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~T0i Ronald G. Dama FM

FROM: James L. Snelgrove AP/RERTR

SUBJECT: Shipment of Low-Enrichid U 038 Powder to CERCA (France)
and Dispositon of Surplus and Scrap Uranium from FNR
Fuel Fabrication at CERCA (France) and NUKEM (FRG)

~0ne of the functions of the Reduced Enrichment Research and Test Reactor
(RERTR) Program, managed by the Laboratory, is to perform irradiation tests.of
full-scale ~ fuel elements containing high-density uranium fuels. The' data

.

'

,

obtained through1these irradiations will be used to qualify these fuels
(including associated materials.and fabrication techniques) for use in low
enrichment cores ror research and test reactors. Higher density fuels for
these; purposes are being developed under the'RERTR' Program and under similar
stional programs and/or commercial ventures by private companies in several

foreign countries.- A high-degree of cooperation and information exchange has
been expcrienced with these foreign ' programs and ventures. 'In particular,
CERCA,.the French MTR-fuel fabricator, and NUKEM, the German MTR-fuel fabri-
cator, have produced, on a no-cost basis, fuel elements for irradistion
testing by the RERTR Program in the Oak Ridge Research' Reactor (ORR), the Righ
Flux' Reactor at'Petten, The Netherlands (HFR-Petten), and the SILOE reactor at*

the Grenoble Nuclear Research Center in France. The contribution of the RERTR
Program was to provide without charge,'through DOE lease contracts, the

-uranium for the fabrication of these fuel elements. The Program is actively
pursuing extensions of these cooperative efforts to the very high density
fuels whose development is nearing completion.

As one such extension, CERCA has of fered to produce one fuel element to
be irradiated in SILOE and one-fuel element to be irradiated in the ORR
containing U 0 -Al dispersion fuel with a uranium density in the fuel meat .

| 38
of- 3.2 g/cm . This density is probably close to the practical limit for3

.

this type of fuel. We also expect to discuss with CERCA the possibility of
producing one or more similar fuel elements (s) for testing in the HFR-Petten.
Under such an arrangement the Program will need to supply the 19.7513.2%-
enriched uranium in the form of "HFIR grade" U 03 8 powder or in the form of

.UO2 powder. Even though the number and type of elements to be produced is
still in the discussion stage, I estimate that the total amount of uranium

235 , or 30.38 kg at urinium, containedrequired will not exceed _6.00 kg of U

in the oxide powder. 1 expect tnat a better estimate of the amount.of uranium
needed can be made by July 1, 1981. However, since_ aa expo-t license must be

;

obtained from the Nuclear Regulatory Commission for the sh sent of this
uranium and since the granting of such a license may requirc some time, it is
prudent to request a license f or 'the full amount of the material now rather

|
than waiting until full agr:2 ment has been reached with.CERCA. Of course, the

! amount of uranium shipped will be only that needed for,the specific fabrications~

which are agreed upon. All of the uranium will eventually be returned to the
U.S. with the exception of unrecoverable fabrication losses, uranium contained
in non-destructive exa=ination (NDE) standards or archival samples, and
utsnium consumed during tests in SILOE and in the HFR-Petten. The anticipated
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235 , should all proposed test elements bedisposition of the 6.00 kg of U

fabricated, is_shown in Table.1, along with estimated shipping dates. AL

-shipment to CERCA during August is necessary so that CERCA can begin fabricat-
ing the rest elements for SILOE and for the ORR in September. Since approxi-

mately one-half of the' material to be shipped-is available now from Y-12 or.
ORNL and one-half must be procured, it is expected that two shipments will be
required.

In addition to obtaining the export license, a modification must be made
to DOE Contract -No. Dj-SC05-80 LEU-0504 to cover the additional uranium for
these fuel elements. The Laboratory will make a corresponding modification to,

its fabrication contract with CERCA-(Contract No. 31-109-38-5406). If the .

exact amount, rather than the maximum amount, of uranium to be provided to
CIRCA must be stated in the lease contract, that number cAn be supplied by
July 1, 1981.

At the present time CERCA is fabricating fuel elements for use in the
Ford Nuclear Reactor (FNR) under fixed-price Contract No. 31-109-38-5678, with
uranium leased without charge under DOE Contract No. DE-SC05-80 LEU-0507.
Upon delivery of the fuel ele =ents (scheduled for September) CERCA is obligated
through both contracts to return the unused uranium metal and any uranium-
bearing scrap to the U.S. 1 estimate the. total amount of 235U contained in'
the unused metal'and scrap to be 3.0 kg. We are currently discussing with
CERCA the possibility of the fabrication of. uranium silicide dispension fuel
elements for irradiation testing, for which the U.S. would be responsible for
supplying the uranium. The uranium metal and possibly some of the scrap
remaining- from the FNR fuel element fabrication could be used in making the
uranium silicide compound (s) for these elements. Therefore, rather than

bringing the excess uranium from the FNR fabrication back and exporting
different uranium for the silicide fabrication, it makes sense to transfer the .

3.0 kg of 235U contained in 19.75%-enriched uranium from DOE Contract No.;

DE-SC05-80 LEU-0507 to DOE Contract No. DE-SC05-80 LEU-0504. The effective'

date of the transfer could be September 30, 1981, or upon final acceptance of
i _ all fuel elements by the Laboratory, whichever is later. This action could
|

save up to $10,000 in uranium shipping costs as well as the manpower involved
in preparing the paperwork for the shipments and a new export license.,

I Eventually, at the end of the uranium silicide f2e1 fabrications, all excess'

uranium'and scrap would be returned to the U.S. unless some other arrangementj

(such as purchase) were made between DOE ar j CERCA. In order to allow sufficient'

time to complete all fabrications, the exp: ration date of DOE Contract No.
DE-SC05-80 LIU-0504 should be changed fror June 30, 1982, to December 31,
1983.

I A simila mituation exists with regard to NUKEM for disposition of
surplus and scrap uranium of 19.75% enrichment following completion of fabrica-
tion of the FNR fuel ele =ents there, although the quantity involved is only
0.3 kg 235 NUKEM is fabricating FNR fuel elements under fixed priceU
Contract No. 31-109-38-5679, with uranium leased without charge under DOE
Contract No. DE-SC05-80 LEU-0506. I reco= mend that the approximately 0.3 kg
235U which will remain under this contract at the end of fabrication be
transferred to DOE Contract No. OE-SC05-80 LEU-0505, which covers uranium
leased to NUKEM for the fabrication of irradiation-test fuel elements. The
effective date of the transfer could be the same as for the contract with

|-
CERCA. In addition; the expiration date of DOE Contract No. DE-SC05-80
LEU-505 should be changed from June 30, 1982, to December 31, 1983.
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In' summary, then, DOE must be requested to do the following:

1. Apply to the Nuclear Regulatory Commission for a license for the
export of 19,7520.2% enriched U 0g or UO2 Powder containing 6.00 kg3

235 . The license.is needed by August 1, 1981.- of U

2. Amend DOE Contract No. DE-SC05-80 LEU-0504 with CERCA to:

a) . include the 6.00 kg (or other amount to be ~ determined by July 1,
235U contained in'the 19.75 0.2%-enriched U 03 8. or UO2 Powder, . .

1981) of

235U contained'in the 19.75Ib) include the approximately 3.0 kg of
O.2%-enriched uranium metal and scrap' remaining' after fabrics .lon'

of the.FNR fuel elements (this material now being leased-ur~4r
DOE Contract No. DE-SC05-80 LEU-0507), and

c) change the expiration'date from June 30,-1982, to' December ^31, 1983.

3. Amend DOE Contract No. DE-SC05-80 LEU-0505 with NUKEM to:

a) include the approximately 0.3 kg of 235U contained in the 19.75>0.2%-.

enriched uranium metal and scrap remaining after fabrication of the
FNLfuel elements (this material now being leased under DOE Contract

_

No. DE-SC05-80 LEU-0506), and -

b) change he expiration date from June 30,~1982, to December 31,-1983.

- In order.that shipment of the U 03 8 or UO2 powder to_ CERCA can be made
'beginning in August.1981, the amendment of Item 2 must be made and signed by
all parties by mid-August. Since delivery of the NUKEM fuel elements for the ,

FNR is expected during August, the amendment of Item'3 must be made and signed'
by all parties by about September 1, 1981, so clat the Laboratory can close
out the procurement contract and issue final payment to NUKEM without undue
delay.'

.
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cc: L. R. Dates
D. Hutchinson
A. Travelli
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- - Table 1.-'Dispsition of Uraniv- to Be Shipped to CERCA~

- (All quantities kg 215g)=

Estimated'
Shipping Date

U.S. to CERCA 3.000 Aug. 1981
U.S.-te CERCA . 3.000- Oct. 1981

6.000

- CERCA to HFR-Petten (ECN)'- .0.963 - May _1982--

- CERCA to SILOE (CEA) 0.307 Jan. 1982
CERCA.to,0RR - 0.695 - Feb. 1982- '

CERCA retains 1(NDE standards +1osses) 0.350 '
CERCA to Y-12 (scrap + unused)- ' 3.685- - Sept.1983

6.000

O.572HFR-Petten burnup-.
.

, .
-

EC:1 retait samples) 0.050-'

O.341 - May 1984ECN to-Sai '

0.963
i

0.141SILOE burnup
. .

0.000CEA retains (archival samples)
CEA to Savannah River 0.166' Jan. 1984

0.307
,

-SLMiARY

Total burned in Europe 0.713
| Total retained in Europe 0.400_

-'

' Total returned to U.S. 4.887
6.000
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