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h TRANSNUCLEAR,1NC. #'

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 is an export license application, along with the end use statement
and its reactor checklist for your handling on the following:

30.147 Kgs Uranium-235, contained in 32.261 Kgs Uranium,
in the form of metal, enriched to 93.45 w/c maximum Uranium-23E.

The above figures include tolerences.

If'you have any questions, please do not hesitate to call.

Yours truly,

TRANSNUCLEAR. INC. c..

M9D $flN| d&
Voan McLaughlin
Traffic Coordinator

.JMCL
Enclosures

'

h [: k3

|CZld {{N Ib
TWO SKYLINE DRIVE * HAWTHORNE, NEW YORK 10532 2120 l

TELEPHONE: 914 347 2345 * FAX: 914047 2348 * TELEXf6818082 1 l

9101170036 9101oe 03/d303W N- horj |
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~ To whom it may concern

END U3E STATEMENT

'!he undersigned :ertifis p that'".he following material, i.e. 32.1 kg of
uranium (93.3 .i U-23 5 etrichedi it. the - form of METAL and containing
29_. 95 kg - of - U-2!3 t}at will be furnished to us under a short term
fixed-conmitment contract. with US-DOE. will be used for BR2 reactor.

We authorite TRAtifNUCLEAll Inc., two Skyline Drive Hawthorna . New-York
to apply for the US ecpert license.

3
Manufacturing of the fue1 elements will be performed by CERCA Romans.

~

France.

>

j t)/ "- A A_- }%e
/ w. '-

h- /| ,/ \

. GUBEL C. HALBRAIN
Head of BR2 department General Director

.

.

.g Head office and Finen#al iervtcos: Rue Cn Lemenfestraat 1, B-1160 Brussels (Belgium)
g TEL (02)651.04.11 TFA (02i!f0.76.63 Ttx 22.718 TLO Centretem Brusseta

_ _ . .
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CEECELIST FOR USE IN REVIEW OF REQUESTS FOR REU TV DETERMIME i

T1X2DI)CA1. AND RCONOMIC JUSTIFICATION

BR2 REQUEST

1. Name of rasctor s.nd facility: BR2
2. Location: Belgit.n Nuclear Research Centre

(C . E. N. / S . ::. K . )

B-240(i MOL - DELG1UM

3. Quantity of urar. lum reqansted (kg U): 32.1 kg U ,gg
4. Enrichment in t1e isstope U-23 $1 93.30 I

5. Quantity of urat. lum req austed (kg U-235): 29.95 kg U-235
6. Type of fuel eleir.ent and form of uranium:

Assemb114: of cencentric cylindrical tubes, where t.ha fuel is under
3the fuel-is undir the form of UAL, powder (xm3),1.27 gU/cm ,

mixed with aluminium anc. burnable poisons addad as powder.
7. Current reactor powe r level (W th):

Current reactor powe re 60 to 100 MWth

depending on the experimental loading.
Maximal reactor powe re 325 Wth

I

Currant maximal heat flux: 470 V/cm8
Maximal nominal heat flux: 600 W/cm8

8. Duty factor: san appanddx 1.
| Average burn-up a) of a load, end of cycle

.f 6 to 7 ti of experiments 57 %'

b) of eliminat.nd fuel elements: 54 4 4 I
9. a) Current core load ng (kg U-255):

.

8 to 12 kg U-235, depending on the experimental loading
p b) Amount of funi pe: element (kg U-235):

[ 400 g U-235 for a ett.ndard fuel element

c) Number of elcuentil iti cores
27 to 40 dependilig on the experimental load, routinely 31
foalmisments

*

d) Average core life one fuel c.lement serves for 10 running weaks,
i.e. 5 cycles of :: weeks or 4 cycles of 3 weeks

1
- - _ - . -
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e) Active core .nnd talle: tor dimensions
height 914 mm

diameter 1100 m
htxagonal lattice 96.44 m pitch,

fuel active heilght 726 mm ;

f) Neutron flux:
'M (f),J4

6 %U).U
t'94/,

19 10 ' niem8s 11.4 10 ' n/cm8sCentral Be plug

s 3.5 10 ' n/cm8s1 1
s 7 10 ' n/ erat sStandard fuel elenent

17 10 ' niem sDriver fuel element (e 200 m) 8

10. Annual fuel ust 3e (kg U-235)

-Routinely, 75 fuel alaw nts type vin, or 30 kg U-235.
In case of development of the safety programe for fast reactors

1 fael .elin.ent e 200 ran or . 2 kg U-235.
In case of starting of the fullon programes

.

20 fuel alaments type Yn or 7,2 kg U-235.
11. Annual spare ft.el requ!.rament (kg U-235): 30 kg U-235 minimum in

the form of METAL.

12. Plans to increase, Sacrease c ',ctor power level
Ve continuously opiimsze u# ructor performances: specific and

itotal peraer, energy produced, number of fresh fuel elements to be i

used for an imposed cycle langth, taking into account the

experimental loaditis. The present trend is to increase the

available fast - f,.ux and consequently .the specific power,
maintaining the ma ximum the:nnohydraulic characteristics of the,

reactor.

13. Estimated annual supply of current- fuel request: 30 kg U-235
minimum.

14. Required manufacture's working stock, if any, included in this
l' request The manufa:tu-e's working stocks are not included in this

request. For a - nornal order of 122 standard fuel elements, the
manufacturer ng,uilgt the avnilability of 27 kg U-235 above the;

quantity necessary for the productions
[(100 x 0.4 ::g) + 10 eses + 27 ff 68 kg U-235]

j' 15. Fabrication loss, i! any, ine:.uded in this request (kg U-235): 2r
.

.
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10 Nama uf twilvMrrnri ItA-fair innt-Mit1Sh 'IPfmCitte 18%4
C03EMA BP-te F-78141 Velity France.

17, Tabrication of file.1: (if!Rf!A Rn nus-snt-Ts Are. France
18. Inventory on October 20 1990.

The complete it.ventary ic giv:m at appandin 2. Find horcafter the
detailed items of this inventory concerning usable fuel for the
reactor BR2.

__.

g ,
-

, , ,

stock froch fual | n| U-tet | U-235 | HEU | Remark
|fuci| [kg) | (kg) | |

| el| | | |
; ; --- | -- | j - - -

..

000DtA | | u.Hi | 19,6H |9.HH|siuv6avaltakis
| | | | | at, present I iw

CERCA | | | | |
Scraps | | 7 100 | 6.530 |0,9197|c)toberecovered
#AkplsAt!J.A C | |76.067 |70.000 |0.014D|w)e.L111
scraps J | -| | |mvatinh1.
le=L wpply | |23.226 |23.574 |0,9345|c)shippedon

| | | | | Oututin 20,1990
| I I I I

DOE (U.S.A.) | | 0.000 | 0.000 | |

| ! I I I
BR2-BR02 (Hol-Belgium -| | | | |

standardfreshfuel| 36|15.447 |14.363 |0.9298|b)only5451 mwd
for experimenta | 9| 3.534 | 5.285 |0.9296|b)notusabla
special type | 21 | S.321 | 4.784 |0,8991|b)notusable*)

-usable spent fuel |'.72|55.557 |47.400 |0,8532|d)only10484 mwd
1 f i 1 1

laEadigt a)-sacraps and IIF6 to be recovered.

b) faln ical.m1 uni t radiali.d M.wud fuul.
c) unitradinteil non-fabricated and fabricated fuel.
d) sper.t fuel i tored until residual 200 g U-235 / fuel el.
*) to restart 1.be reactor af ter a prolongated shut-down

( He-poison ng).
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19. Data at whi:h t.he available and usable inventory will be expended:
February 1993.

Date at which current inventery, including a, b, c (usable), will
be expenied: 0:tober 1993.

20. Date currant rtquested fuel will be needed at reactor:
February 1992, Uhi] e the working stock is maintained at 27 kg
U-235 in CERCA.

21. Data current reques;ed fuel w.111 be needed by fabricator
October 1991.

22. Time takitn for ship nent from USA to convertor /fabricstors
a) lead timo for orier. lng in USAs six months.
b) shipcant in and froin US Ai nix months,

c) conversion CF6 -> U-metals twelve months.
23. Date at which currcut equestod fuel will ha expended 1.a., when a

further HEU supply will be needed at reactor February 1993.
The current date s:nodaled fer the replacement of the Beryllium
matrix is mid-1995, which will cause nine months approximately a
one yahr shutdown.

24. Dates at which reac;or could bn converted to 45 % fuelt to 20 %
fuel, including tima required for licensing procedures
No date is fixod.yot for BR2; in routine, it will not be before

several years, as f)r other high flux reactors: ATR, HF1R HFR in
Granoble from what we know, tests of fuel plates U Si -Al...

3 23(1 4.8 g U/cm ) aru sa. tis fying e.nd the industria11 ration of the
process is in under we.y. For the future (at a time still to be
defined), it wou11 be possible, if requested, to use HEU

(45 % enrichment) at the BR2 reactor. The time required for

licensinF, procudure is equal to a successful irradiation campaign
and post-irradiation examins, tion of prototype fuel elements,
increased by six months. for rs. ports, when the reprocessing of this
fuel has been demonstrated feasible technically and economically.
The use of LEU in BR:t demando the availability of fuel plates
containirg U 8$ -Al (2: 7.1 g U/cm ) . No prevision can be given3 1
concerning the rel:. ability of this fuel, which is required in

order tc attein the density level of LEU required for the

BR2-rea c to r.

- _ _ _ _ _ _ _ _
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25. History and dat e s of previous HEU supplies by the U.S.:
Continuously, sinct June 08 1959, has U.S. supplied HEU for the
reactors BR2, Ill:02 and third parties. The last delivery of 25 kg
HEU for Which the 31cence X5EK-02495 was issued on July 16, 1990,-

has been shipp ed fram USA to Europe on October 23, 1990.

The BR2 reactor has reduced its atock of available U-235, reducing
the stock of partially burnt fuel element at minirm and

recovering all scrops considering the increase of the number of
planned experiments, an annual supply greater than 30 kg U-235 is
foreseen af ter the yc Ar 1991. The appendix 3a and 3b give the
details concert.ing respectively the deliveries of U-235, transfer
of fuel for hot rtprccessing and supply to third parties. The

figure !;c givu the liurnup spectrum of usable standard fuel
elements at BR.2.

26. Amount of fuel of U.S.~ origin previously consumed during operation
of reactori *

The total amount of urmium roceived up to October 23.1990 is:
1332,774 kg U-235.

The tota'l amount of ur.Anlum burnt to October 26, 1990 is:
1.24 g U 235/4Wd x 361,557 mwd x 0.97 = 434,881 kg U-235.

The appendix 3d gives ;bo total balance of highly enriched uranium
received at BR2.

27. Status of cooperatiyn between reactor _ operator and Argonne
j National Laboratory in reduced enrichment program (RERTR):

We have maintained the contact with the ANL representatives, for
collaboration in ths PERTR progrram, although there is some delay
in the test.ing of very high der.sity fuel plates. We cooperateI

|: also closely with the fuel fabricators mainly on the performances
of our fuel islan anto (fission products release, corrosion,

cladding, behaviour ...).

.
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28. Status of agreenient between reactor operator and ANL to reduce
enrichment:

Agreements and comrtitnients for a joint study between the Belgian
Nuclear Researt.h Centru and t'as Argonne National Laboratory (RERTR
p rog run) e.. tb wL1116.L1wn vr Lett fuwi ' mieu=u u. Au daw M2
reactor are effectivo s contract .igned January 22, 1985. The

fatws phaue or sne prograai nu u navus ts s tw o use t.hvoretical
feasibility for irradiution of a LEU fuel element test in the BR2
core and has bien terminated with the first approval by the Safety
Authoritles, by the presentation of the Safety Analysis Report at
8th March 1980. The reseatch on technical feasibility is in
progress. The analysin of thic tect will sceoce the modification
in the perfornunces and in tho safety, with corresponding Sc9nomic
implications. The se:nndule for BR2 test elements is given at
appendix 4.

29. Status of cooperati>n tetween reactor operator and IAEA redaced
programa N Del &l/is bl.ct R. ..si.li C.ultw .. Swettut up=telut
pa rt f ripat es reicularly at the consultant's meeting organized by
the IAEA for the re lucard enriclunent program.

.

4
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Appendix 1.
.

I 8 Actual and foreseen duty factor

usual foreseen i

1988 19J9 199C 1990 1991 1992 f
Date of begin 16 Dec 07 il Dee. 88 13 Dec 49 03 Oct 90 9 cycles of 10 cycles !Otto of end. 13 Dec 88 11 De,t 89 0t Oct 90 '02 Jea 90 21 days 21 daysend of_ cycle 13/884 -13/09A 10/90A f-
time of the year 363.3 3d3 0 P92.7 90 365 363[ day)

~

operation (1) (day)- 167.6 101.2 146.8 2 x 21 189 210 !

duty facter 0.46 (2) 0 30 0.49 (3) 0.32 0.37 (4)
energy prodcced 10.958 11.504 9924 + 2 a1300 .12 000 .13.000
number of fresh fue",
elements loaded 65 78 36+2x6 73 81 4

i

mass of fresh U-233 26.1 31.2 22.4 + 4.8 30 .33Iks)'

E

Itama rks t

1. The operating time is defined to be the time when the reactor has
a power > 80 1:. hominal power for normal cycle and > 1 % nominal
power for special :ampaign.

2. . At the end -of year 1948 the available stock of fresh fuel elements

was sero -and the number of reactive (B and Sm burnt) partially
burnt fuel element n (10 < B '.: 25 %) was minimum.

3. From cycla 9/90. t'te radioisotopes production has been adapted for.

cycle lengt.h of 2) days permitting installation of the CALLISTO
.

loop equipment anal heavier electromechanical maintenance in the
| BR2 complex, antic!pating the renewal of the reactor at the end of

the year 1995.

Because the 8He r.. sing rate increases with the cumuisted energy
produced with the Be matrix the duty factor ggg,t, increase above
50 2.

4. The CALLisTo loo; programmu will begin irradiation in october
19911 the duty fact.or should be higher than 0.55.

_ - - - _ _ _ - .



.
,

. . - _ ,

.) Q&'.
.

. . ff00WO'

18.11.90 .

R 0461
-8-,

4

"Appendix 2 '

i 14 invantory on October 26, 1990

ti tot U-233 Enrichment Remark I, ,

(ks) (ks) (81-

Cogena (Trance) not available ,

scraps i.022 6.333 93.04 a)to be recoveredtutatove UF6 a.6a0 4 321 93 12 b)to be converted
,

ICIRCA (Franca) availablefabrication ar.d scrapa I4.067 76.499 91.47 c)pa.rt,is11y usable ilast supply 15.226 23.374 93.43 c) shipped from DOS
on October 1990.

DCE (USA) 0 0
. j

|
-

CEN SCI (Hot-Bt101'41)
3R1,

Physics departroent 0.243 0.222 91.35 a)for experimants
at 211

BR02:
41 fuel elements 33.241 11.897 89.83 c) to be recovered
312:
2 fresh fuel el type G VIs.ft:fr.8102 0.891 0.804 90.17 b) usable34 fresh fuel el type C VII. standard J4.555 13.339 93.13- b) usable9 fresh fuel el type G Vn 3.334 3.283 92.96 b) for experiments.
21 fresh fuel el type A 3.321 4.784 89.90 b) not usable *172 partially burnt fuel e: e .54 mm !$.367 47.400 85.31 b) usable **
2 partially burnt fuel el a 2C0 mm 2.197 1.902 05.56 d) usable566 spent fuel el e .114 nun 143.154 107.609 73.17 d) not usable11 spent fuel 41 o 200 nun it.000- *12 961 81.00 d) not usable

" Ma
a scraps
b: fabricated unirradiated stored fuel
c :-unirradiated rion f abricated fuel
d a spent fuel st(ired i

'

* s only usable t(i restar. the reactor after prolongated shut-down
**: permitting to predace 10684 N4d.

.

4

9
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IV77L7 ef !!GE7 tit!2:0 flARIH hr 51t213Acf0t
.-

.

!
-

- titttttttttttttttttttti ttttttttiststetttttttttti ..o
f ,,g

.seattact date .Itot U235 In E T''
. -

(kt) Ikil

. !1411 NHip 4.011 3.673 0.IH3 .,7
.

'

2II/E/4 3010l!' !I1612 . H.200 31.121- 4.Hil
,

' '

3 IV/E /3 2 -!!!!Il !!Hil 41.!I7 31.771 0.Illi
( N/E/3 4 2HH4 34llH 21!!! !!.1H 0.0117 1

,

i R/E/1 !! ~26118! 22!H !!.971 0.0162
4

I IV/E/3/'l: 23 tilt HHil 10.811 3.77J 0.llte
7IU/u/3211016168010181 13.135 12.375 0.llti
4 R /E /3 ll H H H 1(H 4.501 0.1010

.

.

1 IV/G /3 il 0(CIN - H.530 H 917 0.HH
10 N/E/3 0 11036!41Hi! 1(.112 13.20! 0.0110 -
!! 15/u/3 !! ! 230!il 13 Hit 12,000 48.7 0 0.41H

i_12 17/E !3 il H 0!Il !Hil' l.198 4.HI 0.1970-
' 8: ' 13Hi' 11.Hf :13.H0 - 0.8141

.13 IU/E /3 13 010781 !!.115 ll.!!7 0.1112
H H/u/3 94 210284 1.636 1.107 0.4140
!!II/E/31:60H:11 -11. 0 1 30.131 0.1951

>li15/E/3131020789_ 13 lu 12.540 0.llH
.'

.17 IU/E/3134 020781 1.184 1.271 .0.ltt!.

. !14 IU/E/310111Hil I.620 1.132 9.4115
-!! IV/ Ell 1- 311261 11.H1 37.623 . 0.0006
20 II/n/3 tis 010172 3 HI =3.(!) 0.Hil
21 II/ Ell 25 020171 10.100 H.!!! 0.1007 '

22 III/IO 17- !!0170 13.03 ~ U.tH 0.9001
-

!! V31/p 35 21H 72 til!?( 1(1.lil' O.8997'

.' HIC / Ell!!' 010173 4.042 3.160 0.100!
13 IU/ Ell !! 01073 14.283 12.650 0.1997

i N 888/8t/7 201273 -97.088 $0,(10 0.9312
27'tts/n/101 til2H 11.650 $0.911. 0.9315

.28583/IV/ lit:-!!1771 _ 71.!!3 70.931 0.1321
- 21 2310H MlH4 !!!.040 105.!!0 0.9309
= 30 583/IV/1$1 210!H M2H1 -55.034 51.322 0.9322

31 ' OllHi M2211 42.712 39.lH 0.9315
32 spun V91 10111 M2321 28,591 23.978 0.8182

.

,

33 18 5 4 2414 ',

ptAf05N 011111 M H.732 31.723 0.9273
c, - IUufCE #710!!011 M .4.810 4.321 0.1313''

H 1838424tl 16Hf 0 25.228 23.M4 0.9313: - -

#' '

total [kg) 1332.7 H 1116.07) 0.t!!(,,

$dQi
} Q;iy2 :

- - . - . . _ _
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.

tittttttttilfttittfittti tettttivitttttittttttttti i
'

teattact date 0 tot 2133 I!V c18toser
.

-

lif) (kl}
...-,

1 II/E/l.1 !(0 70.031171 0.!H 0.lH 0.H00 !!K 30/E/3*ll)2 Hl/H/7 07011.12flN 0!!! 0.10t 0.1311 Int
3 Ull/IV/ H 20t3M 0.2H 0.!!! 0.1017 Fta lristadveig
( T!!/IV/1951801).0)777 12.117 !!.!!! 0.1318III

t!!/IV/195 .1H111
3 tit!!1/1 OlllH.t204H 1.80 . l.152 - 0.11H t!A/ SCI natalltrgit

>

Itil/H/7 Hil?l.110214 0.tli 4,377 0.llit IUtu
7till!U/144,13HH 3.000 2.f H 0.!!00 IUiAGlill 210182

11.011 10!H 4.1H0 Hut (CD/ICI 113)i A3 IH1 lett !!!! i.fil I!!7 0.1311!!!(sufel
total (k) 31.128 11.111 0.1H1l

Ku 3 I t 11fMC351H
fflitttttttttilttitittfi

10:4111:t10: data ,ut!Utot U:15 HIV Utet C 235 In br.ittt1 frth fred fritt spent sput spent atu
(191 14] lif} Ikij

1 Itrodesic lil?
125 32.133 10.171 0.81H 24.!!! 20.1310.8133 0.1Hf- 1 Itredesic !!H
IU 31.372 H.300 0.H11 11.!H 22.000fH2 0.30)3tartettic15H 5 H 13). H i !!! !!! 0. hcl IH.!IC H.2(30.8037 0.33114 lireduit 11H 11 3H 77.173 II.5H 0,H10 38.172 H.631 0.7H3 0.3511

.

-

5 Itroduit 01.01.72
150 32.30 !!.011 0.4142 11.40 - 15.053 0.1Hf 0.34H -

,

.'

4 Isr:desic 13.10.72 lH 28,253 23.5!! 0lif( !!.590 15.HI 0.H10 0.3360
1 ftroottic 18.tl.13 -

1H H.2H 38.0 0 0.ll!0 21.11! 22.l H 0.7706 0.H11iIct;desi:01.t1.14 lH H.313 H.H! 0. Hit 37.100 !).!!!0.7607 0.03(
o

!Xtrtotle H tl.13 150 !!.ll! !).lH 0.l!!! 31 lu 28.637 0.707 0 H10
-

| 10 Itt:ctle 31.12.73 13 31.l u 27.lil 0.ll!! 11.311 14.0!!0.716L 1.UH!. 11 satund Illi til H llt (2.lu 0.H!! 30.!!0 22.1120.708 0.Hisu Ilitud 151510
1H 11.330 38.412 0.llH 31.3H 17(110.7136 0.50)13847und tilll! HI 17.711 H.!!3 0.1012 21.3(1 20.3130.7117 0.5117

.

. 1( Mdc H.ll.l! 38 15.3 0 14.2H .0.1116 9.131 1.2H 0.7611 0. 0 15-15 fatuad till penung .

, ,

L totalikg)
!!21 TH.311 138.863 0.H17 H7.H2 377.565 0.770 0.40101 -

; ,
-

b
o

.

.. '

w ."-
.a

r . ...
* 0|),YQ }p t * fi| 'c,,

t v ,

9. p s,,7 . 9 . . . ;.

.v,

.
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Appendix 4,
.

I 28. Approximate schedule for 312 test elenants at Novsaber 1989.
3
;. .

. -

-

.

|

Approminate time Approximate completion !

required (months)- date It

.-

1. First approval of'$nfaty Report. 8th March 1968 $

2.-Finalize detailed specifics: ion 26th April 1989'
-.

3. Fabricscion feasibility reports
- f

from CERCA and 2nd appreval of

Safety Report. Lecember 1989
*

I,

.

4. Fabricate test fuel elenents. 12 December 1990
pending.

5. Reactivity and flux measurements *

,

| - in BR02 Critical Facility - 3- January 1991g

L
,

Third approval of Safstr Report. March 1991- I
e >
-.

6. Irradiation in BR2- 18 July 1992

7. Cool irradiated eleinents . - 4- Septsaber 1992

-

8.- Post-irradiation-examini. tion 3 January 1993
.

- -.

'

The key un.:ertait. ties ir. this schedule are the dates fdr finalization of
the specifications by CIRCA and the dates by which CERCA vill be able to

deliver the finished niestants tc BR2.
'

.

e '

l;
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