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The Honorable Fred Thompson, Chairman 
Committee on Governmental Affairs 
United States Senate 
Washington, D.C. 20510 

Dear Mr. Chairman: 

In a March 24, 2000 letter to you from Chairman Richard Meserve, he informed you of a 
revised application (XSNM261 1) 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, 

Dennis K. Rathbun, Director 
Office of Congresssional Affairs

Enclosure: 
As stated

cc: The Honorable Joseph I. Lieberman

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

June 15, 2000
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Ms. Janice Dunn Lee 
Director, International Programs 
United States Nucleur Regulatory Commission A j-
Rockville, Maryland 

Dear Ms. Iee: ma 7 100 

I 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 
amended. I also refer to the Petition of the Nuclear Control Institue ("Petitioner") for Leave to 
!ntervene and Request for Hearing regarding the application described below.  

7." 14o. XS1NM0261 - Application by Transnuclear, 'n- for au-horization to export to 
The Netnerianas .140.5 kilograms of U-235 contained in 150.348 kilograms of uranium enriched 
to a maxiinum of 93.45 percent in four annual tranches of 37.587 kilograms of highly enriched 
ura:ium (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in 
.rance 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 t.; U.S.
EURATOM Agreement for Nuclear Cooperation as confirmed in a letter dated March 31, 2000 
from EURATOM. EURATOM has complied with the conditions of its Agreement for 
Cooperation with the United States.  

The Executive Branch has reviewed the application and concluded that the requirements 
of the Atomic Energy Act, as amended, have been met and that the proposed export, would :-no 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 afuel 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 20percent 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) afuel or target 'can be used' in a nuclear research or test reactor if-

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

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

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

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

Richard J. K. Stratfordf 
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 TIRE PEACEFUL USES OF NUCLEAR 
ENERGY BETWEEN EURATOM AND THE UNITED STATES OF AMERICA 

To: US Department of Energy Fax no: 
NN-43, Room GA045 
Washington, DC 20585-0440 DOE: (1) 202 5861348 

Attention: Mr Rich Goorevich 
From: J. Santos Bento, Head of Unit Fax n0 : 

Euratom, Luxembourg, ESO-3 
E-mail: .Tean.Binck~cec.eu.int (J. BINCK) +352 4301 33545 

A CKNO WLEDGMENT 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.  
XSNM02611 (Revised), the Commission confirms that CERCA, Romans-sur-Isare, France 
and IIFR, 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 inforniation contained in Annex II and Annex MI of the 
Administrative Arrangcmcnt relatinig to the above referred transfer.

Copy: - ESA, Brussels, attn.: Ms Flingou (contract ref: AGT/01/151) 
-US NRC, attn.: Mrs Betty WRIGHT (fax: + 1301415 23 95) 

bZ I KyV I E• 8dVH IN 

dI0 03AI3338 

Bitiment Cube - Plateau du Kirchberg - L-2920 Luxembourg 
Telephone: direct line (+352)4301.34798 exchange 43011. Fax: 4301.33545 
Teleoraohic address: EURDOC LU 2752 ....

• &b LU-b PN(C WXIGHT 1000141iuA uu Vk.N uu:40 rAA 40Z 44VI 4J46Z



No. 100 
The nite St~tesMision o -he 1uroean nio 

United Utited o SAmeric tieiolltown withrpenUno 

.respect to -the supply of freshl highly enriched uranium (HEU)

futl. fo± Llie HMF rezearch reac2Lbr cL Qaeý Joint Research 

cintre *at Petten, -The lqetherlands and the-.shipm~ent of spent 

research reactor fx.iel from. tha~t reaicto~r.  

With respect to the. supplyeof fresh MEU fuci. the % 

Government ok.f the U~nited Statea of America understanas that 

Lhe HFR resarch reactor In Pecttn can be uuvid.Letd gron HSEU 

to low enriched uraniumn (ItL= fuel using existing' qualified 

*LIEU tuels, and that, the reactor will be converted tivom T;tT 

fuel to IMT3 fuel as soon 'as the. conversion has been lic6=sed.  

by regulatory authox-itico in The* Net1hcrlands and LZU fuel 

~Procured. The Gov~ernment of the United States also 

* unde~z.bcaxId that th,- canw,;zalva will Invol1ve an active 

* .colilaborarion betwfen experts at the &joint Research Centre 

and tha2LTJ.. Departmtm-nt-~ of Energysz National Laboratories, 

* g -swell as other exyperts as. -appropriate.* 'and that theC 

EUXopean Co=mizrion will keep the Governmeant of the Unized 

St~ltec- informed of progrces towarxd licenaling and converzion.  

33i its acceptance of thia note, thw Europeam oiisnIL 

conveys to the Government of Llue United States iL.- * 

ab-u%&tinces thar- the BFR research reactor in Petten wfll be 

11/0 '00 DTN 12:48 ITT/RI NR 94101 0~1002
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. en• .rorm IMU to'LV luel -as ioon.aB a livens•e has been..  
Sranted by the, Dutch requl&Luey authorities and LEU fuel 

procured for the reavtor, and that the HR reactor -ii Petten 

will seek such l1cense and'fuel in a timelir'manner. The " 

Government. of the Uri ted States confit•m that such Z 

ap•urances satisfy the provisions of the Atomic Energy Act, 

as amended, for the interim supply of' fresh HEU.-for use as 

fucl for the IF research reactor in Pet n." -On that basis, 

t ad in accarddnce with applicable laws abd reguzations ot 
5.  

the United states'of America, the Government of the United $ 

States isaprepaved tn make its best.effots to make 

sufficient fresh RE available to the European Commininion in 

order to permit full operation of the HFR reactor in Petten 

until its aonverzion to LEU Il completed.. The Government "o 

the un.ted states recogntzes that If it is unable to supply 

fiesh HEU for the HFRmanctor in PA-tmp, the European 

Commiqn.on will have the. optioni to use other 2U aavailable 

".-to it to Operate that reactor.  

S WILh-•'pf7 et' to the acceptance of spent fuel from the 

.HFR reactor in Pet:en, the Government 0o thR United St.ev 

understands that, ba'r-ing unforeseen llcenming difficulltiez 

bsynrd the control of the European Commission, the: 

conversion of the HFR reaator in Potten will be completed by 

"May 22, 200G and that in any ca6ý the xeacLor will not 

operdLe on REV after May 12, 2006. on the basis of this 

understanding, and in accordance with thp laws and 

regulations, of the Unitepd States. the Government of the 

United States of Amarina is prepared in principle to accept• 

fpr St . And dispoait.on..n the United States, spent 

nuclear fuel a&rmbl.liec from the HFR research =•actor in I 

Petten produced from urainium enriched in the United statez.' .  

All 14EU and LU' spent nuclear fu~ Sela.Led aL the H10k 

11/01 '00 DIN 12:45 ITX/fX NRl 04101 IZOo3



reacto:r in Pettcn, and. conta nrn uranium enriched in.tht 

Unted States and meeting program eligqib.lity requI-zments., 

will be a•-wLe., by the G?.rovernment of the United States.  

subject to the proviso in Vie following paragraph, as long' 

as the spent nuclAmr fiue4l is dischazre'd from the reactor no 

later than May 12, 200C and shipments to t'e.. United "States 

are completed no latr %than May 12, 2009- LEU spent nuclear 

fuel will not be accepted until- all NEU &sj.ziL nuclear fuel 

has been l.uej>ed," unless the Governnment of the United 

States and the European Commission agree that extenuating T 

circumstance* raldatu. tn fori-gn research reactor spent 
•i 

nuclear fuel acceptance program requirements have ariven io

xeauirc otherwioc.  

The Gdve'ruuj•,nL.r Llie United States wil.l make every 

reasonable effort to accept all eligible spent fuel from the 

HPP •.•ctor. in Pettenr by the pro am deadline of May 32, 

2009. However, because of limited chipping capabilitica, 

the Government 6f the United States may be unable' to accept 

fuel, eli{ibie for shipment to L114 United State if Lou many

facilities try to sphedule their shipments too close to the 

program deadline. It•at'the end ot the U.S. acceptanr..  

program., U.S. origin EEU remaina in The Netherlands, the " 

Gov-crnmcnt of the United States and t~he European Commiss'ion

authorities will consult, concerning its dlwp;sition, 

Coptioni uthwL tldn. shipment to the United States.  

The above assurances by the European C.ommnision to 

convert the EFR research ra.tan " im Petten to LEU fuel w-ill 

cs-ast to be effective if tKe Government Of the United State F' 

iR notS .i n a position to supply HEU raquired to futl zh" 

"A•-r.or. until itz'full conversion t6 LEU, or to accept the 

phyaical delivery Of .Zpent.nuCi~ar fuel from the HFR reac=o.

11/01 '00 DIN 12:48 [TX/Rl NR 9410] Q004



In .Petta.s which satisties. prmgrat1 ?eurpmqnts rpecifijed in 

this mnte and contained in the Daipartinent of Energy vaoeord 

of decision foz thea en%-ronmcntal imc ttmel f 

proposed nuclear~ weapons non-ýprolif eration -policy uuuceflhnin9 

f .oreign =emsearch r-eactor ispent, nuclear fueldeisued an M~ay 

The *United S~at~ate Mi nsi on to the Lluropean. Union 

requests on. behalf ot the Governmente-f the United St.atoo of 

Amrcai that the Ru.ropean Co~rimisaion conf irm that it* shaxes 

these undexata~ndings.  

The Uinited States, Missaion to the Edropean Union avails 

it~fn t~his opportunityr to.reflew to thie Ruropean 

Com~mission the. assurances of itao'highest concid~eration.

Unitea Stateb Mission to- the Euz-opeen= Unilon 
n-~rruczip1 January 3, 2000 

Iio '0 II24 T/XN 40
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D(O) n. 41 

The European Commissiou yzc~zab ib eomplimeLts to The United Stares Misio'n to th= 
European Union- and has the honour .to acknowl•dgc receipt of its note of today's d"e 
which reads as follows: 

"-lMe Unied States Mission to the European Uhion presents its compliments to the 
.Etu-,,pt Comui,&64on and has the hondr to propose on behalf bf The Gove.rnment 
of the Unitod Stat" of America the following.undzrstadings with ieipC.•t to lhe 
supply of frsh highly enriched ur=i : (IF.E) fuel for the VFR rcsearch rcactor at.  
the. Joint Researclf Centie at Peuau, The Netherlands and the s!hiptment of.spent 
re=earch reactor fuel Trom that reaeor.  

With rcspect to the ,supply of fresh JMU furl, the Co'crnmcnt of the Uniftd Startt 
of America underitands thc the IR research reactor in Petten can bo converted 
from HEU to low enriched uranium (LEJ) fuel. using existing qualffied LEU fuels, 
and that the reactor will be" converted from I=MU fuel to LEU fuel aS soon as the 

-conversion has been licensed by regulatory authoriticec in The Nether]nds and LEU 
fuel procfed.. The'GoVernment bf the Tnited Stares. also understands that the 
conveision will invoIve an a•Livc collaboration bet.ween experts at. the Joint 
'Rcs•=ch Ccntrc and the U.S. Depa.,';nt of Elnergy's National Laburdwrics. as 
well as other experis- os- apprqpriate., and thdt the European Commission will keep 
the Government of the United. States informed of progress" toward licensing and, 
coneio Vnj1.  

By its accptance of this note, the European Connisoun conveys to the 
Government of the United Statcs its assurances that the IIPM research reactor in 
Petten win be converted from HEtJ to LEU fucl as soon as a lconsc Los been* 
granted by the Dutch regulatory sulthorities and LEU fuel procured for the reactor, 
and that the .HFR recior in Petten will seek such license =1d fuel in a timely 
manner. The Covere•n•t of the United States conflirms that such 'assurances sarisfy 

.- dllz pLUVi0ion7 of the Atomic Energy Act, as amended, for the. interim supply of 
ficsh liMU for usc.as fuel for thd= ERi...arinh reactor iu PNten. On that basis, and 
in accordance with applicabl" laws ard regulations of the United States of A uiriux, 
the Government of the United States is prepared to mimake its best fforts to make 
sufficient fresh HLU available to the Europesr Commission in order to permit full 
operation af" the HFR reaietor in Petten until its conversion to LEU is completed.  
The Government of the United Stares rezozniste. that if it is unable.to' supply fxmsh 
HEU for the IVR reactor in Tenea. the European Commission will have the option 
to use other IIEU available to itrto uleramo that reactor: 

With respect to the acceptance of spent, tuel from the' fFR reactor in Perten. the.  
Ouvcmincn of the United. States understands tat barring unforeseen licensing 
difficultics beyond the control of the Eauropean ComnniLtion., the couvenion of thu 
BIR reactor in' Perten will be' completed by May 12, 2006. and that -in any case the 
re.or "will not operate on 1'EU after May 12, 2006. On the basic of tlhi i 
understanding, and in acrordance, wih the laws and regulations of the .United 

11/01 '00 DIN 12:48 [TX/RX NR 1410] 110o0



7 The Government of the tnited States will rTnke every reasonable, effort to .ac-cept 
anf eligible spent fuel from the HER reactor in Peuen by the program.deadline ot 
May 12, 2009. However, because oflimited shipping .capabillfies. the Government 
of the Un.rit Sta., may b. ounable to a ccpt fucl el~iibl for shipment to the 
Unitod Statcs if too many facilities try to 3chedulc their shipments too close to tde 
program deadline. If at the chd of the U.S. acceptanno progrzna .US. origin lIu 
remains in The Netherlands, the Government of the United Stfates and the Eui-popa 
C.nmmiicsinn anthoritlez will eonsult, concerning im. disposition, options other than 
shipment to the United States.  

The above as.urances by the Eluropeca Commission to convert the HFR rcs-arch 
reactor in Petten to LEU fuel will cease -to be effective if the Gov'ernment of the 
TriterA $tates-,is ont in a'posifion to supply IT required to fuel the reator until its 
full conversion to LEU, or to accept the physical delivery of Ternt nuclear fuel frnm 
the B reactor in Peren which satisfies program requimments specild in this 
uote ad .conrahiod in the Department of Energy .record of decision f6r- the 
environmrntl impact starcment on a proposed nuclear weapons too-prulifcration 
policy conce ng foreign rscmxCh reactor pepcnt nucleat fuel issue'on May 13, 
1996.  

The Udited Swcs M6-siou to the European Union rrquests 'o behalf of the 
.Coavemment of tho United Sw=.-of Americ. that the Europ6ua Commission 
confirm that it sharm theso undcrstandings.' 

The European Commission has the honour to confirm that it shares the understandinfgs of 
Uhis note and roquests you kindly to tansmtlt tais coeirtmadon to your G-overnmenL" 

The European Commission avails itself of this opportunity to rene* to The United States 
MiWtion to the European Uninu.the. asiuran'ce. of its highest cemsideration.

r, thea CIOmm Missi(lf Ae Ewoopeai Communities 
Herbet J. A11gvier.  

Direcror General ofthe Joint Research Centre 
Brussels; J•OJanua•y2000

11/O 'oo DIN 12:49 [jT/F.X NR 941n] I0007

States, the Govcmmant of the United Smrts of Aezica is pr•parcd ln peincipla to 
=capit For storae and disposhhon ei thr. United Stamci0 !D.pt .ucler fmel 
a2semblies from the M se;e=h reictor 'm Petten proauced fr-om ura2ium 
enriched in the UnireA States. All RRU and LE-U spent nuclear fuel- enerated at dte 
HFR reactor in Petten, and containing uranium ennched in the UnitMf St.Ws and 
Mreetng prozxrn ellgiblfit rNequirnmats. will be accepted by the Government of 
"the Unit.d StartS, :ubjcct to the proviso In tbz following paaraph, as long as the 
spent nuclear furl is disch•agod fromi the reactor no latcr than. May 12, 2006 and 
shipments to the United Stmt., amc completed no later than May 12, 2069. L13U 
spent nuclear fuel will not be accepted until all HEU spenEt 'nuclear fuel has been 
wpepted. unless: the Governmezt of the United States .and .the European 
Commission agree that extenuating circtr.stances related to f•o.ign research 
reactor spent nuclear fuel aceptance program requirements have anisen to require 
otherwise.

:1 1, . - - . - - - - - - - - - - - -
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EUROPEAN COMMISSION 
DIRECTORATE GENERAL JR0 
JOINT RESEARCH CENTRE 

Institute for Advatced Materials 
HFR Unit

t'iH T k0w - _N4

To: The Office of General Council 
US Nuclear Regulatory Commission 
Attn: Ms. Karen Cyr 
Fax: 001 301 415 3200 

Office of the Secretary 
US Nuclear Regulatory Commission 
Attn: Mr. Emile Julian 
Fax: 00 1 301 415 1672

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

Cc: Transnuclear, Inc.  
Attn: Mr. John Mangusi 
Fax: 001 914 347 5170

A'Et� A (&ftL

Subject: NCI intervention 

Please find attached a letter with annex concerning the above mentioned subject. The 
original letter will be sent by express mail.

J. Guidez 
Head of HFR Unit 

Pages: Cover + 8 

PO Bew 2.17SS ZG Pfto. The Ne•wlftds 
Sw{itchboard .31 224 56556 - Dlrec 31 224 5651,51- Fx ".31 24 561449 

E-rrma; guizAe2jt~n

I *O' 
I *�.

kdk 
Pietten, May 4, 2000 
HFR/AG/0005.04.01



EUROPEAN COMMISSION K RECTORATE GENERAL JRC 
JoINT REsEARcH CENTRE 

% institute for Advalnced Mtes 
HFR Unit 

Petten, May 3, 2000 
HFR/AG/0005.03.01 

To • The Office of General Council 
US Nuclear Regulatory Commission 

Office of the Secretary 
US Nuclear Regulatory Commission 

The Executive Secretary 
US Department of State 

Cc: Transnuclear, Inc.  

Subject: NCI intervention concerning HEU export license for Petten 

On April 6, 2000 the Nuclear Control Institute (NCI) submitted an amendment to a petition 
for leave to intervene and request for hearing in the matter of Transnuclear. Inc., License 
No. XSNM 02611, concerning 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 Atomic Energy Act 
- the conversion period 
- any HEU excess 

Our response concerning these issues Is as follows.  

1. Compliance with the Schumer Amendment to the Atomic Energy Act 
In January 2000 the Government of the United States and the European Commission (to 
whom the JRC belongs) signed and exchanged diplomatic notes concerning conversion of 
the HFR to low enriched uranium (LEU), supply of fresh HEU for the HFR and acceptance 
of spent fuel from the HFR. In these diplomatic notes (see Annex) the European 
Commission conveyed its assurances that the HFR will be converted from HEU to LEU fuel 
as soon as a license has been granted by the Dutch regulatory authorities and 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 to the European Commission in order to permit full operation of the HFR at Petten 
until its conversion to LEU is completed.  

Po bo2, 1755 ZG Petite.The Netlieelids 

Sw'chboard ÷31 224 565SW- DIret +31 224 565151 - Fax*31 224561449 
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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 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 Transnuclear, Inc., for a United States export license for 4 
years supply of HEU anticipating 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 to the export license application information is given concerning the 
inventory of HEU belonging to the HFR, the date when that Inventory will be expended and 
consequently the date when the requested new fuel will be needed. From that information it 
is clear that the new fuel is urgently needed, and that this new fuel will not free up any HEU 
for possible retransfer to another reactor. The quantity for which an export license has been 
applied is just sufficient to cover the requirements of the HFR and there will be no room for 
any significant excess HEU to be acquired. Furthermore the HEU will not be ordered at one 
go, but yearly and progress on the conversion studies will be reported in the annual RERTR 
meetings (see also RERTR 1998 and 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 

P0 Box 2, 1755 ZG P-len, "tho NotheitSnds 
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The United States Mission to the European Union 

* o1 

presents its compliments .to the European Commissioh and has 

the honor t.o propose on behalf of the Government of the 

. United States of AMerica the following understandings with 

r respect to -the supply of' freslh highly enriched urania•m (EVU).  

fuel for the mFR re'searcl reactor at the' Joint Research 

Centre at Petten..The Netherlands and the'.shipment of spent 

research reactor fiuel from that reactor.  

I a 

With respect to the.supply'of fresh HEU fuel, the 

Government olf the United States of America understands that 

the BFR research reactor in Petten clan be converted from H2U 
* I 

to low enriched uranium (LEU) fuel usini existinv'qualified 

* LEU fuels, an4 that• the reactor will be converted from HEU 

fuel to LZU fuel as soon as the conversion .bas been li.censed 

"by regulatory authorities in The* Netherlands and LEV fuel 

procured. The Government of the United States also .  

" understands that the convereion will involve an active 

c.ollaboration between experts at the Joinýt Research Centre 

and the'U.S. Department of Energy's National Laboratories, I 
"a a•well as other experts as -appropriate.- -and that the 

European Coiýmssion will keep the Government of the United 

Stl'tes informed of progres's toward licensing and conversion.  

Bj its acceptance of this note, thie Zuropean 'omiission' 

conveys to the Government of the United states I.ts 

assurances that the ZFR research reactor in Petten will be 
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converted .from NEU to L'LT i.uel -a's boon as a li.cen.e ha.s been. ' 

granted by the, Dutch regu~tory authorities and LEU fuel. .

procured for, the reator,, anid that the HE reactor ii Petten 

will seek'such license and 'fuel in a timely'manner. The 

Goverment. of the United States confirms that such 

assurances satisfy the ýroy4sions of the Atomic Energy Act, 

as amended, for the interim supply of'fresh HEU..for use as 

fuel for the 2FR research reactor in Patten.' On that basis, 

and in accordance with applicaJle laws a:nd regulatipns of 

the United States 'o Amierica, the Government of the United W: e& 

States ie prepared to make it.s bet. efforts to make " 

sufficient fresh REU available to the European Commission in 

order to permit full operation of the HPR reactor in Petten 

until its conversion to LEU is completed.. The Governmen "of.  

the United States recognizes that if it is unable to supply 

fresh HEU for the HR: reactor in= Pettel, the European 

Commisseoin will have the. option to use other HEU avaiiable 

".to it to operate that reactor.  

• With'.resppect to the acceptance of spent fuel from the 

E2R reactor in Petten, the Government 'of the United Stares&.  

understands that, barring unforeseen li.censing difficulties * 

beyond. the control of the European Commission, the , 

conversion -of the XFR reaEtor in Petten will be completed by 

'May 22. 2006 and that in azy qase the reactor will not 

operate on 1MV ait-.r May 22, 2006. •On the basis of this 

understanding, and in accordance with the laws and 

regulations, of the United States, the Government of the 

United .States og America "i prepared.in principle to accept.  

f pr stora~ge and disposition. in the United states, spent 

nuclea= fuel assemblies from the FJ'R research reactor in I " 

Petten produced from uranum ehriched in the United States. " 

All REL and LEU spent nuplear.fuel generated at the BFR I 

1,,01 'co DIN 12:45 [T./R. NR 9410) •oo3
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eactor In Petten, and.contai•ing urawh; enriched In the 

United States me•ntin p-ogram eligibility requirements-.  

will be accepted, by the Gpv~ernm•.•t of the United States, 

"subject tb the proviso in. thee following paragraph, as long 

as the spent nuclear fuel is diicharge'd from the reactor no 

later than May 22,- 2006 and shipments to the. Un~ited -States 
are completed no later'than May 2,.EU spent nuclear 

. fuel will not be accepted until all REU spent nuclear fuel 
A has been a.ccepted, unless the Government of the United 
4.  

States and" the European Commission agree that extenuating.  
circumstances'related to for&ign research reactor spent 

nuclear fuel acceptance p~rogram requirements havre axisen to

"require otherwise. .  

The Government of the United States will maJe every 

reasonaJle .effort to accept all eligible spent fuel from the 

RrFA reactor, in Pettenz By the program deadline of May 12, 

2009. However, because of limited shipping capabilitims, 

the Government 6f the United States may be unable' to accept 

t* 
fuel, ellgiblie for shipment, to the United States if too rany. i 

facilities iry to s.hedule their shipments too close to the 

program deadline. If 'a.the end of the U:S. acceptance 

program,.,U.S. origin NEU remains In The Netherlands, the 

GovernMent of the United States and týhe European Commission 

authorities will consult, concerning its dis'osition" .  

options other than. shipment to the United States.  

The above assurances by the European Commission to 

convert the HFR rehearch reactor in Petten to LEU fuel will 

cease to be effective if tHe Government of the United Stabed, 

is rot in a position. to supply HEU required to fuel the ' " 

reactor,-until its full conversion to LEU, or to accept the 
physical delivery of .spent-nuclear fuel from the HFR reacto 
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in petten.whi.ch satif Ises. program *reqýixdements ~pecified in~ 

*this note and contained in the flepartment of Energy record 

of decision for the e i-ýonmentau& impact statement on~a 

proposed nuclear weapons non-ýproliferation -policy concexning 

ioreign risearcb reactor bpent nuiclear fuel Issued on May 

13: 199C..  

* The United States M4ission to the European Union 

:requests en. behalf of the Government-of the United Staten of 

* America that t~he European Copi..e ion confirm that it' shares 

* these understand~ings.* 

*'The United Stat~es. Xiession to the Zuropean. Union *avails 

Itself of this opportun~ity to.renew to the Eu~ropean~ 

Commirssion the. assurances of itsehighest conglid~eration.

4 .*

Ii 

a, 

a 

I..  

*1 

S

Uni±ted Stateb Mission to- the Zuzrop~an tUnibn 
Brussels, L0&nuary 3, 2000

U.

S
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S7 EUROPEAN COMMISSION 

D(O) n? 41 

The Europeai Commission ýrescnts its domplizenmts to The United States Misslon to fhe 
Europan Union- and has the honour to acknowledge receipt of 'its note of today's date 
which reads. as follows: 

"The United States Mission to the European Uhioan prtsents its compliments to tke 
European Commission and has the hondi to propose on behalf bf the Governmant 
of the United States of Ameidca the following undentandings with respect to the 
supply of fresh d•igly enricbed uranium BEYU) fuel for the HM research reactor at 
the Joint .esearclt Centre ait Prtten, The Netherlands and the shipment off.spent 
zesearch reactor fuel from that reactr.  

- I 

W4. respect to the supply of fresh I= fuel. ihe Goyernment of the United Stles 
of America undert~ads thae the 1UR research reactor in Petten can be converted 
from HEU to low enriched uranium a= fuel.us .g existipg qualified LEU fuels, 
and'that the riactr will be' cobva'td from' i-U fue] tq LET fuel as soon as tha 

-conversion has been licensed by regulatory authorities in The Netherlands and LMU 
fuel prToculed.. The'GoVernment of the United Staies- also understands that the 
conversion will involve an active c6llaboration between exper.t at. the Joint 
• Research Cenrre and the U.S. Deparument of Energy's National Laboratomies, a 
well as other experts as apprqpriate, and that the European Commission will keep 
the Government of the United States irnormed of prqgress toward licensing and
conversion.  

By its acceptance of this note, the European Commission conveys to the 
Govern~mnt of the United States its assUrances that the EFR research rcactor in 
Perten will be convened from MEU to LE.U fuel as soon as a license has been' 
granted by the Dutch regulatory authorities and LEU fuel procured for the reactor.  
and that the .HFR reactor in Pettan will seek such license and fuel in a' timly 
inanner. The Gov==ment of the United S•aes confirnis ihat such'assurauces satisfy 
the provisions of the Atom.tic •nezgy Act% as amended, for the. interim supply of 
fresh HHU for use~as fuel for the HFR research reactor in Patten. On that basis, and 
in accordance with applicable laws an~d regulations of the United States of Ameiica, 
the Government of the United States is prepared to -maim its best efforts to make 
sufficient fresh HEU available to the European Commission in order to permit full 
operation otf the HIFR rea-tor in Petten until its conversion to LEU is completed.  
The Govemrnm tnt of the United States recognises that if It is unable.to supply fresh 
SHE)U for the IFlR reactor in 7enenn the Buropeain Commission wil have the opftion 
to use other RqtU available to it.to operate that rcactor" 

With respect to the acceptance of spent fuel from the'F"R reactor in Patten, thz 
Government of the United.'Statts understands that, barring unforeseen licensing 
difficulties beyond the control of the European Commission. the conversion of the 
HFR reactor in' Petten will bi completed by May 12, 2005. and that-in any case the 
reactor wil. not operate on HBU after May 12, 2006. On the basis of this 
understanding, and in accordance wiih e laws and regulations of the.United 
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States, the Govemet of the United States of America is pieared mpinciple to 
accept. for storage and disii in tifkh Unitzd Stats_ -nt "uple"r ftei.  

*aslfeabliti s tbe. !%F itcsuu rictor W~ Tret~eb proauced fro= utran~ium 
enriched In the United States. All EEU and L]tU spent nuclear fuel- generated at the 
HR reactor in.Pwez6 n and containiug uranium enjriched in the United Statq. and 
Smeeting programn eligibIlity mequirement, .will be accepted by the Government of 
the United StaIes, subje-t t6 the proviso in the following paragraph, as long as the.  
spnt nucear fuel is dis.ared from the reactor no later than May 12M 2D06 and 
shipments to the United Statis are completed no later than May 12, 2009. LEU spent nuclear fuel will not be accepted unti all lIEU spaq•,nulear- fuel has been 
accepted, unless. the Government of the United States .and .the Eurapea 
Commission agree itat extenuating cir•umstances reled to foreign research 
reactor spent nuclear fuel acceptance program requirements have A'isen to require 
otherwise.  

7 The Government of the United States will make every reasonable effort to -accept 
all elimible stmn? furl from the 1 reai:t.r An Potten by the pr.,ram.adline -f 
May 12. 2009. However.,because ofTlimited shipping .apa.bfi•es, the Government 
of the United States may be unable to accept fuie eligibe for shipment to tht 
United States if too many facilities try to schedule their shipmcent too close to the 
program deadline. If at the 6nd of the U.S. acceptance program. .U.S. origin BEtJ 
remains in The Wethcrlan6s the Govern-ent a the United Sts and the Eur'opea 
Commission anthorities will consult, concerning its disposition. options other than 
shipment to the United Stares.  

*The above assuraces b~y the European commission to convert, the HFR .research 
rtactor in Pen• t6 LEU fuel will cease -to be effective if the Govmrnnýnt of the 
United $tates.is not in a'position to supply BW required to fuel the reactor until its 
fall conversion to LEU, or to accept the physical delivety of spent nuclear fuel fiom 
the HFP rea•c•r in Peren which satisfies program requirements speciied in this 
note and .contained in the Deparoezt of Energy .=cord of. decision f 6r- the 
cnvizonmerWal impact st'arment on a proposed nuclear weapons von-prolifration 
policy concerning foreign research reactor spent nuclear fuel issued oh My 13.  
1996.  

The United States Mission to zte European Union requests on behalf of the 
S.Government of the United State. of America that the Europian Commission 
confi5rm that it sha.es these understandings." 

The European Commission has the honour to coifir-m that it shares the understandingks of 
this nolt and requests you kindly to transmit this con'im'aion to your Gov.ernemnt. .. ..  

".The European Commission avails itself of this opportunity to rene' to The United States 
Mission to th.e European Unron.thi asiurazces of W h ghbst consideration..  

SFor the COmm.bS .of t E.0 uropea" Conmumber 

Heiberr J. Allgeier 
Director General of the Joint Resedreh Centre 

.Arusse i. 20 Janumy 2000 
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ABSTRACT 

The conversion from HEUto LEU has often many disadvantages: flux penalties, increase of 
fuel consumption, cost and delay toobfain 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 bum-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 allowvs to reduce the number of annual cycles from II 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 Cewtre (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, light water cooled and moderated Research Reactor (RR), operated at 
a nominal power of 45 MW. In openaion 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
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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 predictable 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 1I cycles of 28,days (24.7 days of full power and 3.3 days 
of maintenance, core reloading and check-out procedureo 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.  

L ~o 
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 fycle, it was decided not to convert to this LEU fuel in the eighties 
for a number of reasons: 
* Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with 

HEU has disadvantages with respect to 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 

r advantage.  
I 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 
Ithe 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.:



* phase i: 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 Authorities and consent was 
granted.  

4. Phase 1: Parametric study 

4.1 Introduction 
Already at the start of the RERTR program the first studies wereperformed 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 U3Si2 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 U3Si 2 fuel.  
Objectives of the HFR conversion studies are: 
* minimal changes of fuel cycle cost (back-end/front-end); 
• minimal penalties on thermal flux Cjn-core and PSF); 
* short planning and implementati6"n 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 2 - 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; 

S • 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 

S ycladding thickness; 
type and amount of burnable poison: burnable poison 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 
w! plates.  

density of U3Si 2 is 4.8 g.cm"3 

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



I 
I 
I

type of fuel/density u3Si2 - Al 

* number of fuel plates (FE/CR) 20/17 
* meat thickness 0.76 mm 
* cladding thickness 0.3810.57 mm 
* coolant gaps 2.46 mm 
* type of burnable poisson Cd-wires 
* amount of burnable poisson 40 x 600 x 0Q.5 mm 

5. Phase 2 Technical qualification 

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

parametric studies will be submitted to the Dutch competent licensing Authorities. Immediately after 
their consent is obtained phase 2 will be formally started. During this phase 9 different technical 
aspects will be studied to cover all technical questions related to this new fuel. These points can be 
classified as: 
* design drawings, ordering and hydraulic measurements of 2 industrial prototype elements; 
* in-pile testing of 2 industrial prototype elements to prove industrial manufacturing practice; 
* bibliographic review of U 3Si 2 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 
* environmental impact study 

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

7. Conclusions 

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

I
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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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JANICE DUNN LEE DATED 06/02/00 have been served upon the following persons by U.S.  
mail, first class, or through NRC internal distribution.

Trip B. Rothschild, Esq.  
Office of the General Counsel 
Mail Stop - 0-15 D21 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Executive Secretary 
U.S. Department of State 
Washington, DC 20520

Eldon V.C. Greenberg, Esq.  
Galloway & Greenberg 
1835 K Street, NW, Suite 801 
Washington, DC 20006 

Mathew George 
Traffic Coordinator 
Transnuclear, Inc.  
Four Skyline Drive 
Hawthorne, NY 10532-2176

Office of the Secretaeof the Comnmlission

Dated at Rockville, Maryland, 
this 7hday of June 2000


