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ISSUE:

Action is raquested to drrange tem2Crary use of Lranium-233 selcnging
to U. S. 30E for Atomic Energy of Canada, Limited (AECL) critical
experiments at Chalk River Ladoratories, Canada.

SACKGACUND:

U. S. OOF and Caradian AZCL requirs technical data characterizing
physics Sehavior of proliferation-resistant thorium/uranium-233 fuel
cycles in z:nverter reactors. The purpose of this action is to
arrange use of DOE-cuned U-233 for axserimants in +ns AECL 282.2
critical facility which correspond to these raeds.

Aigh purity U-233 in the 2msunt of 2sout 22 kilegrams containing less
than 10 parts per miliion U-232 contamination is recessary %o canduce
the experizents. I!atarial that is 97.3% Jure and containg adout 7 33
©-232 meets these requirsmants and is available in the U. S. under
matarials orojett number 22G0401020. Othar néar-tzrm uses ‘or it
have not Sa2an fdentified.

.

The term of thfs arrangerant is o 5e 20 months. The seriss of
axperiments will raquire 20 =3 22 mentns, and € ~onths are 2llc.ed
for fuel fadricazion and shiz=ant.
The Tow lavel irraciaticn of =se C-233 in the course of use oy AECL

Fe Tation of U<223, =or in an ingrrase

is not to result in significant dep
in U232 conzamiration of =ore than 7 sarts per million.

The tachnical results of the AECL research will Se substantial and
relevant to the programmatic intarasts of the U. S, Genera) value
references are (a) the cost of rerforming ecuivalant work in tae U. S.
and (b) the lavel of U, S, effart in areas Senefittac by the ressarch.
The work will include measursment in 1E0-2 of fuel conversisn ratios,
cetector raspeonses, fast fission ratios, and reactivity-relate
factors ("Suckling") for a range of fuel lattice sudstituticns
cirrespending to advanced, mederated reactors. The variablas within
the range of maasursments incluce lattice so ¢cing, fuel mix ratios
corresponcing to fuel burnup, temperaturs, amaunt of reactivity
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cisoning, and compositicn of coolant. The ~s"°::ed time for cne case

(‘eesurements at one pitch, one tzmperature, cne level of goisen, :+d
cre coolant) is four weeks, and all the **3:.:c°az:s are exzactes 8
raquire 2aSout 20-24 months (the remainder of the il-manth term of ~ICL
ise is allowed for fuel presara*‘on. fabrication, shipment and ret.rn).

Coerating costs for an equivalent program in the U. S. would e wore
t—an $1 million if appropriate facilities and staff could Se identified,
In addition, scheduling ‘ac1.1t1¢s. fuel conversion and fatrication,
and staff reassignment and qualification would increase this figure
substantially.

#dorldwide studies of tecrnical and other meins for controlling the
waipens pro11‘erat1cn sotential attending uszful civil applications of
nuclear sc.er have been intensified at U. S. Sehest. Tha Canadian
sropesal to do thase collsdorative experirants is 2 pesitive rasponse
to this encouragement. Much of the DOE participaticn in thasa Sroad
nonproliferation studies is as analyses of altarnate and zrolifecation

rasistant fuel cycles. The AECL experiments will support Lhe farts of
this work related to advanced convertars Saciuse it will no Tonger e
S.2sed entirely on calculations which are subject %2 uncertainties in
a3int nuclear data for fuel isotopes and in aporoximations used in the
calcylationa] methods. MNear-term domestic effort in thasa fuel cycle
s*udies will total tens of millicns of dollars. If these studies

sinould Tesad later to actual desagn work, the cost of all work tenefitted
Sy the AZCL experiments would Lecome greater.

The recommended financial basis for this arrangemant Sriefly is that
AZCL is to fund all costs directly connected with this use of the (-2
a~d that the U. S. is to waive usa2 charges on the U-233 material in v
0% exgected Serefits to the DOE assessments of proliferaticn resistant
fFuel cycles.

Tme expenses to be met by AECL include:

. those of parfarming the 2xperiments in lED-2 (greater than
S1 million)

. costs of removing U-232 caughters from the U-233 if required
. Ccosts of chemically converting the urinium to the form neecad
by AECL (up to about 3200,000 by Manual Chapter Apgendix 17

Part 1V, B8.6)

the cost of fabricating the U-233 for the experiments (estimate
$200,000-700,000 depending on need for a new ‘ibrication setup)

all charges resulting “rom handling shipzment ta Canaca and
return S“‘?W!”t to the U. S.
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An implied cost of the U. S. waiver of use chirges of abs
cpriate manual chester and Fadler

can be estimated from agpr
antries:

. A sales price of U-233 at less than 10 parts :e} million U-233

is about $32 per gram (28 F.R. 3314 and

tanual Cha

pter Az;andix

1701, Part IV, A.6.). Use charges for special nuclear riterial

e

are 12% of the price Sasis per year (Fedesral Regis
No. 189, p 51836). Using the sales price as the 2
the use charge is approximated as $82 X 22000 X .§78 X .12 X

2.5, or about $530,000.

It is noted that this waiver

ter, Vol, 42,
rice t2sis,

. 1is consistent with Manual Chaptaer ~;zendix 1701, Fart II, 0, 1.

. has an implied cost which is much smaller t=an either total
AECL costs or the U, S. funding of related zroliferaticn
resistant fuel cycle studies, and

. oOnly implies a cost figure as no actual cutlay is inve
The U-233 already exists and there are no altarnative u

for it during the tarm of this cslizadoration.

ve

w o«
1y

Adverse nuclear proliferation implicaticns will not Se a result of
this action. The major AECL objective is to axplicre the ©

~.

achnical

S2sis for thorium cycles in CANDU reactors which maet nonprolifsaraticn
gsals consistent with results of the Intarnaticnal Fuel Cycle Zvalila-

tion. Mare immediately, the entire 22 k3 1ot of U-233 matarial is
to be returred to the U. S. when the AZCL reszarch is zompl '

.
- -
etie. ine

retuen can be accurately inventoried as the —aterial is not to De
subjectad to significant dilution or depieticon in the cour

us@ by AZCL, and arrangements for the matarial to be
iCU operaticns

in yse in Canada are possible. Finally,
natyral uranium since 1968 have produced
fissile material., Thus, the presence of

in Canada.

~a
-l.

theusands of kilo
22 kg of U-233 will not
constitute a significant change in availability of fissile material

Cther communicaticns concarning this arrangement are:

1. Campbel! to Thorne, Ncvember 3, 1577

. BSengelsderf to Campbell, February &, 1878

-
'

-
1898
-

2
3. Camcbell to 3engelsdorf, February 13, 1578
4

Critoph to Shiller, March 14,
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i

. §. Memmig draft, Canadian Reguest for S:iantific Use of 22
xgs U-233, April 25, 1978

6. Critoph to Shiller, July 28, 1578

RECOMMENDATION: “,é' Z/u,wda ~

“e recommand that [A i=ziement an arrangemant .wth AECL for rescarch
u;: of U. S.-cwned U-233 in the Caradian lEL-2 facility as discussed
above.

NEXT STEP:

[A should establish and carry out acticns fsr negotiating a U. §. D0E/
AECL agreement enabling shis AECL use of U-232, Thase actions should
provide coordinaticn of contacsts Setwesn U. S. a:;-atory and AECL
staffs concerning U-233 deccntamination, coavarsion, and U- 233 fasri-
cation for ressarch usage, costs of these st2rs, 174 schedyling of
celivery. RRT staff can give technical supzart %0 2 as reguired.

4‘ /
et L. Ferguscn
s rogram Director

for Nuclzar E‘—‘e'gy
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Yz, E., Critoph, Director WA r5R08

Alvanced Preojocts and Reactor
Paysics Division

Chalk river Nuclear Labcratories
tomie Enazgy 02 Canada Limited

c:f‘Jlk Ri'f’-- ’ -‘*’io

Canada, X2J 13190

Sae Mz, Cxicozh

Ve ara plcaszed 5 advisa vou that DO i3 ag*::z;;e in princizle
to usa by AZCL cf alout 22 kgs ¢l D0Z-sunac U-233 for exseri-
rsents in the AZCL J2D-2 critical facilit: witlous any use charee.
e will ncecd a2 uaating Lo discuss in greater detail th2 proszesed
er:c-ircu- and possible terms and co“diticns t¢ ensurae that th

loan of this U-213 raots U.8. nen-proliferaticn objectives., wa
nderstand that A=RCL will pay all costs ccn:ecte¢ with this use
©f tho U-213 and furnish the results to DOI.

We are proceeding to:

(1) a loan agreement which will ke
-shed to you for review and r=ent.

s
i3 agreanment will be a "sulsasu2

"

-
-
-

roi »

WTamant® undar tihe Nuclear “Q\-
Seration ret of ‘343 (W5F3) and
nave to be processed under the
aperopriate procedures.)

EL L TR TN S |
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(2) Initiate a recuest to the Nuclear
fagulatory Commission for an exscrs
licenss. This will trigcoer the
neccssa:y review steps under the NUPA,
In view of the awount o‘ v-233 invo?vod.
this =atter will be submitted bv &
Exacutive Cranch to P:esidont ca-te-
for his approval.
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discuszsicns directiy with

in the neantize, you should stars
nd fabrication, Your

Cak Pidga ceoncerning conversicon an

contace at the Oak ﬂid;: wational raloratory (CRNL) will ke
iw. R, E., Lrooi.soank ( srea Code 613, 374-6947) with iir. J. R,

Farrott, *. as 2is altermatae.

is you have any couments esage tticnz, or cuestions concarnine
the alove, pleasa pava t. te Ve, Shiller. Alco, I succest
that you call Mz, Shiller ('xel Code 202, 252-61812) with
reslect te sotting up a maeting in Yashington as wmentioned

in the first pc:aq:aaﬁ abcve.

Sincerely,

[ Rl

TqJ Hareold D, 2enacalsdors
{ Diractor for ud--a > Affairs
‘.ba**a*‘ﬁtal ssglaar &a2

Technlical Progranms

bee: E. Eandyside, DAS/NTP
H. Banqelsdort, DIZ/ONA Kemermam=TTL
M. McOonough, ONA -~ P
P. Brush. oGC
J. Lewellen, ET-534
R. Brooksiank, ORN
M. Mcss, E2
D. Coomer, 008
F. Bucklolz, ACDA
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