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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

June 15, 2000

geat/rS

The Honorable Jesse Helms, Chairman 
Committee on Foreign Relations 
United States Senate 
Washington, D.C. 20510 

Dear Mr. Chairman: 

In a March 24, 2000 letter to you from Chairman Richard Meserve, he informed you of a 
revised application (XSNM261 1) for the export of highly enriched uranium (HEU) fuel to the 
High Flux Materials Testing Reactor at the European Commission's Joint Research Centre in 
Petten, The Netherlands. At that time, the NRC had requested the Department of State to 
complete the Executive Branch review and make a recommendation to the Commission on this 
application. A copy of their review and recommendation is enclosed for your information.  

If I can be of further assistance, please contact me.  

Sincerely, 

Dennis K. Rathbun, Director 
Office of Congresssional Affairs

Enclosure: 
As stated

cc: The Honorable Joseph R. Biden, Jr.



LX, OFITNIMPO ......... United States Department of State ,• •APORT-IMPO~RT_../..O .............. #:' 
li)O CKETNUMB D.C. 20520 

•- A ,e 2, 2000 
TCO JUIN -7A 

Ms. Janice Dunn Lee 
Director, Intertiational Programs .  
United States Nucilear Regulatory Commission A,.  
Rockville, Maryland 

Dear Ms. Lee: VERVE 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 
avmiended. 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. XSIPNM026! 1 - Appiication by Transnuclear, in- for authorization io export to 

The "Nefnerian.n!; 140.5 kilograms of U-235 contained in 150.348 kilograms of uranium enriched 
to a maxinum of 93.45 percent in four annual tranches of 37.587 kilograms of highly enriched 
uranium (HEU). The HEU in the form of metal will fabricated into fuel elements by CERCA in 
1 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 ta.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, wou1d z,,t. -be 
inimical to the common defense and security of the United States.  

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

It is the view of the Executive Branch that the requirements of Section 134 of the Atomic 
Energy Act, as amended, (also referred to as the Schumer amendment to the Energy Policy Act 
of 1992) for approval of HEU exports have been met for the proposed export. Section 134 adds 
the following conditions to approval of HEU exports:
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"a. The Commission may issue a license for the export of highly enriched 
uranium to be used as 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 20 percent or 
more in the isotope U-235; and 

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

"(A4) the fuel or target has been qualified by the Reduced Enrichment 
Research and Test Reactor Program of the Department of Energy; and 

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

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

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

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

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

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

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

Petitioner has also expressed concern that approval of the current export request might 
allow existing supplies of excess HEU at the JRC to be retransferred to another European Union 
reactor, such as the FMR-II in Germany. JRC addressed that concern in its letter of May 3, 2000 
by pointing out that the HFR's existing HEU inventory is nearly exhausted and that the current 
export request is tailored to meet the reactor's ongoing needs on an annual basis. Regarding 
Petitioner's point that exact information on Petten's HEU inventory is needed, JRC had already 
provided detailed inventory information in support of its application.
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In addition, JRC scientists delivered a paper (copy enclosed) on the status of the 
conversion working plan for the HFR at the research reactor meeting in France earlier this year.  
The report described recent completion of the Phase 1 Parametric Study in coordination with 
Argonne National Laboratory to determine how to accomplish conversion with minimal increase 
in fuel cycle costs and thermal flux penalties. The final report on the Phase I Study will be 
submitted to Dutch regulatory authorities for review. Following completion of that review and 
regulatory authority approval, the JRC will begin Phase 2 which involves a study of 9 different 
technical aspects of LEU fuel performance. Phase 2 is expected to be completed by mid-2001.  
Phase 3, which is expected to be concluded by early 2003, involves necessary updating of license 
reference documentation, including the safety analysis and environmental impact study. Actual 
conversion is scheduled to start in 2003.  

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

Richard J. K. Stratforct 
Director 

Nuclear Energy Affairs

Enclosures: (1) Assurance letter 
(2) Diplomatic notes 
(3) JRC letter of May 3, 2000 
(4) JRC paper on the Status of the Conversion 
Working Plan
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AGREEMENT FOR CO-OPERATION IN THE PEACEFUL USES OF NUCLEAR 
ENERGY BETWVEEN EURATOM AND THE UNITED STATES OF AMERICA 

.To: US Department of Energy Fax n*: 
NN-43, Room GA045 
Washington, DC 20585-0440 DOE: (1) 202 5861348 

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

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

A CKNO 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, Rolwans-sur-Istre, France 
and IIFR, Petten, The Neth, erlands, are legal persons duly authorized to receive nuclear 
material transferred pursuant to the Agreement.  

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

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

bZ -9 KV I E UVK D1 

dI0 03AI13338 

Bitrnent Cube - Plateau du Kirchberg - L-2920 Luxembourg 
Telephone: direct line (+352)4301.34798 exchange 43011 . Fax: 4301.33545 
Teleorachic address: EURDOC LU 2752_. -
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-No. 100.  

The United Sta'tes Mission to -the x.ropean Union 

presents its complimenta .to t.he ir•-petar Commi:sioh and has 

the honor "to propose on behalf of the Government of the 

United States of America the following undorstandinga with 

. respect to .the supply of fresh highly enriched uranium (EU)

fuel fo- Lhe FIFR researchl recLtuL- L Lh" Joint• Research 

Cntre "at Petten,-The Netherlands and the'.shipment of spent 

. research reactor •iel from that reactor.  

With reepect to the..upply'ef fresh HEU fuel, the 

G*vernment of. th United States of America understands that 

Lhe HMR rzearch reactor in Pettn c•an be uunve&Ltd Zrom HEU 

to low enriched uranium (LI= fuel usenc existing'qualified 

LEU tuels, and that• the reactor will be converted trom r- RRU 

fuel to L2U fuel as soon as the. conversion .has been licinee.d 

"by regulatory autho ±tic3 in The Ncthcrlands and LEU fuel 

Peroecued. The' Government of the United States also 

und*LVI_:&Ld& thht the cUnv~railn will Involve an active 

.collaboratlon between experts at the joint Research centre 

and th.'U.S. Departmant. of Energy's National Laboratories, 

as '•well as other experts as -appropriate, 'and that the 

European Cofmission will keep the Government of tho United i 

St1-mtecs informedd of progresce toward li•eew•ig and con-rersjon.  

Di- its acceptance of this note, thNe •uopemn doC•iiibIJ 

conveys to the Government of LLi, United states it.  

bauv'u-nces that uhe HFR research reactor in Petten will be 

11/01 '00 DTN 12:48 rTx/RX NTR 94101 t0.002
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conv-crted from JýU t~o LBL7 iuel -as i0n. .As a li-cengse has been * 
gra~nted by theý* Dutch'& 1l-Lvzey authorities and LEU fuel 

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

will seek such l~icense and'f~unl in a iey anr The 

*Government -of* the Uni ted States confirms thatb such 

ap~urances sat~isfy the provisions of thi Atomic Energy Act, 

&a amended, for the interim supply of fresh HBtT..fc= use-as 

fuel for the UF= research reactor in PetLen.* On that basis,

*tuad in a±ccordttive with applicable laws abid regulations ot 

the United States ot America, the Government of the Unitedt 

States is'prepArR6 t-n Make its 2best. efforts *to make 

sufficient fresh HUavailable ~to the European Coznminnion in 

order to per-mit full oporation of the HIR reactor in.Petten 

Until its cornversion to LEU it; comnpleted.. The Government o 

the united states recogn~,zes char: if it is unab.le to supply 

fitesh HEUt for the FFR eAnctor in PAtt-wd,~ the European 

Cnmn.Fson will hav.e the. optioi% ro use other X2Uj a'railable 

.- to it to operate that reactoz.r 

* WiLh*l w-sp~c:t to the acceptance of spent fuel from th 

kxFR reactor in kietten, the Governme~nt citht- United Staztes 

understands that, bn-rrirg unforeseen llicenmingj difficulti-ee 

bsyn-nd the control of the 1European'Commiscion, the.  

ccnversioný of the RPR rea~tor in Pctten will bei completed by.  

-May 12, 200C and that in any "6d6 the XeacL~or will? not 

* pepraLe an HZtY after May 12, 2006. -On the basis of this 

understanding, and in accordance wfth the laws and 

regulations. of the Unitted Stater., the Geovernment of the 

United Statets of. Amprieta 'is prepax*ed in principle to accept:, 

fpz Sto~.gue. And dispogit~on.ln the United states, spent 

'nielea= fuel &VPQsrrbliac frzom the KFA reaeareb roactor iLnZ 

* Petten, produced from uranium eiiriched in the United btates. 'I 

P-ll 14U and LZt' spent nuclear fuel geeziCLaed aL the HFV 

11/0l1'00 DIN 12:48 tTZ/RX NR 04101 000os



reactor in Pettnz a.nd•contaiTnian uratum enriched in .thc 

United States -and meeting program eligibility riqulrements-.  

will be wLau• by the Gfvernment of the United states.  

subject to the proviso in tre following paragraph, as long* 

as the spent nuel Ar f!usl is diseharxd from the reactor no 

later than May 12, 200C and shipments to thme. United *States 

are Completo d no t ltcr' han May 12, 200g.. LEU spent nuclear 

fuel will not be accepted until- all NEU upwiuL nucle-r Luel 

has been a•.ýL•d, unless the Government of the United 

states and the European commission agree that extenuating 

circumstance-'ral-ai-Ad to fo.i'gn research reactor spent 

nuclelr fuel acceptance program requirimente have arizen to
: requirc otherwico. .  

The Gcvv=ur•zinL or Lli United States will make every 

reasonable .efort to accept all eligible spent fuei from the 

HFP 'r.Actor, in Petten' by the program deadline of gay 12, 

2009. Mowever, because of limited chipping c.-pabilitiko, 

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

fuel, ellAgible for shipment to Lhe Uziited Statt• if Louo many.  

facilities try to sphedule their shipments too close to the 

program deadline. Ir"at the end ot the U:9. acceptan•e..  

program, U.S. origin HZU remainD in The Netherlanzd, the 

Gov=rnmcnt of the United States and t~he European Commission 

authorities will consult, concerning iLs disposition, 

optiorw VLhwL thdn.-shipment to the United states.  

•rhe above assurances by the European r.mmiRsion to 

convert the HFR reaearch re..tnor in Petten to Lt fuel ull 

c..as. to be effective if tRe Government cf the United State" 

is nor.. n a position. to supply HsU r=quired to furl thc" 

"rPoa.tor. until ita'full conversion t6 LEU, or to accept the 

.phyaical delivery of-epent.nucisar fuel from the HFR ieactoz.  

11/01 '00 DIN 12:48 tTX/Ri NR 94101 9004o
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In .Pett-en -which satisties. prngra rn -ui-mentz ;;pecit iedj in 

*t~his nnte and contained in the Dipartment, of Energy raoeod 

of decision fez' *tbi envaironmentc.l 9,LCt staitement en- a 

prepoeed nuclear weapons non-proliferation -policy 41uuxaae=Lng 

f oreign. =iseaxch reactor i~pczt nuclear .fue1l saued on Miay 

13; 1596..  

* The United Staes)wejson to the Eropean. Union 

requests on. behalf of the Covsrnmnt*e~f the United Statca of 

* 7xncxic.a that the Eu~opcan'Coiiimieeion confirm that it' sha~res 

* these undezrstandings.  

* * The United States-MNissi.on to the Edropean Union avails 

its,-If cmf t~his oprortiunity to.renew to the Euzopean 

Comm~ission the. assurancez of ito-higheet con~idex-ation.

$

Unitea Stateb Mission to-the Euzvpeen= Ual'on 
R-nrusi- s January 3, 200n

I.
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*.%. ~IEUIR#CPEAN CoMMIssION ..  

D(O) nP 41 

The Buropean Commissiou ýIcbzutL its tompliaimzts to Thc United Staris Mission to the 
European Union- and has the honour to acknowlegc receipt of its note of toddy's- date 
which reads as follows: 

"T-me United States Mission to the European Uhion presents its compliments to the 
Ewupcau Conmwiuioa and has the honor to propose on behalf bf the Govermant 
.of the United Sttcs of Amnxica the following aund taoi~ag. with ,-.Wpe/..L to the 
supply of freh highly enriched uraium (REMU) fuel for the 1fR rcearch rc.otor at.  
the. Joint Research' Centre at Peenu, The Netherlanids and the shipment of .spent 
reTsercb reactor tuel fram that reactor.  

* I 

With respect to the Aupply of fresh U fuel, the. Oovecrnmcnt of the United Staret 
of America underitands thaý the MFR research reactor in Petwn can be converted 
from HlEU to low enriched uranium aLU fuel. using existizng qualified LEU fuels, 
and that the rmactor will be converted from HBU fuel to. LEU fuel as soon as the 

-conversion has been licensed by regulatoiy authoritie.t in The Netherlands and LEU 
fuel procured.- The'GoVernmmcnt bf the U,,ted States- also understands that the 
convcrsion will involve an active cýllaborarion bet.ween experts at. the Joint 
Rcscarch Cetnrc and the U.S. Dcpanrnt of Energy's National Laburaovrics, XS 
well as other experts as apprqpriate, and thsit the Euzopean Com.mission will keep 
the Government of the United. States informed of progess" toward Iicensing and, 
convemrion.  

By its accecptacc of this note, the. European Conunissjun convcys to the 
Government of the Unitc Statos its assuranccs that the IIFM research reactor in 
Petten will be converted from HEUl to LEO fuel w soon 4Ls a l.con3C has bee' 
granted by the Dutch regulziory xuithorhties sd LIU fuel procured for the reactor, 
and that the HFPR reactor in Pettsn will seek such license and fuel in a timely 
manner. The Government of the United States confirms that such 'assurances satisfy 

.. ith piuvi~iuns of the Atornic Energy Act, as amended, for the. interim supply of 
fresh IHFU for uzc.as fuel for tLe EfRicrstah rewator iu Ptien, On that basis, and 
in accordance with applicable law3 and regulations of the United States of Awlit.-A 
the Government of the United States is prepared tc'-maie its best cfforts to make 
sufficient frqsh HEU available to the Europasn Commission in order to permit full 
operation oaf the HFR reaqetor in Petten until its conversion to LEU is completed.  
"The Government of the United Stat. e,- rcorni.se. that if it is unable.to supply -freah 
HHt far the I. reactor inTertea. the European Commission will have the option 
to use othcr ITU available sot Wo tupzrWt= that r=a=orT 

With respect to the acceptance of spent tuel from the'HFR reactor in Pae.nn. the.  
OGvcrxntanE of the United. States understands that. barring unforeseen licensing 
difficultios beyond the control of the Pufopcan Comimiahlroi, the: .ouvwrion of tih 
I-MR reactor in'Perten will be completed by May 12. 2006- and that-in any case the 
rea.tnr "will not operate on HElU after May 12, 2006. On the basic of thiic 
Understanding, and in aceordance wiih the laws gmd regulations of the .United 

1 ' 
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* o States, the Govornmazt of the Unlited State of Ame•ica is preparcd in principl to 
n=5t For staraze =~d disiposition i n tbz. United Sterns, sipcrt Zurtw_ fuej 

asse'mblies from the MI teear6h Teactor mn etten prod•ced from Uranium 
e.m•i•hed in the tIniteA States. All FlRt and LEUT spent nuclear fuel- generated at the 
HFR reactor in. Petten. and containing uranium e.nnched in the TUnitph States and 
metncg program eligibt reqrements. will be accepted by the Government of 
thr. United Srair4, *ubjCt Co the proviso In the following pa.agrapb, as long as the 
spent nuclear fucl is dischargzd fimr2 the ractor no later than May 12, 2006 and 
shipments to the Unitcd Stat.3 arc completed no lator Than May 12, 2009. LEU 
spent nuclear fuel will not be acepted until all TEU spent-nuclear fuel has been 
arreepted. unless. the Government of the United States .and .the European 
Commission agree that extenuating circnrn•tances rel2ted to fatvign research 
reactor spent nuclear fuel acceptance program requirements have &risen to require 
otherwise. .  

The Government of the UJnited States w0;M inke every reasonable. effcrt to -accept 
an eligible spent fuel from the WVR reactor in Petten by the prOgratmdeadline ot 
May 12, 2009. H1owcver, because oflimited sbipping .capabulfties, the Government 
of the TJrdrc4 Stats may be ouable to a ccpt fuel eligible for shipment to the 
Unitcd States if too many facilities try to schedulc their shipments too coise to the 
progr=m deadline. If at the chd of the U.S. =4eptanoa progrna, U.S. origin IMULJ 
remains in The Netherlhnds, the Government of dte Uzited Stfates and the Euiopen 
r.l.mmi•.-.icn antharitiex will reonsult, concerning irz disposition, options other thYan 

shipment to the United States.  

The above assurances by the European Commi-ssion to convert the H.-R.rcscarch 
reactor in Petten t6 LEU fuel will cease -to be effective if the Gov-ernmznt of the 
I jitei $tate-sis int in A'position to supply B.U require-d to fuel the reactor umtil its 
full conversion to LEU, or to accept the physical delivery ofs.,pent nuclear fuel frnm 
the W;h reactor in Peren which satisfies program requirements specliod' in this 
uct and .contahiad in the Deparment of Energy .record of. decision f6r- the 
cnvironmxntl impact starement on a proposed nuclear weapons nou-pruoiffraxion 
policyý conccering foreign roacatch reaCtor .pent nuclear fuel ised' oh May 13, 
1996.  

The Undtrd Swis, Misiou to Ehe European Union reque stson behalf of the 
C.Go.vcrnmnt of thc United Stats. of Amczica. that the Europ~an Commission 

confi-m that it sham the.o undcrstandings.0 ' 

The European Commission has the honour to confirm that it sbares the understandif-gs of 
this note and requests you kindly to n'nsmlt this co&frmadon to your Govemment" 

The European Commission avails itself of this opportunity to rene* to The United State" 
Mis.zion to the European Oninn.thb aiuran'ces of its highet.f cansideration.  

For the Comm~isrn * of thle Ew-opaan "Corsu~pwnide$ 

Director General of the Joint Resedrch Centre 
BrusseL& .O J.anuay2000 

.. ".  

*1
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EUROPEAN COMMISSION 
DIRECTORATE GENERAL JRC 
JOINT RESEARCH CENTRE 

Intilute for Aftvamed Materials 
IFR Unit

I 1.K N,:NU"....4-K, ILNk-.

7o: The Office of General Council 
US Nuclear Regulatory Commission 
Attn: Ms. Karen Cyr 
Fax: 001 301 415 3200 

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

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

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

Subject* NCI intervention 

Please find attached a letter with annex conceming the above mentioned subject. The 

original letter will be sent by express mail.

J. Guidez 
Head of HFR Unit 

Pages: Cover + 8 

PO Box 2. V55 ZG Petw. The Ne@eriwrnds 
Swýtchboard .31 224 565655 - Direct -.31 22A 565151 - Fax *31 224 561449 

E-m;t guaae2G•rjr.fl

I fr

AZ

Petten, May 4, 2000 
HFRJAG/0005.04.01
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EUROPEAN COMMISSION 
S IXRECTORATE GENERAL JRC 

' •r JOINT RESEARCH CENTRE 
Institute for Advarce8 MateWs 

FRunit 

Petten, May 3,2000 
HFR/AG/0005.03.01 

To : The Office of General Council 
US Nuclear Regulatory Commission 

Office of the Secretary 
US Nuclear Regulatory Commission 

"The Executive Secretary 
US Department of State 

Cc: Transnuclear, Inc.  

Subject: NCI intervention concerning HEU export license for Petten 

On April 8, 2000 the Nuclear Control Institute (NCI) submitted an amendment to a petition 
for leave to intervene and request for hearing in the matter of Transnuclear, Inc., License 
No. XSNM 02611, concerning export of highly enriched uranium (HEU) to the High Flux 
Reactor (HFR) of the Joint Research Centre (JRC) at Petten in the Netherlands.  

In that amended petition NCI does not oppose the export of HEU to the Petten reactor, but 
it raises questions with regard to the following issues : 
- compliance with the Schumer Amendment to the Atomic Energy Act 
- the conversion period 
- any HEU excess 

Our response concerning these issues is as follows.  

1. Compliance with the Schumer Amendment to the Atomic Energy Act 
In January 2000 the Government of the United States and the European Commission (to 
whom the JRC belongs) signed and exchanged diplomatic notes concerning conversion of 
the HFR to low enriched uranium (LEU), supply of fresh HEU for the HFR and acceptance 
of spent fuel from the HFR. In these diplomatic notes (see Annex) the European 
Commission conveyed its assurances that the HFR will be converted from HEU to LEU fuel 
as soon as a license has been granted by the Dutch regulatory authorities and LEU fuel 
has been procured. The Government of the United States on the other hand confirmed that 
such assurances satisfy the provisions of the Atomic Energy Act, as amended, for the 
interim supply of fresh HEU for use as fuel for the HFR. On that basis the Government of 
the United States would be prepared to make its best effort to make sufficient fresh HEU 
available lo the European Commission in order to permit full operation of the HFR at Petten 
until its conversion to LEU is completed.  

pO tx 2, 1755 ZG Petten. The Nethe1,rlads 
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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, 
20D6.  

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 
fts 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 
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The United States MisBion. to -the European Union 

presents its eompliments.to the Europeani Commissioh and has 

the honor *to propose on behalf of the Government of the 

. United States of America the followlng understandings with 

. respect to -the supply of fxesh highly enriched uranium (HU) 

fuel for the FrR researcli reactor at the* Joint Research 

Cintre 'at Petten.-The Netherlands and the'.uhipment of spent 

research reactor fiuel from that reactor.  

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

Government of" the United States of America understands that 
S S 

the BFR research reactor ixn Petten ch'n be converted from REU 

to low enriched uranium (L!U) fuel using existing'qu~alified 

* LEU fuels, and that. the reactor will be converted fzom HlEU 

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

"by regulatory authorities in The' Netherlands and LEU fuel 

procured. The Government of the United States also .  

understands that the converxion will involve an active 
.collaboration between experts at the Joirýt Research Centre 

and the'U.S. Department of Energy's National Laboratories, I 
as'well as other experts as -appropriate.' *and that t-he 

European Cozi'ission will keep the Governmant of the United 

St'-Ates informed of progres's toward licensing and conversion.  

Ej its acceptance of this note, ther European 'ornissionl 

conveys to the Government of the United States Its 

assurances that the BFR research reactor in Petten Will be 
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* S I .onverted from IMU to LEZU iual -a*6 "oon •as a licenne has been-.  

granted by the, Dutch regulatoz* authorities and LEU fuel ." 

procured for* the reactor, and that ihe EIFR reactor in Petten .  

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

Govez=ment- .of the Uniied States confirms that such 

assurances satisfy the iro~isiona of the Atomic Energy Act, 

as amended, for the interim supply of fresh EMU..for use ma 

fuel for the W2}R research reactor in Patten. . On that basis, 

and in accordance with applicable laws a:nd regulatipns of 

the Unitea States '€f Azerica, the Government of the United • '& 

States is prepared to make its beat, efforts to make 

sufficient fresh LU available .to the Eu-opean Commission in 

order to permit full operation of the EPR reactor in Patten 
until its conversion to zEU is completed.. The Governmeni of.  

the United States re cognizes that if it is unable to supply 

fresh HEU for the EFR:reactor in" Petteri, the European 

Commissiiln will have the, option to use other MEU avaiiable 

"..to it to operate that reactor. .  

S With .respect to the acceptance of spent fuel from the 

ERR reactor in Petten, the Government 'of the United States.  

understands that, barring unforeseen li.censing difficulties Z 

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

conversion ýof the RFR teabtor in Petten will be completed by 

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

operate on REU aftftr May 12. 2006.- On the basis of this 

understanding, and in accordance with the laws and 

regulations. of the United States, the Government of the 

Unized States of; Axnerica "i-s prepared. in principle to accept, 

fpr stora~qe and disposition-in~r the United States'. spent 

nuclear fuel assimblies fzom the HFR research reactor in , 

*Patten produced from uran~ium, eihr:ched in the Un'ited S~tates. *i 

All REU and LEt" spent nuplear fuel generated at the HFR 
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- eactor in Petten, and contaim.ing urasiium enriched in the 

* United stateEt =A~ rnatinw- program Q"7glbility requirements-.  

will be accepted, by the Government of the United States, 

"zsuject tb the proviso in the following paragraph, as long 

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

later than May 22, 2006 and shipments to the. United -States 

are completed no later-then May 12, 2009. TLEU spent nuclear 

- fuel will not *be accepted until- all REU spent nuclear fuel 

has been acceebted," unless the Goyernment of the United 

"""States and the European Commission agree that extenuating 

circumstances'related to for~ign research reactor spent 

nuclear fuel acceptance program requirements have arisen to

"Xequire otherwise.  

The dovernmenlt of the United Spates will ma3e every 

reascnable .effort to accept all eligible spent fuel from the 

" RFR reactor In Petteni 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 try to sjchedule their shipments too close to the 

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

prO9ram,. U.S. origin REU remains in The Netherlands, the 

Government of the United States and the European Cormnission 

authorities will consult, concerning its disposition."..  

options other than. shipmemt to the United States.  

The above assurances by the European Commission to 

convert the HFR rehearch reactor i.n Petten to LEU fuel will 

cease to be effective if thje Government of the United state 

is rot in a position. to supply HEU required to fuel the" 
S*reactoruntil its full conversion to LEU, or to accept the 
physical delivery of -spent.nuclear fuei from the HFR . acto 
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in Petten,which satisfies. program 7requirements .pecif ied in 

this note and contained in the Dipartment of Energy 'record 

of decision for th. enýi=onmantfal" i.npact statement on'a 

proposed nuclear weapons non-ýproliferation .poiicy concerinin 

feoreign riseardb rei•ctor .pent nuclear f-uel Issued on May 

13 : 199..  

- The United States Mission to the European Union II 

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

America that the European Conini.i ion confirm that it' shares 

* these understandings.* 

* The United States. Mi'sion to the European Union avails 

itself of.this opportunity to.renew to the European 

Commission the. assurances of its highest coniideration.

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

I.

*

I.
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EUROPEAN COMMISSION 

D(0) no 41 

The European Commission presnts its domplim Uts to The United Statis Mission to the 
European Union and has thc honour to acknowledge receipt of its note of today's- date 
which reads. as follows: 

"The United States Mission to the European UTion presents its complimenra to tke 
European Commission and has the hondr to propose on behalf bf the Government 
of the United States of America the following undemtandings with respect to the 
supply of fresh highly enriched uranium (HEL.U)fuel for the H7R research reactor at 
ihe Joint •esearchT Centre at Patten, The Netberlands and the .sipment of.spent 
zesearch reactor fuel from that reactor.  

Wit. respect to the .supply of fresh I= fuel. ihe GoCvermnent of the United Stares 
of America undexrtamds that the M research reactor in Pattn can be converted 
from HEU to low enriched uranium (L= fuel.us • gxistilug qualified LBT fuels, 
and' that the riactor will be" -1vzerted from I-U fEl tq LEU fuel as soon as theO 

.conversion has been licensed by regulatory authorities in The Netherlands and LEU 
fuel procifed.. The'Gov'niment bf the United Staies- also understands that the 
conversion will involve an active c~llaboraion be.ween experts at. the Joint 
-Resea•ch Centre and the U.S. Departmnent of Energy's National Laboratories, as 
well as other experts as apprppriate, and that the European Commission will keep 
the Governmenn of the United Stales informed of progress toward licensing and, 
conversion.  

By its acceptsace of this note, the European Commission conveys to the 
Government of the United States its assurances that the BYR research reactor in 
Petten will be converted from lIEU 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 Patten will seek such license and fuel in a' tmely 
manner. The Government of the Unitie States eonfimis that such'assurances satisfy 
"the provisions of the Ato.mic -Fzegy Act, a a&ended, for the. interim supply of 
fresh HEU for use.as fuel for the HM research reactor in Petten. On that basis, and 
in arcordance with applicable laws and regulations of the United States of America.  
the Govern-ntni of the United States is prepared to" mze its best efforts to make 
sufficient fresh HEU available to the European Commission in order to permit full 
operation of the HY rea-tor in Patten unti) its cpnversion to LEU is completed.  
The Governrnmnt of the United States recognises that if it is unable.to supply fresh 
H MEU for the H reactor in T'eten. the Europesn Commission will have the option 
to use other HEUl available to it-to operate that reactor." 

With respect to the acceptance of spent fuel from theH*F reactor in Pettan, the 
Goverziment of the United. nStates uderstands that barring unforeseen licensing 
difficulties beyond the control of the European Commission. the convemion of the 
HFlR reactor in Petten will bi completed by May 12, 2006. and that -in any case the 
reactor will nor operate on HBU after May 12, 2006. On the basis of this 
understanding, and in accordance wiih lhe jaws and regulations of the .. nit-d " 
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States, the Government of the United States of Azn zic is Preardnpicpe to 
acczept. for storage and disbos Wion in the. U~nitmd Stafte5 sp~t "ucicar ftel 
ase-nta;s fom the 117R resscaut reiaorW ix r=tUen procwured from 1zmdm" 
enriched In the United States. All lIEU and LEU spent nuclear fuel generated at The 
HFR reactor in P.etrez and containing uranium enriched in the United. St.tqs and 
menting program .eligibiliy" requirements. wilf b" accepted by the Government of 
the United Stales, subject t6 the proviso in the following paagraph as long as the.  
spent nuclear fuel 's discharged from the zeator no later than May 12, 2006 and 
shipments to the United Stati.s are conpleted no aer than May 12, 209. LEU 
spent nuclear fuel will not be accepted until all I-U spent nuclear fuel has been 
accepted, unless: the Government of the United States .and .the Eurvpean 
Comzmission agree that extenuating circumstances related to foreign research 
reactor spent nuclear fuel acc.ptance program requirements have hrisen to require 
otherwise.  

• The Governrre•nt of the United States will make every reasonable effort to. .acept 
anl eligible spent fl from the 1- re.ab.tm in Petten by the pmgrdam..desd -.n of 
May 12. 2009. However.,because ofrlimited shipping .iapabilfties, the Government 
of the United Stares may be unable to accept fuel cligiNe for shipment to the 
United States if too many facilities try to schedule their shipments too close to the 
program deadline. If U the end of the U.S. acceptance program..U.S. origin EEU 
remaius in The Netherlands, the Government of the United S1ks and the Eurbpean 
Commission authorities will consult, concerning its disposition, options other than 
shipment to the United States.  

*The 'above assurances *~ the European Co==*ission to convert the HRM.research 
reactor in Petten to LEU fuel will cease io be effective if the Gov~mnm.nt of the 
Tnhited $tates.is not in a'position to supply lIEu required to fuel the reactor unUt its 

full conversion to LEU, or to accept the physical de.livery of spent nuclear fuel liom 
the HFR reactor in Peren which sarisfics program requirements specified, in thi 
note and .contained in the Dýepamonet of Energy record of. decision f6r- the 
environmernra impact sLariment on a proposed nuclear weapons von-prolTcration 
policy. ccreuIIng foreign research reactor .pent nuclear fuel issued* oh fay 13.  
1996.  

The United States Mission to the European Union requests ,on behalf of the 
* .Government of the United States. of America tha the Europian Commission 

confirm that it shares these uedrstandings." 

The European Commission has the honour to ConIf- that it shares the understandinis of 
this note and requests you kindly to transmit this confmation to you Govermment. .  

"Ile European Commission avais itself of this opportunity to rene* to The United States 
Mission to the. European Uion.wh asiuraices of it hihcst consideration.  

. For the CbommIs:: . ofrthe XUroa'n Covmunites 

"HerberrJ Allgeier 
Director General of the Joinr.Resedrch Cerre .  

* BrUsselSr. ;. January2000 
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ABSTRACT 

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

"*Nýstudies on conversion possibilities.  

To minimise the conversion costs, these studies were made with a progressive conversion 
that avoids the need of one mew core and permits to begin the conversion with a 
replacement of 5 elements at each cycle. Hence the conversion can be made in 7 cycles, 
without special elements and with a normal bum-up for each element. To avoid an increase 
of fuel consumption, an increase of the fuel cycle length from 24.7 to 28.3 days was also 
considered. This poiht 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 materials testing reactors in the world.  
JRC as owner of the HFR and license holder is responsible for all supplementary programme work.  
Reactor operation, maintenance and commercial exploitation are subcontracted to the Nuclear 
Research and consultancy Group (NRG) being a daughter company of the Netherlands Energy 
Research Foundation (ECN) and KEMA, the Netherlands.  

2. General 

The HFR is a pool-in-tank type, light water cooled and moderated Research Reactor (RR), operated at 
a nominal power of 45 MW. In operation since 1962 and following a complete refurbishment in 
recent years, the HFR has a technical lifetime beyond the year 2015.  
The reactor provides a variety of irradiation positions [1]: in the reactor core, in the reflector region 
and in the poolside. Horizontal beam tubes are available for fundamental and medical research. This 
research is performed in close co-operation with the Interfaculty Research Institute of the Delft (NL) 
University. Excellently equipped hot-cell laboratories on the NRG-site together with additional 
nuclear facilities such as a Low Flux Reactor and a Decontamination and waste treatment facility, 
have led to the unique HFR structure in which NRG and JRC are co-operating with the aim to adopt a



more market oriented approach and to offer their long standing and recognised competence to the 
medical, industrial and scientific world.  
With at least 275 full power days per year and safe, reliable and predictable operation following the 
annual programme, the HFR is the major radioisotope supplier in Europe. Roughly 60% of the 
treatments/diagnoses within Europe make use of the variety of radioisotopes produced at the HFR 
leading to approximately 7 million treatments in Europe per year.  

The present operation schedule consists of I cycles of 28sdays (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 fycle, it was decided not to convert to this LEU fuel in the eighties 
for a number of reasons: 
* Quality of fuel: the use of LEU fuel for reactors which have been designed to operate with 

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

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

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



S nihase i: parametric study to define the optimum LEU-element 
-phase 2: technical qualification of the conversion 

0 phase 3: review and update of license reference study 
This three phase approach was submitted to the Dutch competent Authorities and consent was 
granted.  

4. Phase 1: Parametric study 

4.1 Introduction 
Already at the start of the RERTR program the first studies were~performed on the possible 
conversion of the HFR [2]. More recently a new contract was given to AEA Technology (Winfrith, 
UK) to investigate possible HFR conversion based on both U 3Si 2 and the newly developed UMo-fuel.  
Although this latter fuel is not yet qualified and is part of the recenfRERTR- development, it looks 
promising for non-converted reactors. This AEA study confirmed results of earlier studies [3], [4].  
Following political discussions and the approval by the US-DOE'of the diplomatic notes on HFR 
conversion, HEU supply and spent fuel policy, a cooperation between Argonne National Laboratory 
and Petten site was established determine the optimum LEU fuel design based on U 3Si 2 fuel.  
Objectives of the HFR conversion studies are: 
* minimal changes of fuel cycle cost (back-end/front-end); 
* minimal penalties on thermal flux Cn-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 U 3Si 2 - Al with a max. density of 4.8 g.cm' 3; 
* coolant gaps: coolant gaps in fuel element and fuel section of control rod must be the same for 

thermal hydraulic reasons; 
* limited flux penalties for scientific and commercial application; 
* increase length of cycle to reduce fuel consumption.  

4.3 Results 
Based on the boundary conditions given in §4.2 a limited number of parameters remains to achieve 
the most economic core conversion i.e.  

* • length of cycle: by increasing the cycle length from 24.7 days to 28.3 days the number of 
cycles per year will be reduced thus leading to improved fuel cycle economics. Furthermore 
an optimum planning for specific commercial isotope irradiations can be achieved; 

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

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

• type and amount of burnable poison: burnable poison is used to compensate for excess 
reactivity and to manage the control rod movement in the course of a cycle. Based on HFR 
experience Boron and Cadmium are suitable burnable poissons to be incorporated in the side 

• plates.  

* density of 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 U3Si2 - Al 
* number of fuel plates (FE/CR) 20/17 
* meat thickness 0.76 mm 
* cladding thickness 0.38/0.57 mm 
* coolant gaps 2.46 mm 
* type of burnable poisson Cd-wires 
* amount of burnable poisson 40 x 600 x 0 0,5 mm 

5. Phase 2 Technical qualification 

After completion of phase 1, which is scheduled for the end of March 2000, the final report on the 
parametric studies will be submitted to the Dutch competent licensing Authorities. Immediately after 
their consent is obtained phase 2 will be formally started. During this phase 9 different technical 
aspects will be studied to cover all technical questions related to this new fuel. These points can be 
classified as: 
* design drawings, ordering and hydraulic measurements of 2 industrial prototype elements; 
* in-pile testing of 2 industrial prototype elements to prove industrial manufacturing practice; 
* bibliographic review of U3 Si 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; 
a 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; 

0 with an increased cycle length the strength of the HFR as Europe's major irradiation facility 
will not be jeopardised; 

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

0 the exchange of Diplomatic Notes also allows the return of spent fuel to DOE Savannah 
River.  
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