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Mr. Carlton E. Thorne, Director
Office of Nuclear Export Control
Bureau of Oceans and International

Environmental and Scientific Affairs
U.S. Department of State
Washington, D.C. 20520

Dear Mr. Thorne:

Enclosed is an application for an export license (XSNM02582), recently
received by the Nuclear Regulatory Connission, for the export of high enriched
uranium for 'ur, as fuel in the BR2 reactor in Belgium.

Before taking action on this request, we would apareciate your views, in
accordance with established n-ocedures and from t1e overall perspective of the
Executive Branch, as to whetier the proposed export meet,sthe applicable
criteria in the Atomic Energy Act of 1954 as amended by the Nuclear Non-
proliferation Act of 1978.

Sincerely,

v%1dd /C
Ronald D. Hauber. Assistant Director

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

Enclosure:
Appl. dtd.1/8/91
(XSNM02582-Belgium)

cc w/ Enclosure:
T. Hart, DOE
R. DeLaBarre, DOS-
N. Martin, DOE-
M. Rosenthal, ACDA
L. Burdick, 000
G. Kuzmycz, DOC
J. Matos, ANL

.

| XSNM-2584 PDR,,
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) '',S,$$$o APPLICATION FOR LICENSE TO EXPORT NUCLE AR " * * " * ' '
'

s

MATERI AL AND EQUIPMENT (See Imtructiom on se.me/, ,
'

i. APPo, CANT s je catt ce Ae*6iC ATio% i A,PuiC ANT s asetat=ce z. NRC j as cR Cntt no. '

- MWvg' ul. tctict=st no( W /.1 9Jan 8, 1991 NUK- 519 ustust ; y M//n,

3 APPLIC ANT'S N AME AND ADDRI$$ | Mis 4
<c r,L,,I,t,R,,'S,,N,w n, u no, .A D,D,,R,,E,$,$,r.,,, ...,(All$UPP AMIAND ,,

., ,,,,

Transnuclear,p.c. U.S. D.O.E.
t, ST Mitt ADDmt&$ e NAMI I

Two Skyline Drive e/o liartin Mariette Energy Systems, Inc.
s. CIT Y $TAft ZIP CODE ti. &T m t l T ADDMIS$

Hawthorne NY 10532
9 f t L t P HC A L h vM CIN id'** Cour - huanter - i s t,os,on/ e. CIT v 61Att 2*P CODL

914/347-2345 Oak Ridge TN 37030
h F IHsi $HIPMENT 6. F IN AL $HIPME NT 7. APPolC ANT'$ CONT R ACTU AL $ PhDPOstD LICENst p UL DIPARTMENT OF INtHGY

SCHtDULLD SCHEDUltD DtLIVE RY DAtt t KPihATION DATE CONTM ACT NO. Itt 8t nowns

Three yrs from,

September 1991 N/A Some as item 5 date of issuanct To be determined
'

io. UttiMAtt CoNsicNtt I mes it. ULTiMAtt tND Ust I
, ,,,, riwave ri.nror1 aa namoir

Centre d' Etude de L'Energie Nucleaire Will be used as fuel for the BR2
t< statiT Aoom s5 reactor in 110L, belgium (see attachedBoeretang 200 B-2400 MOL

end use statement and checklist).s. cst V - ST Af t - COUNT a y

Belgium iis Est.oAtt or rinst Usi,
is. iNilnMroint CoNsicNtt I Mit 13 INTERMEDIATI IND Ust |

"$RCA For fabrication of fuel elements.'

t.. ST Mi t T ADOnt &&

Usine Des Berauds - DP 1114
s CIT v - ST AT E - COV>iT M Y

26104 Romans, Sur Iscre, France
is, ist. D Af r or rinst ust

is. NTanMr Di ATt CoNsiaNE t I nts is. iNitnMcDi ATL END Ust I

* "Tfansnucleaire SA
for transport purposes only.,,. stattT ADonts:

11 bis rue Christophe Colomb
s. CITY - $T ATE - COUNTmv

/5000 Paris France ise ist. DAtt os rinst Ust
it. ii. Dt SCRIPTION it. M AE, (L EMENT 19. M AX. 20. MAX 21.NRC (Irwiuo, chom,cs!nWv4 sots! term of noctear rnoteront p.v,0o11o es.0, of

Usl nacers* ,qurpm,nt ow compeyerg) Wtt0HT WT.% ISOTDPt WT. UNIT

Uranium in the form of metal, 32.261 93.45 30.148 kgs.

enriched to 93.45 w/o maximum

22. COUNTMY OF ORIGIN.- 1 I 23. COUNTHY OF ORiolNr$NM I 14. COUNTAlt$ WHICH ATTACH I*i

soumC MATJn AL WH ni ENn:CHtDonPaoDUcto sAr ou Anos ytt w*d n7 i } p'
USA Eurato g ri % .'T1

.

a. ADDiTaoNAt NronMATeoN ta,,,,,ere.werern.co.wyr
It is unbown, at this time, @ ether there wi11 %

any Australian or Canadian origin material. Transnuclear wig gvig gC i[fisuch is
the case.

26< The opplesent eertifies that this applocation le propered in sentermity wtth Teile 10. Code of F ederel Regwist6erw. ered that all inferin40on in th6s

diapplocation to correct to the best of hader knowledge. . i;
'

hMw M7'M/
- b. TITLE U J /nl d d J 827. AUTHORIZ1D OFFICIAL

s. SIGNATURE , a

2 Traffic Coorttinator

- _ -

._._ _ _. % .m + p_ . _
. _ _ _ _ _ ___._ _ _ . _ .
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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/o maximum Uranium-255.

-The above figures include tolerences.

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

.Yours'truly,

TRANSNUCLEAR.-INC. p

6t7 W [bd Jd
an McLaughlin

Traffic Coordinator

JMCL-.

Enclosures
|<
i

,

g:,v3f/S'l.IIU
L ;:

n'NHL 11.!D d %:,io

|C:M || W L&

TWO SKYLINE DRIVE * HAWTHORNE, NEW YORK 10532 2120
TELEPHONE: 914 347 2345 * FAX: 914 347 2346 * TELsXf6818082

owamg.gqqqou3c,- ,
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r ,
Soerstang 200 5 2400 M01. (Belgiuni)

0
k. $0fTEL (014)31.04.71 St.it 01

TFX (014)31.80.21

GBO1'903|fgfgpUU
'

TLX 31922
TLQ Centratom Mol

L. .J

|
:

To whom it may concern-

i

END U3E STATEMENT *

The unders tgnoa tertifis t. that *;he following material, i.e. 32.1 kg of
uran /um (93.3 % U-2)i earichedI ir. the fem of METAL and containing
29.95 kg of U-2!S tiat will be furnished to us under a short term
fixed-conenttment contract with US-DOE, will be used for BR2 reactor.

k'e authorite TRA!!!NUCLEAlt Inc. , two Skyline Drive Hawthorna. New-York
to apply for the US acpcrt license.

4
Manufactur.ing of the fuel elements will be performed by CERCA. Romans.
Trance.

p>
j L) ~ '' - M P_

- }:>r_y w'-

/ ./>

. GUBEL C. HALBRAIN
Head of BR2 depettaent General Director

.

.

g Head omce and Finenvel t ervtc 't: Rwe Ch Lemairestraat 1,51160 Brussels (Belgium)
TEL (02)6$1.04.11 - TFJi (02i! $0.76.63 TLX 22.718 TLO Centratom Brusselsg

.. _ _. .
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mn IST POR USE IN REVIEW OF REQVISTS FOR REU 'It) DE"!ERMIME

TM:HNICAL AND ECONOMIC JUSTIFICATION

sta arquest

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

(C. E. N. /$ . ::. K. ) |
.

B-2400 MOL - (tELO1UH

3. Quantity of urat. lum reqaustou (kg U): 32.1 kg U ,gg
4. Enrichment in tle isstope U-235: 93.30 %

5. Quantity of urardum reqassted (kg U-2f 5): 29.95 kg U-235
6. Type of fuel eler.ent and form of uranium:

Assemblies of cencentric cylindrical tubes, where tha fuel is under
3the fuel is under the form of UAL, powder (x m3), 1.27 gU/cm .

mixed with aluminium atv. burmable poisons added as powder.
7. Current reactor powe Icyal (W th):

Current reactor powere 60 to 100 MWth

depending on the experimental leading.
Maximal reactor powe : 125 Wth

.

Current maxital heat fata: 470 W/cm8
Haximal nominal heat fit:x: 600 W/c:n8

8. Duty factors see appanddx 1.

Average burn-ups a) of a load, end of cycle
.f 6 to 7 !! of experiments: 37 %

b) of eliminated fuel elements: 54 * 4 I
9. a) Current core load _ng (kg U-235):

,

8 to 12 kg U-235, depending on the experimental loading
!

b) Amount of fuel pe:: element 0:g U-235):
400 g U-235 for a steindard fuel element

c) Number of elements in core
27 to 40 dependilig on the u:perimental load, routinely 31
fuelelenents

*

d) Average core life: One fuel element serves for 10 running weaks,
i.e. 5 cycles; of :: weeks or 4 cycles of 3 weeks

_ . . _ _ _ _ . _ _ . . _ _ _ . . . _ _ , __
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e) Active core and reflector dimensions
height 914 mm

diameter 1100 m
hexagonal lattice 96.44 m pitch
fuel active he,ight 726 mm

!) Neutron flux: so

4,'w(t).M f(e)..L4
.$ $"

8.89e/,

I I9 10 ' n/cm8s 1.4 10 n/cm8sCentral go plug
Is 3.8 10 ' n/cm8s s 7 10 n/ca sStandard fuel elenent, s

7 10 ' nlcm's1Driver fuel silemerit (o 200 m)
10. Annual fuel usage (kg (1-235):

Routinely 75 iuel alt ants type V1n. or 30 kg U-235.
In case of developrunt of the safety programe for fast reactors

| 1 f ael ella.ent e 200 tam or . 2 kg U-235.
In case of statting of the fusion programes

20 fuel elements t.ype Vn or 7.2 kg U-235.
; 11. Annual s: pare ft.e1 requtrement (kg U-235): 30 kg U-235 minimum in

the form of METAL.

12. Plans to incrasse, decrease rinctor power level
We continuously - op im:ize the reactor . pe rformances: specific and

l total poner, eriergy produced, number of fresh fuel elements to be
|

| used for en imposed cycle length, taking into account the

experimental loading. The present trend is to increase the
| available fast f..ux and consequently .the specific power,

maintaining the maximum thermohydraulle characteristics of the,

; reactor.

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

14. Required manufacturn's working stock, if any, included in this
request The manufa:ture's working stocks are not included in this
request. For a nornal order of 12Q standard fuel elements, the
manufacturcr Itsn1Ita the avnilability of 27 kg U-235 above the
quantity necessary for the productions
[(100 x 0.4 Kg) + losses + 27 W 68 kg U-235]

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

.- -
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a ui. 4 uuw u au w. 6 awguuns.

10 hisa vf w,1 vet t nri !!A-tm, isn t-ningo irnric sson use
C0;;EMA BP 4 f-78141 V611ty France.

17 Tabritttien of f tte.li Ci!RF.A Rn uutw-sur-Ts Are, France
18. Inventory on Ot.tober 20, 1990.

The complete if.ventary ic givsn at appendin 2. Find borcafter the
detailed items of this inventory concerning usable fuel for the
reactor bR2.

'T"' n s s a
~

stock frech fuel | n| U-tet | U-235 | HEU | Remark

|fsel| [kg) | (kg) | |

| el| | | |

| | | | |
-- -

00CullA | | gli,4(g |19,$p4 |$,ppgf|shivLavailab1s
| | | | | At rireAeht i in+

CERCA | | | | |
Scraps | | ',' .10 0 | 6.530 |0,9197|c)toberecovered
( Ak p I n t I J..', 6 | |71.04? |70.0f,0 | 0.0110 | )y..tl.11,

scraps .| | | | |avaliahia
1..L mupply | |2!i.116 |23.574 | 0.9345 | c)i.bipped uti

| | | | | OwLwl,n 20,1990

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

| | | | |
BR2-BR02(Hol-Belgium-| | | | |

standardfreshfuel| 3 6 | 1!i. 44 7 |14.363 | 0,9298 | b)only 5451 Wd
for experimenta | 9| !l. S5 4 | 3.285 |0,9296|b)notusable
special type | 21 | !i.321 | 4.784 |0.8991|b)notusable*)
usable spent fuel |:.72|S!.357 |47.400 | 0,8532 | d)only 10484 Wd

I 't 1 | t

Ra m kg a) s. craps and ifF6 to be itcovered.

b) Tsht iunt.m1 inni t railial.bd wt.ut ud fuul .
c) unitradiateil non-fabricated and fabricated fuel.
d) sper.t f.nel i ton ed until residual 200 g U-235 / fuel el.

'

*) to restart t.be reactot after a prolongatad shut-down

(3He -po i s on f.ng) .

_ _ _ _ . _ _ _ _____ _ - _ _ - _ _ _ _ __
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19. Data et which t.he evallable ass usabla inventory will be expended:
February 1993.

Date at which current inventcry, including a, b, e (usable), will
be arpended: 0:tober 1993.

20. Date current r4 quested fuel will be needed at reactors
February 1992, wh13 e the working stock is maintained at 27 kg
U-235 in CERCA.

21. Data current reques.ed fuel w.L11 be needed by fabricator:
October 1991.

22. Time taken for shipnent from USA to convertor / fabricators
a) lead timo for ortering in USAs six months.
b) shipment in and f rein USA: inix months.

c) conversion CF6 -' U-metals twelve months.
23. Date at which curreit requestod fuel will be expended 1.a. when a

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

24. Dates at which reac;or could bn converted to 45 % fuel: to 20 %
fuel, includinn timi required for licensing procedures
No date is fixed.ynt for BR2: in routine, it wil1 ~not be before
several years. as f >r other high flux reactors: ATR, KFIR HFR in
useoble ... from what we know, tests of fuel plates U Si -Al

3 23(ni 4.8 g U/cm ) arti satisfying e.nd the industrialization of the
process 15 in under wty. For the future (at a time still to be
defined), it wou11 de possible, if requested, to use MEU

(45 % enrichment) at the BR:! reactor. The time required for

licensing procedure is equal to a successful irradiation campaign
and post-irradiattim examins, tion of prototype fuel elements,
increased by six moniths for reports, when the reprocessing of this
fuel has been demonstrated fossible technically and economically.
The use of LEU in BRn demands the availability of fuel plates

3containing U Si -Al (2: 7.1 g U/ cm ) . No prevision can be given3 g
concerning the rel:. ability of this fuel, which is requited in

order tc a?,tein the density level of LEU required for the |

BILP-react or.

__--____-l----._-----___-_--------------- -- -- - - - - - -- --
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25. History and dat e s of previous HEC supplies by the U.S.: .

hContinuously, since June 08 1959. has U.S. supplied HEU for the
|

reactors BR2, 1$02 and third parties. The last delivery of 25 kg
HEU for which the licence XS!M-02493 was issued on July 16, 1990,
has been shipped fram U$A to Europe on October 23, 1990.

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

recovering all scrnps considtring the incre ;
'

number of
|

planned superiments, an annual supply gre' ... mg U-23S is )

foreseen af ter the ya t.r 1991. The appendiu 3a and 3b give the
details concerr.ing respectively the deliveries of U-235, transhr
of fuel for hot rtprocessing and supply to third parties. The i

l

figure Se gives the burnup spsetrum 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 uranluri roceived up to October 23, 1990 ist
3337.774 kg U-235.

The total amount of uraniu:n burnt to October 26, 1990 ist

| 1.24 g U- 235/ (Wd x 361,557 mwd x 0.97 a= 434,881 kg U-235.

The appendix 3d gives ;he total bklance of highly enriched uranium
received at BR2.

27. Status of cooperati >n 1,6 tween reactor operator and Argonne
National Laboratory in reduced enrichment program (RERTR):

! We have maintaf.ned the contat.t with the ANL representatives, for
l

i collaboration in the FERTR program, although there is some delay
| in the testing of very high der.sity fuel plates. We cooperate

also closely with-the fuel fabricators mainly on the performances
of our fuel tien ento (fission products release, corrosion,

cladding, behaviour ...).
!

!-

t

- _
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28. Ststus of agrwament between reactor operator and ANL to reduce
enrichmentt

Agressants and coeriitnients for a joint study between th Belgian
Nuclear 8essarch Centru and tas Argonne National Laboratory (RERTR
progrus) . . . t1.. ut1114.Livu vt 120 fuwt etwana lu obu H.1
reactor are effectives contract signed January 22, 1985. The
flaw 6 phewn or the program n u umw nettetwd the thouretiumi
feasibility f or irradiestion of a LEU fuel element test in the DR2

|

core and has been tsrminated with the first approval by the Safety
Authorities. by the presentation of the Safety Analysts Report at
eth Marc.h 19811 The researc.h on technical feasibility is in
progres s . The analysist of thic tett will accecc the wdification
in the perfortunces and in this safety, with corresponding ec9nomic
impilcations. The schedule f or BR2 test elements is given at
appandix 4.

29. Status of cooperat1 >n 1 etween reactor operator and IAEA reduced
pengenmi N Tir161/is L'.... l.c4 R. .e66h 0=ulaw en a w e i. t ut ve='alut
participnts replarly at the consultant's meeting organized by
the IAEA for the re lucied enriclunent program.

,

e

a

$

e
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AppendLu 1.
l I Actual and foresten duty factor

Actual forteten
1988 19J9 199C 1990 1991 1992

Dets of begin 16 Dec 07 il Dee SR 1:1 Dec 89 03 oct 90 9 cycles of 10 cycles jDate of end 18 Dec fil 11 Dea 89 02 oct 90 02 Jan 90 21 days 21 days iand of cycle 13/8H4 13i69A 10/90A
'

!

t

time of the year 363.3 30.0 292.7 90 363 36$ -

[ day)
j

operation (1) (d4y) 167.6 1U'. 2 146.0 2 s 21 189 210 i
_

duty factor 0.&6 (2) U.30 0.49 (3) 0.32 0.37 (a)
energy produced 10.9!)1 11 504 H24 + 2 x1300 .12 000 .13.000 I
number of f resh fue.*,
elemants loaded 65 78 36+2x6 73 81

mass of fresh U 233 26,9 L1.2 22.4 + 4.8 30 .33!ksi

larackn

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

2. At the and of year 1946 the available stock of fresh fuel elements
was zero and the nunber of reactive (B and Sm burnt) partially
burnt fuel element I (10 < 0 .: 25 %) was minimum.

3. From cycle 9/90, tto :ndioisotopes production has been adapted for
cycle length of 2] deiy s . perntitting installation of the CALLISTO
loop equipment. and haavier electromechanical maintenance in the
BR2 complex, anticipating the renewal of the reactor at the end of
the year 1995.

3Because the 11e r. sit:g rate increases with the cumulated energy
produced with the la matrix. the duty factor gag.t increase above
30 2.

4. The CALLISTO loo; programnn will begin irradiation in October
1991 the duty faci.or should be higher than 0.55.

- - - - - - - - - - - - -
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Appendia 2. |
| 10 Invantott on October 26. 1990 e

i

l' tot U-235 Rntichment 16merk I
,

(k8l (k&l (Il iCogoma (Trance) not available
Scraps i.C22 6.Sil 93.04 a)to be recovered
turatove UT6 4.660 6 321 93 12 b)to be convert 6d ,

'
CERCA (France) ava116 bit

fabrication ar.d scratti 14.067 76.899 91.47 c) partially us6ble >

Lest supply it.226 23.374 98.63 c) shipped from DCE
en October 1990. ;

O ~

DCE (USA)

CDI.5CK (H01- 38101'A1)
SRis
Physics department C.343 0.222 91.33 4)for experlmants

at BR1

BR02
41 fuel elementa 23.241 11.897 89.85 c) to be recovered

1R21
2 fresh fuel el type G Ylt ft:n.BR02 C.tt' O.804 90.17 b) usable
34 fresh fuel el type G Vit a t tr,da r d 34.S$$ 13.339 93 15 b) usable
9 fresh fuel el type G Vn 3.334 3.245 H.96 b) for Experiments
21 fresh fuel 61 type A 3.321 4.744 s9.90 h) not usable *
172 partially burnt fuel e: e A4 m !3.367 47.600 85.31 b) usable **
2 partially burnt fue; el 4 2C) m 2.197 1.902 85.56 d) usable
366 spent fuel el e. sta m 143.164 107.609 73 17 d) not usable
11 spent fuel el o 200 ave 24.000 12.961 81 00 d) not usable

EMJb1:

a a scraps
b fabricated unstradiatud stored fuel
c: unitradiated ticin f abricated fuel
d i spent fuel stored
* i only usable to restart the reactor after prolongated shut-down

permitting to produce 10484 ffad.**

.
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Apper. dix 3a

. ... JL.0461
. ..... . . . . .. . .

.. . . c.,

-9- .J
,

n!!L7 t!!!G07 tit!33 Ir Angg for gn llang ..'-

80ttittifttttittvillitt titirittittitttttttttttti
j

tsstrict dels Itot U.235 Ir#
*

",
-

|k!) Ik!)

11113 Hill!I 1.ll! 3.173 0.Hl3
'

2 II/Eli 1810l!**!I1112 H.208 H.!!! 0.8115 .-,

3IV/E/32 131)l: !! Hit H.287 19.777 0.lill
iIV/E/34 18C184'301118 !!.!!! !!.101 0.8117
I n/C/1 01 tilli! 22.23) !!.lf! 0.8112I it/G/3/;l 2 Hill 28till 10.171 f.ff3 0.lli0
111/u/3 !!! Chill t10fil 13.fil 12.375 0 lHf
I R/RL/3il OlHil 1.lH 1.!!! 9.1010

.

1 IV/G/3 il 0(til!- U.300 H.917 0.8113
10 IV/C/3'O 310ll!4 fill! H.Ill 13.2H 0.llH
!! Illu/3 il 2H311 HHil !!.000 H.!U 0.flil
11 IV/C/3all Hilll 13Hl! l.!!! 4 HI 0.8110'*' 13H1; ll.Hf 13.!ll 0.1111
13 IV/X1/3 73 010181 !!.181 !!.!!! 0.1182
18 IV/u/314 2H!!! !Ill 3.107 0.8140
1180/E/31;l H0!H 11. 0 5 10.ll! 0. lift
!! IV/G/3 D1 010761 13.lH !!.510 0.llH
If IV/ Ell Di O!0 fit I.HI 1.211 0.lH1.

Il IV/G/JelH 11Hij 1.H0 1.13!- 0.8115
.

!! R/ u ll 1 311211 U.Hf 31.123 0.lHE
20 Illu/3 218 01H72 3.10 3.l!! 0.llH
21 IV/n/l !! 020871 30.180 H.!!! 0.lH7
22til/ID!? !!Hft !!.03 H.1H 0lH123 Ul/p !! !!0172 Hl.lft 111.80 0.lHf,

24 tt/EL/l 11 010173 1.H2 3.1H 0.lH!
!! IV/E/3 21 H H f3 11.283 !!.lH 0.lltf
II0!!/IU/7 20!!?J 17.081 H.UI 0.131227,Fil/n/lil ll!!ft 17. 0 0 10.111 0.9315
14 til/p/H1 !!!!77 H.123 70.911 0.!!!!

. 2A 231080 AGHil 113.080 Hl.!!0 0.lHS
30 Ill/p/131 210!l1 M!til 15.051 11.322 0.H22
31 IMH4 Milli H.ill 31.4H 0.Hil
32 Onit 0 91 1 0111 Ai!!!! 21.Ill 23.111 0.4112.

33 UEW 0!HI
punt I !!1HfAi U.fl! 31.723 0.!!!!
p u MI U I 01101) A3 4.1H 1.321 0.1313,

- '

H 18tX 02HI liffH 21.!!! 13.571 0.lH)
# '

total [ki] 1332.fH 1116.0*l 0.9121,

' ' .e ,. . ,u.,
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107117 cf !!auf Ill!CII riitirx te inttr 1A11113
tiliitttttle tttttttittle tite rf ettetittf tstetittel

:tuttatt tatt 1.tet 723) I!U nsteatr
ikf} lill

.. .

1 II/11/l 1 ll H 10.030211 0.200 0.110 0.10t0 flX 10/tt/3.!!!2till!U/7 171Hl.!Hl14 0,121 0 Hf 0.1317!!!
I til/IV/35 20t314 0.231 0,111 0.1017778 Itttuchreit
itil/II/195llHil.ti)177 !!,117 !!.fli 0.1311!!!

t!!/tt/105 .lH171
5til/T1/7 Olll13.tMUI 1.111 1.752 0.!!04(t#/8 Inst 11trgit
Itillif/7 010171.110271 0.tli 0,377 0.8118 HtIt
7 till!D/lil !M3M 3.tte 2.7H 0.13H IUlAGlut 210182 ll.fil 10.HI 0.180frtts(en/le!Ill)$ as Hil int 1111 6 lu 8.!!! 0.H!! rn (r:t fe!
totilitt) 31.728 H.lil 0.llt!

t m II ttf l't0 0111153
fttfittitttifts*ttefttle

littliittica date .vilU.tet U.:ll ric p.tet 0235 EIU hnti41 !!tsh fresh itett sitet spist sput seu
:lf} lt9} lill lifj

1 lireduit lil? 121 !!.lu it lif 0.1987 21.HI H.1310,1133 0 !Hf
1 turedtatt !!H 144 31,372 H.lH 0,Hi! 21.244 22.00 0.7H2 0.301
3 lindttit 150 SH IH.H7 121.!!! 0.l001 IH.!st |{,20 0,Hlf 0,3311
4 liittkult il7b71 3H 77.!H 11.1 3 0.H10 H.172 H.H10,7HI 0,3fil,

'
'

I luedtalt 01.fl.71 1H H.317 29.011 0,1181 23. lit H 0!3 0.71H 0,HH.

& Itridtsic 11.10.72 HC ti.153 23.l!! 0.llH 11.$10 !!.ll!0.1010 c.3307Itretttait!!.ti,73
1H 13 HI 31.1 0 0.1910 H.Il! !!.lH 0.7706 0. 0 11lit:sthesit 05.12.74 1H H.HI H.it! 0 lHi 37.lH !!.1220.7107 f,H14

Itirtttit 14,tl.7) lit !!.!!! 13.H4 0.1112 38,1H 21.637 0.74H 0.400
10 strenle 31.12.7) il 31.H) 27.fli 0.lH1 11.311 14.0!! 0.72H f.HH11Initud lift lH H.ll! 42.103 0.1011 30,210 22.l!! 0.7H8 0. 0 7112Inituth 1911 10 lH 11.1H !!.02 0.!!H 37.380 27,(!!0.7338 0.!!H
18 latti.td 198112 101 0.711 U.113 0.10!! II.341 20,3130.7187 0.!!!!
H 16dt it.h.l! 11 15.3 0 14.2 0 0.9116 f.131 7 !H 0.7112 0,H13 -- !!liittad HH rashtg

'

40t41Ikl !!H 708.!!! 138.H3 0.H17 H7.H2 3M ll! 0,770 0.HHf
,

.

F

,- .

% g , t

-.. , - ,

*, I . *

. . . . .. .
.



- - - - - - - - - - - - - - - - - - - - - - - ----- -

. .

. .

. . .
.

.

~ stock of standard fuel elements ~

~

fype (6n or SI) and "G" not demoged
80

'

:D
: 470 ; L
xw

T
h

60 M
b|,

na2
}-| 1-

0 .

MIR lE 50 + - -zo mn
D

Bb
{ >v

1 32 40
' y "Ed . 2.

'

R8 ;T,

o
:N Wu 'n %- ., uo ? E: K a.n 30 W t<x -

E jS$ 5
g : i: !m :.

| dC *.:20 * '
* k"2x x

e}p&: s
w e u; i

: 3xfi
??E |t: .: : :10 . ; y y g g y p ; ;,

? d | |

g$
35 5 5 : 55$|| | | P t ; : : H Fe r '" :

M4ddM. d |:| F$ 0 :h 5r.9,d0 $'.| |R |
'

U2h,go n ,. . . . ,
., , . .

,e. Q0 10 20 30 40 50 60'

*
5 15 25 35 45 55

mean bumup of U-235 In1 11/90A

,

.



''
. .

.

28.21.90.

R 0461 o.
.

- 12 -

,
-- ...... ...._ . . Alpecdix 3d ~ * " - - - - '

,

mal Iff!!?Ct! of !! git' III:(IID flM!1*r at it! I!ActCt
$999999910891tt999tiltit'titttttttttttttttttttttttttititt .

!!/11/10
-.

localilitlen late fuelI.tet F233 ftV Vtot t !H try
el fred fred fred rest rest rest

lkil lill lkt) (ki)

mat fred 81 ply 1H2.774,till.071 0.511(!!!!.714!!!i.07)0.l!!(

stedt.
et tottu !!.162 10.451 0.1H7 11.112 10.8540.1307
41til:A lH.!!) 100.H3 0.!!!) 1H.!!! 1H.(H 0.!!!!

st. StU end 817 tr rarmt H A.7AA A f fl etil0 1.7H I.011 '0.H10.

4tIll!etlyestillest.1H2 H 13 H! 11.117 0.lill 13.!Il ll.H7 0.lill

at st2 tne e la fred tidit H 15.447 14.111 0.!!!i 15.117 14.3130.!!!i
et 812 tne G in to staidart i 3.53( J.!H 0.llil 3.lH 3.2850.9216
at H2, tTre A In,it se p) iso: 21 5.321 4.111 0.ll!! 5.121 4.78(0.1911

'

at it2 type in,!n barnt. :sel 171 fl.(H 17.182 0.1216' 11.157 U.H00.8532 -

at 112 tetelly b:!st Uhs) III 2 0.070 !!!.128 0.!!!! 1 0 .111 107.601 0.7517
at SL2 borst fool A11 (!)0as) 1H 21.110 22.117 0.!!(1 11.117 !{.ll)0.1181

6t 311 fer averistet 0.243 0.122 0.9131 0.!H 0.!!!0.!!31

setetalt lH 102.lH tt!.ll! 0.!!!! li!.H7 3111210.lH(

sinlf ts u ird parties 36.724 31.111 0.1H1 18.728 H.lli t.lH1

reproetssedordissantled lHI H2.HI Hl.107 0 lH7 !!(.lli 403.3710.7722

1.!(g/Ild*0.37'lil,ili.!!Gi H4.llt

fericationlosses !( 7H ll.7H
titilDet11,1981

*

Mit lH! !!!).Ill !!!2.l H .

differuce 3.0!!' 3.115
.

Ott 1 Iner uta 14 of Idr. cation losses
ud hardet U 235 siis fcr ut asetty pridsted: 1.H1
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Appendix 4

$ 28. Approximate schedule for 3R2 test elaments at November 1989.
.

'

_.

.

Approximate time Approximate completion
required (senths) date

-------- --

1. First approval of St:f aty Report. 8th March 1980

2. Finalize detailei specifier: ten 26th April 1989
.

3. Fabrication feasibility reports
from CERCA and 2nd appreval of

Safety Report. December 1989

.

4. Fabricate test fuel ele:ents. 12 December 1990
pending.

5. Reactivity and flux unasurements
in 3R02 Critical Facility 3 January 1991
Third approval of Safet) Report. March 1991

6. Irradiation in BR2 18 July 1992

7. Cool irradiated eleinents . 4 September 1992

8. Post-irradiation-ex.imint. tion 3 January 1993

.

The key uncertair. ties ir this achedule are the dates for finalisatien of
the specificatione by CIRCA and the dates by which CERCA v111 be able to
deliver the finished niements tc BR2.
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