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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, DC 20520

Dear Mr..Thorne:-

Enclosed. for your records it, a legible copy- of the; Reactor Checklist for-
'

export. license application XSNMr2582. We apologize for the " fuzzy" copy of

the earlier Reactor Checklist - it.was-made from a faxed' copy which was

provided by the applicant when the original application was filed. !

Sincerely,

&NW
Ronald D. Ha'ube'r, Assistant Director
Exports, Security, Land-SafetyLCooperation
International Programs |

..

Office of Governmental and, Public- Affairs !

. Enclosure:
Reactor Checklist
(XSNM0258? - Belgium)

cc w/ enclosure:
T. Hart, DOE
R. DeLaBarre, DOS
N. Martin, DOE-
H. Rosenthal, ACDA a
L. Burdick, D0D-
G. Kuzmyce, DOC .

.J. Matos, ANL j
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To whom it may concern-

.!

END USE STATEMENT.
i

The undersigned certifies that the following material, i;e. 32.1 kg:of
.

uranium (93.3 :: U-235 enriched) In the form .of METAL . and containing
29.95 kg of _ U-235 that will be.' furnished to us under _ a short - term
fixed-commitment contract with US-DOE. ~ will be used for 'BR2 reactor. -

We authorize TRANSNUCLEAR Inc. , two Skyline - Drive Hawthorne. ,New-York
to apply for the US export license.

Manufacturingofthefuelelementswill'beperformed.byCERCA(-Romans.
France.
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Held office and Fmancial Services: hue Ch. Lemairestraat 1;-B 1160 Brussels (Belgium) .g ..

i 3 TEL (02)661.08.11 . TFX (02)660.75.63 - TLX 22.718 ' TLG Centratom Brussels -'i 2.|-
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CHECKLIST FOR USE IN REVIEW OF REQUESTS FOR HEU TO DETERMINE

TECHNICAL AND ECONOMIC JUSTIFICATION

BR2 REQUEST

1. Name of reactor and facility: BR2

2. Location: Belgian Nuclear Research Centre

(C.E.N./S.C.K.)
B-2400 MOL - BELGIUM

3

3. Quantity of uranium requested (kg U): 32.1 kg U got

4. Enrichment in the isotope U-235: 93.30 %
5. Quantity of uranium requested (kg U-235): 29.95 kg U-235
6. Type of fuel element and form of uranium:

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

g

m!xed with aluminium and burnable poisons added as powder.
7. Current reactor power level (MW th):

Current reactor powere 60 to 100 MWth

depending on the esperimental loading.
Maximal reactor power 4 125 MWth

current maximal heat flux: 470 W/cm8
Maximal nominal heat flux: 600 W/cm2

1

! 8. Duty factor: see appendix 1.

Average burn-ups a) of a load, end of cycle
if 6 to 7 $ of experiments. 37 %

b) of elimini fuel ele. set.ts: 54 * 4 %.

9. a) Current core loading (kg U-k..):

8 to 12 'tg U-235, depending on the experimental loading
,

b) Amount of fuel per element (kg U-235):
400 g U-235 for a standard fuel element

c) Number of elemests in cures
27 to 40, depending on the experimental load, routinely 31

.

fuclelements

.

d) Average core life: One fuel element serves for 10 running weeks,
>

1.e. 5 cycles of 2 weeks o. A cycles of 3 weeks

--~~
.
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e) Active core and reflector dimensions:
height 914 mm

diameter 1100 mm

hexagonal lattice 96.4 e mm pitch

fuel active height 726 mm

f) Neutron flux: co

h(E).d.4''
'n sG).di

#,8Qa/,

Central Be plug 9 10 n/cm s 1,4 10 n/cm8s8

Standard fuel elament s 3. ,: 30 n/cm8s s 7 10 ' n/cm8 s

7 10 ' n/cm81Driv' Nel elem M 'e _JO mm) s

10. Anaua. fu n usage (kg U-235):

Rout ine' y, 75 fuel elements type vin. or 30 kg U-235.
In case of development of the safety programme for fast reactor:

1 % 1 element o 200 mm or . 2 kg U-235.
In case of starting of the fusion programme:

20 fuel elements type Vn or 7,2 kg U-235.
11. Annus1 space fuel requirement (kg U-235): 30 kg U-235 minimum in

the for;a of METAL.

12. Plans to increase, decrease reactor power level:
We continuously optimize the reactor performances: specific and
total : ver, energy produced, number of fresh fuel elements to be
used for an imposed cycle length, taking into account the

experimental loading. The present trend is to increase the

available fast flux and consequently the specific power,
maintaining the maximum thermohydraulic 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
request: The manufacture's working stocks are not inc)uded in this
request. For a normal order of 10Q standard fuel diements, the0

manufacturer recuires the availability of 27 kg U-235 above the
quantity necussary fc,r the production:
[(100 x 0.4 Kg) + losses + 27 # 68 kg U-235]

15. Fabrication loss, if any, included in this request (kg'U-235): 2%
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included in;this request.- *

16. Names of convertors US-DOE Oak-Ridge Tennesse,e= USA. :

COGEMA:BP-4 F-78141'Vslizy France.

17. Fabrication of fuel: CERCA Romans-sur-Isare, France.
+

18. Inventory -on October 26, 1990.
|The complete inventory is given at appendix 2. Find hereafter-the

detailed items of this --inventory concerning usable fuel ' for the=
reactor BR2.

a

-!
i i i i i

stock fresh fuel- - |' n | : . U-totL :|j ;U-235 - |.. HEU'_|}hemark
,

.| fuel |. [kg). |' (kg] -| "|
:| el |- |; '| |''

;
,. , , , , a
4 6 4 4 :f- j-

COGEMA- _|- '|11662 _|l'O.854 |0;9307-|;a)not|avsilable-
| . |' -; |- |} =|: atlpresent time:'

,

CERCA' L|. | || |- |[ 4

Scraps | || 7.1-00: .;|= 6.530 -|(0.9197f|c)tobe; recovered i
~

fabricatio_n'&. |, .|~76.967f|70.3695-|0,9143[|4 c) partially. j'
.

scraps- [ [ '|_ [ -|available |
last supply | .||25.226- '| 23.574- |f0.9345i|3c)shippedLon. j

t

|_ _|_ |: !] . _|OctoberJ23,1990 }
~

-| . | |_ "| ; | 4'3 ' .f
DOE (U.S.A.)) | | 0.000' | O.'000 | ;| j

'

Ll' l- l ,lL ?!
BR2-BR02'(Hol-Belgium)| --| - |: | .| '

=

-standard. fresh; fuel-| 36-_|;15.447-L-|l14.363 J|-O'9298s|Lb''only.5451 mwd),
. 3

for experiments -| 9||'3.534 1 -3.285: .LO,9296|b)notusable3

specialltyps. | :'21 | 5.3211 -|. 4.784 |10,8991| b)not usable *):'

L

usable spent' fuel -|;172|55.557 :|'47.400 | 0,8532 | d)only: 10484 : mwd 1-

% i ! l i I

!

Remarks: a)' scraps.and UF6.to be recovered.--
,

b) fabricated unirradiated stored = fuel.
' c) unirradiated .non-fabricated and fabricated fuel. j

d) spent' fuel stored until residtialE200 g U-235 ] fuel el. 1

'*) to restart thetreactor after a prolongated shut-down . i

(3He-poisoning). '
- '

.1

+
L ''

.
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19. Date at which the'available and=use:ble.inventoryLwill'be: expended:-
February 1993._ ;

.

. .
?

,-

Date at.which currentsinventory,; including aL b.- c-(usable)*, will .H-

- .

;

be expended: October'1993..
, i
4 :.,20.- Date current: requested fuelilll'be needed at reactors: 1,

February ;1992,, Lwhile " the Hworking j s tock is S maintained J at 27ikg
U-235 in CERCA.

21.'Date currentirequested fuel _will be needed by-fabricators?<

it

October 1991.
]

22. Timr, taker. for shipment- from USA ~ to- convertor / fabricators j
a,

a) lead time for ordering in USA 'six months. < ds
.

4
: b)' shipment in and from'USAs six months.- ]1

c) conversion UF6 ->.U-metal:-twelve months . n

23. Date at which curreist requested fuel will-be-expended.L .e. 1when-~at
' '

- i

further HEU ' supply v1111 be_ needed at reactors : Februaryf1993. I

The current .date - sheduledLfor. the'. replacementl. ofy thsi sryllium- B
i

matrix in mid-1995, which 'willE cause: nine months 'approximatelyJa - :}
,

one year shutdown.- 'b -

24. Dates atLwhich reactor could-beiconverted to 45!%. fuel;Lto-20%[ i(
'

yfuel,' including timearequired for 11 censing procedures ;

No date ;is fixed yet fori BR2;6-in routine. -it':will not?be before
i

several' years, as for.-other high fluxL reactors:tATR;. HFIR L HFR' in
,

, . . _ . - .- .-
Grenoble ... From . what' we know, itestsf of Cfuel- platesiU pj7Al

_

3 3
({4.'8 _g U/cm ) are satisfying. andI thetindustrializatien of ? the.

,

process is in under way. - For the L futuref(atfai time still;toib'e! ;
1defined),7 it. would Dbe;;po'ssible, if ; . requ~ested, ; to' use ,MEUL

(45 % enrichment) at 'the ? BR2 : reactor.: LThe Wtime'1. required , for-
~ ..

.- :
licensing procedure-is equal to a successfuleirradiation1 campaign -.

anu post-irradiai.lon .examinationE of prototype.~fuelz elementsL j<

increased by six months-for. reports.:when"the| reprocessing ofLthis \t
fuel has been -demonstrated | feasible . technically ; andi econoctically. ]
The use e of LEU .:in LBR2; demands 0 the. availability : of '. fuel - plates ?

3 ~containing U S1 -Allt 7.1]gf U/i ).- No prevision < can be ki en ,3 3
concerning . the reliability tof : this ' ' fuel, which - is i required jin L i
orderi to attain the'' density: level ofL LEU- requirednfor !the( 4..

3

e .r-
,

BR2-reactor. '

s < -,- .

]; # !fi
I

I

if
3i.

itc h; '. g
5 '. 4 - 4 6

f
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-25. History; and dates- of previous HEU; suppliesLby the U.S.12
Continuously!i since ' June 08 :-1959Khas;;U.S. supplied; HEU; forc thel

reactors BR2, BR02 Land third parties. "The_last' delivery.of;25 kgj O

HEU for which the ~1icence XSNM-02495' was' issued ' on! Julyf.16J19901.
*

4"has; been? shipped' from LUSAD tof; Europe;,ony Octobert 23F (1990.;
?The;BR2 reactor hasireduced its: stock oflavailable U-235.; reducing;

:the stock _Lof: partially-; burnti: fuel; element: "at :--. minimum .1 and --

recovering Lalli scraps 'considering1 thei increasei of 3 the' number off M

plannedJ experiments - an Lannual_ supply LgreaterL than 301kg;U_-2353:Is :---

foreseen af ter Lthelyear' 19911 The: appendix . 3adand / 3b ; giver the ; y
details concerninstrespectivelyf the deli 4eries of;U-235 transfer: i)

of fuel . for : hot . reprocessing: andh supply. to' third :)arties. ; iThe ~ Q.

figure - 3e ' gives' the burnup- spectrum _ of L usable _ standard - fuel + Er

elements at;-BR2.
"3

26. Amount of. fuel ?of U.S.-origiti; previodly consumed}during oper*. tion.
~

"

of reactor:-
The total = amount'of uranium; received'up'toJ0ctober(23;(1990 isic_

. . ,q
{1332.'7741kg U-235.- "

-The-total. amount of uranium burnt to10ctober 26, 1990listi
'

~

1.24:g U-235/HWd'x'361,557_| mwd x|0.97|=L434.881:kgiU-235.- i

The appendix'3d gives the' total calance;of highly enrichAd urcnium=
_

1

received-at'BR2.:-

27. Status .of cooperation between react or operator andj Argonne;
-

.
-

a,:< .
National % Laboratory.- in ireduced : ; enrichnient;T ! program : -(RERTR)ti (>

~

'

iWe have maintained' the contact withYthe ANL representatives, for-;
3

-

i icollaboration in the 'RERTR' program,f although there Tisfsome delay - "

in [the . testing dof-1very. . high densityf fue11 plates. I !We- cooperate ;

also: closely _withithe fue' fabricators;mainlyT ons the4 performances . jt

-of our fuel: ; elements ' - (fission ?produc'.s : ; release,i - corrosion',1
claddirg.1behaviour. ...)? ' f4 g,

, 4..

,

-/ d I i
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28. Status of agreement:between_ reactor operator and ANL'to reduce 5

enrichment ~

Agreemees :.ud cos,atitment's for; a joint: study between the ? Belgian' .b

Nuclear 1(esearch: Centre and the Argonne National Laboratory-(RERTR--

program) on the utilization of ' LEU ft.el elements in thefBR2-

reactor are effectives contract signed . January; 22, 1985. The-
,

first phase . of' the '. program has- demonstrated the theoretical':~

.(
feasibility for irradiation of.a-LEU fuel element test /in;the'BR2-

core and has been terminated with the-first approval by|the-Safety, q
Authorities. by the presentation--of-the.-Safet' Analysis Report at; 15

'

8th March 1988. The research on; technical; feasibilityE is _in

progress.- The , analysis of-_this- test will assessL-theTmodification :-

in the perfomances and in' the' safety, with corresponding economic; s

implications.- The schedule" for -- BR2 L test;.. elements ils given at --

.

'

appendix 4.

29. _ Status of coopera+1on between reactor operator and IAEA reduced

program The' P41g.ian Ndelear .Research Centre' as reactor operator
participates ~ reg 21arly ' at. the consultant's meeting organized : by
the IAEA for the reduced 1 enrichment: program.-

'l

l
*
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-Appendix'1.7
-| 8 Actual and foreseen' duty factor

>

!

, Actual' ;foressenf |

fl988 1980: 1990 19901 1'991' 1992-
.

Date of begin -16'Dec 87J IS Dec'88 13 Dec'89 03:Oct 90" |9 cycles of fl0fcyclesj =;
Date of and 15 Dec f,8 13 Dec 89 0 02 Oct 90- 02 Jan 90 21 days -21 days- -: 1

f
and of cycle 13!38A 13/89A 10/90Ai

''

:

time of the year 363.3- 363.0' :292.7- 90' 3651 '363 '
,

.(day)- T

operation (1)-(day); 167.6 181'.2 ~ 146.8- 2 x-21 189- 210 i

duty factor 0.46 (2) 0.30 0.49 (3)' O.32 10.57.(4)f ,

energy produced- .10.958 '11.$ K ,9924 + 2 x1300 .42.000" . 13.000- , ,.

r.. unbar of fresh fuel
element s ' loaded 68 78L $6 +.2 x 6- .,731 .. 81-

'

mass of fresh'U-235 26.9 31.2:. _22.4 +-4.8- : .,3 0 - . 33 -
(kg)

,

i

i

Remarks i
:

1. .'he operating time is defined;to be the1 time when the' reactor h'as-

.

: a' power > N %. Nominal powerr for normal' cycle and->fi %. nominal' '

power for special campaign'.
; 2. At the und .of year'1988Ltkavailable' stock of frshhIfuel eleme.nts I
, '

i.. -

. ,

L was12ero and the nurtber.=of J reactive '(B ands Sm" burnt) e partia11yf
burnt fuel elements 0(10 :< ,B < 25 %) was ' minimum. J

A3. From cycle 9/90. the.Ie.dioisotopes production.-has;beeniadapted-for },

cycle length of 21Cdays, - permitting Einstallation' of "the CALLISTO 'J q
i ' loop equipmcr.t: and Chec. vier ( electromechanical' maintenance - in s the:

,

BR2 complex, anticipatingef.he renewal of the. reactor. at:the endt of i-
" the year 1995. I

i- ' He.. rising = rat.e increasesi O!th the cumulated EenergyBecause the-

produced. with the Be' matrix, Lthe duty factor / EMI.Lincrease Tabove..*
'

502%.

4. The C/.LLISTO . loop progransne will -begin irradiation . ini October.. I
,

1991; the duty.factortshould be higher than 0.55.
'{

.: 4

.

e
' 'i

_ Q
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Appendix 2. .

|$ 18 Inventory on October 26. 1990 i
:

U tot EU-23.9 f.nrictment Remark. :

[kg). ~ -(kg) _-(t ) . ,'?'

!not available'- ,Cogema (Trance)
.

Scraps 7.022- -6.533 93.04 a)to be recovered- c|
Euratom UT6 -4.640- 4.321 -93.12 b)to be' converted j

:

fabrication and scraps 84.067
..

available' !CERCA (Trance) . . .

.76.899- 91.47- .c) partially usable.
last supply 23.226 23.574= 93.45 c) shipped from DOEi y

on.0ctober 1990. 3

E ~

DOE (USA) ,

i

CEN-SCK~(HOL-BELGIUM) !

Brit 1

Physics department 0.243 -0.222 01.35 a) for experiment *
ut BR1. M

' q
BR02 '

41 fuel elements 13.241 :11.897 89.85 c) to be-recovered-
'

,
I

BR2
5

| 2 f resh fuel el 1 type 1G vin fromLBRC2_. 0.891 , 0.804 90.17- 3) usable
1- 34 fresh fuel el type-G vin standard _

,

14.555- 13.359 93.15 b) usable #
| 9 fresh fuel el type C 'Jn. 3.534 - 3.285 92.96 b) for experiments .|.21 fresn fuel el type A . _5.321 14.784 '89.90 b) not' usable *

3172 partially bume fuel el e 84 m -55.567' 47.'400 85.31: b)-usable:** sj
2 partially burnt fuel' el o 200 m - 2.197 . 1.902 85.56 d) usable . .J
566 spent fuel el o 84:m -143.154; 107.609 75.171 td) not. usable' '

11 spent fuel el e 200 m 116.000 12.961- 81.00 d) not ut.able g

!

L 1

!
!

-4
F

j kemarks:
;

i i
* a- scraps-

b-: fabricated unirradiated stored *iuel 1
,

-c : unirradiated won fabricated fuel '

d1 spent fuel:stoaed. :|
* i only usable toirest' rt the, reactor af ter prolongated shut-down 1.

a '

;
**: permitting to produce '10484' Wd. 0

1

y

;
~l

1

if
b

'

,

-

,

g + -

o 4 - 3
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$UP!!,7 sf ElGE7 !!!!0HID UIA31H fer 112 IIAUTOI
tit t t t t t t n fitt t t t t tttt t t t ttt t t tt tttt t t t t t t tt t t t ti

c:stract Mte Utot U 235 EIU

lks) Ikil

13!!7 080i59 4.091 3.675 0.1983
2!!/E/t 30:059261062 H.208 36.129 0.8985
3IU/E/32 2312 0 250664 H.267 39.777 0.8986
4 IU/E N 2608H 3009H 21.259 19.105 0.8987
5 IU/ Ell 22 26110 22.239 19.975 0.8982
6 !U/E/3/16 23056426096( IC871 9.773 0.8990
7 IU/E!3 21A 010168 010769 1;.755 '12.375 0.8997
8 R/E/318 CH964 9.4H 8.509 0.9010

9 IU/E/1 H 0 690 45.500 40.511 0.8993
10 IU/E/3 0 31050 010965 H 692 13.20i 0.8990
11 !U/E /3 51 230366 130 H6 52.000 H 757 0.89H
12 D/E /3 0 060267 130367 8.996 6.069 0.8970

' ' ' 130'i 15.097 13.540 0.8969
13 IU/E/3 73 0707 0 22.185 19.927 0.8982
H IU/E/3 94 240 S 8 9.696 8.707 0.8980
15 10/E/3 116 20269 56 U! 50.551 0,8951
16 IU/E/31310.0769 13.984 12.580 0.8996
17IU/E/3134020769 6.9H 6.27! 0.8991
18 IU/E/310! 110969 4.600 4.133 0.8935
19 IUiEI91 311269 41.997 37.823 0.9006
20IU/E!321B010172 3.H5 3.(!! 0.8996|

! 21 IU/E /9 25 020 H1 30.100 U.!!! 0.9007
22UIS/IU17 120970 53.493 H.94! 0.9001
22UI!/ID35 2!0572 166.574 149.86! 0.8997
24 IU/E/9-ll 010173 (.012 2.5H 0.9005
25 !U/E /3 21 010773 H.283 12.8!0 0.8997
26UI3/IU/7 201273 97.086 90. 0 0 0.9312
27 U!S/IU/105 .191274 97.650 90.961 0.9315
28 U!3/IU/lH 150777 76.123 70.551 0.9321
29 131080 AGIUS 113.080 105.270 0.9309
30 U?$/IU/151 280286 AG200 55.0H 51.321 0.9322
31 061088 AG2211 U.792 33.861 0.9315
32 Shin U+N1 140389 AG1325 26.6H 23.976 0.8932
33 23H 02H1

IURA73 K 021089AG U 732 38.773 0.9275
IURA70K UP6 021089 AG 4.813 (.321 0.9313

34 Isu 0105 160790 25.226 23.574 0.93 0

total [k7) 1332.7741216.079 0.91H,

.
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SUPPL 7ofI!GE11IIt!CRID'UtAX1DMtiTEllDP3 fit 33
.

:= titttttttttttttttttttttttttttttttttttttttttfotttfi
4

'c:nt:aet date' I tot" U235J-IIU censtoser;
11

(k9) lifl-
.

-

1 IU/MI,/M t 24H70.230271 ' ~0.200 0.180 '0.9000 FIXIU/X1/3!!3-
2I!3/IV/1 070374.110874 20.322 : - 0.300: 10.9317:1t1; .

)
.

3UI!/30/3512003744 . 10;234 - 0.2111 0.1011778 Braunschutig 5
i

-

(UI!/IU/105180975.050777 12.897L .12.015 ,0.9318 Itt ' '

dUI!/tC/105 T.150173

5 t!!/IUll' :081175.02006 *1.883: 1.752T c.9301 CIN/3CI setallurgit -

It!!/IC/7 H2176.110276 :0.419 0.377:.0.4998IUt!K:
7til/IU/1(l230373: ' 3.C00 2.192 0.1300 Its

-

-

1 AG 1(ll' !!0!!!
11.085 ' 10.30$ . 0.l!00 IUttN (C1X/tCE 313) .91320l! lent 1975 -
6.684 - 6.227 = 0.9311 I!! (Not 1C)L

-- a
: --tott!-(kg). 36.726- ;34'1 0 -0.5301 , d. . .

.
i

[ !
a

.|
*

|

'l

; f211,IR807RIPROC1351XG
) tttttttttttttttttttttttt'
t

|'-

localisation date fuel U ct MA BIU< Utot: - U 2351 B!U1 i hura'up i d

q
,

i-
411 fresh' fresh ' fresh! Es;snt spt:ti spen t stan:

1
^

ik9)y
.

!!!91- - 71191| .lkf}t
~

. M'

-,
;

-1turechtzic1967 125 : 32.133 26.877 ~ 0.8947L
-

.

.

1
[ 2Iurschemic!!68- 144= .38.372 ' 31;560 lio.8991 E21.2441~12:430'O.1901J0.3031 1

24.191 20.3'1 0.6133- ;0.2951- i3

L 3ture:htsic~1969
550 .13 M 07 125.9717 0.90041 104.580 181.265 0.8057 10.3311Q

'

l'turechtsic 1973-71 300- 17.173: 61.530? 0.9010c 156.1721 (4.6310;79:5 0.3551
' ~

! 5Iur:chts!c 01.07.12 150! 32.367 ! 29.0:1 -10.8982 23.8 0 L19.0530;7919-:0.3446i -| 6I;r::httic13.10.72. 100 ''6.253 23.55).' O.197 0 19;590 ? 15;631 0.1010 0.3340 7[ 7.for:cie:lc 25.05.73. i:153 s3.208 33.8 0 ;0.8910) -21.68! 22.875 0.7706: :0.4111
.

[ 8:Ic:::ht:l' 05.02.74- -150 15.375 H .305- -) 85!( 37.100n23;222 0.7607 ? 0.030:
~

$ Mar:ctle |20 01.75
150 '!9.filt 53.934 70.8392 1 38.5605 28.637 0.7(27 D 0.4690|

,

;. 10MA::: alt: 31.12 75
. 75 - 31339 . 27.fil- 0.1931' :!!.311' 10028 0.726U .0.089 i

Ji
.

1- :1154ta:Ath' lift
' 144 - 47.111 1 (2.903' O.9011' ;30.260" '22. 0 2 0.7406 1 0. 0 76i -

12 Satun4h 11979 80
.

1H - 11.930 56.02-. 0.9109: "37.3801 21.(210.7336: 0.5139c!
O satta:th 198182

109 (7 ".15:- 43.193: 0.50!2 28.3 0 ' :20.313 0.7167! :0.519 4

'

L -1tidth: 2L11.82-
-

136. (15.347:. 14.267. 0.9296 l.531 7.2550.7612 0.4915 4p 158arannah !!83pending;
,

Jtotal-(kgl'
2326' 708.5112838.863 0.9017J H7.H2 377.565 0.770.

A
. . .. ,

.
:--

0.H90' /;'
4

,
,

I
y

: , :h
:

+g

!
*; ! .

b ,' i' '

, .

>g
_

i

,, " a) ,' -'
''

7+1 _$$. :k|
, __ N. - ..' ;a- ,.a L " * ~ " ' ' " ~ ' ~ ' ' ' .. ..

#r .



- . .
. -

. .
-

s
r:

-
. g.

z.3
stock of standard fuel elements '$

type (6n or 61) and "G** not demoged S'8
.~$80

-

M

@
,2 *

1PJ
. W

70 1 < s
n ,

,

i %gy\
.. ,

< x
.

x /

d
$h60 w
< x
v 'd $
k . Op
.c .- 4me. .

c ( 0 :
gg%

e g:
E 5o 4M:

* _A| 0 .

5

# >
:-@*

H xmix

.

i Ax x - s

e 5 E.V, . g, 4
.-

#. 7.. s2 40 x x < .. ,
.sx : .: ..a< g 8M# * * "

"4 t,,,,

),a s ,

s u .%O x x :,.:< FEYx H Yr k A O ju ^

D| q@X
Q 5d i

o 30 [ : N
-E ; %.c. x - - <

'[S-fj j [ d
|.<|<

s x

C y s
q

-d*.EE,
u x x

x x
20 3 :<<x<x< ',- .' ,'

,

x - * x + y 8 H
.

: x x yp x q < -

x 4

' h~
x x x - 4

s x W y v. < 4
x ., x :=, x 2 x <

p*=
8

:v x -X W x 4 .<

x x
- |: +W-<L x -

10 x < x x - s <rx %
x x

_
.

R 9 ? x y x K s x xx ,

v x
- w: M- < x x x :w >: e s :4 f

, - x : :e s- qx x -

r .- s. x x x x x < x x g .P. .c.

Rab s,|x<x xs|h||d5mA,- m-

x 3. >
x A ? ;. u a x s x <

NL Mx x b :-;
-

0 ~R$$ RRRR$|En,FJA5| m,R d i fU
'

.0 3
O 10 20 30 40 -50 60 ' " E;~

S
, ,,

5 15 25 35 45 55
ifmean Surnup of U-235 l%) 11/90A e

8
4

<#
h
4
,

. . _ _ _ . _ _ . . .__

---



[ $i

.,$pm p
*

28.11.90 !g ,-

R-0461 *
'

- 12 -
- Appendix 3d j

.

1021, IEVmCtf cf ElGuf IR11CEID UtA51UK at B12 !! ACTOR
tit t tt t ti tit tt t tt t t t t tttttt t tt t t t t t t t t tt t t t t t tt tt t t t t t t ti

28/11/90

localisation date fut!Utot U235 EIU Uttot U235 E!U
el fresh fresh first rest rest rest- .

itfl lig} [kf} Ikf}

707u ft:sh supply 1332.7141216.019 0.11241332.7141216.0190.9124

stcci:
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Appendix 4

$ 28. Apprcximate schedule for BR2 test elements at Novembar 1989.

'
_

Approximate time Approximate completion
required (months) date

1. First approval of Safety Report. 8th March 1988

2. Finalize detailed specification. 26th April 1989

3. Fabrication feasibility reports 4

from CERCA and 2nd approval of
Safety Report.

December 1989

4. Jabricate test fuel elements. 12 December 1990
.

pending.
5. Reactivity and flux measurenents

in BR02 Critical Facility 3 January 1991
Third approval of Safety Report.

March 1991

6. Irradiation in BR2 18 July 1992

7. Cool irradiated elements. 4 September 1992

8. Post-irradiation-examination 3 January 1993

The key uncertafuuies la this schedule are the dates for finalization of
the specifications by CERCA and the dates by which CERCA vill be able to
deliver the finished elements to BR2

.
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