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WASHINGTON, D.C. 20555-0001 
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The Honorable James M. Inhofe, Chairman 
Subcommittee on Clean Air, Wetlands, 
Private Property and Nuclear Safety 

Committee on Environment and Public Works 
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 Bob Graham
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"00 ""Ju ne 2, 2000 

Ms. Janice Dunn Lee 
Director, Inter:.ational Programs 0: 
United States Nucleaer Regulatory Commission A
Rockville, Maryland AD • 

Dear Ms. Lee: 

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 
ainended. 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.  

)?. No. XSNM02611 - Applicaion Oy Transnuclear, 'In,,- for authorization to export to 
The Nefnermanr, 1140.5 kilograms of U-235 contained in 150.348 kilograms of uranium enriched 
to a maximum of 93.45 percent in four annual tranches of 37.587 kilograms of highly enriched 
uraz:ium_ (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in 
5rance 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 -:o.t 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

"(]) 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-

"(]) 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 20percent or 
more in the isotope U-235; and 

"(3) a fuel or target 'can be used' in a nuclear research or test reactor if-

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

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

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

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

Sinc~Y 

Richard J. K. Stratfor 
Director 

Nuclear Energy Affairs 

Enclosures: (1) Assurance letter 
(2) Diplomatic notes 
(3) JRC letter of May 3, 2000 
(4) JRC paper on the Status of the Conversion 
Working Plan
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31. 3. 00 -- 1.nx'~ 

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': 
i-- 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.eu.int (3. BITNCK) +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-Isbre, France 
and IIFR, Petten, The Netherlands, are legal persons duly authorized to receive nuclear 
material transferred pursuant to the Agreement.  

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

Copy: - ESA, Brussels, attn.: Ms Flingou (contract ref: AGT/01/151) 
- US NRC, attn.: Mrs Betty WRIGHT (fax: + 1 301 415 23 95) 

tZ9 I V I E 8VMO t 

d10 03AI3338

Bitirment Cube - Plateau du Kirchberg - L-2920 Luxembourg 
Telephone: direct line (-352)4301.34798 exchange 43011 . Fax: 4301.33545 

. TelearaDhic address: EURDOC LU 2752
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The United States M~ission to -the touropean Union 

presents its cornpliments.to t~he Pi-pe.a Com~missioh and has 

the honor .to propose on. behalf of the Qou'enrnxent of the 

United States of America the followi.ng undarztvaindga with 

*rezpect to -the aupply of fresh highly enriched u~ranium (H~u)

f Utel f oiz Lhe XF research rec~LuxL cL Lli Joint: Research 

C~nre: Pttn-The Netherlands and the .hpeto ent 

*research reactor fI.ael fromn tha~t reactor.  

With rerpect to the. eupplyeof frech ~Ufucl, the 

Government of. the United Statee of America understenda tha~t 

L14t HFR rezearch xeaciuox in Pertan ca&n be L uivfz'zL(=! from HB1J 

to low enriched uxaniLum (L=U fuel using existing'qualified 

L~Jtue.ls, and that the reactor will be converted trom TPtRU 

fuel to I-MU fuel as soon as the. conversion ,bas been licinsed 

by re~'ulatory authozitico in The'Ncth'crlands and LZU fue 

prour_.eC. The' Government of the United States also 

undeL-Cxdb that tht!.xvr&~ will Inwolve an active 

.col~laboratlon between experts at the -jioin t Research Centre 

and thp&U.S DapartrpRnt- of Energy'E National Laboratoriec, 

as-well as other e~xperts as -appropriate,' 'and that thcý 

rumropean Cornmizzion will keep the Governm~ent of tho 'United 

Stýýtero informed of proSrcrm toward licancIzig and conr-ver-sion.  

D:ý its acceptamcm of this note, thec Luropean 

conveys to the Government Of Lhe 'United States iLb 

abzi"-ances thar-t re IEFE research reactor in Pe-ttenr wi.ll be 

11/01 '00 DIN 12: 48 rTX/R.1 NR 94101 IFIO02
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ca--cra frr I LY r U lual-.as ioon ,ae a license has been..  

Sranted by theý Dutclh 1equlLuy authorities and LEU fuel 

procured fro the reavtoz, and that tie IH'R rpactor ini Petten 

will seek such license and fuel in~ a inl manner-. The 

Government. of, the U~ri ted States Comf izT= that- such 

apurancez satisfy the provisionn of the Atomidc Energy Act, 

as ainnnded, for the interim oupply ofifresh HE3.-feor use. as 

fucl for the ]~Rresearch reactor in Petten.* On that basis, 

t ~uad in aLccordtiace with a-pplicable laws a~nd reguJlatijonz ot 

the United States 'of Amnerica, the Gove~nment of the United 

States is Prepared tn rn~ke it's best, ef forts 'to make 

sufficient fresh RRU avai2.able to the uR~opean Cornminnion. in 

order to pexrmit. full opera~tion of the IHFR reactor in.Petten 

unmtil it conversion to LELY ie cumpleted.. The Governmen o 

the 'United States recogni.zes that if it is unable to supply 

fitesh HEU for the FR~rsacntr in P± the ruropean 

Commir;.,jon will have the. option' to use other RRUt a-vailable 

..to it to operatG that reaetoz.  

* WILICxtei!:C to the acceptance of spent fuel from the 

tiF reactor in P'etten, the Government 'at the~ United -St,-±ýep 

understands that, ba-rrirbg unforeseen lice ngiu difficulties 

*bsynnd the control of the Ruxropaan Commnission, thc; 

conversion: of the ~Rr reaator in. Potten will be, completed by 

*Hy12, 200G and that in azzy c-ai6 the- leacLor will: not 

operaLe an HEU after May 12, 2006.- On the basis of this 

understandi~ng, and in accordance With thp. laws, and 

regu.lations- of the Unitedc Stat~eg, the Government of the 

United States ofj Americ- is prepa-red~i prinziple to accept', 

fpr Storasp And dispovition-In the Unitad states, spent.  

nufclearz fuel aszzQmblies fromn the HFR research x-ezctor in I 

*Petten. produced from ura~nium eilriched in the Uynited Statez.  

21ll REU and LEU- e~pent muclealr fuel qte:IizrLed aL Lhc Iff i 

11/01 '00 DIN 12:48 ITX/PI M~ 0410] (a003



reactor in Pctt ane. .~ conta~i _Ina ur ori.m enriched iLn thc 

United States eand meeting program eligibility reqqulements , 

will be t.w_.pLt!, by the Government of the United States.  

suiject to the proviso in the following paragraph, as l-ng" 

as the spent nuel.a r fuel. is di.eharge'd from the reactor no 

later than May 12, 2006 and shipments to tme. United"tates 
are completcd no latcr'th=n May 12, 200w. .LEU £pent nuclear 

fuel will not be accepted until- all HEU apuaL nuclee.' fuel 

ha8 been acu4.pLed, unless the Government of the United 

states and the European Commission agree that extenuating 

circumstances relt.ed to for~ign research reactor spent 

nuclear fuel acceptance program requirnmente have arisen to

:. reouirc otherwioc.  

The G6v•i'maIun"L of Lhe United States will make every 

reasonable etfort to accept all eligible spent fuel from the 

HPP '-r.Actmo-. in Petten' by the prouram deadline of May 12, 

2009. Nowever, because of limited chipping capabilitico, 

the Government 6f the United States may be unable to acce.pt 

fuel, ei'Sibie for shipment to Llh United 5tatt if Lou mzny 

facilities try to s chedule their shipments too close to the 

program deadline. It"at'the end ot the U:S. acceptari-..  

program, , U.S. origin HEU remainn in The Netherlands, the 

Govcrnmcnt of the United States and the European Commission 

authorities will consult, concerning its diuj'osition," 

QptliCoj uLhtw than.shipment to the UMited States.  

•he above assurances by the European Crommigsion to 

convert the HFR research .eA.tnr iIn Petten to LEU fuel will 

c.ase to be effective if the Government of the United State• 

is not in a position to supply HEU rlquired to futl th" 

"-r 1.•tor. until its full conversion t6 LEU, or to accept the 

.phyzical delivery of .pe-n.nuclear fuel from the HFR reactoz.  

11/01 '00 DIN 12:45 jTX/R1 N7. 9410] Z001'



In Fetr-en. which satisties. prngzarn requi --ments zpac~ilfiod in 

this nrnte and contained in then Dpartmnen. of Energyraecord 

of decision for thia en%'-izonmenta1* in~t~~emn r 

pro poeed nuclear we apons non-:proliferatioz -policy -;uiace~zMng 

foreign =eisearah rzeactox i4ptet nu~clear .uel, iesued on Nay 

13; 1996..  

The Un-ired Staten Mi Rei on. to the Eu~ropean LUnion 

recruests on. beh-alf of the Governm~nt-of the United Statca of 

?noz-ic that the Zuropcan*Cor~imiaion confi rm that it' shaxes 

these underc:andings.  

-The United States Niseion to the Eiiropean Union avails 

itsplf nf this opport-uriity to.reflew to the ER=Opean 

Commir~ion the. assurancee of itc higheet cone'idexa~tion.

Unzitea Stateb Mission to-the ZuroPeý= UZUion 
R~jrP1s January 3, 2000

I.
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The European Commissiou Presfts its tomplimnets to The United Stazrs Mssion to thb 
EuroPcan Union- And has the honour to acknowlr.gc r=eipt of it- note of today', ddte 

which read as follows: 

"-Me United States Mission to the European UThion presents its complimemts to ihe 
Bwupexi Conmiuilva and has the hondr to propose on behalf bi the Govexnn T 
of the Unitcd States of Am4ica the following'undcrntaclings with iz=spe~t to ale 
supply of fireh highly enricheA uranma (Ri•U) fuel for the IMR rcsearch reactor at.  
the. Joint Researcbh Centre at Pettn. The Netherlands and the shipment of.speat 
TeSearch reactor tueI fron that reactor.  

With respec to the ,supply of fresh =IEU fuel, the Cove'rnmnt of the United Statt.  
of America underimnds thab the IFR research rcactor in Petten can be converted 
from lIEU to low enriched uranium (LEU) fuel. using existing qualified LEU fuels, 
and'that the re.actor will be eonverted from IEU fuel to LEU fuel as soon as the 

,conversion has býen licensed by regu ry authoritiet in The Netherfands and LEU 
fuel procired. The'GoVernment. bf the Urnited States -also understands that the 
convecsion will involve •n active collaboration between experts at- the Joint 
.Rcsr.arch Ccntrc and the U.S. Dcpaxrncnt of Energy',s National Labur-airies. as 
well as other experts, as, appropricte, and thd the Ruropean Commission will keep 
the Government of the Urited. States informed of progress toward licensing and, 
cotver•icn.  

By its acccptance of this note, the European Commnsskun conveys to the 
Govenment of the Unitcd States its assuranczs that the IMI research reactor in 
Pettea wifl be converted from WEU to LEU fuel w soon -as a licensc has be=n 
granted by the Dutch regulatory aut horities ad LEU fuel procured for thc reactor, 
and th'at the .H'FR reacTor in Petten will seek such license and fuel in a timely 
manner. The Goverment of the United States con.Irrs iat such 'assurnces S.atisfy 
Stht pivyhiurns of dhe Atomic Energy Act, as amended, for the interim spply of 
ftrsh L•EU for uzo.45 fuel for the ieRes.• h reactor iu Pctten. On that basis, and 
in -- cordance with applicable Iaws anmd regulations of the United Statcs of Anit.ivA, 
the Government of the United States is prepared to.-make its bct cffort3 to make 
sufficient fresh RLEU available to the EuropeRn Commission in order to permit full 
operatin ptf the HIFR re.actor in Petten until its conversion to LEU is completed.  
The Government of the United States recEni.e.q that if it is unable.to supply -fresh 
HEU for the 1--R reactor in'Peten. the Buropea'n Commission will have the oiftion 
to use oth=r lIEU available to it.o up.rr= Lhat rcactor: 

With respect to the acceptance of spent fuel from thn'TFR reactor in Patten. the.  
OGvcrntarm of the United. States understands that. brring unforeseen licensing 
difficultics beyond the control of the Eu-op.an Comiud*,-ia. the couvcrýiun of tmh 
I-FIR reactor in, Patten will be completed by Way 12. 2006, and that -in any case, the 
ve-etmr "=Jill not operate on EMU after May 12, 2006. On the basic of thi-s 
understanding, and in acnordance, wiih the laws and regulations of the .United 
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Staes, the Gov~rnmnt of tho Uniicod Stairs of Aznedca is prepared in principlc to 
acceptý for stcorae =d disp~osifiovi ix tbe. Untedstas, "=~t vLe:Gfr Nuei 
2ssemblies from the IZR research reiztor in Pettan Produced from uranium 
enrirhed in the Unift-A States. All HELT nd LEU spent nuclear fuel generated at the 
HFR reactor in Petten, and cantaimniz uranium enncbhed in the 11,fitpA Statr-s snd 
mecctng prorarn' ellgibilflj requirements, wiU be accepted by the Government of 
tbu United Statas, ýiubjet. Cc the proviso in the following paragraph, as long as the 
spcnt nuclear furl is dLscbarged fropi the reactor no lalr than May 12, 2006 and 

* shipments to the United Smte±s amc completed no later ihan May 12, 2009. LBU 
spent nuclear fuel will not be accepted until all HEU rpen~tnuclear fuel has been 
2ri-P-pted, unless the. Government of the United Stales .and .the European 
Commission agree tiat extenuating circunqtaces rala~tad to fbreign researtrh 
reactor spent nuclear fauel acceptance program requirements have ariseni to require 
otherwise.  

The Government of the United States will mnake every reasminble. effort to -F-capt 
all eligible spent fuel from the HYR reactor in Petten by the prograrn..desdlne at 
Maiy 12, 2009. Raw*ever, because of Mimted shipping .apabifldes. the Government 
of the United States may be. auablt: to azccpt fuel cligibho for shipment to the 
Un~ited States if too mnany facilities try to 5chedule their shipments too close to thet 
program deadline. If at the cund of the U.S. n cptance program. U.S. origin I~J= 
remains in The Netherlands, the Government of the TUited Sftt~s and the Euiopean 
rnmrnkvsirn autharititcr will e~rzsult, concerningr it.ý disposition, options othezrbtha 
shipment to the Unized States.  

The *above assurances by the European Commnission to convert the R-FR research 
reactor in Petten to I.EU fuel will cease -to be effective if the Go'/enmmnt of the 
TlrifeA $tstpes is innr in a'pasition to supply H]ýU required to fuel the reaztor until its 
full conversion to LEU, br to accept the physical delivery of V~pnt nuclear ftiel frnm 
the BTR reactor in Perten which satisfles program requirements specifed- in this 
Loic aad coataiined in thec Depatuent of Energy .recrd of decision for. the 
czvironin nrn. impact staicmcnt on a proposed nucloar weapons oon-prulificrationi 
policy, concerninfg forcign roscetch rcartor ~pPnt nuclear fuel issuod'on Mfay 13, 
1996.  

The Uiaitcd Sdtats MiEsiou to the European Union requests 'on behalf of the 
Co0verament of the Unitad Stites, of Aruenica that the Buropizin Commnission 
confir that it shores th=s uadcrstandiuzs." 

The European Commission has the honour to confirm that It shaies the understadirflgs of
this notm and requests you kindly to transtnit this conframation to your GoýerMment.* 

The European Commission avails itself of this opportunity to renewiv to The United States 
Mix,.ion to th~e Europtin bniotithe' assurnc-e~s of itý hi~ghest cxrnsideratioa

For the Oommisn off me~ Ew'opean Commnunitries 

Directro General ofz&k Joint Resedrch Centre 
Brussels, .10-January2000
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EUROPEAN COMMISSION 
DiRECTO RATE GOENERAL] JRC 
JoiNT RESEARCH CENTRE 

Ir.sll ute for AdvaJnced Matzuia6s 
,FR Unit

Petten, May 4, 2000 
HFR/AG/0005.04.01

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: 00 1 914 347 5170

lea 
/ 

X5/LE//

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. Guide~z 
Head of HFR Unit 

Pages: Cover + B 

PO gew 2,-1755 ZG PetUe. The NeFe-t-s 

Switchboard .31 224 565555 - D1rec -,31 224 565151 - Fax *31 224 561449 
E-mail: SLýOezai.m-Nl

*0' � 
�
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EUROPEAN COMMISSION 
DiRECTORATE GENERAL JRC 

' tr JOINT RESEARCH CENTRE 
*rr*•I• Institute lor Advanced MateiMs 

hFR Unit 

Petten, May 3, 2000 
HFR/AG/00O5.O3.D1 

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 SchumerrAmendment to the Atomic Enermy 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 5oB 2, 1755 ZG Petten,The Netheiftinds 
Sv'tchb•ard +31 224 5eS• - D OIret ,31 224 565151 • Fem -31 224 56144S 

E-mal: 9uidez@.jircA
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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 for4 
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 Box2, 1755ZG Petien, The Netherlands 
Sw~chboard +31 224 56558 - Direct ,*31 224 5S5151 - Fx +31 224 561449 
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*No. 100.  

The United'Sta~tes Mission to-teEriaUno 

presents its C.Orplimenta.to the Europeaii comnmissioia and has 

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

Un~ited States of America the fol:lowing understandings with 

-respect to-the supply of*fresh highly enriched uranium RU) 

fuel for the FZFR research reactor at the Joint Research 

Centre 'at. Petten. -The Netherlancls and the'.ahipment of spen't 

research reactor f~uel from tha~t reactor.  

With respect to'the. supply of fresh HE3 fuel, the 

Government oXf Ehe United States of America understands that 

the IBYR reseazch reactor i= Petten ~a~n be converted from HSU3 

to low enriched uranium (LEtY) fuel usini existiny'qu~alified 

LRUt fuels, and that, the reactor will be conlrexted from H=~t 

fuel to =U fuIel as soon as the. conversion has been licnsed 

by regulatory authorities in The'Netherlands a~nd LEU fuel 

,procuxed. The dovernment of the United States also 

understands that the monversion will involve an active 

-colla~boration between experts at the Joint Research Centre 

* and the'U.S. Department of Ener°y t s National Laboratories, 

as'well as other experts as -appropriate.* 'and that the 

European cot .-1'mlssion will. keep the Government of the United 

Steates informed of Amogresr toward llcing ingand conversion.  

B) its accepta~nce of this note, thji European dor~nissioni 

conveys to the Government of the Uniled states its 

afsueances that the e'R research reactor in Petten will be 
* I 

* -' 
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converted from a U to LU ;fuel -as boon .aa a li'cense has been.' 

granted by the, Dutch regul.torly authorities and LEU fuel.  

procured for the rea*ctor, add that the ER reactor in Petten .  

will seek such license and •fuel in a timelir'manner- The 

Govenment- of the United States confirms that such 1.  

assurances satisfy the roVisions of the Atomic Energy Act, 

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

fuel for the :F'R xesearch reactor in Petten.' .On that basis, 

and in accordanc' with applicable laws and requlatijons of I 

the Unitea States "f America, the Goverxnnent of the United S.  

States is prepared to make its best, efforts to make 

sufficient fresh Exu available .to the European Conmlissiof in 

order to permit full operation of the ER reactor in Petten 

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

the United States re.cognIzes that if it is unable to supply 

fiesh -EU for the E:reactor in: Petted, the European 
Co=rieaion wiil have the. Option to use other HEU wvaiiable 

"•.to it to operate that reactor.  

with .resp.e'ct to the acceptance of spent fuel from the 

HFR reactdr in Petten, the Government 'of the United States .  

understands that, barring unforeseen li.censing difficulties 

beyond. the control of the European Commnission, the., 

conversion ýof the XFR reabtor in Petten will bd completed by " 

"May 12, 2006 and that in any casb the reactor will not 

operate on REU after May 12, 2006. On the basis of this 

undeZstanding, and in accordance with the laws and 

regulations. of the 'nited States, the Government of the 

United States og America "is prepared. in principle to accept', 

fp, storage and disposition-in the United States, spent 

nuclea= fuel assimblies from the RFR research reactor in ! 

Petten produced from uranium eariched in the Un'ited States. " 

All REU and LEU" spent nuclear fuel qenerated at the 1FR 
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"reactor' in Petten, and contai•.ing ura/..um enxiched in the 
United £tates CMr mtetian pogram aligibility reclu±rements, 

will be acceptedby the Government of the United States, 

"subject to the proviso in the following paragraph, as long 

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

later than May 12, 2006 and shipments to the. United -States 

are completed no later'than May 12, 2003. .LEU spent nuclear 

"fuel will not be accPpted until- all HEU spent nuclear fuel 

has been accebted, unless the Government of the United 

States and" the European Commissionf agree that extenuating 

circuMmstances'related to foriign research reactor spent 

nuclear fuel acceptance program requirements have arisen to

require otherwise.  

S .  

The Government of the United Sýtates will ma)e every 

reasonajle ,effort to accept all eligible spent fuei from the 

RF?. reactor. in Petten' By the program deadline of May 12, 

2009. However, because of limited shipping capabilities, 

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

fuel, eligible for shipment to the United States if too many.  

facilities try to s=hedule their shipments too close to the 

program deadline. If'at'the end of the U.S. acceptance 

program, U.S. origin ,U remains in The Netherlands, the 

Government of the United States and the European Commi'ssion 

authorities will consult, concerning its disjposition.  

options other than. shipment to the United States.  

The above assurances by the European Conmnission to 

convert the HFR research reactor i.n Petten to LEU fuel wi1l1 

cease to be effective if tl-e Government of the United States 

is not in a po6itior. to supply HSU requ-ired to fuel the' i, 

",reactor.until its'full conversion t6 LEU, or to accept the 
physical delivery of ,spent. nuclear fuei from the HFR Ieactoz 
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United Stateb Mission to- the Europ~am Uni -n 
Brussels, Canuaxy 3, 2000

P.,

11/01 '00 DIN 12:48 ETXI'RX NR 941.03 ZOOS

in Pette-.which satisfies. prog'ram raqirements rBpeci~ied in 

this note and contained in the De'partment of Energy 1r~cord 

of decision for the en~ri~onmentm.1 imPaLct' st~atenment on~a 

Proposed nuclear weapons non-]prolif eration -policy concernming 

ioreign risea==b reactor bpent nuclear fu4el18isUed an may 

1 3: 1995..  

* The 'Un-ited States Missiona to the European Union 

requests on.behalf of the Government-of the United States of 

America that t~he Europeaw Cotr~imision confirm that it'shares 

these understandings.' 

The Un~itapd States, Mi~ssion to the Euiropean*Unior. avails 

itself of this opportunity to.renew to thie Euxopean 

Com-mission the. assurances of its'hig'hest con~id~eration.

U ('UZ� 
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EUROPEAN COMMIS$1ON

D(0) n? 41

The European Commission presents its complimnts to The United States M.isslon to t 
European Union- and has the honour to zzknowl•,g rt=cipt of its note of today's date 
which reads as follows: 

"T"e United States Mission to the European U/iion presents its Compliments to the 
European Commission and has the hondi to propose on behalf bf the Government 
of the United States of America the f1llowing undetandings with respect to the 
supply of fresh highly enriched urazium CREt ,) fuel for the H-FR research reactor at 
the Joint Research" Centre at Patten, The Netherlands and the shidpment of.sspent 
research reactor foel from that reactar.  

Wi. respect to the .supply of fresh T-U fuel. ihe GO~ernmmt of the United Star.s 
of America underitamds thaý the IUR research reactor in Peuren can be convered 
from H-U to low enriched uranium (LE.) fuel.us.ng existipg qualifed LEU fuels.  
and' that the riactcr will be"'oarvtrtred frrcr REl fuel tq LEt fuel as soon as the 

,conversion has been licensed by regulatory authorities in The Netherlands and LEU 
fuel proeu~ed., The'Gov'mrnment of the United States. also understands that the 
conversion will involve an :acive collaboration becween experts at. the Joint 
•Researeh Centre and the U.S. Department of Energy's National Laboraries, as 
well as other experts as appr*priate, and that the European Comrmission will keep 
the Government of the United States informed of prqgress toward li-enshing and
conversj on.

By its acceptamce of this note, the EuxoPean Commrssion conveys to the 
Government of the United States its assurance.s that the HYR research reatr in 
Petten will be convened frvrn HElU to LEU fuel as soon azs a license has been' 
granted by the Dutch regulatory authorities and LETJ fuel procured for the reatr.  
and th:a the .HFR relactor in Petten will seek such license and fuel in a' .timely 
manner. The Government of the Unite-d Staes confirnis that such 'ssuranees satisfy 
the lprovisions of the Ato.mic E=negy Act, as amended. for the interim supply of 
fresh HBU for useoas fuel for the HER :.search reactor in Patten. On that basis, and 
in arcordance with applicable laws and regulations of the United States of Amnerica, 
the Government of the United States is prepared to'.m=ake its best efforts to make 
sufficient fresh HFU available to the Buropean Commission in order to permit full 
operation af the HY re ator in Petten until its cpnversion to LEU is completed.  
The Governmnnt of the United States recognises that if it is unable.to supply fresbh 
HEU for the HR reactor in Tenen: the Buropean Commi sson vwil have the option 
to use other EIJU available to it.to operale that reactor.• 

With respect to the acc&ptance of spentr fuel from the'FPR' reactor in Petten, the 
Goveranmant of the Uaited. Stters understands that, rig unforeseen licensing 
difficulties beyond the control of the European Commission, the conversion of the 
HFR reactor in Petten will bi completed by May 12, 2006 and rhai in any case the 
reactor will not operate on BIEU afier May 12, 2006. On the basis of this 
understanding, and in accordance wiih &he laws and reg-alations of the .United
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States, the Govemen= of the UnLied States of Arat ca is preparead in'principle to 
meP% Afor storage and dlgwr~i" in die- T"nitmd Ra x, * t "1crfel 

z-'ýAa MMA Istschitz reio=or ID rI-tet produced Lvo= uranium 
enrichedf in the United Stues. All IEU and LEU spent nuclear fuel. generated at the 
, IR reatr in PFerMn, and containing uranium enriched in the United States and 
meen progra' e.l gibPIy requirnents. will be accepted by the Government of 
"the United Stats, subject t6 the proviso in the following paragraph. as long as the.  
spent muclear fuel s discharged from the reator no later than May 12, 2006 and 
shimrnents to the United Statis ame corapleted nio lWar than. May 12, 2009. LETU 
spent nuclear fuel will not be acepted until all MU spent nuclear fuel has been 
accepted, unless. the Government of the United States .mand .th European 
Coznmission agree that extenuating circurmstances related to forrIgn research 
reactor spent nuclear fuel acceptance program requirements have hrisen to require 
otherwise.  

"The Government of the United States wil make every reasonable effort to accept 
all eligible spent forl from the .IF•., rea'ht" __; Pett-en by the "-ognam detAdlin"e --f 
May 12, 2009. Howvever. because oflimited shipping .apabili'Ies, the Government 
of the United States may be unable to accept fuel .ligibe for shipment to the 
United States if too mamy facilities try to schedule their shipmcnts too close to the 
program deadline. If at the end of the U.S. acceptance program..U.S. origin fEIEU 
remains it The Nethcxlands, the Government of the Uznted Stti~s and the Eur'opean 
Commission anthorities will consult, concerning its disposition, opdons other than 
shipmznt to the United Stares.  

* The above assu-aces * the European Commission to convest the HFR.research 
reactor in Pettern t LEU fuel will cease to be effective if the Goviammint of the 
Unite d $tates is not in a'position to supply MIT required to fuel the reactor unTni its 
full conve•sion to LEU, hr to accept the physical delivery of spent nuclear fuel fi-om 
the HFR re3-tor in Pernen which sarisfizes program requirements specited- in this 
note and .containetd in th• Depazr•znrn of Energy .recrd of. de-cision for, the 
environme•tcl impact stlarement on a proposed nuclear weapons non-proliferation 
policy concerning foreign research reactor spent nuclear fuel issued' oh May 13.  
1996.  

The United States Mission to the European Union requests 'on behalf of the 
. .Govezmment of the United States. of America thar the Europ•an Cornmisi=n 

conf•ir that it shares these underntandings." 

The European Commission has the honour to ernfirm that it shares the understandings of " 
this note and requests you kindly to transmit this coafmadon to your Gov.erment.  

The European Commission avails itself of this opportunty to renew'. to The United States 
Mission to th. European Union.thi asiurarces of itý highest considrration.  

*. . ." '* " * .  

For the Comm is ooff the ruropern "Communt•ie 
Her,,err J. Allgeier 

Director General of the Joir. Rexedrch Cenrre 
* * B~ru~sseLif. .lOlnanw'2000 

TOTAL P.09
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ABSTRACT 

The conversion from HEU toLEU has often many disadvantages: flux penalties, increase of 
fuel consumption, cost and delay to,0obain a new license, etc. But to fulfill the non- 
proliferation programme, and to simplify the future fuel supply, the HFR renewed in 1998 

",)`studies on conversion possibilities.  

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

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

1. Introduction 

The High Flux Reactor (HFR) Petten, the Netherlands, belonging to the Institute of Advanced 
Materials of the Joint Research Centre (JRC) of the European Commission is one of the most 
powerful multipurpose materials testing reactors in the world.  
JRC as owner of the HFR and license holder is responsible for all supplementary programme work.  
Reactor operation, maintenance and commercial exploitation are subcontracted to the Nuclear 
Research and consultancy Group (NRG) being a daughter company of the Netherlands Energy 
Research Foundation (ECN) and KEMA, the Netherlands.  

2. General 

The HFR is a pool-in-tank type, light 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 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 11 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.  

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 cycle, it was decided not to convert to this LEU fuel in the eighties 
for a number of reasons: 
- AQuality 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.  

a 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.:



p ohase i: parametric study to define the ontimum LEU-element 
* phase 2: technical qualification of the conversion 

e 0 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 
.Ys 

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 IFR conversion based on both U3Si 2 and the newly developed UMo-fuel.  
Although this latter fuel is not yet qualified and is part of the recen(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.  

f Objectives of the HFR conversion studies are: 
* minimal changes of fuel cycle cost (back-end/front-end); 
* minimal penalties on thermal flux (k-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 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; 

" • 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 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 

* plates.  
density of U 3Si 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
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* type o0 tuel/density U3Si 2 - Al 
* number of fuel plates (FE/CR) 20/17 
* meat thickness 0.76 mm 
* cladding thickness 0.38/0.57 mm 
* coolant gaps 2.46 mm 
* type of burnable poisson Cd-wires 
* amount of burnable poisson 40 x 600 x 0 0,;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 U3Si 2 fuel behaviour; 
a 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 
0 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; 

4 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;

ii



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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