UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHIN TON. D € 20666

JAN 17 1881

Mr. Carlton E. Thorne, Director

Office of Nuclear Export Control

Bureau of Oceans and International
Environmental and Scientific Affairs

U.S. Departmeni of State

Washington, D.C. 20520

Dear Mr. Thorne:

Enclosed is an application for an export 1icense (XSNMO2582), recently
received by the Nuclear Regulatory Commission, for the export of high enriched
uranium for usz as fuel in the BR2 reactor in Belgium.

Before takin? action on this request, we would appreciate your views, in
accerdance with established procedures ard from the overall perspective of the
Executive Branch, as to whether the proposed export meetsthe applicable
criteria in the Atomic Energy Act of 1954 as amended by the Nuclear Non-
proliferation Act of 1978,

Sincerely,

f A p "
r “INAALMD ,-"JW“‘L&._,

Ronald D. Mauber, Assistant Director

for Exports, Security, and Safety Cooperation
International Programs
O0ffice of Governmental and Public Affairs

Enclosure:
Appl. dtd. 1/8/81
(XSNMO2582 -~ Belgium)

cc w/Enclosure:

T. Hart, DOE

R. DelaBarre¢, DOS
N. Martin, DOE

M. Rosenthal, ACDA
L. Burdick, DOD

6. Kuzmycz, DOC

J. Matos, ANL

9 81230 910117
CBRXegRt 1o

200000



FORM NR( -7
R0 B
ADEPRAND

MATERIAL AND EQUIPMENT

US NUCLEAR REGULATOR Y COMMIBSION
APPLICATION FOR LICENSE TO EXPORT NUCLEAR

APPROVED BY GAD
BABOZREROIED)

(See ingtructions on Reverse!

[V RPPLICANTE 1o CATE OF APPL ICATIONIE APFLICANT S RIFERINCE ]2 NAC
UBE e JoN B, 1991 NUK-619 ust
3 APPLICANT S NAME AND ADDRESS Iill & BUPPLIERSE NAME AND ADDRESS
T FCompiote 11 QPDIIBN! 16 N0 Gpp i ©F mater i’
Transnuclear, Irc. V.S, 0.0.E.
T BIRELT ADORIRS B s NAME
Two Skyline Drive ¢/0 Martin Marietts Energy Systems, Inc.
¢t CITY BTaTL (2P CODIE L BTREET ADDRESS
Hawthorne NY 10532
o LEPRONTNUMEBE B dom Coor - Numbe ~ Triewior ¢ CITY $YATE [2rcoDi
014/347-2345 Qak Ridge TN 37630
mlnv 6 FINAL BHIPMENT]T APPLICANTS CONTRACTUALTE PROPOSED LICENEE | 8 US DEFARTMEINT OF ENERGY
SCMIDULED SCHEDULED DELIVERY DATE EXPIRATION DATE CONTRACY NO /17 R pwn
Three yrs Trom
September 1991 N/A Same as 1tem 5 date of 1ssuancd To be determined

1

"

0 ULTIMATE CONSIGNE L

o Nawt
Centre d'Etude de L'Energie Nucleaire

BYRELT ADDRLSS

Boeretang 200 B-2400 MOL

ULTIMATE END USE L

fimeiuthe pignt or fociiity hame

Will be used as fuel for the BR?
reactor in MOL, belgium (see attached
end use statement and checklist).

¢ CHTY « BYATE - COUNTRY
Belgium 118 EST DATE OF FIRET USE
12 INTERMEDI*TE CONSIGNEE | me 13 INTERMEDIATE END USE L
. ~EE§CA For fahrication of fuel elements.

STREETY ADDNESS
Usine Des Berauds -« BP 1114

CITY - BTATE - COUMTAY

26104 Romans, Sur lsere, France 1

14

INTERMEDIATE CONSIGNEE | mi %

“Yransnucieaire, SA

b SYREEY ADDRLSSY
I bis rue Christophe Colomb

¢ CIYY « BTATE - COUNTRY

/5008 Paris, France

16s EST DATE OF FIRSY USE

¥
INTERMEDIATE END USE

£

T

for transport purposes only.

" A DEBCRIPTION . 10 MAX ELEMENT 1B MAX |20 MAX 2
v g ’é;g'."‘.‘?’m‘”ﬁ"ng:ﬁ,‘Z&'_:,g:;;"' AR Mo B N o WEIGHT win|  sororewr | unit
Uranium in the form of metal, 32,261 03.45 | 30.148 Kgs
enriched to 93.4% w/0 maximum
CCOUNTRY OF DRIGIN - (23 COUNTHRY OF ORIGIN-ENM 24 COUNTRIES WHICH ATTACH
SOURCE MATERIAL WHERE ENRICHED OB PRODUC SAFEQUARDS vl Kviwn) |
USA Euraton ik /3

ADDITIONAL INFORMATION (e mparate shee! M necessa'y)

any Australian or Canadian origin material.
the case,

It is unknown, at this time, whether there will be

Transnuclear wim 33”“ m imwch is

The spplicant certt i thet this spplicstion i proepersd in sonformiy whh Tiie 10 Cots of Fetersl Regulstiont and tha! sl
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| -4 TRANSNUCLEAR, INC. 10 0373

January 8, 1991

United States Nuclear
Regulatory Commission
One White Flint North
Mail Stop 3-H-5
Washington, DC 20555

Attn: Mrs. Betty Wright

Re: Export License Application
TNY Ref: NUK-519

Dear Betty:

Enclosed 1s an expurt license application, along with the end use statement
and 1ts reactor checklist for your handling on the following:

30.147 Kgs Uranium-235, contained 1n 32.261 Kgs Uranium,
in the form of metal, enriched to 93.45 w/0 maximum Uranium-235.

The above figures include tolerences.

If you have a&ny questions, please do not hesitate to call.

Yours truly,
TRANSNUCLEAR, INC. c
626:? w 77?7 .ﬁ:{({?ﬁju )

an MclLaughlin ~
Traffic Coordinator

JMCL
Enclosures

162 LN 16

TWO SKYLINE DRIVE » HAWTHORNE, NEW YORK 10532-2120
TELEPHONE: 014-347-2345 » FAX: 914.347-2346 ¢ TELEX) 681-8082

{ " g - 0.‘;1!\‘3
Mot17003



CENTRE D'ETUDE DF LENERGIE NUCLEAIRE

% -
CTUDIECENTRUM YOOR KERNENERGIE

i'
x|

SCK/CAN. ‘. -4 CENBCK
— X SN mpe2Ee
Boerelang 200 2400 MOL. (Beigiun) 0 2 A
TEL (014)01.08.71 - 51 18 01 N 1oy
i vt G8 Digp
TLG Centratom Mol ‘""3’{[&.

'o whom {t may concern

END JSE STATEMENT

The underslgned :ertifie: that “he following material, i.e. 32,1 kg of
wren/um (93.3 % U-23) euriched) ir the form of METAL and containing
29,95 kg of U<2'8 tlat will be furnished to us under a short term
fixed=commltmant contract with US<DOE, will be used for PRI reactor.

We authorige TRANENUCLEAR Ime., two Skyline Drive Mawthorna, New-York
to apply for the US ecport licenss.

Manufscturing cf the fue! slaments will be performed by CERCA, Romans,
France,

Head of BR2Z deps 'tmint General Director
. Head otfios and Finenziel Servicon Rue Ch Lamuirestraat 1. B-1160 Brusse!s (Beigium)
TEL (02)681.08 11 TFx (02607683 TLX 22718 TLG Centratom Brussen
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CHECKLISY FOR USE IN REVIEW OF KEQUSSTS FOR HEU TO DETERMINE
TICHNICAL AND BCONOMIC JUSTIFICATION
BR2 REQUEST

« Name of reactor and fac.iity: BR2

Location: Belglen Nucleur Research Centre
(C.EN./B.2.K.)
B=2400 MOL « HLELGIUM
Quantity of urarfum reg esteu (kg V) 32.1 kg Utot
Enrichmant {n tre dsstene U-283%: ©3.30 %
Quantity of urerium reg.ssted (kg U=25)1 29.985 kg U-23%
Type of fuel element an' form of uranium:
Assem™lies of concenirl: cylindrical tubes, where the fuel is under
the fuel I¢ under ths form of UAL' powder (xm3), 1.27 gvlcm’.
mixed with sluminium an. burnable poisons added as powdar.

« Current resctor powe: livel (MV th):

Current reactor powe:: (0 to 100 Mwth
Gepending on the experimental loading.
Maximal rasctor powe i 125 Mwth
Current maximal heat flux: 470 W/en?
Maximal nominal heat flux: 600 W/em!
Duty factor: see sppindix 1.
Average burn-up: a) of u losd, end of cycle
£ € to 7 6 of experiments: 37 %
b) of eliminated fuel elements: 54 ¢ 4 %
#) Current core load ng (kg U-238):
6 to 12 kg U~235, depending on the experimental loading
b) Amount of fuel pe element (kg U-238):
400 g U=235 for o stundard fuel element
¢) Number of elevent: irn core:
27 to 40, dependiig on the experimental load, routinely 32
fuelelements
d) Average core life Ore fuel element serves for 10 running weeks,
1.0, 5 cycles of | weeks or & cycles of 3 weeks
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®) Active core and reflector dimersions:

height 914 mm
diameter 1100 mm
hexsgonal lattice 96.44 mn piteh
fuel active height 726 am
f) Neutron flux: *
, T 4 /*(').“
,Sum.a
A o e
Central Be piug 9 108 n/cmls 1.4 100 n/cm's
Standard fue) elener. s 3.8 101‘ niemts s 7 101‘ n/em's
Driver fuel vlement @ 200 mw) 7 10u n/em's

Anoual fuel usige (kg 1-238)1
Routinely, 75 fuel elenants type Vin, or 30 kg U-238,
In case of devilopmint of the safety programme for fast reactor:

1 fael elcment o 200 mm or . 2 kg U238,
In case of staiting of the fuslon programue

20 fuel elements type Vn or 7,2 kg U-238,
Annual spare fuel raquirement (kg U-23%): 30 kg U=235 minimum in
the form of MEIAL.
Plans to incretse, Jecrease reactor power level:
We continuously op .imi ze the reactor performances: specific and
total power, anergy produced, number of fresh fuel elements to be
used for an dimpoied cycle length, taking 4into account the
experimental loadiig. The present trend is to increase the
available fest f ux and consequently the specific power,
meintaining the maximum thesmohydraullc charscteristics of the
reactor,
Estimated annual suply of current fuel request: 30 kg U-235
minimun,
Required manufecturi’s working stock, 4f any, included in this
request: The manuis tu-e”s working stocks are not included in this
request. For & nornal order of J00 standard fuel elements, the
manufactursr rigulies the avnilability of 27 kg U-2335 above the
quantity necesiary ‘or the production:
[(100 x 0.4 Kg) + losscs + 27 % 68 kg U-233)
Fabricetion lows, 1 any, inciuded in this request (kg U-23%5): 2 %

e
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Date &t which the 2val.able 424 usable inventory will be expended:
February 193!

Date at which current Inventory, including a, b, ¢ (usable), will
be expended: O:tober 1993,

Pate current riquesied fuel will be needad et reactor:

February 1992, while the working stock is maintained at 27 kg
U-235 4{n CERCA

Date current reques.ed fuel will be needed by fabricater:

October 1991

Time taken for shipnen: fram USA to convertor/fabricator:

&) lead time for oriering in USA: six months.

P) shipmant {n and 'ron USA: aix menths.

€) conversion UF6 =» U-metalt! twelve months.

Date at which curreit requested fuel will be expended i.e., when a
further MEU supply will be reeded et reactor: February 1993.
The current date sdeduled fcr the replacement of the Beryllium
matrix is mid-1998, which will cause nine months approximately a
one year shutdown.

Dates at which reac or could be convarted to 45 2 fuel; to 20 %
fuel, including tim: ruquired for licensing procedure:

No date is fixed yot ‘or BR2; in routine, it will not be before
teveral years, as for sther high flux reactors: ATR, KFIR, HFR in
Granoble ...  Trom whot we hnow, tests of fuel plates lbsxz—Al
(8 4.8 L‘/crr"3 avo setisfying end the industrialization of the
process i Iin under wiy. For the future (at a time still to be
defined), 4t woul!l ne possidble, Iif requested, to wuse NMEU
(45 X enrichment) ¢t the BR? reactor. The time required for
licensing procodure 4s equal to & successful irradiation campalign
and postelrradiatiom examinetion of prototype fuel elements,
increased by six moitht for reporis, when the reprocessing of this
fuel has been femonstrited feasitle technically end economicelly.

The use of LEU in BR! demands the availability of fuel plates

containirg stxl-Al (2 7.1 8 T/cm3). No prevision can be given
concerning the rel ability of this fuel, which is requii:ed in

order tc s.tein the density level of LEU required for the
BR? *reactor.
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25. History end dates cf previous HEU supplies by the U.§.:
Continuously, since June 08 1959, has U.5. supplied HEU for the
reactors BR2, K02 and third partles. The last delivery of 25 kg
HEU for which the Jicence XSN«-02493 was issued on July 16, 1990,
kat been shipped frum USA to Europe on October 2%, 1990,
The BR2 reactor has reduced its stock of svellable U-238, reducing
the stock of partially burnt fuel element ot minimum and
recoveriag all scrips considering the incre number of
planned sxperinents, an annual supply gre- v ng V=235 §s
foreseen after the yair 1991, The eppendix 3a and 3b give the
detalls concerring respectively the deliveries of U-235, trans‘sr
of fuel for hot riprocessing and supply to third parties. The
figure fc gives the burnup spectrum of wusable standard fuel
elements at BRI,

26. Amount of fuel of U.8.-origin previously consumed during operation
of reactor:

The total amourt of urcnium roceived up to October 23, 1990 is:
1437 774 kg U-235.
The total amount of uranium busnt to 2¢tober 26, 1990 {s:
1,26 g U-235/wd x 361,957 MWA x 0.97 = 434,88) kg U-235,
The appendix 3d givis “he totul balance of highly enriched uranium
received at BR2.

27, Status of cooperati n letween reactor operator and Argonne
National Laboratory in reduced enrichment program (RERTR):
We have maints:ned the contact with the ANL representatives, for
collaboration in the FERTR program, although there is some delay
in the testing of very high dersity fuel plates. We cooperate
also closely with the fusl febricators mainly on the performances
of our fual elerents (fissior products relesse, corrosion,
cladding, behaviour ...).
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20, Status of agreiment beiween resctor operator and ANL to reduce
enrichment
Agreements and com dtnents for & Joint study between tha Belgian
Nuclear Ressarch Centre and tae Argonne National Ladoratory (RERTR
PROJEMN)  wu Lo willicallon of LBY [fue!l eleumucs Lo Wie |1 9]
reactor ere effective: contract signed Januery 22, 1908%. The
Flive plinse or ve PEORLAD  Ddd  Jwmiwuslisled L  thworeticel
feasibility for frradiution of & LEV fuel element test in the BR2
core and has bien tarminated with the first spproval by the Bafety
Authoritles, by the prasentation of the Safety Analysis Report st
Oth March 1981, [he research on technicsl feasibility 4¢ in
progress. The analysin of thie toet will aszece the medifleation
in the parforminces an in tho sefety, with corresvonding economic
implications. The sc.edule for BRZ test elements is given at
appendix &4,

29. Status of cooparatimn )etween reactor operator and IAEA reduced
peAgPAmI Tha Neigien Noleas Resesindi Ooulin o sweilun upmielus
participates regnlarly ot the eonsultent”s mesting orgenized by
the IAEA for the re lucvd enriclment program,



Appendix 1.
§ 0 Actua anc foresesn duty factor

|
forerenn

1968 199 [ 1900 1991 1992
l

Date of begin 16 Dac 07 3 Dec 89 | 03 Oct ®¢
Date of end \8 Dec N8 et §0
end of eyele L3780 10/90A

v

' 9 cycles of 10 evyeler
| 02 Jan % il days i1 days
|

time of the year $65.) 9. ¢ 292.7 | L8

Y 865
[day)

oparation (1) [day) 167. %

duty factor
enArgyY produced

nutber of fresh fue
Slamants loaded

mets of fresh Us23:
ey

The operating time {s defined to be the time when the reactor has
& power > B0 ¥, Dtominal powsr for normal evele and » d ¥ nominal
power for special :am algn.

At the and of vear 16:8 the o ailable stock of fresh fuel elements

Was Rero ard the nunber of reactive (B and Sm burnt) partially

burmnt fuel elemant: (10 < 08 « 2% 3 was minimum,

From cycle 9/90, tie adioisotopes production has been adapted for
cycle length of 2! duys, perimitting installation of the CALLIST(
loop equipment. ani heavier electromechanical malntenance in the
BR2 complex, antic .pating the renewsl of the reactor &t the end of
the year 1995

Because the 3&« reirg rate dncresses with the cumileted GNOIgy
produced with the Ba matrix, the duty factor muit increase sbove
30 2.

The CALLISTO loop p-ogramme will begin irreadiation in Octobdet

19931 the cuty fac or should be higher than 0,858,
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§ 28, Approximate schedule for BR2 test alements at Novesder 1989,

Approximate time
tequired (monthe)

Approximate completion

date

1,

2.

3.

6.

7e

Firet approval of Sufety Resert.

Finalize detatled epecificr:ion
Fabrication feasibility vep:cts

from CERCA and 20d uppreval of

Safety Report.

Fabricate test fuel wlesents. 12
Reactivity and flux mearurenents

ia BRO2 Critical Facility 3
ird approval of Safety Report,

Irrediation 4in BR2 18
Cool irradiated element: . 4
Posteirradiation-examini ticn 3

8th Mareh 198¢L

26th April 1989

Decesber 1989

December 1990
pending.

Jenuary 1991
Mareh 1961

July 1992

Septenber 1992

January 1993

The key uncertairtdes 4r this schedule are the dates for finalization of
the specifications by CERCA and tha dates by which CERCA will be abls to

deliver the finisned (levents tc BRI,



