
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

U * WASHINGTON, D.C. 20555-0001 

June 15, 2000 

The Honorable Benjamin A. Gilman, Chairman 
Committee on International Relations 
United States House of Representatives 
Washington, D.C. 20515 

Dear Mr. Chairman: 

In a March 24, 2000 letter to you from Chairman Richard Meserve, he informed you of a 
revised application (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 Sam Gejdenson
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"S. J.~(-Tue 2, 2000 

Ms. Janice Dunn Lee 
Director, International Programs OH 
United States Nuclear Regulatory Commission A, 
Rockville, Maryiand 

Dear Ms. Lee: VaPe = 7 

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 
av.iended. 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.  

"Y&2 '. o. XS4M0261 1 .- Application by Transnuclear, Inc: for authorization to export to 
The Ne~nfr.ann! 140.5 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 
urazium. (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in 
France for the High Flux Reactor (HFR) in Petten, Netherlands operated by the European 
Commission's Joint Research Center (JRC).  

The proposed export to The Netherlands would take place pursuant to 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. be 
inimical to the common defense and security of the United States.  

The Executive Branch has reviewed the physical security measures that are applicable to 
the proposed export and concluded that physical security will be adequate. The consultations 
required under Section 133 of the Atomic Energy Act, as amended, have been completed.  

It is the view of the Executive Branch that the requirements of Section 134 of the Atomic 
Energy Act, as amended, (also referred to as the Schumer amendment to the Energy Policy Act 
of 1992) for approval of HEU exports have been met for the proposed export. Section 134 adds 
the following conditions to approval of HEU exports:
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"a. The Commission may issue a license for the export of highly enriched 
uranium to be used as a fuel or target in a nuclear research or test reactor only if, 
in addition to any other requirement of this Act, the Commission determines that

"(1) there is no alternative nuclear reactor fuel or target enriched in the isotope 
U-235 to a lesser percent than the proposed export, that can be used in that 

reactor; 

"(2) the proposed recipient of that uranium has provided assurances that, 
whenever an alternative nuclear reactor fuel or target can be used in that reactor, 
it will use that alternative in lieu of highly enriched uranium; and 

"(3) the United States Government is actively developing an alternative nuclear 
reactor fuel or target that can be used in that reactor.  

"b. As used in this section

"(1) the term 'alternative nuclear reactor fuel or target' means a nuclear reactor 
fuel or target which is enriched to less than 20percent 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) 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 yuar.  
The report described recent completion of the Phase 1 Parametric Study in coordination with 
Argonne National Laboratory to determine how to accomplish conversion with minimal increase 
in fuel cycle costs and thermal flux penalties. The final report on the Phase 1 Study will be 
submitted to Dutch regulatory authorities for review. Following completion of that review and 
regulatory authority approval, the JRC will begin Phase 2 which involves a study of 9 different 
technical aspects of LEU fuel performance. Phase 2 is expected to be completed by mid-2001.  
Phase 3, which is expected to be concluded by early 2003, involves necessary updating of license 
reference documentation, including the safety analysis and environmental impact study. Actual 
conversion is scheduled to start in 2003.  

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

Richard I. K. Stratford3 

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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. EUROPEAN COMMISSION 

r *-- EURATOM SAFEGUARDS OFFICE 
Accounting and Auditing

EU RA-RESTRICTED 

ESO-3 JB/Jb-EI3510521/2000

31. 3. 00

AGREEMENT FOR CO-OPERATION IN THE PEACEFUL USES OF NUCLEAR 
ENERGY BETWEEN EURATOM AND THE UNITED STATES OF AIMERICA 

-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 n*: 

Euratom, Luxembourg, ESO-3 IE-rnail: .Jean.Binck(@cec.eu~int (J. BTNCK) +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-Isire, 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 fturther 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 M of the 
Administrative Arrangcmcnt relating to the above referred transfer.

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

dI0 03AI3338 

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

. TelecraDhic address: EURDOC LU 2752 ....
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The United Sta'tes Mwission to -the Suropean.Union 

Preaents its compliments .to the 'NT-pe~i' Commismiah and has 

the honoz''to propose on= behalf of the covernmeQnt of the 

United States of America the following undarstandingo with 

.respect to-.the oupply of * fresl. highly enriched uranium (F=).  

f Uel f oz Lie XCFR research regicLaxr dL Llth Joint Revearch 

Ctintre*at Petten, -The Netherlands an -d the .shipment of spent 

*research~ reactor fipel from tha~t reactor.  

With reepect to'the. eupply'ef fresh HUfucl, the 

Gov;ernment o~f- the Uni.ted Statea of America understemAs tha~t 

Use. HFR Xeear'ch reactor In. Pe~taf c;5n be uunvuvL.e3 from HBtJ 

to low enriched uranium (LEMt3 fuel usincq existing'qualified 

LEU tue.ls, and that, the reactor will be converted t¶'om TRFUt 

fuel to LTU fuel as soon as the. conversion *has been licisnsed 

by regulatory authoz'itico in Tkie'Ncthcrlands and LEU fuel 

,procured. The' Government of the United States also 

undel-bcaald that the conuzsv.rai will .Luvvlve an active 

.eol~laboration between experts at the ~Joint Research Centre 

and thp'U.5S. flepa2-tin~nt of Energy's N~ational Laboratories, 

an well as other experts as. -appropriate.' land that thec 

Eur'opean Conimivsion will keep the Governmeant of tho 'United 

Stl-tee- informe~d of prosz'om'a toward licenoing and conv~ersion.  

Dj its acceptance of this note, thtn Muropean do'aiisbivuzl 

conveys to the Government Of Llie United States itb 

dbwL'ances that rhe 1!FX research reactor ini Petten will be 

11/01 '00 DTN 12:48 [TX/RX NM 94101 01002
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can--crted f rorc !WU to LI3 1-UCI -&V moon ASe aL U'cense has been.  

granted 17y the_ Dutch~ U1&WLLoy authorities and IaEU fuel 

procured, for the reactor, and that the HFR reactor iii Petten 

will seek such license and funl in a timelyr mannez._ The 

*Goveznmient -of, the 17ni ied States conf ixmg that such 

a~murances satisfy the provisions of thi Atomic Znergy Act, 

&a amended, for the interim supply of'freuh BE.-or use.&* 

fucl for the UMP research reactor in PetLex.'. On that basis,

t ~uad in aiccorddnc wihaplicable laws and =egu.1atipn-s otx 

the United Stares 'Cf America, the Governiment of the United 

States iapese t-n Matke its 2best. efforts 'to make 

sufficient fresh RRU available ,to the European. Commion-ion in 

order to per-mit. full cpcration of the IHPR reactor in.Petten 

until its conversion to LEVX Iv c~ompleted..* The Governme of 

the united States re~cognlzes that If it is unabm-le to supply 

*.fresh HEU for the RFR ?Aartor in the European 

Crnmminsion will have the. option% to use other HRU amvaiiable 

.-to it to operate that reaczo~.r 

* WILh .C-xv~pzct to the acceptance of spent fuel from th 

HFR reactor in Petzen, the Government 'ot the United Stnrtes 

*understands that, ba-rring unforeseen llieenmingj diffioculi-tes 

bsynnud the control of the European'Commiscion, the.  

conversioný of the iXP1 zre~ator in rctten will bei completed by.  

'M1 ay 22, 200C and that in any ca&se thte xedcLo~r wil3l not 

o pe~riLte on HETJ after may 12, 2006. On the basis of this 
understanding, and in accordance with thp. laws and 

regulations- of the United S~tates, the Government of the 

United Sterar.s of. Amrerica .A S prepaxed. in Primzipl, to accept., 

tp= StO7avAqP. And dispoaitioi.jin the United states, spent 

nuclcear fuel aCzQn=b~iec from the HPR research rcactor in I 
Petten Produced from uranium ei~riched in the United 56tatca.  

21-1 iIEU and LZtU spent nuclear fuel qeXne-zmLed &L Lhe 1wi 

11/01 '00 DIN 12:4S ITZ/RX NR 9410] I1a003



raacto=" in Pett=n, CM.d. ontadniner ura-tim enriched in the 
United States and meeting program eligibIlity r:quxzemenns', 

wili be dc-=ftLd. by the Grvernment of the United states, 

Jk eubject to the proviso in t2•e following paragraph, as long* 

as the spent nucltAr ftupdl is discharge'd from the reactor no 

later than May 12, 200G and shipments to t!e. Unitcd -states 

are completed no latcr-h= May 12, 2009-. LEU spent nuclear 

fuel will not be accepted until- all HEU yuL" nucleon fuel 

ha&8 been &at•.=•pd, unless the Government of the United 

States and the European Commission agree that extenuating 

circumstances 'rala.td to for.i'gn research reactor spent r 
nuclear fuel acceptance program :eqir:mentc have arisen to.  

. eauix-c otberwice.  

The Guvfi'rraunL of L1:e United States will make every 

reasonable effort to accept all eligible spent fuel from the 

IPR •.•cto-r. in Petten by the program deadline of gay 12, 

2009. Rowevex, because of limited chipping c.-pabilitieo, 

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

fuel, ellgible for shipment to Lhe United Statf if Loo mduny 

facilities try to s chedule their shipments too close to the 

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

prog=ramU.S. origin HU remainD in The Netherlands, the • 

Goverrnmcnt of the United States and t~he European Commission 

authorities wll consult, concerning its dlpivition.  

Optiosib uLhw th"un. shipment to the United States.  

•rhe above assurances by the European Cnmmriision to 

convert the HFR research rea..tn'r in Petten to LEU fuel will 

c..as. to be effective if t•le Government of the United State" 

is not. -in a pnsition. to supply HEU required to fuwl " 1i 
"re.r'.tor. until ts'full Converzion t6 LEU, or to accept the 

phyaical delivery of .speni. nuclear fuel from the HTR ieacto2ý; 

11/01 '00 DIN 12:48 ETI/RX NR 94101 0004



In Fett~en. which GatiBties. pz~ogrzv~ 'requi wntmnts spac~ilfied in 

this nnte and contained in the Departm~ent of Energry 'racord 

of decision for thea an'iv-ni mental' impqct* atatement. on- a 

proposed nuclear weapons non-ýproliferation -policy .-uvtcceunng 

ioreign =;_search~ rehactoz: i~p~zt nuclear fuel. Issued on m~ay 

13; 1996..  

The United States ?4i~ssion to the Fhropean Union 

requests on. behalf ot the GFQovenmsnte-f the United Statoo of 

Amerzica~ that t~he Ruropcon'Conhiimiion confirm t-hat it' shaxes 

*these understand-ings.' 

**The United States. Mission to the Edropean Union availas 

itsAlf rmf this oprortunity' to.reflew to the Ruzopean 

Commnission the. aesurances of itaohigheet conc~ideration.

United Stateb Mission to-the Europeen Uni'On 
I;njc4r;.I q. January 3, 2000

I.
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The European Commissiou P*cb;=Ut i5 domplimtmts to The United Staxzs Mission to the 
European Union- and has the honour .to acknowldge receipt of ib note of today'- date 
which reade as follows: 

-me United Stares Mission to the European Uhion presents its compliments to the 
Ewupcaut, ConuuLiBoa and has the hondr to propose on behalf bf The Government 
-of the United States of Anr.,ca the following.understaadings .with rLrp=:t to the 
supply of freh highly aeniched uranium (aEU) fuel for the 1fU rcear-h reactor at " 
the. Joint Researcli Centre at Peneu, The Netherlands ind the shipment of.spent 
Teseach rcactor tnel IrT= that reartor.  

Wih respect to the pupply of frcs 1= fuel, the, Government of the Unitcd Staxrt 
of Amexica underitands tha the RFR research reactor in Peottn can bo converted 
from -HEU to low enriched urarnum (LE.) fuel. using existipg qualified LEU fuels, 
and* that the rvactor will be converted from lIEU fuel to LEU fuel as soon as the 
conversion has been licensed by regulatory authoritie.l in The Netherlands and LEU 
fuel procured.- The'GoVernment bf the United Stares- also understands that the 
convcrsion will involve an active collaboration between experts at - ite joint 
•Rcacarch Centre and the U.S. Dcparazcnt of Energy's National Laburawrics. zs 
well as other expert, as apprqpriate, and thut the European Commision will keep 
the Government of the United States informed of prqogress toward licensing and
conve-rion.  

By its acceptance of this note, the European Cominisiun conveys to the 
Government of the United States its assurances that the II MR rcsearcbh reartor in 
Petten will be convered from HEU to LEU fuel w soon 4as a 4cCnsc has been* 
granted by the Dutch regulatory aulthorities mad LRU fuel procured for the reactor, 
and that the .kfR reactor in Petten will seek such license and fuel in a timely 
manner. The Government of the United States confurms that such 'asuuranee, .aisf•y 

.. td pLuv~i~Un of the Atomirc Enezy Act, as amended, for the. interim opply of 
fresh l•EU for use.sa fuel for te EFRirzsch reaator iu Pctten. On that basis, and 
in accordance with Upplicabl" laws and regulations of the United States of Amtjii-., 
the Government of the United States is prepare to .. maie its best cfforo. to make 
suffieimE fresh HIEU available to the Europesn Commission in order to permit full 
operation at" the Hb'R reatctor in Petten until its conversion to IEHU is completed.  
The Government of the United Staes. recogiL.ie. that if it is unable.to supply -fresh 
HEU for the IVR reactor inTPeen. the European Commission will have the option 
to use other lIEU available to ir.w Upcrt thair rcctOx 

With respect to the acceptance of spent fuel from the'HFR reactor in Pexrren. the.  
Guvcmrinenc of the United. States understands that, barring unforeseen licensing 
difficultics bryond the control of the .Eusopcan Com-wi!iodu, the couvcnriun of ilh 

K1M reactor in' Penen will b6 completed by May 12. 2006. and tda-in any case the 
rea•tor *wil not operate on EMU after May 12, 2006. On the basic of dhi0 
understanding, and in acc'ordance. wih the laws and regulations of the .United 
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States, the Govornment of the United Sraro of America is prepared in prinaciple to 
=c~cpt, for storace =nd disposj1hon ini the. United Sta=,s cn~t nuu!-Aw fuel1 
assemblies from the M reverch reictor in Patten proieuced from uranium 
emi.bhed in the UInit;e4 States. All HET and LEU spent nuclear fuel- generated at the 
HFR reactor in Petten. and containlg uranium ennched in the Jnritrf StNt..e and 
meedng protrmn' eggiblJt3 requizaments. wif" be accepted by the Government of 
Whe United Srar•, tubjcc t the proviso In fth followig parm•n , as long as the 
spent nucler fucl is diskdrgod frozn the reactor no laor than May 12, 2006 and 
shipments to the United Stabe arw completed no later than May 12, 2009. LEU 
spent nuclear fuel will not be accepted until all TMU spent 'nuclear fuel has been 
arrepted. unless: the Government of the United State .and .the European 
Commission agree that extenuating circumtances rm1•ed to foarign researcb 
reactor spent nuclear fulc ac•eptance program requirerents have arisen to require 
otherwise.,.  

The CGovemment of the Unkited States ill Tnake every reasonable effbdt to ..acept 
anl eligible spent fuel from the HM reactor in Petwen by the programdeadline ot 
May 12, 2009. Hovv-ver, because of limited shipping .capabmrtes. the Government 
of the United States may bc anable to accept fuel -ligiblo for shipmemt to the 
Uritcd Statos if too many facilities try to bchedulc their shipments too close to dhe 
program deadline. If at the ehd of the U.S. acceptanue program .U.S. origin Ift 
remains in The Netherl2nds, the Govermmnt of the Uiiited St&ate, and the Euiopean 
C.nmtrn..inn autharitime will consult, coneeming ir.z disposition, options other than 
shipment to the United States.  

The above assurances by the European Commission to convert the HER.res-arch 
reactor in Petten to LEU fuel wM cease -to be effective if the Gov'emment of the 
TJniteri states-.is rior in a'position to supply HI:tT re-qire.d to fuel the rector urtil its 
full conversion to LEU. or to accept the physical delivery of Tent nuclear fuel f1nm 
The MIR reactor in Pernen which satisfies program requirements specTied' in this 
uote and .contahiod in the Depamnent of Energy .record of. decision for- the 
cnvironmental impact statement on a proposed nuclear weapons nou-prulifcratiuO 
policy concerning foreign rcsearch reactor .spent nuclear fuel issued'oh May 13, 
1996.  

The UnitWd S"itcs MissIou to the European Uidon roquests 'on behalf of the 
*.Cove:mncnt of the United Stat".sof Ametica. that the Europian Commission 
confirm that it sham these understandings.' 

The European Commission has the honour to confirm that It sbares the understandirfigs of 
this note and requests you kindly to transmlt thils coil-r'madon to your GovemmeL" 

The European Commission avails itself of this opportunity to rene* to The United States 
Misiion to the European Uninu.thi. asiur•nes of itt libghes•, ernsideratio&n.  

• .  
For the Commrs .of the Eo-opean Commrunites 

Thrh~rt J. AIlgei•.i , 

Director General of the Joint Research Cenwre 
Briaseds, )OJwanuay2000 

p.
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EUROPEAN COMMISSION 
DIRECTORATE GENERAL JRC 
JOINT, RESEARCH CENTRE 

Institute for Advarseed Maerials 
HFR Unit

Pietten, May 4,2000 
HFR/AG/0005.04.01

7o: The Office of General Council 
US Nuclear Regulatory Commission 
Attn: Ms. Karen Cyr 
Fax: 001 301 4153200 

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

Xs/b/41c

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 Sew 2, 755 ZG Peit. The NeOW)lmfs 
Svtrhboard -*31 224 56565 - Dlrect.31 22A 56511 51- Fax *31224 561449 

E-nmali~g aeimjcni

Uff-i I k00 - -'>44



EUROPEAN COMMISSION 
DIRECTORATE GENERAL JRC 
JOINT RESEARCH CENTRE 

tr Institule for Advanced MaWs 
HFR Unit 

Petten, May 3, 2000 
HFR/AG/0I05.03.01 

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 : Transnudear, 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 Transnuciear. 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 box2, 1755 ZG Petten, The Netherlands 
Swtlchboard +31 2245e5S. - Dlract 31 224 565151 • FINK+31 22456144S 

E-mail: 8uidaz.jre.n
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2. The conversion Deriod 
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 or 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 

PO Bax 2, 1755ZG Petlen.The NMaheftands 
Sw~tohboard #31 224 565956 - Direct .31 224 565151 - Fax +31 224 561449 
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-No. 00.  

The United States Mission to-the Buropean Union 

presents its compliments .to the European commissioh and has 

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

Un.ited States of America the following understandings with 

*respect to -the supply of *freshý highly enriched uranium~ (RV.  

fuel for the HFR re'searcli reactor at the' Joint Research 

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

research reactor fuel from that reactor.  

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

Government o." the United States of America understands that 4 

the Z research reactor in Petten c*an be converted from EnU 

to low enriched uranium (LZU) fuel using' existing' qualified 

LEU fuels, and that the reactor will be converted fZom HEU 

fuel to LTU fuel as soon as the. conversion .has been licensed 

"by regulatory authorities in The, Netherlands and LEV fuel 

procured. The Government of the United States also 

understands that the conversion will involve an activa 

-Collaboration between euxper-ts at the aoint Research Centre 

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

European Commission will keep the Government of the United i 

SeAtes informed of progres' toward licensing and conversion.  

Bj its acceptance of thls note, thf!" European 'omiissionl 

conveys to the Government of the Unized States Its ! 

assurances that the ZFR research reactor in Petten will be 
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Converted .from 1E= to LEU iuel -as "boon as a license has been.  

granted by the Dutch regul~atox' authorities and LEU fuel.." 

procured for the reactor, aid that ihe BFR reactor in Petten .  

will seek such license and 'fuel In a timel-j manner- The 

Government.of' ths Unied States confirns that such 

assurances satisfy the ýroisjionx of the Atomic Energy Act, 

as amended, for the interim supply of fresh REU..for use as 

fuel for the WS research reactor in Petten.' On that basis, 

and in accordance with applicable laws a:nd resu~latipns of 

the Unitea States 'of America, the Goveranment of the United 
States is prepared to make its best. efforts to make " 

sufficient fresh EU available ,to the European Commission in3 

order to permit full oper&tion of the ER reactor in Petten 

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

the Un.ited States recogn±zes that if it is unable to supply 

fiesh RE= for the HRM: reactor inv Petted', the European 

commiesioi w1'll have the. optioix to use other REU avaiiable 

"..to it to operate that reactor. .  

I 7.  

With'.respe'ct to the acceptance of spent fuel from the 

W2R react.r in Petten, the Government *of the Un•ted States.  

understands that, barring unforeseen l..censing difficulties 

beyond. the control of the European Commission, the, .  

conversion of the XPR reabtor in Petten will be completed by 

"May 22, 2006 and that in any qase the reactor will not 

operate on iZU aftftr May 12, 2006. On the basis of this 

undeýZstandinq, and in accordance with the laws and 

regulations. of the United States. the Government of the 

United .States og America i:s prepared. in principle to accept.  

fpx stora•ge and disposition-in the Uhited States, spent 

nuclea, fuel assemblies fxom the HFPR research reactor in I 

Petten produced from uranium e-hrichad in the United States. " .  

All HEU and LEU' spent nuclear fuel generated at the I3FR 
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"reactor" in Petten, and .containing ura~hum enriched in the 

"United Statet •ed miating program ealigibility r'eq!prements', 

will be aecepted, by the Governmen.t of'the United States, 

"subject tb 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. Un~ited-States 

are completed no later'than May 12, 2009. .LEU spent nuclear 

" fuel will not be accepted until- all NEU spent nucleax fuel 

has been accebted," unless the Government of the United 

States and the European Commiission agree that extenuating 

circumstances-related to foriign research reactor spent 

nuclear fuel acceptance program requirements have arisen to
"require otherwise.  

The Government, of the United States will ma1e every 

reasonable .effort to accept all eligible spent fuel from the 

FR. reactor. in Pettexi 2y the program deadline of May 12, 

2009. Eowever, because of limited shipping capabili.tims, 

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

fuel ellqible for shipment to the United States if too many 

facilities iry to schedule their shipments too close to the 

program deadline. lf'at'the end of the U:S. acceptance 

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

Government of the United States and tae European Commi'ssion 

authorities will consult, concerning its disposition. ".  

options other t'han. shipment to the United States.  

The above assurances by the European Comisesion to 

convert the XFR research reactor in Petten to LEU fuel will 

cease to be effective if tjie Government of the United Stated 

is nzc' n a pobt ion to supply NEU required to fuel the' 

"reactor. until its'full conversion t6 LEU, or to accept the 

physical delivery of spent. nuclear fuel from the HFR reactor 
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in Petta_.which satisfies. program 'requirements speci!fied in 

this note and contained in the Department of EnerWy arecord 

of decision for them enmrionmental, ip~act statement on'a 

"proposed nuclear weapons non-proliferatioz .policy concerninm 

foreign risearcbh reactor spent nuclear ;fuel Issued on May 

13: 1999..  

8I 
a6 

The Uni-ted States Mission. to the European Union 

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

America that the European'Coivimie ion confirm that it' shares 

these understadings.* 

SThe United States. Mission to the European Union avails 

itself of this opportunity to .renew to t~he European 

Commisslon the assurances of its-highest con~ideration.

United Stateb Mission to the European Union 
Brussels, January 3, 2000
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EUROPEAN COMMISSION

D(O0) n 41 
I-

The European Commlision ]jrascnts its compliments to 'The United States Missiob to the 
European Union- and has the honour to acknowledge rtceipt of 'its note of today's date 
which reads as follows: 

I I * o 

"The United States Misslon to the European Uhion piesents its complimenas to he 
European Commission and has the hondr to propose on behalf bf the Government 
of the United States of America the following understandings wth respect to the 
supply of fresh highly enriched uranium (HE .U)f'•el for the WR research reactor at 
the Joint Research" Centre at pettan, The Netherlands and the ship ment of.spent 
Tasearch reactor fuel from that reawtor.  

* I 

W#. respect to the supply of fresh NEU fuel., be GCloernm=t of the United Staes 
of America underitands tha the IM rescarch reactor in Perrn can be converted 
from HEU to low enriched uranium (L= fuel.usg existilig qualified LEU fuels, 
and' that the r•actor will be* €o.ive'td fr% lHEU Tfue.l t LMt fuel as soon as the 

•conversion has been licensed by regulatory authorities in The Netherlands and LELU 
fuel procuied., The'Govlgrnment bf the ,rtNted Stales. also understands that the 
conversion will involve an .active collaboration berween experts at. the Joint 
"Research Centre and the U.S. Department of merg•y's N•ational Laboratories, as 
well as other experts as apprqpriate, and that the European Commission will keep 
the Government of the Unitd. States informed of prqgss toward licensing and
conversion.

By its acceptauce of this note, the Eurolpean CoMM;ssIon conveys to the 
Governmcnt of the Urnite.d States its assitrances that the HF. research reactor in 
Penen will be convened from HEU to LEU fuel as soon as a license has been' 
granted by the Dutch regulatory authoritics and LEU fuel procured for the reactor.  
and that the .HFR reactor in Petten will seek such license and fUel in a* .mely 
xnanner. The Government of the United States confirns that such'assuranees satisfy 
the provisions of the Arodic E negy Act,. as amended. for the. interim supply of 
fresh REt for use.as fuel for the HFR research reactor in Petten. On that basis, and 
in accordance with applicabe laws and regulations of the United States of Ameirica, 
the Government of the United States is prepared to ,maie its best efforts to make 
sufficint fresh HFU available to the Buropean Commission in order to permit fl 
operation of the HFR re aqtor in Paten until its cpnversion to LEU is completed.  
The Government of the United States recoEnis.s that if 1z is unable.to" supply fresh 
HEU for the MWR reactor in Petten. the Europedh Commilson will have the op•don 
to use other HIEU available to if.to operate that reactor.' 

With respect to the acceptance of sper. fuel from the'HPR reactor in Petten, the 
Governaent of the United.'Sbtfr understands that .earring unforeseen licensing 
difficulties beyond the conýol of the European Commission. the conversion of the 
HMR reactor in' Petten will bi completed by May 12, 2006, and that-in any case the 
reactor will not operame on HBU after May 12, 2006. On the basis of this 
understanding, and in accordance wiih d laws and regulations of the .United
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* States. the Governmnent of the 'UnIted States of Arne. ca is prepared =n Principle to 
* ~~accept, foy storane and dl oxftrwn in tha. United Sitat, pt ic~a ftel 

* ssvILb1as i~imi the MR iscuth rictor 16' Peti pwoo fro= uranium enriched in the United States. All HEU and LEtU spent nuclear fuel- generated at dhe 
, HFR reactor in.Petten, and containing uranium enriched in the United Statqs and 

mecting progran eEgifli•iry qunrments. wilf be* accepted by the Government of 
"the Uniftd Stu=, subject to the proviso in the following paragraph, as long u the.  
spent nuclear fuel is discharged from the reactor no later than May 12M 2006 and 
shiýments to the United Stat•s ame completed no later than May 12, 2009. LEU 
spew nuclear fuel will not be accepted until all MU spent nuclear fuel has been 
accepted, unless. the Govemment of the United States .and .thd European 
Commission agre that extenuating circumstances related to foreign research 
neactor spent nuclear fuel acq.ptance program requirements have lrisen to require othewise.,. •. .  

7 The Government of the United States w maike every reasonable effort to -accept 
all eliuble spcent fuel from the 1M reaktar in Petten by the program.deadline_ of 
May 12, 2009. Hovwever..because oflimited shipping xapabilitles, the Govermment 
of the United Stares may be unable to accept fuel eligibqe for shipment to the 
United Staes if too many facilities try to schedule their shipments too close to the 
program deadline. If at the end of the U.S. acceptance program..U.S. origin ElEU 
remains in The Netherlands, the Govemment of the United Stkts and the Eur'opean 
Commission authorities will cons•t, concerning its disposition, options other than 
shipment to the United Statm.  

* The above assm-ý,ces by the Rufopean Co-mission to convert the H:R.research 
reactor in Penen t6 LEU fuel will cease To be effective if the Gov~mnimnt of the 
United $tates.is not in a'position to supply BB. required to fuel the reactor un•l its 
full conver•sion to LEU, or to accept the physical delivery of spent nuclear fuel fom 
the HlfR reactr in Penen which saiisfies program requirements specifed in this 
note and .contained in the Dpeparonent of Energy recard of. deciion fir. the 
environmertal impact stariment on a proposed nuclear weapons non-proliftration 
policy. conce ing foreign research reactor spent nucIar fuel issued" on May 13.  
1996.  

• ." The United States Mission to the ,European Union requests ,on behalf of the 
.. Government of the United States. of America. that the European Commission 

conf.rm that it shares these unmderstandings." 

The European Commission has the honour to Confiri that it shares the understandinzis of 
ihis note and requests you kindly to ransmit this coi'n-mation to your Goo.ezmment." ., 

The European Commission avails itself of this opportunity to renew to The United Stares 
Mission to the Buropean Unron.thi asiura3ces of iW bi•gbst consideration.  

F eComm fs$,ofthe £uropem Hepberr J. Allgeier 

Direclor Gener•a ofthe Joifr Reserr.h Ce'wre .  
BrarsxcLs. TT0knuary2000 
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ABSTRACT 
The conversion from HEU toLEU has often many disadvantages: flux penalties, increase of 
fuel consumption, cost and delay toDbfain 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 onenew 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 ard 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 poim allows 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 Centre (JRC) of the European Commission is one of the most 
powerful multipurpose matetials 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 I I cycles of 28,days (24.7 days of full power and 3.3 days 
of maintenance, core reloading and check-out procedure*) 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: 
,, 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.  

M Costs of conversion; the conversion process costs a lot of time and money while the outcome 
was not always beneficial for the performance of the reactor in terms of thermal flux.  

* Political reasons; the beginning of the period of conversion was rather strange. While all 
converted European reactors had to pay the penalties (loss of flux, money and time) the US 
authorities stopped the return of foreign spent fuel to the USA. Furthermore very few US 
based reactors were scheduled to convert at this time, effectively giving them a commercial 
advantage.  

* Independence; the US policy was not discussed with parties involved but more or less 
imposed.  

In conclusion the decision was taken to use the HEU fuel available in Europe, to continue operation 
without conversion of the reactor and to participate in the central organisation for radioactive waste in 

the Netherlands, in order to take care of the back-end of the fuel cycle.  

3.2 HFR fuel cycle 
Compared to the eighties, the current situation with respect to the fuel cycle has changed 
significantly: 
* fresh uranium supply: it has become more and more difficult to purchase HEU fuel. Although 

Russian HEU fuel has become available on the market, due to the difficult formal procedures, 
this does not provide a reliable option for the future of the HFR.  

* sent fuel return/storage: with the renewal of the US spent fuel return policy a positive sign 
was given to the RR community. Although the return option is limited in time and has 
financial constraints it provides a solution for the urgent spent fuel problems at the HFR.  

* delay in construction of HABOG facility; temporary storage of spent fuel in MTR-2 
containers is necessary, which is subject to political discussions.  

Taking into account the need to assure the HFR fuel cycle as well as the public and political opinion 
being strongly in favour of conversion the decision was made by the European Commission to 
reconsider the possibility to convert the HFR.  
Immediately after this decision a project was started for the conversion consisting of 3 phases, i.e.:



n 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 were~performed on the possible 
conversion of the HFR [2]. More recently a new contract was given to AEA Technology (Winfrith, 
UK) to investigate possible HFR conversion based on both 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 U3Si2 fuel.  
Objectives of the HFR conversion studies are: 
* minimal changes of fuel cycle cost (back-end/front-end); 
• minimal penalties on thermal flux (Cm-core and PSF); 
* short planning and implementati6h 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 U3Si2 - 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 U3Si2 is 4.8 g.cm" 

The combined efforts of the nuclear specialists from ANL and NRG have led to the following 
optimum design of the LEU fuel element resp. LEU fuel follower of the control rod: 13



a type of fuelldensity U3Si 2 - Al 
0 number of fuel plates (FE/CR) 20/17 
0 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 Q.5 mm 

5. Phase 2 Technical qualification 

After completion of phase I, which is scheduled for the end of March 2000, the final report on the 
parametric studies will be submitted to the Dutch competentlicensing 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; 
* 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;



f * 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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