UNITED STATES

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

June 15, 2000

Hedrs

The Honorable Fred Thompson, Chairman
Committee on Governmental Affairs
United States Senate

Washington, D.C. 20510

Dear Mr. Chairman:

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 | can be of further assistance, please contact me.

Smcerely, %

Dennls K. Rathbun, Director
Office of Congresssional Affairs

Enclosure:
As stated .

cc: The Honorable Joseph [. Lieberman
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Dear Ms. {.ee: ! m WT 7 2000

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
armended. 1 also refer to the Petition of the Nuclear Control Institue ("Petitioner") for Leave to
Intervene and Request for Hearing regarding the application described below.

W2 10, XS1IMO02611 -~ Applicaiion by Transnuclear, Ins: for zuthorization io expoit to

he Netharianas 140.5 kilograms of U-235 comtained in 150.348 kilograms of uranium enriched

to a maxinum 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 met and that the proposed export would zot be
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 if --

“(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.
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) 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 ANIERICA

:To: US Department of Energy Fax n°:
" NN-43, Room GA04S
Washington, DC 20585-0440 DOE: (1) 202 5861348
Attention: Mr Rich Goorevich -
From: J. Santos Bento, Head of Unit ' Fax n°®;
Euratom, Luxembourg, ESO-3 -

E-mail: Jean.Binck@cec.en.int (J. BINCK) +352 4301 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, Petten, 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 III of the
Administrative Arrangement relating to the above referred transfer.

ke

J. SANTOS BENTO

- Copy: - ESA, Brussels, attn.: Ms Flingou (contract ref.: AGT/O]IISI)

- US NRC, attn.: Mrs Betty WRIGHT (fax: + 1 301 415 23 95)
hZ 9 W 1€ BWH Ml

di0 G3A1303Y

Béatiment Cube - Plateau du Kirchberg - L-2820 Luxembourg
Telephone: direct line (+352)4301.34798 exchange 43011 . Fax: 4301.33545
Telearaphic address: EURDOC LU 2752 e -
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. . The United btates Miss;on to 'the EuroPean Un;on
presents its complzmenta to the Furopean Commlsszon and has
the honcr'to propose en behalf of the Government of the

. United States of America the follcwing undcéstandings with

-respect to the supply of fresh highly enxriched urenlum (HEU)
fuel fo; tlhe HFR research IeacLu& al the Jo;nt Research

Céntre ‘at Petten, -The Netherlands and the shlpment of spent

. research reactor fjnel from that reactor. - R

With reepect to:the_supply'cf freéh HEU fucl, the -
Government af the thted "tatee cf America understands that
Lhe HFR research reactor in Pett:n can be LonveLLed Lrom usU
to low enriched uranium (LEU) fuel ueing existing qual1f1ed

LEU tuels, and that the reactor w111 be converted from npu

fuel to LEU fuel as soon as the conversion has baen l&censed
’ ‘by regulatory authorities in The‘thhcrlands and LEU fuel
procured. The’ Government of the United States also

) und~;=L¢ndu that the COnVerblon will ;nvolve an active

.collaboration between expertg at the d01nt Reaearch Céntre

and the'U.S. Department of Energy'sbNational Laborateories, '

ap well as other experxrts as appropr;ate. and that thc
European cbmmzsslon will Peep the Government of the Uh;ted i

Stétee informed of progrcaa toward licensing and converwlon-

IS
- .
. -

-

By its acceptence of this note, the European Conmissiou

conveys to the Governmment of Lle United States ils

- as

assucances that the HFR research reactor iq Pettenr will be

- . . . . .
. - 'S - ‘
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'convcrhed from HEU teo LEU‘iuel—aa goon &8 a license has been

until its convers;un to LEU is completed., The Government of .

".to it to opsrate that rea;te;.

regulations. of the United States. the Government of the

o« e

.. ~
- . . -

sranted by the Dutch regulaLory authorities and LEU fuel
procured,ror_the rgactor._and that the HFR reactor in Petten
will seek such iicense and fuel in a timel?'mannerf The =~
chernmgnt-of'the uniﬁfd Statge confirms that such

arfurances satiefy the provisions of ;hé Atomic Energy Act,
ac amended, fox the interim supply of 'fresh HEU.-for use as
fucl for the IFR r;search re;ccor in Petten,'.od that basis, 
and in accordance with applicable lawes and reéulatipns'ot

the United States of Americé, the Government of the United
States is'prepq;ed ta make its beét.effort: to make
sufficient fresh HEU availabla.to the European Commié’ion in

order to permit full cpcrat;on ef thc HFR reecter in Penten .

the United states recognizes that if it is unabie to supply
fresh HEU for the EFR: Teactor 1n Petten, the Europcan . ,

Commiasion will hava the option te uge other HEU avajlable

LA TR Ll T TR T T S T SO O SN

WLLh xe:pect to the acceptance of spent fuel rrom ‘the

HFR reactcr in Pet:en, the Government of the United Statea_.
understands that, barring unforeseen licensing difficulties .

heyond the contrel of the Europaan'Commieeion, the, -

conversion of the HFR reaitor in Petten wlll be completcd by

‘May 12 2006 and that in any cas¢ the reaclor w111 not

operdle on HEU after May 12, 2006. - On the bagis of this
understanding, and in accordance with the Jaws and
United_Staﬁes of America is prepaiéd_in principle to accept,
fpr storage and disposition. in the United states, spentf
nuciear fuel arsomdlias from che ﬁfR research reactor in !
Petten produced from uxan;um enrlched Ln the United States.:

211 HEU and LEBU apent nuclezy fuel geuczaLed al the HFR ‘
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reactor im fetien; agd_centai;iné u:ahium'enriched'in.thc
United States and meeting program éligibiliey fequi:ementsu
will b= dcueyLed by the Government Of the United States.
subﬁect to the proviso in the following paragraph. as long’
as the spent npcIear fuel is §i§chargéa from the reactor nc
later ehen May 12, 2006 and ahiémenté te tie.Uh;tcd'States
are completed no later ‘than Mey 12, “oos- LEU apent ﬁuclear.
fuel will not be accepted until all REU speut nucleez Luel
has been dcuepLed, unless the Government Of the United

States and the Europeen Lomm1551on agree that extenuating

'c1rcumstances related to foréign research reactor spent

.

nucleaxr fuel acceptance program requiremente have arisen to-
requirc otherwisce.

The éovernwenl ol Lhe United sgatgs will make every
rTeasonable erffort tq.acEept all eligible speﬂt fuel froﬁ the
HFR vmactar {n Petten‘hy the program deadline of Mhy 12, |
2009. However, becauee of lzmated chipping capab;lltzca,
the Government of the Unlted States may ée unnblc tc accept
fuel.eligihie for shipment to Lhe Undted States if Loo many -
facilities try to scheiule their shipments tooc close to the
program de:.dllne. It-at’the end ot the U.S. acceptance
pregram, ,U. s. origin HEU remains in The Netherland the . 1
Governmcnt of thc‘pnited States and the GCuropean Commission
euihcrities will consult, conce%niné its disjositicn.:‘

pptiods olhes than. shipment to the United States.

1he above assurances by the Eurcpean Commiasgion to .
convert the HFR research zearrdr in Peftten to LEU fuel will
crpase tn be offectmve if the Government of the Un;ted Stateﬁ

is mot in a pns;taon.to supply HEU raquired to fuel the ”

l
‘Teartor. until ies’full conversion toé LEU, or to accept the i
{

.physical del;very of . epen: nuclear fuel f:om the HFR reacto:;
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in petten which satisties. program 'reqi:irements specified in
. this pote and contained in the anartmant of Energy z‘ecerd

of deczszon foz the environmental zmpact atutement cn' 8 .
. propoeea nuclear weapons non-p:olzferation pol.:.c:y concerning

foreign research reactor Bpent nucled: fuel’ isaued on May

\-

13, 19%6. . | _ .

c The United States Miagion to the European Union
recuasts on. behalf of the chemmant ‘of the Un:.ted statca of °

America that the Europcan Comm:.ee:.on confim that it shzu:

-

these understandings.’

.

The United States Mission to the European Union avails

irsalf of thia oppertunity to.renew te the European

Commission the. aseurancee of ite-higheet concideration.

'Y

United States Mission to-the Eurcpean Union
Brussrla, January 3, 2000 .
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The European Commission preseuts its comnpliments to The United Statés Mission to the
Europcan Union' and has the honour to a:knowlzdgc receipt oi' is note of today'y date
which reade as follows: . .

“THe Umted States Missjon to the Furopean Union presents its cornpliments to thc
Buwupcar: Comuuission and has the honor to proposc on behalf bf the Government
«of the United States of America the following understandings with 1espect o the
supply of fresh highly enriched vranfum (HEU) fuel for the HER rcsearch reactor at-
the Joint Research' Centre at Petten, ‘me Netherlands end the shipment of .speat
Tesearch reactor tuel fram that reactar. *

’Wit}: tcspect to the supply of fresh TIEU fuel, the Covernment of the United Stares
of America underitands that the HFR research reactor in Petten can be converted
from HEU to low enriched uranivm (LEU) fuel using existing qualified LEU fuels,
and that the reactor 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 procm'ed. The "Government of the United States-also understands that the
conversion will involve an active collaboration belween experts at-the Joint
Rescarch Centre and the U.S. Deparmment of Energy's Nativnal Labuoratories, as
well as other experts as appropriete, and that the Europcan Commission will keep
the Gavernment of the Umted States mfonned of progress toward [icensing and:*
conversion. .

By its scccptance of this pote, the Furopean Conunissiun comveys to the
Goverrmment of the United Statcs its assurances that the IITR research reactor in
Petten will be converted from HEU to LEU fucl as soon .2s a liccnsc has been
granted by the Dutch regulztoxy suthoerities and LEU fuel procured for the reactor,
and that the HFR réactor in Pettea will seek such license and fue] in g timely
manner. The Government of the United States confirms that such ‘assurances satisfy
‘. " the provisions of the Atomic Energy Act, as amended. for the interim supply of
fresh JTEU for use.as fuel for the HFR 1escarch reactor ju Petien. On that basis, and
in accordanes with opplicablc laws and regulations of the United Statcs of Aniiva,
the Government of the United States is prepared to make its best cfforts to make
sufficieat fresh HEU availsble 10 the Buropesn Commission in order to permit full
operation nf the HFR reactor in Petten untl 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 Penten. the European Commission will have the option
to usc other IIEU avajlable to 1t 8 V) upcrau: that reagtor. .

With respect 1o the acceptance of spent tuel from the "HFR reactor in Perten, the
Guvemnigent of (he United: States understands that, barring unforeseen hcensing
difficultics beyond the control of the Eugopean Comaiission, the couversion of the
HFR reactor in'Petten will be completed by May 12, 2006 and that-in any case the
reactar ‘will not operate on HEU after May 12, 2006. On the basic of thic
understanding, and in acrnrdanc: with the laws ‘and regulations of the. Umted '

o - wmamtms ame b

l
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Statcs the Government of tbe United Stancs of Amcnca is preparcd i in prmc:plc w
accept, for storage and disposition in the Dmtec States, soent pmclear fuel
assemblies from the HFR research reactor in Petten yroduced from uranium
enriched in the Tnited States. All HEU apd LEU spent nuclear fuel generated st the

. HFK reactor in Petten, and contaiming uranium gnniched in the Tlnited States and
meetdng prog:am ellglbﬂity requlrements will be accepted by the Government of
the Uniled Sratss, subject (o the proviso in the following paragrapb, as long as the
speat nuclear fucl is discharged from the reactor no later than May 12, 2006 and
shipments to the United States arc completed no later than May 12, 2009, LEU
spent nuclear fuel will not be accepted until all HEU spent-nuclear fuel has been
acsepted, unless, the Government of the United States .and .the European
Commission agree that extenuating circumstances related to foreign research
reactor spent puclear fuel acceptance program requiremens have arisen to require
otherwise. - . .

* The (overnment of the Linited Ststes wxﬂ make every reasonable effart to accept
all eligible spent fuel from the HFR reactor in Peren by the program. desdline of
May 12, 2009. However, because of limited shipping capabilites, the Government
of the United States may be auable to accept fuel eligible for shipment to the
United States if too many facilities try to schedulc their shipments too cluse to the
program deadline. If ot the end of the U.S. scceptance program, US. engin IIEU
remains in The Netherlands, the Government of the Ugiited Statés and the Buropean
Commissian anthorities will consvlt, conccmmg it< disposition, options other than
shipment to the United States.

- The above a.,surances by the European Commission to convert the HPR .rescarch
reactor in Petten to LEU fue] will cease 10 be effective if the Government of the
United States s nat in a’position to supply HEU required to fuel the seactor untdl its
full conversion to LEU, or to accept the phy<:cal delivery of spent nuclear tuel from
the HFR reactor in Pernen which sarisfies program requirements spec:f ied in this
uotc und .coptaiued in the Deparmment of Energy .record of decision for the
cnvironmental impact starcment on a proposed nuclear weapons nou—pruhfcratwn
policy conceming forczgn rcscnn:h tcaclor spent nuclear fuel issucd oh May 13,
1956.

The United States Mxmou to the European Union requests ‘op behall of the
. .Government of the United States' of Amcrica: that thc Burcpcan Commission
confirm that it shares these understandings.” :

The European Commlssxcm bas the honour to cunﬁrm that {t shares the understandmgs of
this note and requests you kindly o wansmit this confirmation 10 your Government. oLt

The Europea.n ‘Commission avails itself of this opportumty to renew to The United States
Mission 1o the Eurapean Union. the assmuaes of its highect consideration. -

. For the CommissitH of the European Commumne:
Herbert . Allgeiar to. ¢

Direcror General of the Joint Research Centre . |
Brussels, 10 January 2000
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ﬂ EUROPEAN COMMISSION
DIRECTORATE GENERAL JRC

JOINT RESEARCH CENTRE

'ﬁm’l institute for Advanced Materials

MFR Un?

r.81-/83

Petten, May 4, 2000
HFR/AG/0005.04.01

To : The Office of General Council

US Nuclear Regulatory Commission Post-it* Fax Note 7671 [P gly\ce ‘393:". C.‘
Attn : Ms. Karen Cyr - < ™ e Betky Wright From ¢, MQLas!ghS!n
Fax: 00 1 301 415 3200 G S W C gy

. Phone & Phone 'q\lﬂ ay7- 5664
Sgl:leuglfet:f Rseezrleat::y Commission Faxe 19 Fax ¥ N =170 J,
Attn : Mr. Emilngulianry Beﬁg Enc.\oszA ‘&or 30‘-“‘ \n‘?orn\a‘t(on S
Fax: 00 1301415 1672 /&

The Executive Secretary

US Department of State XS Y %4487 K& //

Afin ; Ms. Kristie Kenney

Fax: 00 1202 847 5620 HE U %91 /ﬂm

Cc: Transnudlear, Inc.
Attn : Mr. John Mangusi
Fax: 00 1914 347 5170

Subject : NCl intervention

Please find attached a letler with annex conceming the above men’uoned subject. The
original ietter will be sent by express max!

J. Guidez
Head of RFR Unit

Pages: Covef +8

PO Box 2, 1755 2G Petten, The Netherlands
Switchboard +31 224 SE655586 - Direct +31 224 565151 - Fax +31 224 561449
E-mail; guige2@jre.n
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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 : NCI intervention concerning HEU export license for Petten

On April 6, 2000 the Nuclear Control institute (NCI) submitted an amendment to a 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 NC| does not oppose the export of HEU to the Petten reactor, but
it raises questions with regard to the following issues : »

- compliance with the Schumer Amendment to the Atomnic Energy Act

- the conversion period

- any HEU excess

Dur 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 Jow enriched uranium (LEU), supply of fresh HEU for the HFR and acceptance -
of spent fue! 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 LEU 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 0 the European Commission in order to permit full operation of the HFR at Petten
until its conversion to LEU is completed.

PO Bax 2, 1755 ZG Petten, The Netherlands
Swilchboard +31 224 S65858 - Direct 431 224 565151 « Fax +31 224 S61445
E-mail; guidez@ijrcn




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 contro} 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 5 years before the research reactor of the University of
Delft in the Netherlands obtained a license needed to start LEU conversion of that reactor.

On the basis of that experience and the amount of work to be done the European
Commission applied, through Transnuciear, Inc., for a United States expor license for 4
years supply of HEU anbcnpatmg that this is needed to continue operation of the HFR until
its conversion to LEU is completed,

3. Any HEU excess

in the check list added fo the export license application information is given conceming 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 1939).

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 Nathsriands
Swilchboard +31 224 585058 - Direct +31 224 555151 - Fax +31 224 561443
E-mai: guide2@jre.nt
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-No. 100. o ’ .

The United States Mission to ‘the Euroﬁean.?nion
presents its compliments .to the European Commission and has
the honor ‘to propose on behalf of the Government of ths

United States of Ameriea the following undeéstandings with

.zespect :o the supply of fresh highly enxriched uranium (HEU}

fuel foz the KFR research reactor at the Joint Research ‘
Centze‘at Petten, -The Netherlands an? the.ahipment‘of spent
research reactor fpel from that reactox. .

With xespect to the,supply of freen HEU fuel, the *
Govexrnment of'Ehe ﬁnited States of America understande that
the HFR reseaych reactor in Péteen can be converted £rom HEU

to lew enriched uranium (LEU) fuel uelng ex1st1ng cualified

' LSU fuels, and that, the reacto: w111 be convezted f£rom HEU

fuel to LEU fuel as soon as the conversioen has been lzcensed

‘by regulatory authorities in The' Netherlands and LEU fuel

‘procuzed. The Government of the Tnited States also
underatands that the convereaon will 1nvnlve an active

.collabcrat;on between experts at the Joint Research Centre

and the U. s . Department of Energy's National Laboratorzes. |

" ap'well as other experts es-app:op:zate. and that the

European CommLSSLOn will keep the Government of the Un;:ed i

Sdates 1nformed of progress tcward lzcen81ng end canversxcn.

By its acceptance of this note. the Euiopean Commission!

. « ) 0 I

conveys to the Government of the United States its .
assurances that the EFR research reactor in Petten will be ﬁ
- * . . l
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regulations of the Tnited States, the Government of the

P . ¢ »l .
.. X .

- .
) . *

*e . - -
M . . . . . .

. éonverte.d from HEU to LEU f'_-uel .ag soon .28 a license has I?een-'.

granted by the D}:tch}eéul'a.tozy authorities and LEU fuel -
procu::e::l for the 'react:c;r.. asd that the HFR reactor in Petten
will seek such 1ic;nse and ‘fuel in a timel?'manner. The
Governmen:-of'the Uniied States confizms that such
assurances sat:.afy the prev:.s;ons of the Atomic Energy Act,
as amended, for the ;nter;m aupply of" freah HEU..for use as

fuel for the HFR :esearch reactor in Petten.' .On that basis,
and ;n accordance wiﬁh‘applicable laws and regulations of
the United States;éf Americ;, the Government of the United
States ia'prepgéed to make its beét;efforts to make
sufficient fresh HEU availablejto the Eurocpean QQmmiésion iﬁ

order to permit full operatiocn of the HFR rea:toi in Petten

until its conwersion to LEU is completed. The Government of .

the United States recognizes that if it is unable to suyply

.fresh HEU for the HFR' reactor in Petten, the Eurqpean

Commieeion will have the. option to use cther HEU available

.te it to opérate that zeagtg;. ) . .

- L3

. wi&nﬂrespptt'to the acceptance of spent fuel from the
HFR ;e;ctd; in Petten, the Government bf.the United States
understands that, barring unforeseen licensing difficulties
beyond the control of the European'COmmiasi;n, theg ‘

conwersionﬂof the EFR reaétoz in Petten will be coﬁpleted by

‘May 12, 2005 and tkat in any casé the reactor w;ll not

operate on HEU aft-z May 12, 2006. - On the baeis of this
understanding, and in accordance with the laws and

(]
Uh:ced States of America is prepared in principle to accept.

for storage and disposition. in the United States, spent

'nuc;ea: fuel assemblies from the HFR research xeactor in

]
Fetten produced f£rom uranium epriched in the ﬁhited states.s
l

All HEU and LEU sbent nuclear fuel generated at the HFR

11/01 ‘00 DIN 12:48 ITX/RX NR §410) ibooa
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'reaeter until its full conversion to LEU, or to accept the

reactor in }etten, and eenteiring uraﬁﬁum enriched in the
United Etates ane -aee....n== ,-cgram eeegzbility requirements.
will be accepted by the Government of the Uhited States,
sub;eet to the proviso in the follewing paragraph, as long

as the epent nuclear fuel is dlscharged £rom the reactor no

- later than May 12, 8005 and ehipments to the Unzted ‘States

are completed no leter than May 12, 2003 .LED epent.nuclear

fuel will not be accepted until all HEU spent nuclear fuel

has been.aceeéted; unless the Government eé the ﬁnited

States and the Eurepeen Cemmzsszon -agree that extenuating

.circumstances related to foréign research reactexr spent

nuclear fuel acceptance Pprogram reqq;rements have arisen to-
require othexwime.  ,

The dovernment of the United states will make every
reascnable effort to accept all el;gzble spent fuel from the
BFR reactor. 1n Petten by the program deadline of May iz,
200s. Hnwever, because of limited shipping capab;lltzea,
the Government of the United States may he uneble to accept
fuel.ellglble for shlpment to the United States af too many
facilities try to schedule their sh;pmente too close te the
program deadllne If et ‘the end of the U.S. acceptance
pregram, U. s. erig;n HEU remains in The Netherlands, the |
Government of the United States and the European COmmzss;on

authcr;tles will consult, concern;ng ets d;epos;t:en.

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

-

convert the HFR research reactdr in Petten _to LEU fuel will’
cease te be effective if the Government ef the Unzted State

s
[
is not in a position to supply HEU required to fuel tha ]
)

phye;eal delivery of . -Spent: nucleer fuel from the HFR reaeteﬁ
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in petten,whiéh satis{ies. program Tequirements gpecified in

this note and contained in the Department of Energy=igccrd
of decisicn foxr the en%i:cnmental’impac:'statement on'a

pzopoaed nuclear weapons nnn-prclzferat;on pol;cy concerning

foreign reseaxch :eactcr spent nucleaz fuel issue& on May

I

-

13, 1596, . ' .
. . . . ) .“ *

T The United States Mission to the Buropean Union

[

iéguéété’on.behalf of the Government-of the United States of °
America that the Eurcpean’Commission confirm that it’ shares

.
. .

these understandings.’ . .

. .
- .

* The United States Miesion to the Eﬁro§ean.vn§on'évails'

itself of this opportunitf to.renew to the Furcpean

Commission the. assurances of its'bighest consideration.
. )

United States Mission to-the Eurcpean Union .
Brussels. January 3, 2000 . - .
. ‘,. ‘. ° ' ’
. ) * . N
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The European Commission presents :ts comphmmrs to The United Statés Missiop to the
European Union' and bas the honour to u:knowledgc receipt of its nnte of today's date
~which reads as follows: . '

"The Umted States Mission to the Europcan Uhion yresmts jts compliments to t'he
European Cammission and has the honor to propose on behalf of 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.

WB;; respect to the supply of fresh HEU fuel, the Government of the United States
of America understands that the HFR research reactor in Petten can be converted
fromn HEU to low enriched uranivm (LEU) fue]. using existing gualified LEU fuels,
and that the reactor will be converted from HEU fuel tq LEU fuel as soon as ths .
-conversion has been licensed by regulatory authorities in The Netherlands and LEU
fuel procured.. The’ Government of the United States- also upderstands that the
conversion will involve an active collaboration Between expests at.the Joint

- ‘Research Centre and the U.S. Department of Energy's National Laborataries, as
well as other experts as appropriate, and that the European Commission will keep
the Government of the Umtcd States mformed of progress toward licensing and:
canversion. )

By its acceptance of this mote, the Furopean Commission conveys to the
Government of the United States jts assirances that the HFR research reactor in.
Perten will be converted from HEU to LEU fuel as soon as a license has been
granted by the Dutch :evulatory suthorities and LEBU fue] procured for the resctar,
and that the HFR reactor in Petten will seck such license and fue] in 2’ timely
manner. The Government of the United States confirms 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 research reactor in Petten, On that basis, and
in accosdance with applicable Jaws 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 reactor in Petten unti) its conversion to LEU ic completed.
The Govemment of the United States recognises that if it is unable to supply fresh
. HEU far the HFR reactor in Fetten, the Europaan Commiss:on will have the opticn
to use other HEU available to xt o opcratc that reagtor; °

With respect to the m:ccpta.nce of spem fuel from the’ HFR mactar in Petten, th:
Government of the United States understands that, barring unforeseen lxcensmg
difficulties beyond the control of the Buropean Commission, the conversion of the
HFR reactor jn Petten will be completed by May 12, 2006 and that-in any case the
reactor ‘will not operate on HEU after May 12, 2006. On the basis of this
undcrslandmg‘ and in accordance with the laws and regulations of the Umuzd )

.
— - ——— -, 4,

.
- . .
ce o
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accept, for storsge and disposition in the United States, spent suclear fusl

assemblies Siom the BFR sesearch reactor in Fetiet produced from uranium
enriched in the United States. All HEU and LEU speat nuclear fuel generated at the

+ HFR reactor in Petten, and containing uranium eariched 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.
speot puclear fuel is discharged from the reactor no later than May 12, 2006 and
shipments to the Unired Statés are completed 0o later than May 12, 2089, LEU
spenr nuclear fuel will not be accepted until all HEU spent nuclear fuel has been
accepted, unless; the Government of the United Statés .and .the European
Commission agree that extenuating circumstances related to forelgn research
reactor speat buclear fuel acceptance prograra requirements have arisen to require
otherwise, e . . .

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

all eligible spent foel from the HFR reatter in Petten by the program deedline of
May 12, 2009, However, because of limited shipping capsbilities, the Government
of the United States may be unsble 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 HEU
remains in The Netherlands, the Government of the United States and the European
Commission anthorities will consult, concerming jts disposition, options other than
shipment to the United States.

- The, sbove assurances by the European Commission to convest the HFR research

reactor in Petten to LEU fue] will cease To 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 10 LEU, or to accept the physical delivery of spent nuclear fue] from
the HFR reactar in Petten which sarisfies program requirements specified in this
note and .contained in the Deparmment of Energy .record of decision for the
environmenta] impact starement on a proposed nuclear wespons nen-proliferation
policy conceming foreign rescarch reactor spent nuclear fuel issued on May 13.
1956, B T

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

.

confirm that jt shares these understandings.”

The Enropean Commission has the honour to eonfir that it shares the understandisgs of
this note and requests you kindly to transmit this confirmation to your Government.’

.States. the Government of l.hc United States of America is prepared in principle to

 P.29/839

..Government of the United States of America that the Européan Commission

he d « ¥

The European'Commissiqn avails isé:lr of this oppc:}rn.;nity 1o renew to The United States |
Mission to the European Union. the assurances of its highest considerstion. -

: . For the Commissi
: Herbert J. Allgeier Teoo.
Director General of the Joint Resedrch Centre

Brussels, 10 January 2000

(of the E.t:'.rqpean Communities -

TOTAL P.BS
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STATUS OF THE CONVERSION WORKING PLAN IN THE
HIGH FLUX REACTOR (PETTEN, THE NETHERLANDS)
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Nuclear Research and consultancy Group (NRG)
P.O. Box 25, 1755 ZG Petten, the Netherlands
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ABSTRACT

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

fuel consumption, cost anddelay 1o obiain 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 end 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 Centre (JRC) of the European Commission is one of the most
powerful multipurpese 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

i Research and consultancy Group (NRG) being a daughter company of the Netherlands Energy
Research Foundation (ECN) and KEMA, the Netherlands.

2. General

Thez HFR is a pool-in-tank type, Tight water cooled and moderated Research Reactor (RR), operated at
a nominal power of 45 MW. In opezation 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 pred:ctable 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 retummed 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 neutromc 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:

. 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 retumn 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.

U 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  phasei: parametric study to define the optimum LEU-element

J 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 Authontles and consent was

granted.
4. Phase 1: Parametric study

4.1 Introduction

Already at the start of the RERTR program the first studies were perfonned 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 U3Si; 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 implementati6n 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; .
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 glven in §4.2 a limited number of parameters remains to achieve

the most economic core conversion i.e.

. 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;

] 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
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,* . type of fuel/density | UsSi, - Al

-3 J number of fuel plates (FE/CR) 20117

3 . meat thickness 0.76 mm )

5 . cladding thickness 0.38/0.57 mm .

.“’é; ) coolant gaps : . 246 mm

% o type of burnable poisson Cd-wires

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

%‘ 5. Phase 2 Technical qualification _ v

g "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

A

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 calculatjons 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).

ot 4 kol

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

e e S i 06 e &

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
e safety analysis report
o technical specification
: e  environmental impact study

The necessary work to comp]ete phase 3 starting mid 2001 will be fully 1ntegrated 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:

. the design of the optimum LEU fuel element is nearmg 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; '

. 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; .

. 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 spént fuel to DOE Savannah
River. o

?
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