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

June 15, 2000

years

The Honorable Jesse Helms, Chairman
Committee on Foreign Relations
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.

Sincerely,

[ rrs, [/ée/Z-

Dennis K. Rathbun, Director
Office of Congresssional Affairs

Enclosure:
As stated

cc: The Honorable Joseph R. Biden, Jr.
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Ms. Janice Dunn Lee

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

W2 1o, XS1IMO02611 ~ Application by Transnuclear, Inc for 2uthorization 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
Commiission's Joint Research Center (JRC).

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

The Executive Branch has reviewed the application and concluded that the requirements
of the Atomic Energy Act, as amended, have been imet and that the proposed 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
fuel or target which is enriched to less than 20 percent in the isotope U-235;

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

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

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

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

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

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



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

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

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

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

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

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




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

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

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@cec.ew.int (J. BINCK) +352 4301 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 I of the
Administrative Arangemcnt relating to the above referred transfer.

Yk toy

J. SANTOS BENTO

Copy: - ESA, Brussels, attn.: Ms Flingou (contract ref.: AGT/O]/ISI)
-US NRC, attn.: Mrs Betty WRIGHT (fax: + 1 301 415 23 95)
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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 b:ates Misslon to ‘the EuroPean Unlon

presents its complzmeuta te the Puropean Commlsslon and has

the honor'to propose qn.behalf of the Government of the

. United States of America the following undcéstnndings with

.respect to the supply of fresh highly enriched uranlum (HEU)

fuel fo; the HFR reaeaxch reaclor dl Lhe Jo;nt Research

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

. research reactor rpel from that reactor.

With respect to the eupply of fresh HEU fucl, the

%

Government of the Uh;ted "tatee cf America understends that

Lhe HFR rescarch reactor in Pe:tcn can be Lunve;Led from HEU

to low enriched uranium (LEU) fuel uainq existing qual;fled

LEU tuels,

and :hat the reactor w111 be converted from ﬂPU

fuel to LEU fuel as soon as the conversion has baen lzcansed

'by regulatory autheoritics in The thhcrlands and LEU fuel

procuxed

The' Government of the Un1ted States also

d—zaLeads that the converbxon will ¢nvolve an active

.

.collaboration between experts at the 401nt Research Céntre .

and the'U.S. Department of Energy's NMational Laboratories,

as-well as other experts as approprzate. and that thc

European chmzssxon will keep the Government of the Unzted i

States: informed of progresze toward licenoing and conversion.

By its ecceptances of thia note, the European Conmission
conveye to the Government of Lle United States ils

assucances that the HFR research reactor in Petren will be

-
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" to it te operate that :eaoto;.

. " ,

oonvorteo Eroo.EEﬁ':o'££U'£uo1-as.hooh a8 a lioense hias been

sronted by the Dutch xeguloLo:y authorities and LEU fuel

procured for the roaccor..and that the HFR reactor v Petten

will seek such license and fuel in a timel?’mannerf The :

Government. of the Uniéod Statoe confi:ms.that such

anAurances satisfy the provisions of thé Atomic Energy Act,

as amanded, for the interim aupply of ‘fresh HBU.-for use ae

fuol for the HFR rosearch reactor in PetLen. On that basis,-
and in accordance with applicable laws and regulations ot

the uUnited States'of America, the Government of the United

States 1s'prepo;ed ta make its boét.efforts ‘to make

sufficient fresh HEU availabla.to the European Commio“ion in

order to permit £full opcratzon of thc EFR reacter in Penten

until its conversion to LEU iz cumpleted. The Government of .

the United states recognizes that if ic is unable to supply

fresh HEU for the EFR!Teactor 1n Patten, thn European . .

CommiAsion will hav= the option te use other HEU available

‘e
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W;Lh ;ebycct to the acceptance of spent fuel from the
KFR reactor in yet:en, the Government ot the United Statas
understands that, barring unforesgseen licensing difficulties .
bnyoﬂé the control of the European7Commieeion, the. - .
conversion of the HFR :eactor ;n Petten w111 be complctod by
‘May 12 2006 ond that in any case the reaclor w111 not
operate on HEU aftﬂ: May 12, 2006. - On the basis of this
understanding, and in accordance with the lawe and
regulations of the United States. the Government of the .
United_Staﬁes of Ameriea ie prepa%éd.in principle to accept,
fpr snoraga and digposit?on-in the United States, spentf
nuolear fuel assamblies fxom the ﬁfR research rcacter in |

Pecten produced from uzanzum enriched zn the United Stotos.!
211 HEU and LEU apent nuclear fuel geuozuLed at the HFR E
11/01 ‘00 DIN 12:48 [TX/RX NR 9410]) [@oos
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'roarrnr-until its full conversion té LEU, or to accept the

c e mem e R O T

reactor in Pet*i:.c.:n; az\d contai_.ni.nc'! uz.'aniu:m entiched in the
United States and meetzng program allgib&llty requ4rement5.
will br.- df.:.t:g:t.ed by the Government of the United States.
sub1ect to the provisoc in the following paragraph as long'

as the spent npcIear fuel ie discharged from the reactor ne

N .

later than May 12, 2005 and ehiémenté to tﬁe.Uhitcd*Statea

are completed no latcr ‘than May 12, 4009- LEU apent ﬁuclear

fuel will not be accepted until all EEU wpeut nuclear Luel

Las been apcegued, unless the Government of the United

states and the European Commission agree that extenuating

" circumstances related to foréign research reactor spent

nuclear fuel acceptance program requiremente have arisen to-

reguire otherwise. .

The GovernwenL of Lhe United Stutcs will make every

reaaonable erfort to accept all eliglble spent fuel from the

HFR reacter in Pntten by the program deadl;ne of Méy 12,
2009. chever, because of limited ahipp;ng capab;l;t;ca,
the Government of the Un1ted States may be unablc to accept
fuel, eligible for shipment to Lhe United States if Loo many -
facilities try to sgredule-tneir shipments toc close to the
prog ram de:dllne. It'at’the end of the U.S. acceptance
program, . S. or;gzn HEU remains in The Netherland-, the . 1
Govexnmcnt of the United States and the Curcpean Commission
authorltles will consult, concexn;ng its drsposzt;on.

options olhe: than. shipment to the United States.

.

. . -
. .
-
.

. The above assurances by the Eurcpean Commirgion ta .
convert the HFR research reantor in Petten to LEU fuel will
crage to be effective {f tHe Government of the United Stabeé

is wot in a rpreition to supply HEU reguired te fucl the*

M- - -

.physical del;very of . epenn nuclsnr fuel from the HFR reactor
" 33/01 '00 DIN 12:48 [TL/RT KR 9410] E@ooa
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in Pett—enwhi'ch gatisties. prngzam 'reqﬁi'rements sper:i'f:'i.ed in

this note and contained in tha Dapartmant: of Energy recera

of dac;slcn foz' the enw.-onme.ntul :.mpact atatement on'a .
: propoeea nuclear weapcns non-p:ol:.feration pol.:.cy ~cuncerning

foreign research reactor spent nucledr Luel’ :Lssued on May .

- . -,

13, 1996. . . -

‘ The United States Mi agion to the Eurcpean Unien
- : i'gquésts'on. behalf of the Govarmment-ef tha United States of °
America that the Eurcpcan’Commission confirm that it’ shares

-

these understandings.’

VI PP l‘,:“.‘.',’(')~m|‘:‘r N e

* The United States Misgion to the Furopean Union avails
itsalf of thig opportunity to.renew te the Furopean .

Commission the. aseurances of ito' higheet concideration.

- - . .
- . R

"

. -
R .
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_ United States Mission te-the European Union
) Brusseala, January 3, 2000 .
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The European Commission pressuts its compliments to The United Starés Mission 1o the
Europcan Union- and has the honour to acknowkdgc receipt of is note of today's date
which reade as follows: . .

“The United States Missjon to the European Uhion presents its compliments to the
Buwupecan Comuuiysion and has the honor to proposc on behalf 6f the Government
«of the United States of America the following nnderstandings with respect o the
supply of frech highly enriched vranfum (HEU) fuel for the HFR rcsearch rcactor at-
the Joint Research' Centre at Petten, The Netherlands and the shipment of .spent
Tesearch reactor fuel tram that reactm'

\Vith rcspcct to the supply of frcsh TIGU fuel, the Government of the Umtcd Statey
of America underitands that the HFR research reactor in Petten can bc converted
from HEU to low enriched uranivumm (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:ed. The "Government, of the United States-also understands that the
conversion will invelve an active collaboration Between experts at- the Joint
Rescarch Centre and the U.S. Department of Energy’s National Laburatories, as
well as other experts as appropriate, end that the Europcan Com:mssxon will keep
the Gavernment of the Umted States mfonned of progress toward [icensing and:
canversion.

By its scccptance of this- pote, the European Comunissiun coaveys to the
Government of the United Statcs its assurances that the IITR research reactor in
Petten will be convertad from HEU to LEU fucl a3 soon as a licensc hss been’
granted by the Dutch regul:zoxy suthorities aud LEU fuel procured for the reactor,
and that the HFR reactor in Petten will seek such license :-.nd fuel in g timely
manner. The Governmest of the United States confirms that such ‘assuvances satisfy
T iz pruvisions of the Atomic Energy Act, &s amended. for the interim supply of
fresh JTEU for use.as fuel for the HFR 1esearch reactor ju Petien. On that basis, and
in accordagee with applicablc Jaws and regulations of the United Statcs of Asuciive,
the Government of the United States s prepared to make its best cfforts to make
sufficient fresh HEU availsble 1o the Buropasn Commission in ordes to permit full
operation of the HFR reagtor in Petten until its conversion to LEU is completed. .
The Government of the United States recognises that if it is unable.to’ supply frash
. HEU [or the HFR reactor in Penten. the European Commission will have the option
to usc other IIEU available u 10 upcrw: that reagtor; - .

With respect to the acceptance of spent tuel from the "HFR rteactor in Perten, the’
Guvernigent of the United: States understands that, barring unforeseen hccnsing
difficultics beyond the contro] of the Bujopecan Comuiission, the coyversion of the |
HFR reactor 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 thic !
understanding, and in acmrdancc with the laws and regulations of the. Umted Ty
[}
|
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Statcs, the Government of the United Stams of Amenca is prepared in prmcxplc w
accept. for storage and disposition in the. Dmted Stares, spent puslear fuel

assemblies from the HFR sesearch reactor in Petten produud from uranium
enriched in the Tinited States. All HEU apd LEU spent nuclear fuel generated at the

. HFR reactor in Petten, and containing nranium gnriched in the United States and
meedng progmm cligibﬂity tequltements will be accepted by the Government of
the Uniled Srates, subject 10 the proviso in the following paragraph, as long as the
spent nuclear fucl is discharged from the reactor no later than May 12, 2006 and
shipments to the United Statés arc completed no later than May 12, 2009, LEU
spent nuclear fuel will not be accepted until all HEU spent nuclear fuel has been
accepted, unless; the Government of the United States .and the Europesn
Commission agree that extennating circumstances related to foreign research
reactor spent nuclear fuel acceprance program requ.i.rements hav: arisen to require
vtherwise. 1 . .

* The (Government of the Lhilted Ststes will make every reasonable. effort to -accept
all eligible spent fuel from the HFR reactor in Petien by the program_desdline ot
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
Unitcd States if too many facilities try to schedulc their shipments too cluse to the
program deadline. If at the cnd of the U.S. acceptance program, U.S. erigin IIEU
remains in The Netherlands, the Government of the United Statés and the European
Commissian anthorities will consult, concemmc its disposition, options other than
shipment to the United States.

- The above a.,surances by the European Commission to convert the HFR .rescarch
reactor in Petten to LEU fue] will cease to be effective if the Government of the
Unifed States.is nat in a’position to supply HEU required to fuel the seactor until its
full conversion to LEU, or to accept the physical delivery of spent nuclear tuel frnm
the HFR reactor in Petien which sadsfies program requirements specﬂ' jed in this
uotc and .contained in lhc Deparunent of Energy .record of decision for the
environmental xmpa.r.t starement on & proposed nuclcar weapons nou-pruhfcrancm
policy conceming fomgn rcscarch rcactor spent nuclear fuel issucd’'on May 13,
19396.

The United States Mi:awu o the European Uuion requests ‘op behalf of the
..Covernment of the United States of America: that thc Eurupcan Commission
confirm that it shares these understandings.” ’

The European Comsnission has the honour to cunﬁgh that {t shares the understandings of
this note and requests you kindly 1o mansmit this confirmadon to your Government.’ L.

The European ‘Commission avails iteelf of this opportumty to renew to The United States
Mission fo the Eurapean Uninn. the assm'ances of its hxghacr consideration. .

. For the Commissio# of the Ewropean Communities
Herbert . Allgeier e ¢

Director General of the Joint Research Certre . |
Brussels, 10 Janum'y 2000
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g JOINT RESEARCH CENTRE

ok institute for Advanced Msterials

e EUROPEAN COMMISSION
l :P DIRECTORATE GENERAL JRC
HFR Unit

Petten, May 4, 2000
HFR/AG/0005.04.01

Tor EgeN%ﬁ::ro;Sgﬁqug:ngggﬂissi'on Post-it* Fax Note 7671 |o¥e 5‘*\ oo IS'aSLs’ q
Attn : Ms. Karen Cyr : " Mo Batty Weigh From~{ MC| A
Fax:00 1 3014153200 et 4 N .C Co. 4
Office of the Secretary Phone & Frene 'Q\‘ik_ﬂlig_@—‘i——
US Nuclear Regulatory Commission Faxe 19 Fax v 5716
Atstn : M EmiligJu?ianry " Beﬁa e_nc_\osgd -Ror sou\" m?ormahoh \
Fax: 00 1301415 1672 /& :

The Executive Secretary

US Department of State X < /Vm O A& / /

Atin : Ms. Kristie Kenney

Fax: 00 1202 647 5620 HE U 741 /ﬂm

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

Subject : NCl intervention

Please find attached a letler with annex conceming the above mermoned subject. The
original letter will be sent by express mall

J. Guidez -
Head of HFR Unit

Pages : Cover +8

PO Bax 2, 1755 2G Pettun, The Netheriands
Switchboard +31 224 SE5658 - Direct +31 224 565151 - Fax +31 224 561449
E-mail: guicez@ijre.nl




EUROPEAN COMMISSION

2
7y DIRECTORATE GENERAL JRC
o g JOINT RESEARCH CENTRE
*ﬁaft _institute for Advenced Materials
—_ HFR Unit : _

Petten, May 3, 2000
HFR/AG/0005.03.01

To : The Office of General Coungil
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 8, 2000 the Nuclear Contro! 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 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 Energy Act

In January 2000 the Government of the United States and the European Commission (to
whom the JRC belongs) signed and exchanged diplomatic notes concerning conversion of
the HFR to low enriched uranium (LEU), supply of fresh HEU for the HFR and acceptance -
of spent 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 o the European Commission in order to permit full operation of the HFR at Petten
until its conversion to LEU is completed.

PO Box 2, 1765 ZG Fetten, The Netherlands
Swilchboard +31 224 SESBSE - Direct 431 224 565151 « Fax +31 224 561448
E-mail: guidez@jre.nl




2. The conversion period

In the diplomatic notes mentioned above it is stated that the Govemment of the United -
States understands that, bamring unforeseen licensing difficulties beyond the contro} of the
‘European Commission, the conversion of the HFR at Petten will be completed by May 12,
20086. .

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 export license for 4
years supply of HEU anbc:patmg 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 1o 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 1o 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 1898 and 1999).

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 2G Petien, The Natheriands
Svwitchboard +31 224 585858 - Direct +31 224 S65151 - Fax +31 224 561449
E-mail: guidez@jrc.nl
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e The United’ sc;tes Miss;on to -‘the European qp;on

presents its complxmente,to the Eurcpean Comm;seaon and has .
the honor"to propose en behalf of the Government of the

- Tnited States of Ameriea' the tollowihg undeistendings with
.:espeet to the supply of’ fresh highly enriched uranium (HEU)
fuel for the HFR research reactor at the aoint Reeearch _
Centre ‘at Petten, -The Netherlands and the ahipment of spent

research reactor fuel from that reactor.

With respect to the supply cf fresh HEU fuel, the -
Government of the thted States of America understande that
the HTR research yeactor in Petten can be oonverted from HEU

to low enriched uranium (LEU) fuel uexng exlstlng gualified

. .' LEU fuels, and thet the reacter wzll be converted fxrom HEU
fuel to LEU fuel as scon as the conversion has been liCEnsed
by regulatory authorities in The’ Netherlands end LEV fuel
.procuzed. The Government of the United States also

‘ : understande that the oonvexezon will znvolve an active

collaborat;on between experts at the Joint Reeea:ch Centre
and the U. S . Department of Energy's National Laborator;es. |
" . " as-'well as other experts ae-epproprzate. ‘and that the

European Commzsszon will keep the Government of the Un;ted i

States informed of progress toward lzoenezng and cenversion.

By its acceptance of thia note. the Euiopean domﬁissionl

. e : . '

conveys to the Government of the United States its :
assurances that the HFR research reactor in Petten will be }
. . ’ ' 1

- ot s '
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'éonverte?,from HEU to LEU fuel -as 8ocn as a license has been:.
granted by the.theh.feéulgtozy authorities and LEU fuel -« .
procure; fcr'the'ieacter,.aﬁd that the HFR reactor id Petten
will seekfsuch‘license and fuel in a timely manner. The
Goveznmen:-of'the Uniied States confirms that such
aesurances satisfy the prevzs;ons of the Atom;c Energy Act,

. ' as amended, for the :nteram aupply of" £reah HEU.-for use as
fuel for the HFR :asearch reectcr in Petten.' .On that basis,

and in aéeordance with applicable laws and regulaticns of

the Uh;ted States of Amer1ea, the Government of the United

.
¢ ate Biyn W R CARERTEUREIEEAL A WAL o €KY 3R RN N RSO WY

States is pzepared ta make its heet efforts to make
sufficient fresh HEU avaalable.to the Euxcpean q°mmiesion iﬁ
order to permit full egerahien of the HFR reactot in Pettee
until its conversion to iBU ;; completed. The Government of .
the United States.reecgnizes that if it is unable to sﬁpply

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

Commissicn will have the, optich to uee other HEU available

T R T e Aty ¢ -

.te it to operate that rxeactor. . .

) W1th respect to the agceptance of spent fuel from the
HER.;eactor in Pet:en, the Government of the Un;ted States..
understands that, barring unforeseen liceneing difficulties
beyond the contxrol eof the European'cOmmiasien, the .
conwerszon-of the HFR reactor 1n Petten w111 be ccmpleted by

‘May 12, 2005 and tkat in any cas2 the reactor w;ll not

Lo tmtnne .
b

opexate on HEU after Hay 12, 2006. - On the baeis of this

undexrstanding, and in accordance with the laws and

.

regulations. of the Tnited States, the Government of the
th:ed States of Amerzca is prepared in prineciple to accepc.
fcr storage and dlspoaxtion in the United States, epent

'nuclea. £fuel assemblies f:om the HPR research reactoer in

I

i
Petten produced from uranium eﬁriched in the Uhited States.
1

211 REU and LEU spent nuglear_fuel'geneiated at the HFR
11/61 ‘00 DIN 12:48 [TX/RX NR $410) @003




—— e 1 e e e

. . hd
. . . .
.« * . *

reactor in Petten, aqd_ccataining u:aﬁﬁum enriched in the
United etates anﬁ 1eetin *cgram eeigzbillty requirements.
will be accepted by the chernment cf the Uhitea States,
sub;cct to the proviso in the following parxagraph, as long

]
L]
.
.
1]
.
L]
L]
*
o % 80 0L (LAY IR N TR AT

* as the epent nuclear fuel is d;scharged £rom the reactor no
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- latexr than May 12, 3005 and ehipments to the thted ‘States
are ccmpleted no later than May 12. 2009. LEU spent nuclear
. i fuel will not be accepted until all HEU spent nuclear fuel

. - has been accepted, unless the Government cf the Unitcd
S:ates and the Euchean Ccmm;seaon -agree that extenuating

N circumstances related to foréign research reactor spent

miclear fuel acceptance program requirements have arisen to-

require othexwime.

The Government of the United states will make every
- reascnable effort to accept all ellg1b1e spent fuel from the
o HFR reactor in Petten.by the program decdline of May 12,

- 2008. Howevez, because of llmlted shipping capabllltzea,

N the Government of the United States may be unable to accept
fuel, elzglble for shipment to the Unlted States 1£ tco wany
facilities try to schedule their sthmente too clocse to the
program deadllne If at ‘the end of the U.S. acceptance

program,, U.s. or;gln KEEU remaing in The Netherlands, the 1

R e NI e eeden, D . e

Government of the Unlted States and the Eurcpean cOmmzss;cn

. : authcr;tles will consult, concernzng 1ts dlepcs;taen.

. -
DR T XS

options other than.shlpment to the United States.

The above assurances by the Furcpean Commission to o

convert the HFR reseaxrch reactdr in Petten to’LEU fuel will

Aoy e

cease tc be effective if the Government of the Unlted Stateq
is not in a position te supply HEU required to fuel tha I
)

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

phyelcal delivery of ‘spenc. nuclnar fuel from the HFR feactox
' 11/01 ‘00 DIN 12:48 [TX/RX NR 9410] @oos
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in Pettan.whiéh satiafies. program Tequirements gpecified in’
. . this note and contained in the Department of Energy=iqcord

of decisicn for the en%i:anmen:al'impacc‘statement on'a

K

. pzoposed nucleaxr weapons nonﬁprolzferat;oa pclzcy concerning

foreign research :eactar Bpent nuclea: fuel iaaued on May .

Tt " 13 1sss.. e : . :
. . . * .?! ) * .

ﬂ : The United States Mission to the Eu:opean thon
:equests on, behalf of the chernment of the United States of -

America that the Eurcpean: chmlsazon confirm that it shares

.- these understandings.’ : . .

. * The United States Miesion to the Edroéean'ungon,hvails'

itself of .this opportunitf to .renew to the Eurcpean

.

Commission the.assurances of its'highest consideratioa.

- United States Mission to-the European Unien . '
Brussels, January 3, 2000 . o ,
- - '. . , - . .
- .. a . . ‘.
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The Enropean Commission presents ;ts ¢ompliments to The United Statés Missiob to the
European Union and has the honour to at:knowhdgc seeeipt of its note of today's date
~which reads as follows: . . .

o

"The Umted States Mission to the European Uhion preseni: its complirnents to the
European Commission and bas 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 entiched uranium (HEU) fuel 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,

Wu:h Tespect to the supply of fresh HEU fuel, the Govermment of the Umtcd States
" of America upderstands that the HFR research reactor in Pettsn can be convernted
: ) frora HEU to low enriched uranjurn (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 authoritics in The Nether)ands and LEU
fuel procured.. The” Govemmznt of the United States- also understands that the
conversion will involve an active collaboration Between experts 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 Umt:d States mformed of progress toward licensing and*
canversion. )
By its acceptance of this pote, the Eu:opean Commission ccmveys to the
Government of the United States jts assurances that the EFR research reactor io.
Perten will be converied from HEU to LEU fuel as soon 2s & license has been’
granted by the Dutch revulatoxy authorities and LEU fuel procured for the resctaf,
and that the HFR reactor in Petten will seek such license and fuel in 3’ timely
) manuer. The Government of the United States confirms that such assurances sarisfy
t. the provisions of the Atomnic 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 accordance with applicable laws and regulations of the United States of America,
the Government of the Upited States is prepared to make its best efforts 1o make
sufficient fresh HEU available to the Buropean Commission in order to permit fall
operation of the HFR reagtor in Petten unti) its conversion to LEU is completed.
The Govemnment of the United States recognises that if it is unable to' supply fresh
. HEU for the HFR reactor in Petten, the Buropean Commission will have the option
to use other HEU available to xt 1o opcrate that reactor; ° .

With respect to the acc.cptanca of spem fue] from the’ HFR r:actor in Petten, the
Governmeat of the United- States understands that, barring unforeseen hcensu:g
difficulties beyond the control of the European Commission, the convesrsion of the
HFR reactor in'Petten will be cornpleted by May 12, 2006 and that-in any case the
reactor ‘will not operate an HEU after May 12, 2005. On the basis of this
- undmla.ndmg, and in accordance with the lnws and regulations of the Umncd )

.
—— - Sa——— 4,

.
L . .
Lo o
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assemblies hom the FFR rescarch reactor in Fetien produced from uranjum
enriched in the United States. All HEU and LEU spent nuclear fuel generated at the
HFR reactor in Petten, and eostaining uranjum enriched in the United: Sintes and
mecting program’ eligibility requirements, will be accepted by the Government of
the United States, subject to the proviso in the following paragraph, as long as the.
spant onclear fuel is discharged fram the reactor no later than May 12, 2006 and
shipments to the United Statés are completed no later than May 12, 2009. LEU
speat nuclear fuel will not be accepted until all HEU speat nuclear fuel has been
accepted, unless; the Government of the United Statés .and .the European
Commission agree that extenuating circumstances related to forelgn research
rcector speat ouclear fuel acceptance program requirements have arisen to require
Othme. ' . ' . hd *

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

2]l eligible spent fool from the HFR reaitar in Petten by the program _deadline of
May 12, 2009. However, because of limited shipping capsbilities, the Government
of the United States may be unable to accept fuel eligible for shipment to the
United States if too many facilities try to schedule their shipments too close to the
program deadline. If at the end of the U.S. acceptance program, U.S. erigin HEU
remains in The Netherlands, the Gavernment of the United State's and the European
Commission anthorities will consult, conceming its disposition, options other than
shipment to the United States.

- The above asstrances by the European Commission to coavert the HFR research

reactor in Petten to LEU fue] will cease To be effective if the Government of the
United States-is not in a'position to supply HEU required to fuel the reactor undl its
full conversion to LEU, or to accept the physical delivery of spent nuclear fuel from
the HFR reactar in Petten which sarisfics program requirements specified in this
note and .coptaiped in the Deparmment of Energy .record of, decision for the
environmenta] impact startment on 2 proposed nuclear wespons uon-proliferation
policy concerning foreign research reactor spent nuclear fuel issued oh May 13.
1996, B <7

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

confirm that it sbares these understandings.”

States, the Government of fhc United States of America is prepared i principle to
accept, for storspe and dispositian in the Upited States spent nuclear fuel

 P.@5-83

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

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

The European Commission avails itself of this opportunity to renew to The United States
Mission to the European Unjon.the assurances of its highest consideration.

&

(of the E.wope:m bogrununitie:

: . For the Commissi
: HerberrJ. Allgeier
Director General of the Joint Resedreh Centre
Brussels, 10 January 2000

b -« *
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ABSTRACT

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

fuel consumption, cost anddelay to pbiain 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 Cemtre (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

Thz 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 predlctable operation following the
annual programme, the HFR is the major radioisotope supplier in Europe. Roughly 60% of the
treatments/diagnoses within Europe make use of the variety of radioisotopes produced at the HFR
leading to approximately 7 million treatments in Europe per year.

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

3. Back-ground

3.1 Historical review

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

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

" for a number of reasons:

. Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with
HEU has dxsadvantages 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 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  phasel: paramerric 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 Authormes and consent was

granted.
4. Phase 1: Parametric study

4.1 Introduction

Already at the start of the RERTR program the first studies were performed on the possible
conversion of the HFR [2] . More recently a new contract was given to AEA Technology (Winfrith,
UK) to investigate possible HFR conversion based on both U;Si; and the newly developed UMo-fuel.
Although this latter fuel is not yet qualified and is part of the recenf RERTR- development, it looks
promising for non-converted reactors. This AEA study confirmed results of earlier studies [3], [4].
Following political discussions and the approval by the US-DOE of the diplomatic notes on HFR
conversion, HEU supply and spent fuel policy, a cooperation between Argonne National Laboratory
and Petten site was established determine the optimum LEU fuel design based on U;Si; fuel.
Objectives of the HFR conversion studies are:

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

] short planning and 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 U3Si; - 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 conditions given 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;

L 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 poxson 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 U,Si; - Al

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

. meat thickness 0.76 mm )
‘. cladding thickness 0.38/0.57 mm .
o coolant gaps . 246 mm

L type of burnable poisson Cd-wires

° amount of burnable poisson 40 x 600 x 2 0:5 mm

5. Phase 2 Technical qualification v

After completion of phase 1, which is scheduled for the end of March 2000, the final report on the
. parametric studies will be submitted to the Dutch competent Ticensing 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 pomts 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 U;Si, 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

. 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;

o 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.’
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