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

June 15, 2000

7ears

The Honorable Benjamin A. Gilman, Chairman
Committee on Internationa! Relations

United States House of Representatives
Washington, D.C. 20515

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 I can be of further assistance, please contact me.

Sincerely, 3

Dennis K. Rathbun, Director
Office of Congresssional Affairs

Enclosure:
As stated

cc: The Honorable Sam Gejdenson
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Ms. Janice Dunn Lee

Director, International Programs

United States Nuciear Regulatory Commission
Rockville, Maryiand

Dear Ms. L.ee:

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. 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.

W=7 1o, XSHIMO02611 - Application by Transnuclear, Ing for z2uthorization to expoit to

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

10 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 tae 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 inet and that the proposed export would 70t 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 approva! 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.
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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 esseéntial 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 concem 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: J. Santos Bento, Head of Unit ' Fax n°:
Euratom, Luxembourg, ESO-3 -
E-mail: Jean Binck@ecec.en.int (J. BINCK) +352 4307 33545

ACKNOWLEDGMENT OF RECEIPT OF PRIOR NOTIFICATION

Ref. : US DOE / NRC License XSNM02611 (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 IO of the
Administrative Arrangement relating to the above referred transfer.

ks

J. SANTOS BENTO

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

hZ 9 W 1E ¥ m
410 Q3AI3038

Béatiment Cube - Plateau du Kirchberg - L-2820 Luxembourg
Telephone: direct line (+352)430%.34798 exchange 43011. Fax: 4301.33545
Telearaphic address: EURDOC LU 2752 _ e
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Eurocpean Commission will keep the Government of the Unired i

-

-No. 100. ‘ ) . . ’ . .

!
The United States Migsion to ‘the Kuropean Union

presents its compliments to the Puropesn Commissionh and has

the honor to propose on.ﬁehalf-of the Government of the

. United Statee of America the following undoretandings with

.rospoct to the supply of fresh highly enriched uranlum (HEU)
fuel fo; tle KFR reseaxch reactor dl the Jo;nt Research

Céntre 'at Petten. -The Netherlands and the Bhlpment of spent

. research reactoxr rpel from that reactor.

With reepact to the supply of freeh HEU fuecl, the -~
Government ef the thted 'tatea of America understands that
Lhe KFR research reactor in Pettcn can be LunveLLed from HBU
to low enriched uranium (LEU) fuel using existing qual;fled
LEU tuels, and that the reactor w111 be converted from ﬂPU
fuel wo LEU fgel as soon as the conversion bas been l:CEnsed
by regulatery authoritics in The'Ntthcrlanés and LEU fuel

procured The' Government of the thted States also

d-&aLcnda that tho converbron will anolve an active

.collaboration between experts at the do;nt Reaearch Centre

and the'U. q Departmpnr of Energy's National Laboratories,

as-'well as other experts as -appropriate, and that the

Stitee informed of progrecze toward licensing and conversion.

.
. -

By its acceptance of this note, the European dbmﬁisaiuu'
. . l

conveys to the Government of Lhe United States ils

assucances that the HFR research reactor in Petten will be |
. . N . - ]

- ~ -
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"-te it to operate that reacte;.

until its convers:un.to LEU iy cumpleted. The Government of .

regulations. of the United States. the'bobernment of the

hoos

.. ’

. . .
.. .. - . . ~
. . . -

oonvcrtea Erom EEﬁ':c'LEU‘iuel—as soon 88 a license has been
granted by the Dutch e gulaLo:y authorities and LEU fuel
procured_tor_che rcactor,_and that the HFR reactor in Petten
will seek such iicense and fuel in a timel?’mannezc The :
Government. of the United Statga confirms that such
anAurances satiefy the provisions of thé Atomic Energy Act,
as amanded, for the interim aupply of 'fresh HEU..for use ae
fucl for the JFR rcsearch reactor in Petlen. On that basis,-
and ;n accardance with applicable laws and regulatipns ot
the uUnited states ‘of Americé. the Government of the United
States is'prepq;ed tn make ite best. efforte to make .
sufficient fresh HEU availabla to the European Commls ion in
order to permit £ull cpcrah;on of the HFR reecter in Petten .
the United States recognizes that if it is unable to supply
fresh EEU for the EFR'Teactor 1n Patrten, the Europaan . .

Commiasion will hav= the option to use other HEU avajilable

-

w;Lh :eapect to the acceptance of spent fuel from ‘the

HFR reactor in 9et:en, the Government of the United Statas

understands that, barring unforeseen licenaing difficulties .

baynnd the control of the Eurcpean Commigeion, the, -

conversion of the HFR reaétor in Pctten will be coﬁplctcd by .

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

operdle on HEU after May 12, 2006. - On the bagis of this
understanding, and in accordarnce with the laws and

United States of America ie prepa%éd.in principle to accept,
fpr storage and disposition.in the United States, gpent

nuclear fuel assembliaes fxom the HFR researeh rcactoer in

Petten produced from uran;um ehriched zn the United States.

PR

211 HEU and LEU apcnt nuclear fuel geuezaLed at the HFR
11701 ‘00 DIN 12:48 [TX/RX NR D410} [@ooy
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‘Teanror. until iets ' full convereien té LEU, or to accept the

reactor in éetién; ard centainin& ugﬁhium'enriched in the
United States and meetzng program ellgib;lzty requ¢:ements.
will bs dguepLed by the Government Df the United States.
subject to the provisc in the following paragraph, as 1ong’
as the apent npclear fuel is discharmed from the reactor ne

. .

later than May 12, 2006 and ehiément'e to the. Unitcd ‘Etates

are completed no latcz ‘than May 12, goos- LEU apent nuclear -

fuel will not be accepted until all REU wpeul nuclca; Luel

has been apcepLed, unless the Government Of the United

states and the Eurcpean Commission agree that extenuating

" eircumstances related to foréign research reactor spent

-

nucleaxr fuel acceptance program requiremente have arisen to-

reguire otherwisce.

The éovernmenL of Lhe United States will make every

reasocnable etfort to accept all elig:.ble spent fuel from the

HFR reactor 1n P@tten by the program deadlzne of Méy 12,
2009. Howaver, because of limited shipping capab;lltlca,
the CGovernment of the Uhitcé States may ée unablc to accept
fuel, eligible for shipment to Lhe United States if Loo many -
facilitiee try to schedule their shipments too close to the
prcgrgmldeadline. I:'ag’the end ot the U.S. acceptance
program, ,U. s. érigin HEU remains in Tﬁa Nethérlando the . 1
Government of the United States end the Curcopean Commission

authcrxtles will consult, conce;ning its disposition, "

options wlhes than. shipment to the United States.

-
.
-
.

.  ‘Ihe above assurances by thie Eurcpean Commirgion to .
convert the HFR research réarrﬁ? in Petten to LEU fuel willf
crase to be offﬂctzve 1£ the Government of the Un;ted Stated

is ot in a prosition to supply HEU rnquired te furl the”

.physical del;very of . -spent.- nuclear fuel f:om the HFR reactor
" 13701 00 DIN 12:45 [TI/RI NR 9410] @004
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in petten which patisties. progzam requ1rnments spe cified in
this note and contained in the Daepartment of Energy rcccz-d
of dec;slon for the enViroomental 1mpa=t atatement en'a -
propoeea nuclear weapops ncn-prolzfe;ntion-policx <uncerning
fbreign research reaéiar spent nucleér £ue;ilgsueq on May

\'c

13, 1996. . ' ) .

The United States Mission to the European Unien

- requests on. behalf of the chernmaﬁtfof the United Statco of

Amcrica that the Europcnn Cemmleelcn confirm that it’ shar-

these understandings.’ ‘

. .

The United States Mission to the European Union ava;lc'
irself of thia opportun;ty to . renevw to the European

Commission the. aseurances of 1ta~highest condideration.

United States Mission to-the Eurcpean Unien .
Rrussp1n January 3, 2000 .

LdiTih)
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The European Commission preseuts its compliments to The United Stares Mission to the
Europcan Union- and has the honour to acknowlodgc receipt of its note of today's date
which reade as follows: .

“THe Umtcd States Mission to the European Uhion presents its compliments to thc
Bwuopcan Comuuission and has the honor to proposc on behalf 6f the Government
«of the Unitcd Statcs of Amarica the following nnderstandings with respect W the
supply of frech highly enriched vranfum (HEU) fuel for the HFR rcsearch reactor at.
the Joint Research' Centre at Petten, The Neterlands and the shipment of .speat
Tesearch reactor fuel fram that rcactor

'Wit]: rcsPcct to the supply of fresh TIEU fuel, the Government of the United Starey
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 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 procu:e.d. The ‘Government of the United Stares-also understands that the
convession will invalve an active collaboranon between experts at- the Joint
Rescarch Centre and the U.S. Dcpum;cnt of Energy's Nativnal Laboratories, as
well as other experts as appropriate, end that the Europcan Commission will keep
the Gavernment of the Umted States xnformed of progress toward [icensing and*
conversion. .

By its scccptance of this pote, the European Comunissiun coaveys to the
Government of the United Statcs its assurances that the III'R ressarch reactor in
Petten will be converted from HEU te LEU fucl as soon as a licensc has been’
granted by the Dutch regulmxy suthorities and LEU fuel procured for the reactor,
and that the HFR reactor in Petten will seek such Jicense and fuel in 9 timely
manner. The Government of the United States confirms that such ‘assurances satisfy
T iz provisions of the Atomic Energy Act, &s amended, for the interim supply of
fresh I{EU for use.as fuel for the HFR 1esearch reactor ju Petten. On that basis, and
in accordagee with applicablc laws and regulations of the United Statcs of Aniciive,
the Government of the United States js prepared to make its best cfforts to make
sufficieat fresh HEU availeble 1o the Buropaan Commission in order to permit full
operation of the HFR reactor in Petten unti! its conversion to LEU is completsd. .
The Government of the United States recopnises that if it is unable.to supply frash
. HEU for the HFR reactor in Penten. the European Commission will have the option
to usc other IIEU available to 1t %) upcrau: that reastor. .

With respect to the acceptance of spent tuel from the “HFR reactor in Perten, the
Guvernigent of the Upited. States understands that, barring unforeseen hcensing
difficultics beyond the control of the Eugopean Comuiission, the couversivn of the
HFR rteactor in'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 basic of this
understanding, and in m:mrdanc: with the laws 2nd regulations of the. Umted

cms m memmma aae se
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Statcs the Governmeat of the United Smcs of Amznca is preparcd in prmcxplc w
accept, for storage and dispesition in the. Dmted Starcs, spont puelear fuel
assemblies from the HFR research reactor in Petten prodmd from uranium
enriched in the TInited States. All HEU and LEU spent nuclear fuel generated at the
. HFR reactor in Petten, and contzining uranium ennched in the Tlnited States and
meedng progra.m cngﬂ:mty requkements will be accepted by the Government of
the United States, subject 10 the proviso {a the following paragraph, as Iong as the
spent 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 sceepted until all HEU spent ‘nuclear fuel has been
acrepted, unless, the Goverament of the United States .and the Buropean
Commission agree that extennating circumstances related to foreign research
reactor spent nuclear fuel acceprance program requjmmants havc arisen to require
otherwise. ' . . .

* The (Gavernment of the Linited Ststes will make every reasonable. effart to -accept
all eligible spent fuel from the HFR reactor in Petten by the program_desdline ot
May 12, 2009. However, because of limited shipping capabilitles, the Government
of the United States may be auable w accept fuel eligible for shipment to the
United States if too many facilities try to schedulc their shipmeats too cluse to the
progrem deadline, If at the cnd of the U.S. scceptance program, U.S. erigin IEU
remains in The Netherlands, the Government of the United Statés and the Buropean
Commissian antharities will consult, concemme its disposition, options other than
shipmeast to the United States.

. The above assurances by the European Commission to convert the HFR rescarch
reactor in Petten to LEU fuel will ceage to be effective if the Government of the
United States.is nat 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 KFR reactor in Petien which satisfies program requirements spec:.f ied in this
uote sad .contaiued in l.hc Deparmnent of Fnergy .record of decision for the
environmental jmpact starement on a proposed nuclear weapons nou-prohfcrauuu
policy conceming fomgn rcscan:h tcactor spent nuclear fuel issucd’'oh May 13,
1996.

The United States Mi::iou to the European Uuion requests ‘on behall of the
. Goverament of thc United States of America tha: thc Europcan Commxssxon
confirm that it shares these understandings. :

The European Commission has the honour to conﬁgi: that it shares the understandirngs of
this note and requests you kindly o mansmit this confirmartion to your Government.’ L

The Eumpean ‘Commission avails itself of this cpporfumty to renew to The United States
Missian fo the European Union.the assm-ances of its lnghut comsideration. -

. For the Commissid# of the European C'ommwum:
Herbert . Aligeier T v

Director General of the Join? Research Cemtre . |
Brussels, 10 Jamwry 2000
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ﬁ EUROPEAN COMMISSION
DIRECTORATE GENERAL JRC

JOINT RESEARCH CENTRE

'ﬁmﬁ Institute for Advanced Materials

HFRUn#t

To : The Office of General Council
US Nuclear Regulatory Commission
Attn : Ms. Karen Cyr
Fax: 00 13014153200

OHice of the Secretary

US Nuclear Regulatory Commission
Atin : Mr. Emile Julian

Fax: 00 1301415 1672

The Executive Secretary
US Department of State
Atin : Ms. Kristie Kenney
Fax: 00 1202 647 5620

Cec: Transnud'ear, Inc.

Atin : Mr. John Mangusi
Fax: 00 1914 347 5170

Subject : NCl intervention

- P4 347 Sl'rY F.81-783

P'étten, May 4, 2000

HFR/AG/0005.04.01
Post-it* Fax Note 7671 [P2egla\ce [eges® Q
Te N\s.&ﬂkg \_Ur,‘%h}_ From X, MCLA (
Comert Yy NRC Co. N Y
Phone & Phone !qv!! 3'!] . 506' I
Fax# T Fax # v 1770

/@,

Retty inc.\oszd for 3our \rﬁorma‘hoh \

XSnmo & //
HE U %ﬁ Flten

Please find attached a letier with annex conceming the above memuoned subject. The

original letter will be sent by express mall

J. Guidez
Head of HFR Unit

Pages: Covef +8

PO Box 2, 1755 2G Petten, The Netherlands

Switchtoard +31 224 S656586 - Direct +31 224 565151 -

E-mail: guidez@jre.nl

Fax +31 224 561449
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™% | DIRECTORATE GENERAL JRC
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o

institute for Advanced Materials
NFR 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 & 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 Netherlands.

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 : -

- 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 Eneray 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 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 10 the European Commission in order to permit full operation of the HFR at Petten
until its conversion to LEU is completed.

PO Box 2, 1755 ZG Petten, The Netherlands
Swilchboard +31 224 SE5856 - Diract 431 224 565151 « Fax +31 224 561448
. £-mail: guidez@ire.nl
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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
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 Transnuclear, Inc., for a United States export 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 o 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
g0, but yearly and progress on the conversion studies will be reported in the annual RERTR
meetings (see also RERTR 1998 and 1989).

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, 1755 2ZG Petlen, The Natheriands
Svilchboard +31 224 565058 - Direct 31 224 555151 « Fax +31 224 $61449
E-mail: guidez@jrc.nl
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The United States Misa;on to ‘the Burcpean Union

Presents Lts ccmplimenta to the Eurcpean Commls;;cn and has
the hozor to propose on behalf of the Government of the
Tnited States of Amerzca the follow:ng unde:standzngs with
xespect to the supply of’ fresh highly enriched uranium (HEU)
fuel for the HFR research reactoxr at the' Joint Reaearch

Centre at Petten, The Netherlands and the ahipment of spent

. research reactor fuel from that reacter.

-

With respect to the supply of fresh HEU fuel, the -
Government of the Unzted States of America understands that
the HFR research reactor in.Petten can ke converted from HEU
to 1ow enriched uranium (LEU) fuel usxng ex;st;ng gualified
LEU fuels, and that, the reactor w;ll be converted fxom HEU
fuel to LEU fiel ae soon as the conversion has been lzcensed
by regulatory authorities in The'Netherlands and LEU fuel
‘procured The Government of the TUnited States also
understands that the oonvera;on will znvolve an ao:r?e

collaborat;on between experts at the Joint Reaearch Centre

and the uU. s . Department of Energy's National Laboratories. |

" as‘well as other experts as-approprzate. and that the

European Comm;sszon will keep the Governmen: of the Un;:ed i

s:ates 1nformed of progress toward lzeen51ng and oonversxon.

By its acceptance of this note. the European dbmﬁissicn'

. - . - * l

conveys to the Government of the United States its .
assurances that the HFR research reactor in Petten will be f
. . L] 4 l

. a
- .
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.converted from HEU to LEU fuel-ae ‘soon as a license has been

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

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

"~to it to operate that reactor. ‘

‘May 12, 2008 and trat in any casé the reactor w;ll not
regulations of the Toited States, the Government of the

'nuc;ear fuel assemblies from the HPR research xeactor in

. ” L4
-
- . . . . .
.

granted by the Dutoh regulatory authorities and LEU fuel -
procured for' the reactor,.and that the EFR reactor in Petten
will seek such license and 'fuel in a timely manner. The
Government'of'the Uhited States confi:ms.that such
assurances satisfy the brovicions of the Atomic Energy Act,
as amended, for the interim oupp}y of’freso HEU..-for use as
fuel ror the HFR research reector in Petten.' .On that basis,

and in accordance with applicable laws and regulations of

Sy TY A SRACATHREITEAS A VAL B YN 3 R A YRR T

the United States'cf America, the Government of the United
States is prepared ta make its heet,efforts to make
sufficient fresh HEU available .to the European Commission iﬁ

order to permit full operatron of the HFR reactor in Pettcn
the United States recognizes that if it is unable to supply

Commieeion will have the.opt;on to use other HEU available X

- .

wzth respect te the acceptance of spent fuel from the
HFR reactor in Pet-en, the Gevernment ©f the Unrted Statoa_'
understands that, barring unforeseen licensing difficulties .

beyond the control of the EuropeanICommieeion, the

l’-"'.? RS T L DRI T TRT B ILF T P N

conwerszon-of the HFR reactor ;n Petten w111 be completed by

R DY

operxate on HEU aftﬂr May 12, 2006. - On the paezs of this

understanding, and in accordance w;th the laws and

Unzted States ot Amerzca is prepared in principle to accept,

£or storage and dlsposrtion in the United States, spent

S e fem e e e ey 4 e

Petten produced from uranium epriched in the United States.

. .
el 18y S W e

A1l HEU and LEU spent nuclear fuel generated at the HFR
11761 ‘00 DIN 12:48 [TX/RX NR 5410) @003
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reactor in.}ecien, and centairing urarium enriched in the
United states ena 1eeting p:ogram eczgzbility requirements.
will be accepted by the Geverument cf the Uhited States,
subject tb the proviso in the followiag paragraph. as long

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

- later than May 12, 2005 and ehipments to :he Unzted ‘States

are eempleted no later than May 12. 2009 LEU spent nuclear

: fuel will mot be accepted until all HEU spent nuclear fuel

haa been accepted, unless the Government c£ the Uni:ed
s:ates and the Eurcpean Cemm;seacn -agree that extenuating
eircumstances related to foréign research reactexr spent
miclear fuel acceptance program reqq;rements have arisen to-
require etherwiee{. B

,
LX) o

The Governmment of the United Srates will make every
reascnable effort to accept all eligzble spent fuel frcm the
BFR reactor. an Petten.by the program deadline of May iz,
2008. However, because of limited shipping capabllatzea,
the chernment of the Uni:ed States may be unable teo accept
fuel, elzglble for shipment to the Unlted States ;£ too many
facilities try to schedule their shapments too close to the
program deadllne If at ‘the end of the U.S. acceptance
program, , U. s. erlgln HEU remains in The Netherlands, the {
Government of the Un;ted States and the Eurcpean COmm;ssacn
authorities will consult, concern;ng its dlepcsztaen.

options other than.sthment to the United States.

. R

The above assurances by the Furopean Commissicn to v

convert the HFR reéearch reactdr in Petten to'LEU fuel willg
cease te be effective if tle chernment of the Unzted State%
is not in a positicn to supply HEU required to fuel tha l

‘reactor until ite full conversion té LEU, or to accept the

phys;cal delivery of . ‘Spent- nuclear fuel frOm the HFR reacteq
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in Petten which satisfies. program requirements §pe=i'fied in

this pote and contain:ad in the Department of Energy *:répord

of decision for the environmental impact’ statement on'a

K »

pzopoaed nuclear weapons nnn-prol:.ferat:.cn pcl;cy concerning

foreign research reactor spent nuclear fuel iseued on May

.
-
.
. * * M
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L

The United States Misesion to the Burcpean Union

: ié@e'sté'on. behalf of the Govexmment-of the Uni;:‘ed States of

America that the Eurcpean'Cenmmission confirm that it' shares

these understandings.’ . .

* The United States Miesion to the Eu‘roi:ea.n' Union avails °
itself of .this oppcrtunity' to .renew to the Eurcpean

Commission the. assurances of its'highest consideration.
b . .

United States Mission to-the Eurcpean Union .
Brussels. January 3, 2000 L .
. . ’ Y, ° ’
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DO)n" 41, ] -

The European Commission presents ;ts compliments to The United Statés Missiop to the
European Union and has the honour to a:b\owledgc seceipt of its nota of today's date
~which reads as follows: . . .

o

"The Umtcd States Missian to the Europcm Uhien pres:nﬁ its compliments to the
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) FTuel for the HFR research reactor at
the Joint Research' Centre at Petten, The Netberlands and the shipment of .spent
1esearch reactor foel from that reactar.

wm: respect to the supply of fresh HEU fuel, the Govermment of the Umt:d States
of America underitands that the HFR rescarch reactor in Petten can be converted
from HEU to low enriched nranium (LEU) fuel using existing gualified 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 authorities in The Netherlands and LEU
fuel procured.. The” Govemment of the United States- also understands that the
conversion will involve an active collaboration berween experts at. the Joint
- ‘Research Centre and the U.S. Department of Energy's National Laborataries, as

well as other experts as appropriate, and thit the European Commission will keep
the Government of the Um:cd States m!ormed of progress toward licensing and:
canversion. )

By its acceptance of thxs pote, the Euxopean Commission conveys to the
Government of the United States jts assurances that the HFR research reactor in
Petten will be converned from HEU to LEU fuel as soon .as a license has been’
granted by the Dutch revulatory suthorities and LEU fuel procured for the reactor,
and that the HFR reactor in Petten will seek such license and fuel in 2 timely
manner, The Government of the United States confirms that such assurances satisfy
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 accogdance with applicable laws and regulations of the United States of Amefica,
the Government of the Upited States is prepared to make its best efforts to make
sufficient fresh HEU available to the Buropean Commission in order to permit fall
cperation of the HFR reactor in Petten unti) its conversion to LEU is completed.
The Government of the United States recognises that 3f it is unable to supply fresh

. HEU far the HFR reactor in Petten, the Buropsan Commission will have the option
to use other HEU available to xt 1o opcratc that reagtor; * .

With respect to the m:r.zytance. of spenx fuel from the’ HFR r:actar in Petten, th:
Government of the United States understands that, barring unforeseen licensing
difficulties beyond the control of the Buropean Commission, the convessjon of the
HFR reactor in Petten will be corppleted 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 ip accordance with the Iaws lnd regulations of the Umned ’

A
)

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

- P.esses

accept, for storege and digposition in the UUnitnd States spant nuclear fuel

assemblies Som the FFR researcn reactor in Fetieh produced from uranium
enriched in the United States. All HEU and LEU speat puclear fuel generated at the

+ HFR reactor in Petten, and containing urapium eoriched 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 long as the.
spent puclear fuel is discharged from the resctor no later than May 12, 2006 and
shipments to the Unired Statés are completed no later than May 12, 2089, LEU
spent nuclear fuel will not be accepted until all HEU spent nuclear fuel has been
accepted, unless; the Government of the United Statés .and .the Eurcpean
Commission agree that extenuating circnmstances related to forelgn research
reactar spent puclear fuel acceptance program requirements have arisen to require
otherwise. ‘ v .., - :

* The Government of the United States will meke every reasonable effort to -accept
all eligible spent foel from the HER reazter in Petten by the program desdline 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
Uhited 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 Governmeat of the United State's and the European
Commission anthorities will consult, conceming its disposition, options other than
shipment to the United Startes.

- The above assurances by the European Comsmission to convert 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 unsil its
full conversion to LEU, or to accept the physical delivery of spent nuclear fue] from
the HFR reactar in Perten which sarisfies program requirements specified in this
note and .contained in the Depanment of Energy .record of decision for the
environmental impact startment on 2 proposed nuclear wespons non-proliferation
policy conceming foreign rescarch reactor spent nuclear fuel issued’oh May 13.
1936, T T

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

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

confirm that it shares these understandings.*

The European Commission has the honour to eonfirrn that it shares the understandings of
this note and regquests you kindly to transmit this eonfirmation to your Government.’

et e o

The European ‘Commission avails itself of this oppcr}rgnity 10 renew to The United States

Mission to the Ewropean Union.the assurances of its bighest consideration. -

&

: . For the Commissi
: Herbert J, Allgeier
Direcror General of the Joint Resedrch Centre
Brussels, 10 January 2000

(of the E.wwpem: Communities
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STATUS OF THE CONVERSION WORKING PLAN IN THE
HIGH FLUX REACTOR (PETTEN, THE NETHERLANDS)

J.A. HENDRIKS, P.J.M. THIJSSEN, F.J. WIJTSMA

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 and delay 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 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 Centre (JRC) of the European Commission is one of the most
powerful multipurpose 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 Netherlands.

2. General

The HFR is a pool-in-tank type, Tight water cooled and moderated Research Reactor (RR), operated at
a nominal 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 predlctablc 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:

J Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with
HEU has dlsadvantages with respect to neutronic 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 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  phasei: 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 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 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 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);

o 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™;

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.

L 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;

o 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: bumnable p01son 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 mcorporated in the side .

plates.
L] 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 UsSiy - Al

[

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

. meat thickness 0.76 mm )

) cladding thickness 0.38/0.57 mm .
. coolant gaps 246 mm

. type of burnable poisson Cd-wires

o amount of bumable poisson 40 x 600 x @ 0:5 mm

5. Phase 2 Te_chnical 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 Tlicensing 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 UsSi, fuel behaviour;

thermal hydraulic calculations 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

. technical specification

e environmental impact study

The necessary work to complete phase 3 starting mid 2001 will be fully mtegrated 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 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;

] 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 spent fuel to DOE Savannah
River.
’ 4
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