
* 
* 

* 
*

�yrars

The Honorable Edward J. Markey 
United States House Of Representatives 
Washington, D.C. 20515 

Dear Representative Markey: 

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

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

June 15, 2000



TMCKET NUMBER United States Department of State 
LX PORT-IMPO RT/00 ......... t.9 'f...- Q.

W .shngton, D.C. 20520 

"-e 2, 2000 

Ms. Janice Dunn Lee 
Director, Interc.ational Programs Cf.  
United States Nucleaer Regulatory Commission A...  
Rockville, Maryland 

Dear Ms. Lee: U V 7 V 

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 
a iqended. 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.  

.... i4o. XSIMMO26! 1 - Application by Transnuclear, Inc: for authorization to export to 
The Nefiver.ana.s 140.5 kilograms of U-235 contained in 150.348 kilograms of uranium enriched 
to a maxi-mnum of 93.45 percent in four annual tranches of 37.587 kilograms of highly enriched 
ura.ium. (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in 
.rance for the High Flux Reactor (HFR) in Petten, Netherlands operated by the European 
Commission's Joint Research Center (JRC).  

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

The Executive Branch has reviewed the application and concluded that the requirements 
of the Atomic Energy Act, as amended, have been met and that the proposed export, woulld -.: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-

"(]) 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) 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 JRC 
recalled that the European Commission in its diplomatic note on the conversion of the HFR, had 
provided assurances that the HFR will be converted from HEU to LEU fuel as soon as the Dutch 
regulatory authorities approve the conversion and LEU fuel is procured. The JRC stated that it 
will make every effort to complete the conversion as early as possible but recalled that it took 
more than 5 years for the University of Delft research reactor to obtain Dutch regulatory 
authority approval to start its LEU conversion.  

Petitioner has also expressed concern that approval of the current export request might 
allow existing supplies of excess HEU at the JRC to be retransferred to another European Union 
reactor, such as the FMR-II in Germany. JRC addressed that concern in its letter of May 3, 2000 
by pointing out that the HFR's existing HEU inventory is nearly exhausted and that the current 
export request is tailored to meet the reactor's ongoing needs on an annual basis. Regarding 
Petitioner's point that exact information on Petten's HEU inventory is needed, JRC had already 
provided detailed inventory information in support of its application.
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In addition, JRC scientists delivered a paper (copy enclosed) on the status of the 
conversion working plan for the HFR at the research reactor meeting in France earlier this year.  
The report described recent completion of the Phase 1 Parametric Study in coordination with 
Argonne National Laboratory to determine how to accomplish conversion with minimal increase 
in fuel cycle costs and thermal flux penalties. The final report on the lhase 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.  

SSin~cerel 

Richard I. K. Stratford 

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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E EUROPEAN COMMISSION 

r *• EURATOM SAFEGUARDS OFFICE 
Accounting and Auditing

EU RA-RESTRICTED 

ESO-3 JB/jb-E/351052112000

31. 3. 00 A]. nexI-b 

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

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

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

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

ACKNO WLEDGMENT OF RECEIPT OF PRIOR NOTIFICATION 

Ref. : US DOE / NRC License XSNMO2611 (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, Peften, 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 exchage of infomiation contained in Annex II and Annex III of the 
Administrative Arrangcmcnt relating to the above referred transfer.

Copy: - ESABrussels, attn.: Ms Flingou (contract ref.: AGT/01/I51) 
-US NRC, attn.: Mrs Betty WRIGHT (fax: + 1 301 415 23 95) 

bZ 9 KV I E 8 f 01 

dI0 03A13338 

B19t11ment Cube - Plateau du Kirchberg - L-2920 Luxembourg 
Telephone: direct line (+352)4301.34798 exchange 43011 . Fax: 4301.33545 

. Teleoraohic address: EURDOC LU 2752......_...
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*No. 100.  

The United Sra~tes M~ission. to-the suropean Union 

presents its complimenta.to the Vi37,pe~ir Commissioh and has 

the honor *to propose on b~ehalf of the Governm~ent of the 

United States of Amenrica the following undorwtnzidigSo with 

* espect to -the supply of frezh highly enriched uranium(1U 

fuel fo.r. iLe H~FR researcli reacLox diL L14r ZJoint Research 

Centre at Betten. The Netherlands and the .shiptnent of spent 

research reactor 41el from that rezactor.  

with reepect to the. eupply'ef frech NEU fuci. the 

Government o.f. the United Statee of America understa~ndo that 

Lhe. HM research zeactor In. Pettan c~an be uunvezLedc from HEU 

to 2.0w enriched uranium (ItL= fuel using existing'qualified 

* LEU fue.ls, and that. the reactor will be converted from WP.U 

fuel to =UT fuel as soon 'as the. conversion. has; been 14cicnsedt 

by regulatory author-itics in The- Wcthorlande and LZU fuel 

P rocured. The Government of thei United States also0 

undtz-bcrzabl~ that tht converalv.n will Involve an active 

* .col~laboratlon between experts at the joint Research Centre 

and thq'U.S. Departmant- nf Energy's National Laboratories,I 

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

EUXropean comimission will keep the Governm~ent of tho United 

Stý1.tec informed of progzcve toward licenoin~g and coi-Jersion.  

Bi itz acceptance of this note, thv European domrdiiisbluii 

*con-eys to the Governmnent of Lhe United States iL.

C~wkz-dces that the HMR researcb reactor in Petten will be

11/01 '00 DTTJ 12:48 mat'x NR 94101 000O2
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con--c~rted from JXR zo IJZU ±*uel -as ioon .as a license hats been 

Sranted by the Dutch reu1&Loxy authorities and IJEU fuel* 

procured. f or the reartor, and that the lF1R reactor i-ii Petteri 

will seek such license and'funl. ii' a timaly~manner. The 

Government .of, the Uni ted States confirms that- such 4 

apeurances satisfy the pro,?isions of thi Atomic Energy Act, 

a= amended, for the interim supply of'frewh HEU.-f or USe ae 

fuel for the UMP research reactor in Pett~u.- -On that basis,

tuad in accarddinve with applicable laws abnd regu~latipnz ot 

the United stares'of America, the Government of t-he 'United 

States ia~preparae5 t-.n vnIkAe its b'eat. efforts to make 

suffici~ent fresh HRU availlable to thG European. Comminzion in 

order to permit full opera~tion of the HFR. reactor in.Petten 

Unt.l its con-tersion to LEU -Lb completed. The Governmen 'of 

the united States re~cognl~zes that If it is unable to supply 

fiesh WEU fo= the HFR: reantor in Rtt.pvd, the European 

Commiqeti~on will ha-ve the. option' ro use other HRT7 a-vailable 

..to it to operate that reactor.  

1WI:-hv-sptýCt to the acceptance of spent fuel from th 

iiFR reactor in Yet,:en, the Governme~nt 0±t the United Stmtfaa 

understands that, bRarring unforeseen li~cenairuf difficulties 

bqynnd the control of the European. Cormmission, the: 

conversioný of the 3HPR rea~tor in .Petten will bei completed by.  

*My12, 200G and that in any rca&ý6 the xectcLor Will? not 

eperaLe an HELT after May 12, 2006. -On the basis of this 

understand~Ing, and in accordance With thp laws and 

regulations. of the United States, the Government of the 

United *States of. Arei~-=i.u 'is prepar*ed in principle to accept*, 

tpz sto7-aqe Andi dispovit~.on.in the United states, spent 

nueclear fuel avzQ'ml~ies from the HFR research roactor in I 

Petten produced from uaran~ium ei~riched i.n the Utited sta~tea.  

P-l1 REU and LZU- spent nuclear fueil gezieL'aLed &L the HIff

11/1 loo DIN 12:4S !TX/RX NR 04101 Q003



reactor in Petteri, eMCd.Contain3ln ur&atum enriched in thc 

United States tand meeting program eligibLlity i•qu-.emennts', 

will be u'uwyped. by the Government of the United States.  

subject to the proviso in the following paragraph, as iong* 

as the spent nuclear fuP.i is digehargeA from the reactor no 

later than May 12, 200G and shipmente to tio. Unitcd -states 

are completcd no latcr-than May 12, 2009. .LEU &pent nuclear 

fuel will not be accepted until- all NEU uyu-L nuclez- luel 

has been .uCpjLed, unless the Government of the United 

states and the European Commission agree that extenuating 

circumstances raleM:a.d to fo'.ign reseaxch reactor spent 

nucleir fuel acceptance program recuiremente have arisen to

: e.uirc otherwice.  

The Gdve•rr•-e'iL of Lhe United State, will make every 

reasonable .efort to accept all eligible spent fuel from the 

* PR p.Acton. in Petten' y the pro=gam deadline of Mgay 12, 

2009. Rowever, because of limited chipping capabilitica, 

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

fuel, ellgib.e for shipment to Lh United State if Lou many 

facilities try to sphedule their shipments too close to the 

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

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

Govcrnmcnt of the United States and the Buropean Commi'ssion 

authorities will consult, concerning its d1f.4titin," 

optiolu uLLWZ thdn. shipment to the Uni•ed States.  

"IThe above assurances by the European Comii asion to 

convert the HFR research re-.t; r ij•.n Petten to LEU fuel will 

c.as, to be effective if tHe Government of the United State " 

i Srot. in a position, to supply HsU required to ful thr " 1" 
"~r'.t.or. until its'full conversion t6 LEU, or to aceept the 

.phyaical delivery of .-spent.nucinr fuel from the HFR reactoz.  

11/01 '00 DIN 12:48 jTX/R. NR 94101 I•004



In .Petten which Gatisties. prmgraii 'reui -rAnqnts specilfied in 

*this nnte and contained in the Diparttnemt of Energy ~rocord 
of decision for t4je eirizonmental* imrc*~~eete 

proposed nuclear weapons non-ýproliferation -policy L.vxUcexmjng 

f oreign r=seaxch reitctor ispeit nuclear Lue1-' Issued an May 

13; 1996. .  

The United S&tateq, ?4i~qion to the Thropean~ Union 

* rauston. behalf of the Govexnmanteof tha United Statca of 

A ~ merica that the European Conimisaion conf im that it' shaxes 

* these undexatandings.

*The united states. Miss~.n to the Etropean Union avail s 

ittl rmf t~his opporttmnity to.renew to th.e Europeam 

Commtission the. assurancer of ito highest con~idexation.

$

unitea Stateb Mission to-the European Uni"on 
~1.January 3, 2000

I.

11/01 '00 DIN~ 12:48 (TI/P.X NR 9410] iQOOS
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The European Commission y•z•bzu its domplimatmts to The United Stares Msio'n to th= 
European Union- and has the honour .to acknowldgc receipt of it notw of todiy'$ date 
which readz as follows: 

"The United Stares Mission to the European Ution presnts its complitmenrs to the 
EBu upcau Conmui•ioa and has the hondr to propose on behalf bf The Governmnt 
of the United States of Am=.ica the following.understaaj~ags with izpm-t to the 
supply of fresh highly enriched uranium (F•.) fuel for the If reearch rctor a

the. Joint Rese.arcif Centre at Petteu. The Netherlauds and the sdhipment of.spent 
research reactor tuel 1tom that reactor.  

* I 

With respect to the pupply of frcsh U fuel, the Gocrmcnt of the United Start* 
of America underitands tbA the 1R resech reactor in PeDten can be converted 
from lIEU to low enriched uranium (LE.U) fuel. using existing qualified LEU fuels.  
and that the reactor will be converted from HEU fuel to. LEU fuel 2s soon as the 

-conversion has been licensed by regulaxoTy =thorties. in The Netheilands and LFtU 
fuel procufed_. The'GoVemment. bf the U4nited States- also understand.s that the 
cOnlVefsion will involve an active collaboration beLween experts at. the Joint 
Rcacarch Centrr and the U.S. Dcpanxqcnt of Elnergy's National Laburadsrics, as 
well as other expert, as apprqpriate, and thdt the Europe= Commission will keep 
the Government of the United. States informed of prqgess toward licensing and' 
converion.  

By its acccptance of this note, the European Conninissun conveys to the 
Government of the Unitcd S tare its assurances that the MIIR research reactor in 
Petten will be converted from H3t to LETU fuel w soon as a l.censc has bee* 
granted by the Dutch reSul±tory zulthorities sd LRU fuel procured for the reactor, 
and that the .ffPR rvcior in 1Petten will seek such license and fuel in a timely 
manner. The G-overment of the United States conflns that such 'as.;umnrce- satisfy 
thf= piuvi~iuns of the Atomnic Energy Act, as amended, for the. interim supply of 
fresh U•E- for us;.za fuel for the ]fRi cs.carh reaLtor iu Petien. On that basis, and 
in accordance with applicable laws znd regulations of the United States of Aeiit.-,, 
the Goverm=ent of the United States is prepared to .mrke its beast efforts to make 
sufficient fresh MI-t availa•Ie to the Buropesn Commission in order to permit full 
operation of. the HIR reaý.tor in Petten until its conversion to LEt is completed.  
The Government of the United State, recognises that if it is unable.to supply -fresh 
HETJ for the IOR reactor lnTerten. the Buropean Commission will have the opition 
to use other IftU available to it.to uperrA* that roaptor.  

With respect to the acceptance of spent tuel from the'T-T1R reactor in Pexten. the 
Ouvcrainut of the United. States understands thar- barring unforeseen licensing 
difficultics boyond the control of thc Europcan Comaizsioun. the couvw=ciun of t~li 
HMI reactor in'Perhen wiU be completed by May 12, 2006- and that-in any case the 
reqr.tnr *will not operate on MItU after May 12, 2006. On the basic of dcti 
understanding. and in acroirdance with the laws and regulations of the .United 

.1 ' 
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States, the Government of tbe United State of America is propared in principle to 
accrept, car storace =nd di -osition jz tbe. United Statcs, - =t aurcarw fuel 
*se'mblies from the WR research reauctor W1 Ntten produced from ura•ium 
enriehed in the I nireA States. All HEU and LtE spent nuclear fuel- generated ai the 
BHFR reactor in Petten. and containing nuraium .mnncb in the Unitrie StýWst esd 
meeting progrrn" eigiblity requltl ments. will be acceptd by the Goverment of 
th- Unitod States, :ubjcct tL the proviso In the following pararWh, as long as the 
spent nuclear ftd is disehargjd frta the reactor no later than May 12, 2006 and 
shipments to the United Sta;.3 arc completcd no later Than May 12, 2009. IXU 
spent nuclear fuel will not be accepted until all HEU spent 'nuclear fuel has been 
w-'.epted, unless: the Government of the United StWes . and .the Europe=n 
Commission agree that extenuatin cirumtances related to famigp rese=.r 
reactor spent nuclear fuel acceptance program requirements have trisen to require 
otLerwise. • 

The Govemment of the UJnited States will mnake every re-asonable. effort to -.acept 
an el!zible spent fuel from the EFR reactor in Petton by the program..dedline ot 
May 12, 2009. Rowever, because of limired shipping capabilities, the Government 
of the Urnted Stat may be anable to accept fuel el..be for shipment to the 
Unit•d Statcs if too many facilities try to schedulc their shipments too close to the 
program deadline. If at the chd of the U.S. acceptance proamn, .•S. origin flBU 
remains in The Netherlands, the Government of the United St&at•s and the Eu.opean 
Cnmm.xxinn authoritiLe will consult, concening irs disposition, options other th•a 
shipment to the United States.  

The above assurances by the European Cornmission to convert the HFRxresesrch 
reactor in Petten to LEU fuel will cease 'to be effective if the Government of the 
TJni'eA $tates.is rinT in a'position to supply H3U requird to fuel the reactr until its 
full conversion to LEU, br to accept the physical delivery of qpant nuclear fuel tinm 
the B reactor in Perizn which satisfies progm requirements specified In this 
uoic and .xontalimd in the Deparanent of Energy .record of. decision for. the 
environmental impact statement on a proposed nuclcar weapons nou-pruliferation 
policy concerning forcign reseacah reactor .pcnt nuclear fuel issuod' oh M'ay 13, 
1996.  

The Ujdtd Si•.tcS Missiou to the European Union rrquests on behalf of the 
.Co.vemrment of the United States. of Amucaia- that the European Commission 

confirm that it sharem theas undcrstndin•gs." 

The European Commission has the honour to confirm that It shares the understandings of 
This note and requests you kindly to ntansmir this confrmation to your Gov.emment.  

The European Counission avails itself of tMs opportunity to renew to The Unit Statesd 
Mix.zinn to the European Union.th. asiuraries of it highe-t cmsideration..  

For the Comm Isi. At0e Euwopean C"ommuniies 

Herbivrt.L AlgS " r 

Director General of the Joint Resedrch Cewtre 
Brussels .0 Jnam •y 2000 

11/01 'oo DIN 12:498 [fl/yX NR 9•nln io07
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EUROPEAN COMMISSION 
DIRECTORATE GENERAL JRC 
JOINT RESEARCH CENTRE 

Instilule for Advanced Mateils 
I4FR Unit

1.KHN-Nt'L-tHK's LI..

To : 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: 00 1 914 347 5170

4Z

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 13C 2, 1SS ZG PI',u. The NeV'fltrds 
Switchboard -q31 224 5650 - Direct *31 224 565151 - Fax "31224 561449 

E-ma;: guiaeu•njvc-

* .o� 
I

Pietten, May 4,2000 
HFR/AG/0005.04.01
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EUROPEAN COMMISSION 
tIRECTORATE GENERAL JRC 

JOINT RESEARCH CENTRE 
Institute ftr Advanced mas 
HFR Unit 

PFetten, May 3, 2000 
HFRIAG/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: 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 Transnuctear. 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. Cornpliance with the Schumer Amendment to the Atomic Enerov 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 Box 2, 1755 ZG Petftn. The Nethel•,,ds 
Swrchboard -31 224 56505 - DIrct+31 224 565151 • Fm.*31 224 561449 
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2. The conversion period 
In the diplomatic notes mentioned above it is stated that the Government of the United • 
States understands that, barring unforeseen licensing difficulties beyond the control of the 
European Commission, the conversion of the HFR at Petten will be completed by May 12, 
2006.  

Of course the JRC will make Its best efforts to complete the conversion as early as 
possible. However the actual conversion can only start when a license has been granted by 
the Dutch regulatory authorities and LEU fuel has been procured. In this connection it Is to 
be mentioned that it took more than 5 years before the research reactor of the University of 
Delft in the Netherlands obtained a license needed to start LEU conversion of that reactor.  

On the basis of that experience and the amount of work to be done the European 
Commission applied, through Transnuclear, Inc., for a United States export license for 4 
years supply of HEU anticipating that this Is needed to continue operation of the HFR until 
its conversion to LEU is completed.  

3. Any HEU excess 
In the check list added to the export license application information is given concerning the 
inventory of HEU belonging to the HFR, the date when that Inventory will be expended and 
consequently the date when the requested new fuel will be needed. From that information it 
is clear that the new fuel is urgently needed, and that this new fuel will not free up any HEU 
for possible retransfer to another reactor. The quantity for which an export license has been 
applied is just sufficient to cover the requirements of the HFR and there will be no room for 
any significant excess HEU to be acquired. Furthermore the HEU will not be ordered at one 
go, but yearly and progress on the conversion studies will be reported in the annual RERTR 
meetings (see also RERTR 1998 and 1999).  

If any further information is needed, please do not hesitate to contact us.  

Yours sincerely, 

J. Guidez 
Head of HFR Unit 

Annex: Copy of diplomatic notes 

PO Box2, 1755ZG Peten.,The Nothtlanids 
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VCo. 100.  

The United States Mission to -the European Union 

presents its compliments .to the Europeah Commissioft and has 

the honor 'o propose on behalf of the Government of the 

United States of Americ" the following understandings with 

". respect to -the supply of fresh highly enriched uranium (ZEU) 

fuel for the KFR re'search reactor at the Joint Research 

Centre at Peatten. -The Netherlands azd the shipment of spent 

research reactor fuel from that reactor.  

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

Government of Ehe United States of America understands that 

the BR research reactor in Pettan cb•n be converted from hRU 

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

'. LEU fuels, and that.the reactor will be converted from XEU 

fuel to LSU fuel as so6n as the conversion .has been lictnsed 

"by regulatory authorities in The' Netherlands and LEU fuel 

procured. The Government of the United States also .  

understands that the converaion will involve an acnive 

-collaboration between experts at the Joint Research Centre 

and the'U.S. Department of Energy's National Laboratories, I 
aswell as other experts as -appropriate.' *and that thie 

European Cozrissuion will keep the Government of the United 

Stbtes informed of progress toward licensing and conversion.  

Bj its acceptance of this note. the" European C'omyissioni 

conveys to the Government of the United States I.ts 

assurances that the EYR research reactor in Petten will be 
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converted •from NEU to L•U fuel -a's "boon .as a license has been.' " 

granted by the" Dutch regulatorly authorities and LEU fuel .  

procured for the reactor, axid that the EFR reactor i-f Petten .  
will seek such license and "fuel in a timely manner- The 

Goveznment, of the United States confirms that such 

assurances satisfy the proyisions of the Atomic Energy Act, 

as amended, for the interim oupply of 'fresh NEU..for use &u B.  

fuel for the 30M research reactor in Petten.' on that basis, 

and in accordance with applicable laws and regulatipns of 

the Unitea States 'o America, the Govexnment of the United 

States is 'prepared to make itgs be~t. efforts to make 

sufficient fresh REU available ,to the European Commission in •I 

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

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

the United States recognizes that if it is unable to supply 

fiesh HEU for the IMR reactor in: Pettexi, the European 

Commieeion wiill have the. optici to use other HEU avaii-able 

"..to it to operate that reactor.  

With'.-esppect to the acceptance of spent fuel from the 
• IUR reactdr in Petten, the Governme'nt 'of the United States.  

understands that, barring unforeseen lcensing difficulties 

beyond. the control of the European Commission, thee 

conversion of the HFR reaEftor in Petten will be completed by 

"May 22, 2009 and that in any case the reactor w%13: n:ot 

operate on !EU aft.z" May 12, 2006.• On the basis of this 

undezstanding, and in accordance with the laws and 

regulations- of the United States, the Government of the 

United •States of, America i-s prepared in principle to accept', 

fp= storage and disposition-in the U"ited States, spexnt 

=uclear fuel assimblies fZom the LFR research reactor in ! 

Petten produced from uranium e-hriched in the Vnited States. " 

All REU and LETJ" spent nuglear.fuel generated at the HFR 
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- eactor in Petten, and.conta••i"ng urahlum emriched in the 

United States =d matatinw p-ogram eligibility requrements-, 

Will be accepted, by the Govezznme.ut of the United States, 

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

* as the spent nuclear fuel is dischaxged from the reactor no 

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

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

fuel will not *be accqpted until- all N spent nuclear fuel 

ham been a.ccepted," unless the Government of the United 
* , S 

States and the European Commission agree that extenuating.  

circumstances'related to foriign research reactor spent 

nuclear fuel acceptance prog=ram requirements have arisen to" 

: *eqiire otherwine.  

The dovernmen%% of the United States will ma•e every 

reasonable .effort to accept all eligible spent fuel from the 

" RR reactor. in Pettexi 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, ellgible for shipment to the United States if too many 

facilities iry to s!cheaule their shipments too close to the 

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

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

Governwent of the United States and tLe European Commi'ssion 
authorities will consult, concerning its diasosition, .  

options other than. shipment to the United States.  

The above assurances by the European Cormission to 

convert the UFR reaearch reactar in Petten to LEU fuel will 

cease to be effective if tHe Government of the United stated 

is not in a psiti:on. to supply HEU required to fuel the, 

•reastoruntil its'full conversion t6 LEU, or to accept the 
physical delivery of spent.nuclaar fuei from the HFR 
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in Petten.whieh satisfies. program 'req irements a peci'ied in 

this note and contained in the Department of Energy 'record 

of decision for the enrixonmental iplct statement on'a.  

proposed nuclear weapons non-proliferation -policy Concerning 

f'oreign risearb reiactor spent nuclear fuel Issued on May 

13: 3. 996.  

The 'United States Mission to the European Union A 

- requests'on..behalf ok the Govez-ment-of the United States of 

Ameerica that the European'zroC iseion confirm that it' shares 

these understandings.' 

The United States, Mission to the European Union avails 

itself of .this opportunity to .renew to the European 

Comossion the. assurances of it.shighest con"id"ration.  

United Stateb Mission toteEuo-a nln 

Brussels, 7a~nuary 3, 2000 

n a D 1 I.  

a• I 
a a I 

a -o 
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. EUROPEAN COMMISSION * -o 

D(0) nr 41 

The European Commission prescnts its iompliments to "The United States Misslon to fhe 
European Union and has the honour to acknowledge receipt of 'its note of today's date 
which reads as follows: 

""ie United States Miission to the European Ubion pxsents its colnpli-ents to th 
European Commission and has the hon&r to propose on behalf bf the Government 
of the United States of America thz following undertandings with respect to the 
supply of fresh highly enricbed uranium CBEU) fuel for the HMR research racrtor at 
the Joint Researclt Centre at Perten, The Netherlands and the shipment of.spent 
zesearch reactor fuel from that reacmtr.  

W4. respect to the .supply of fresh ]MU fueL, the Gowernnent of the United Star_ 
of America undaritads that the I•'R research reactor in Petten can be converted 
from HEU to low enriched uranium a.= fuel.using existilg qualified LEU fuels, 
ad' that the riactor wnll be" co. vr.,td froi• NE3 fuel tQ LW fuel as soon as the.  

-conversion has been licensed by regulaiory authorities in The Netherlands and LE3U 
fuel procu-ed.. The'Gov'emment bf the United States- also understands that the 
conversion will involve an aLdve col.elaoration 'between experts at. the joint 

* Researeh Centre and the U.S. Departrzent of Energy's National Laboratories, as 
well as other expert as appqpr.iate, and that the European Commission will keep 
the Government of the United. States informed of prqgss toward licensing and
conversion.  

By its accept&6ce of this note, the European Commission conveys to the 
Government of the Urnited States its assurances that the lFZ research reactur in 
Peten will be convered from MIU to LEU fuel as soon as a license has been' 
granted by the Dutch regulatory authorities and LEU fuel procured for the reactor, 
and that the .HFR reator in Ptten will seek such license and fuel in a timely 
manner. The Government of the United States confirns that such 'assurances satisfy 

". ,.the provisions of the Atomic nergy Act, as amende&d for the. interim supply of 
fresh H1U for use.as fuel for the HFR research reactor in Petten. On that basis, and 
in accordance with applicable laws and regulations of the United States of Amelrica, 
the Government of the United States is prepared to .make its best efforts to make 
sufficient fresh HSU available to the European Commission in order to permit full 
operation qf the HY re ,ator in Petten until its cpnversion to LEU is completed.  
The Governrhrnc of the United States recognises that if it is unable.to" supply fresh 
* lEU for the MFR reactor in 1etrene the Buropedn Co *ission will have the ophion 
to uise other HBU available to it.to operate that rcactor.  

With respect to the acceptance of spent fuel from the'HFR reactor in Petten, the 
Government of the United..Statts understands tha, barring unforeseen licensing 
difficult'fs beyond the control of the European Comtission, the conversion of the 
HFR reactor in'Petten will bi completed by May 12, 2006 and tha-lin any case the 
reactor *will not operatle on •-•U after May 12, 2006. On the basis of this 
understanding, and in accordance wiih the laws and regulations of the .United 
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States, the Government of tbc Uaied States of A cdca is"parinpincipet 
accpt. for storam and disioxDIj6 in the Un•ftd St.a__ sp•t nurclear ft-el.  

asse~bl"A z-,za the LYR :stutli reictr w~ ikcten proauced from VImnum 
enriched in the United States. All REU and LBU spent nuclear fuel generated at the 
9-R reactor in Patten, and contailnin uranium enriched in the United Statqs and 

meeting progrd' eligitfhj requiremnts, wilf be accepted by the Government of 
the United Sta•es, subject to the proviso in the following paragraph, as long as the.  
spent nuclear fucl Is discarged from the reactor no later than May 12, 2006 and 
shipments to the United Statis are conpleted no la•er than May 12. 2009. EU 
spent nuclear fuel will not be accepted until all lIU spent nuclear fuel has been 
accepted. unless: the Government of the United States .and .thb European 
Conmission agree that extenuating circumstances relatd to f•oMgn research 
ractor spent nuclear fuel ac .ptance program requirements have brisen to require 
otherwise.  

ST•he Government of the United Swtes will ma1ke every reasonable effort to .accept 
all elizible spent f cI frm the ILR reaktm in Peatten by the program_deadlin of 
May 12. 2009. However..because oflimited shipping capabjiftles, the Government 
of the United States may be unable to accept fuel cligil~e for shipment to th 
United States if too many facilities try to schedule their shipments too close to the 
program deadline. If at the end of the U.S. acceptance program..U.S. origin EV 
remains in The Netherlands, the Governznmt of the Un--ed Stk's and the Eur'pean 
Commission anthorities will consult, concerning its disposition, opions other than 
shipment to the United States.  

*The ,above assurances bý' the European Commission to convert the HFR.research 
reactor in Pernen t6 LEU fuel will cease io be effective if the Govhmnment of the 
Unite.d $tates is not in a'position to supply W required to fuel the reactor undl its 
full conversion to LEU, ýr to accept the physical delivery of spent nuclear fuel 6xm 
the H1R reactor in Peaten which satisfies program requiraments speciied, in this 
note and -contained in. t Deiparnezt of Energy record of. decision for- the 
c, nvironmeW impact sta'iment on a proposed nuclear weapons uon-prolifration 
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 
.. Government of the United States of America. that the Europian Commission 

confirm that it shares these understandings." 

The European Commission has the honour to con€rn that it shares the tnderstandinis of 
this note and requests you kindly to transmit this confmimatdon to your Government." . .  

The European Commission avails itself of this opportunity to rtnew to The Uinited States 
Mission to the European Utnrjoh asiuraices of its higbtst consideration.  

* For the CObMMLSI of the oift-opea- inrnUniteiS 
He.berr J. Alfgeier 

Director General of the Joifr.n.esaarch Cern.e 
* .Brussels. •.0 Januwy 2000 
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STATUS OF THE CONVERSION WORKING PLAN IN THE 
Ype HIGH FLUX REACTOR (PETTEN, THE NETHERLANDS) 
the 

J.A. HENDRIKS, P.J.M. THIJSSEN, F.J. WIJTSMA 
Nuclear Research and consultancy Group (NRG) 

zle- P.O. Box 25, 1755 ZG Petten, the Netherlands 

an-an 
an- C A. GEVERS, J. GUIDEZ 

Joint Research Centre (JRC) 
I~lo..,-a., (1-2 Ž 2..D !P.O. Box2, 1755ZG Petten, the Netherlands 

ABSTRACT 

The conversion from HEU to LEU has often many disadvantages: flux penalties, increase of 
fuel consumption, cost and delay topjb1ain a new license, etc. But to fulfill the non-• 
proliferation programme, and to simplify the future fuel supply, the HFR renewed in 1998 

",ýYstudies on conversion possibilities.  

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

1. Introduction 

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

2. General 

The HFR is a pool-in-tank type, right 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 [I]: 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 procedures) and 2 maintenance stops of about 4 weeks.  
The yearly operational programme is followed as closely as possible to offer the customers a 
predictable time table for experimental and isotope production planning.  

3. Back-ground 

3.1 Historical review 
At the first criticality in 1961 the reactor was started with a ,,US-fuel cycle" as many other RR. HEU 
was provided by the USA and the spent fuel returned by more or less well established shipments. Life 
seemed to be easy at that time.  
Although the HFR staff has been actively involved in the RERTR-programme since the beginning of 
the research towards a LEU fuel -ycle, it was decided not to convert to this LEU fuel in the eighties 
for a number of reasons: 
* Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with 

HEU has disadvantages with respect to neutronic performance, Pu-production and 
reprocessing.  

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

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



* phase i: parametric study to define the optimum LEU-element 
* phase 2: technical qualification of the conversion 
* phase 3: review and update of license reference study 
This three phase approach was submitted to the Dutch competent Authorities and consent was 
granted.  

4. Phase 1: Parametric study 

4.1 Introduction 
Already at the start of the RERTR program the first studies wereperformed on the possible 
conversion of the HFR [2]. More recently a new contract was given to AEA Technology (Winfrith, 
UK) to investigate possible HFR conversion based on both U3Si 2 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-DOEof the diplomatic notes on HFR 
conversion, HEU supply and spent fuel policy, a cooperation between Argonne National Laboratory 
and Petten site was established determine the optimum LEU fuel design based on U3Si 2 fuel.  
Objectives of the HFR conversion studies are: 
* minimal changes of fuel cycle cost (back-end/front-end); 
* minimal penalties on thermal flux (in-core and PSF); 
* short planning and implementatid"n program.  

4.2 Boundary conditions 
The cooperation between ANL and NRG/JRC resulted in narrowing the scope of work performed by 
AEA Technology with the following boundary conditions: 
* progressive core conversion: for economic reasons a progressive core conversion will be 

applied; 
* geometry of fuel element: due to progressive core conversion the pressure drop of HEU and 

LEU element should be the same; 
• type of fuel: fuel meat will be composed of 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; 

S* number of plates per element: the number of plates per element and coolant gaps are directly 
linked. For thermal reasons the number of plates should be as high as possible; 

* meat/cladding thickness: by defining the coolant gaps and the number of plates the thickness 
is immediately fixed. Minor changes can be achieved by slight variations of meat and 
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 

. 4 plates.  
* density of U3Si2 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 of fuel/density usi2 - Al 
J! • 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 Q.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; 
* 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 
4 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;
m



cost of the LEU fuel cycle could be decreased with respect to front end and back end costs by 
increasing the cycle length to 28.3 days; 
with an increased cycle length the strength of the HFR as Europe's major irradiation facility 
will not be jeopardised; 

* with the conversion of the HFR a significant reduction of the world wide annual HEU 
consumption will be achieved; 

* the exchange of Diplomatic Notes also allows the return of spent fuel to DOE Savannah 
River.  
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JANICE DUNN LEE DATED 06/02/00 have been served upon the following persons by U.S.  
mail, first class, or through NRC internal distribution.

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

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

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

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

Office of the Secretary of the Com ission

Dated at Rockville, Maryland, 
this 7P day of June 2000


