuel/density U3Si2 - Al

[ ]

) number of fuel plates (FE/CR) 20/17

. meat thickness 0.76 mm ) :
‘. cladding thickness 0.38/0.57 mm .
. coolant gaps 2.46 mm

o type of burnable poisson Cd-wires

o amount of burnable poisson 40 x 600 x & 0:5 mm

5. Phase 2 Technical qualification v

After completion of phase 1, which is scheduled for the end of March 2000, the final report on the

. parametric studies will be submitted to the Dutch competent licensing Authorities. Immediately after
their consent is obtained phase 2 will be formally started. During this phase 9 different technical
aspects will be studied to cover all technical questions related to this new fuel. These points can be
classified as:

design drawings, ordering and hydraulic measurements of 2 industrial prototype elements;

in-pile testing of 2 industrial prototype elements to prove industrial manufacturing practice;

bibliographic review of U3Si, fuel behaviour;

thermal hydraulic calculat:ons to verify DNB resp. BDC safety limits;

continued neutronic calculations during the foreseen progressive core conversion;

influences on HFR utilisation for both industrial and scientific applications (safety criteria

and shift of spectrum);

consequences on the fuel cycle (front and back end);

mechanical criteria such as loading of lower grid plate, handling tools and control rod drop

time;

. consequences on accident/incident calculations (change in source term, core transient

behaviour).

All aspects will be covered in parallel as far as technical feasible and should finally result in the
complete knowledge of all technical aspects of the conversion. The results of phase 2 will become
available by mid 2001.

6. Phase 3: License reference study

The conversion study will lead to a large amount of paper work such as the update of the HFR’s
license reference documentation:

] description of the plant

o safety analysis report

o technical specification

e environmental impact study

The necessary work to complete phase 3 starting mid 2001 will be fully integrated in the HFR Safety
Reevaluation. Actual conversion is scheduled to start in 2003. -

7. Conclusions

On bases of the results achieved so far it can be concluded that:

o the design of the optimum LEU fuel element is nearing completion; only some minor
technical details need to be finished;

. preliminary results indicate that conversion of the HFR is technical feasible with limited
consequences with respect to thermal flux;

U as soon as the design is fixed, 2 prototype elements will be ordered at CERCA and tested in

the reactor;
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cost of the LEU fuel cycle could be decreased with respect to front end and back end costs by
increasing the cycle length to 28.3 days;

with an increased cycle length the strength of the HFR as Europe s major irradiation facility
will not be jeopardised;

o with the conversion of the HFR a significant reduction of the world wide annual HEU
consumption will be achieved;
. the exchange of Diplomatic Notes also allows the return of spent fuel to DOE Savannah
River. .
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