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DISCLAIMER

This is an unofficial transcript of a meeting of the United States
Nuclear Regulatory Commission held on _JunNe 7, 1975 in the
Commission's offices at 1717 H Street, N. W., Yashington, D. C. The
meeting was open to public attendance and observation. This transcript
has not been reviewed, corrected, or edited, and it may contain inaccuracies.

The transcript is intended solely for general informational purposes.
As provided by 10 CFR 9.103, it is not part of the formal or informal
record of decision of the matters discussed. Expressions of opinion in
this transcript do not necessarily reflect final determinations or
beliefs. No pleading or other paper may be filed with the Commission in
any proceeding as the result of or addressed to any statement or argument
contained herein, except as the Commission may authorize.
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UNITED STATES OF AMERICA -

NUCLEAR REGULATORY.COMMISSION

‘BRIEFING,BY REPRESENTATIVES OF
DOE/ARGONNE NATIONAL LABORATORY

ON RESEARCH REACTORS

(Open to Public Attendance) -

Commissioners' Conference Room
Room 1130 -

1717 H Street, N.W.
Washington, D. C.

Wednesday, June 7, 1978

The Commission met, pursdant to notice at 9:40 a.m.,
Joseph Hendrie, Chairman, presiding.
PRESENT:

Chairman Hendrie
Commissioner Gilinsky

ALSO PRESENT:

R. Lewis (ANL)

R. Nack (DOE)

D. Hoyle (State)

W. Williamson (ACDA)
J. Hoyle

L. Gossick:
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PROCEEDT N G S

CHAIRMAN'HENDRIE' If we could come to order‘

Comm1551oner Kennedy, I'm afrald isn! t going to make it and

Comm1551oner Bradford will be in,: 1n a blt ,Why‘don‘t we go

ahead.‘

'fThe subject this morning is a-briefing by represen¥

tatives of DOE and Argonne National Laboratory on Research

Reactors, and in”particular‘on tbe development program aimed
at reducing the neededlleyel of’enrichmentlof fuel for
research reactors. “

MR.\LEWIS:‘ I'm Dick Lewls from Argonne ‘National
Laboratory. Chalrman Hendrle, Comm1551oner Glllnsky, I have
taken'the liberty of inviting two other gentlemen, Mr. Dixon
Hoyle from.Department of State and Mr. Richard Wllllamson from
Arms Control Disarmament Agency.

They have been 1nstrumental partlcularly in pollcy
portlons of the development of this program, and I thought it
might be useful for them to be here. |

CHAIRMAN,HENERIE: We are very glad theyteould come.

Mﬁ. LEWIS: If you have in front of you the briefing
documents that I prepared, and I can direot your attention to

the table of contents, let me just quickly go over what we

have here.

Thege. is more-detail than T will try to handle
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vverbally here, but basically I would llke to start with

'yrev1ew of the goals ,':m of the program, a few 1tems on

the research test reactor des1gn con51deratlons ba51cally
that feed in to the program ground rules, then a dlscuss1on of
what determlnes the acceptablllty of reduced enrlchment fuel
in research reactors. From‘that, deyelop dlScuss1on on our
current enrichment reductionﬁstrategy. |

Then under Item 5, the program itself, I want to:talk
about the current organlzatlon and structure of the program
The reaction that we have ‘had to it, both here in the United
States and abroad, then the status of the program. 7

Item 6 and 7, I will just brush over very llghtly

and they review the current state of the art in research

-reactor fuel technology and the prospects for improvement of

that technology; And then I want to spend just a couple.of
minutes talking about NRC actions that Would help us in this‘
program. |

| So to begin w1th the goals, this program is a part of
the Non Proliferation policy effort within the U.S. Government.
In this particular case the principal goal of the program is
to improve the proliferation re51stance of fuels used in .
research and test reactors.

The particular concern is with highly enriched fuel

during its fabrication, transport and storage prior to

substantial burn up. It is felt that there is a potential for
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few very high power research reactors for which‘reduced

"briefly touch on those aspects.of research'reactor design

diversion of the material, particularly in those.activities.
Now generally'this'program is intended to'prowide
a technlcal means for reducing the enrlchment of the fuel
substantlally below 90 to 93 percent enrlchment both in U.S.
and forelgn reactors.l The long—term-goal,lslto reduce the
enrlchment below 20 percent or at least, to a mlnlmuml

enrichment. Recognlzlng that there w1ll probably always be a

‘enrichments will not be feasible.

Now, going to Item 2, starting on page 2, let me

that can strain one's options’ 1n hxklng at reduced enrichments.
| First of all the main objectlve of good research
reactor des;gn.ls maximum flux for a given cost. Becausei
cost corolates.veryrclosely with power level in the reactor,
you are generally talking about trying to maximumize flux

to power ratio. That is done by minimizing core volume  for

a given power. That is sort of the key item for research
reactors. Yon want to have small cores which lead you, of course
to maximizing voluﬁetric;p0werﬁdensity;

Now,in that situation where yon have high volumetric
power densities the limiting factor in the design is the
temperature of the coolant at the surface of the fuel element,
at the fuel plate surface, and the factors that in turn determine

that maximum temperature relative to say boiling, usually you are
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talking about a factor relative to boiling. The factors

-that determine that temperature- are the heat flux, that. is

the power - per unlt of surface area and how fast the coolant

is flow1ng oast the surface whlch determlnes boundary layer,

“thickness and therefore,dT#(Delta'T) across the boundary layer.

S0 generally, the higher power of reactor you are

‘talkihg about or higher power'density you need to increase the

heat transfer surface area per unit“volume of the reactor and
flow faster. ‘So that is why for'h#ﬁer power reactcrs fou
typically see‘thin plate, thin type deslgns with high flow
rates. |

Now, the key performance parameters in a'research‘
test reactor'from the user's point of uieW~arevthe*fast”flex
in the core and the'thermal.fleﬁ in the reflectors and in the
core flex traps. Generally thermal flex in the core or in the
fuel is not a very important parameter,'and as it turns out,
the incore fast flux and the ekcore.reflector flqutrap
thermalflexes are determiued principally by the‘power;density.
So youucome back to the power dehsity again. .

So much”from the user's point of view, but from the

physists point of view the problem, of course, also is to provids

sufficient reactivity to overcome burn-up losses, operating
losses in the temperature coefficient, xenon, samarium, the

reactivity involved in the experiments in order to provide

a certain amount of control.

D
¥
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Now, YOu'have got a few ways to adjust reactivity
and one} of course, is the core size, but here we want to -

minimize size, the moderator to U-235 ratio, U-235 loading h

‘in“the core, the reflector type and size that you pick.

Generally react1v1ty can be 1ncreased by - 1ncreas1ng thelcore
51ze, g01ng to a more optlmum order to U- 235 ratlo, 1ncrea51ng
the,ﬁ%235 loadrng or using better reflectors or moderators.

| Now, burn-up losses are roughly in propotlon to the:.
fractlonal loss of U- 235 per megawatt day. You are talking
about maybe 1. 25 grams per megawatt day of U- 235 burn- out in
the core. The reactivity loss is roughly proportlonal,to the
fraction,.that is, of the total U4235-loadingr' So ydu‘oan
extend core life by increasing the total U¥235.loading in the
core. But this is limited by “=="just:putting -in:more U-235"
is limited =-- you don't want to get excessiyenreaetivity
from a safety pointgof view and also,.you are limited by the
fact that the fnel volume available is limited. And after
providing for moderator and cladding, you can only do a
certain amount by putting more U-235 in there, especially
when you need a tnin—type design.

Lastly,.of course, one has to be sure and maintain
in any variations, the negatite power coefficients and
temperature coefficients which for aluminum water plate type
reactors, principally come from the under-moderated design.

You are ruianing on the low side of the water to a U-235 ratio
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and you want to maintain that - For lower enrichment
designs, of'course, doppler becomes a factor, and for burn up‘
of p01son s1tuatlon such as 1n TRIGA you can get some .

substantial negatlve‘temperature coefficient through the

spectral;shifts accompanying‘temperature changee..

All rlght, those briefly areithe‘main factors in 
the de51gn | |

Now, with regard towacoeptability of reduced
enrlchment of fuel, I would llke to say a few thlngs ‘here.
startlng on page 4. Research/test reactors all over the world
1nclud1ng the United States are under 1ntense cost pressure
and they have to keep cost down and are trylng, at the same
tlme, to max1mlze flux levels. ThlS is every operator,you
talk to. I thlnk, in that cOnnection it has to be
recognized at the outset that the use of lower enrichment
fuels causes inherently poor flux=per-unit-power performance
and higher cost relative to the use of higher,enrichment fuels,
This is partioniarly true for higher power reactors.

| The reasons for that are that there is-a somewhat

lower reactivity per gram of U-235 at lower enrichments,
?atricuiarly if you get below about say 15 percent enriohment.

Secondly, and Qery important, is that simply putting
in U-238 displaces core volume which you can't,therefore, use
for othertthinge such as cladmor:heatﬁtransfer,surface.

Now, the reduced enrichment reactor design studies
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" that we are engaged in are. almed at mlnlmlzlng the performance

and cost penaltles. "In, most cases, I thlnk that.acceptable

'reduced enrlchment compromlses can be found but it has to

-be recognlzed that in. all cases hlghly enriched fuel would

still prov1de better performance.s One. example of the b1nd

' that you are 1n there is. that we have under development hlgher_
,uranlum den51ty fuel types for research reactors whlch we say
hw1ll make,lt.feas1b1e to 'use lower enrlchments in reactors,

" But it is' true that one can turn that around andfsay; well,

fine we can use the higher'uraniumfdensity fuels, but. at

- highly enriched uranium and get yet better performance. That

is a sticky item. | ’

| Well, getting back to the_acceptability‘of reduced :
enrichment'fuels, ifpyounsimply lower the enrichment in
current'designs it really has.a catastrophic effect. The
reactiyity,'of course, 1mmed1ately goes down and that drops

core llfe of a glven core way ‘down or if you compensate by

1ncrea51ng the core size, your power den51ty is. down and

therefore flux performance is down and you arejfaCed with

having to raise reactor power, a very costly item.

COMMISSIONER GILINSKY: Could you say something

about the population of research reactors? In other words,

there must be a relatively small number of higher-power
research reactors which are utilized to a great degree and

asserts considerable pressure to perform and so on, and I would
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Aguess'a larger population of smaller reactors which are

probably‘not used this intensively'for,which-thesekconsider—<

,atlons mlght be less. relevant

MR LEWIS In fact, I will get to that exact point,‘

but tocanswer your'queStion'directly there are in the world

'on the order, I don t know, 90 or so research reactors

Of those, perhaps 20 are hlgh power, hlgh performance, and

another 30 or so —-— 40, are of 1ntermed1ate power,;5‘t0450

‘megawatts.and the rest are lower power, a megawatt or two -

and below. ‘It definitely is true that the low power ones

can go to 20 percent now. It‘is really the intermediates that -

.weIl,_the high power it is very difficult. It is really the
_intermediates where a case-by-case situation has to be looked

‘at.

All right, so I'm just saying here that simple
reduction enrichment in current designs is basically a
catastrophic:situation.for any research reactor.and.that:o:

needs to be avoided. So the criterion that we have adopted

in the program that we con51der practlcal from an acceptablllty

'standp01nt for reduced enrlchments is the following:

Use less than 20 percent enrichment fuel, or if
that is not practical miniﬁize the enrichment in a situation.
Lookiat it case¥by;case.

Secondly, as a basic criterion there_should be

no significant reactor performance reduction of flux per unit




10
11
12

13

14
15

16

17

18
19
20
21
22
23
24

25

power relative to high enriched fuel currently used 1n the
ex1st1ng reactorp
.. Now some reduction w1ll probably be necessary, but

no s1gn1f1cant reductlon compared to the ex1st1ng highly—

' enriched reactor de51gn Now for new reactors 1t-is less

-clear,'but we have been taklng as a.working:criteria‘that

relative to hlgh—enriched fuel designs typically used‘for'
that reactor'at this time, at the same power that they should
get approx1mately the same performance.

Thirdly, there should be minimum fuel cycle'cost'H
increases relative to current highly enriched fuel. There are
going to be 1ncreases, but I hope not overwhelmlng;

Convers1on to reduced enrichment fuel should raise

@ minimum of new safety and licensing issues, and this is

particularly relevant to existing reactors.
Finaily, for existing reactors there should be no
requirement for reactor or facility modifications. 1In particular

no need to increase the power substantially because that

really gets into a very costly operation.

'So those are the criterion that we have used.

COMMISSIONER GiLINSKY: WHat does.that mean, no
facility modification? |

MR. LEWIS: Basically it means they should not have
to raise their power levels substantially in order to reach

the same or essentially the same flux performance, which means
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~ from atteohnical point'of-view that the core'size‘needs to

remaln the ‘same 51nce you ‘have the power den51ty.

CHAIRMAN HENDRIE: An 1nterest1ng problem, in.order

to maintain the power den51ty 1n these condltlons, you

, actually have to sllghtly nomlnally hold the same, but
‘actually’ sllghtly 1ncrease the U—235 dens1ty for unlt_volume”

,of core, and what you are d01ng 1s taklng out a llttle of thefﬂ

1nert material. in the fuel. alloy and flndlng ways to replaoe
1tww1th.uranlum‘whlch-yourluranlumohas not got a lot of 238;1n
MR. LEWIS:“ Exactly, you are stealing m?ppunch line.
. CHAIRMAN HENDRIE: oh, sorry a_bout that. | |
MR. LEWIS° Thatlis exactlf right, though and that
is an 1nterest1ng problem and as 1t turns out,. just to jump
ahead a llttle.blt-the»reason_you'can do somethlngAwith-that

problem in the short run is because most reactors do not. use

the current state of the art with regard to uranium density,

but for those who do use the current state. of the art we have -

to go to higher uranium densities and that is what the

development program is largeiyaail about.
N Ail right, so what is fsigoing on to Item 4, Enrich-

ment Reduction Strategy: starting with those criterion then,

- what can be done? Well, if you go down the'list’of_things

you want to maintain, maintain reactor performance, flux per

unit power, that requires that the reduced enrichment core must
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have the same volume. or . —— and the same or perhaps somewhat

4more flSSlle mass than the highly enriched core. This

1mplies to the first order that the U-235 dens1ty in the

reduced enrichment core must be the same as or somewhat more

than the U-235 den51ty 1n the highly enriched core.

Secondly, maintaining fuel cycle cost requires‘
that the burn -up capability for fuel element in the reduced

enrichment ease must be the same or greater than that in the

'highly enriched case and the cost of fabrication must be the

same or less in the reduced enrichment case. That second one

is probably not going to be met. The first one can be met

" though.

Now, the first'of these requirements, that is burn-up
capability again 1mplies you need the same U-235 loading in the
fuel element.v Now the extent to which new safety and licenSing
issues are raised in any redesign are minimized by minimizing
reactor design changes, oarticularly in the area of safety

parameters,..reactivity coefficient, safety margins and the

- physical barriers to fission product release. This implies

- avoiding changes,lto among other things, core modérator to

fuel ratio, heat transfer area.peér unit power and cladding
materials.

Generally we would like to limit changes to just
changing the fuel element and maybe increasing the flow rate.

Facility modifications can be avoided if the reactor
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power doesn t have to be increased or if you don ool have to

| 'have substantial thermal hydraulicachanges such as very much

larger flow rates.g
: Now,-these‘factors suggest an“enriohment reductions

strategy that .is .based on the working criterion-thatnis<ne¢essar”

 to maintain the U-235 loading per fuel elemént at least as

large‘in the reduced enriohment‘design as in the current highly

enriched de51gn. It is true, as you point out' that reactivity

'.or cost con51derations may dictate somewhat higher U- 235 load—

ings per fuel element in the lower enriched de51gns.

' Now,'U—235 'loading can be maintained by 1ncreasing

,'the uranium aensity_in the fuel in proportion to-the‘decrease

in the enrichment, and/orlby increasing.the“useable fuel meat‘
volume per fuel element,: This'is the praetical working
criterion that we are‘using.
| COMMISSTONER GILINSKY: What is fuel meat?.
MR. LEWIS: If you think of a fuel plate, a typical
researchyreactor has‘arcladdinghand then therevis.a region
inside:which is usually avmixture of some form of,uranium

andgalﬁﬁiﬁgﬁj:and'that is called the fuel meat. It isltﬁbﬁght

~of in the sandwich:analogy, the clad is bread.

We have looked'at a 'lot of these research reactor
designs and at fuel capabilities and we feel that increased
uranium density sufficient to permit enrichment reduction from

90 to 93 percent to 30 to 45 percent using this criterion can bej|
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achieved in many existing MTR-plate-type fuel designs in

the 5 to 50 megawatt range without changing the fuel meat

volume, .and that is substitution of state of- the art high
uranium denSity U3Ot aluminum .. or UALx aluminum‘fuel meat
technology for currently used relatively low uranium[density,
uranium aluminum alloy technology Currently proven state—of—
the—art‘fuel technology is not suff1c1ent, however, to‘permit
enrichment reduction below 20 percent for reactors,hgenerally
speaking, for reactors greater in power than 5 to 10 megawatts'
without substantial reduction in the U~ 235 density, therefore,’”.
we conSider use of 20 percent for that range of power, say

5 to 50 megawatts probably -- well, it is not practical at the

'moment.

- COMMISSIONER GILI&SKY: Given the various constraints

you have imposed on them.

MR. LEWIS: That's Fight.

Now, for reactors where there exists an excess
design margin in power per unit of heat transfer area,.that
is typically for.plateftype reactors of less than—5 to 10
megawatts, additional enrichment reduction to less than
20 percent I would say is»possible by increasing the fuel
thickness and maintainingimoderator to fuel ratio or somewhat
reducing that ratio and that means reducing the number of plates
per fuel and increasing the flow somewhat. But I think that is

quite practical for virtually all reactors in that -- almost
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all reaetorsvin that power range, say below 10 megawatts.

‘Now, very high uranium den&ity. uranium fuel meat

‘fechnologies'fcurrentlyﬂﬁﬁderfdévéiopment in the U.S. and

’to permlt enrlchment reductlons from 90/93 percent to below

120 percent while malntalnlng U=-235 denslty regardless of the

power level of the reactor, while maintaining reactor’
performance, I think, for Virtually — well, let's say 90-95
percent of the reactors in the world. That's what Welere
doing in a large part'of the DOE programs;,developing‘that
hewfvery‘high uranium density fuel.

| | A brief‘overview‘in.Sectionﬁ5  of the Program
Organization, the budget and the echedule of the prdgram.
There are four major elements to the program. The firstvone
is generic enalytical studies-of reduced-enrichment designs.
Looking at them in four broad classes, aluminum plete water,

the TRIGA, zirconium hydrlde designs, D,0 and UO, designs.

2
Really, all aspects of designs are being looked at.

Then secondly, there are case studies being done
for a very larqe number of new and existing reactors. For

each one, looking at the enrichment reduction options for

that specific reactor. The reactors fall very nicely into

'1n Europe, show promise of prov1d1ng sufficient uranlum den51ty

those:iclasses, so these specifics are not an overwhelming job

to do. We are doing these case studies also to support the

Executive Branch reviews of export license applications and for
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domestic reactors, reviewing their enrichment reduction
options. -

Thirdly,_théré is a portion of the program which

' provides technical support to intermediate enrichment

'féduCtions from 30 to 45'percent,;and I should add there.

that that task has:.also taken the reduction to 20 percent

enrichment where that can be done right away. And within

that maybe near-term enrichment reduction effort which applies

to all U.S. or.foreign reactors:ssupplied from the U.S.,we

are. doing generic fuel engineering design studies, procurement

specification sample preparations, saféty analysis sample

preparations, and also undertaking demonstration fuel
fabrication programs where appropriate. And thén,therevis
the large iow enrichment fuel development program which is
éimed at developing uranium -- well, fuel meat technologies
ofrsufficiently high density, uranium densityxto permit 20
percent enrichment use under our criteria in virtually all
reactors except the highest power ones.

In that advance fuels program, we are looking at
a wide variety'oflfuels and they -are.:listed here( the Us0g "

3
’and the UALy fuels, they are cﬁrrently the state of the art

fuels. Silicide, uranium moly fuels, UOj;, TRIGA fuel development

also. We are seeking international participation and we are

engaged not only in the me&ﬂluqﬂcal. developments and associated

burn-up tests, but also generic fuel design studies in looking

LS
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at fﬁel specs and safety analysis effects and undertaking
demonstration pfogramé.

Now, as currently structured. this is invisioned

to bé a five-year, $10 million_program initiated March lst of
.this year. The budget break down, it is on page ll,‘should

be taken, I think, with -- well, it is a tentative budget

break dowﬁ,;£orgyéarshbeyondul979‘it is, of course ---—
COMMISSIONER GILINSKY: This is DOE money?

MR. LEWIS: This is DOE money, but I .included it so

‘you can get a feeling for the general distribution of efforts

‘betweén the design analysis, the intermediate enrichment

application study efforts and the low enrichment work; and
also the various organizations that are involﬁethere.

COMMIQSIONER GILiNSKf: Do you have any where a list
of these 90 reactﬁrs with an indication of which classﬁthéy
fall in to and‘what.you think can be done with them?
| MR. LEWIS: Yes,‘We do, bofh for the U.S. and for
foreign reactors. |

The list is relatively easy “to. come by; As to
specific statements as to what class théy fall in, we need to
be somewhat hesitant on that. This is a;ﬁatter of very great
sensitivity to many reactors,.and we have taken the tact that
we do our own studies inﬁernallyﬂat'Argonné, but before we
publish a~definitive statement on how far doWn-enrichment they

can go, we do studies jointly with the reactor involved. I
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. wouldn't mind sending you our internal working documents

‘on that, but you have to realize that it is not eésy to get

all of the details of fuel design- in a particular reactors,
let's say -BR-2 in Belgium. " Wei.found that when we were in .
Europé we did not have the currenfffuelldesign specifications

on that reactor and as the result they were hoﬁ é;candidate

for substantial enrichment reductions in the near term.

It turns out ---

COMMISSIONER GILINSKY: Which is a lack‘bf inforf
mation? |

~MR. LEWIS: Well, we thought they were.using the
0ld uranium aluminuﬁ alloy techpoiogy. It»tqfns out they
had switched to uranium alumiﬁidé;techholbgyfaﬁ £he hightest
currently availableluranium density, and as the result they
are at 93 percent enrichment, whereas the result in the
short run there is no way tolreduce their eﬁrichment under dur
criterié. It will have to await the development of the
higher density fuels. But it is that sort of thing that I
really hesitate to give definitive anéwers on exactiy how much
enrichment reduction a given reactor is capable of without
a study involving_the reactor operation-themselves. But’

broadly, any reactor below 5 niegawatts can almost certainly

go to reduced enrichments.

Now, the only exception is that there are a few

cases iand MIT is a good example, where even at 5 megawatts
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they have gone for performance reasons, to high expense
fuels,'the state of the'art“ULA% fuel at 93 percentAenrichment.
And they have very. good perfﬁrmance at that power'level.

Now for them, there is ho technology switch ydu.can

‘maké now that'won't”move them back in performance. But ‘there

are only very fewof ‘those.

COMMISSIONER GILINSKY: Well, it would be useful to.

“have your internal working notes.

MR. LEWIS: I canngive you those, the listing and
they really are listed as our current thing is that they can
go to such and such an énrichment;

COMMISSIONER GILINSKY: Haven't we sent Qut‘

' questionnaires asking for information.

MR. D, HOYLE: These have been déné'—— this iﬁformatio
has normally been expected at the time ‘the export license
application is made, |

We have, in some cases said that if'tﬁey want to
expedite the export licensing procedure when it occurs that
they could give usfthat information in advance so that it
could.be fevieWed}by the Argoﬁne people and we wouldn't have to
start from scratch at the time the expor£“iicense application
was made. In fact, there are some people cominglin.from the
European COmmunity, particular the NUKEM people in a couple
of weeks, to govover all of the reactors for :which they provide

fuel to determine what information is lacking on those reactors
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that we need for these analysis.
COMMISSIONER GILINSKY: Does the NRC staff'get to -
take a look at this?

- 'MR. D. HOYLE:  Certainly the information is

'vavailable. We-have not-.actually to date gbtten -- we have

- gotten sort of the details of the Argonne 'ihformétion, but

I see.ﬂo reason’ that -- we have gotten summaries, if you will.
'COMMISSIONER GILINSKY: Is that normally sent
forward with the applications or-with ydur'édvice?

MR. D. HOYLE: Well, I think the problem that Dick

'hasn't'yet hit on is that there are no fuel fabricators for

- most of these fuels. We have.got a very practiéal problem.

Even though the fuéls‘exist, the fabricators don't exist, and
this has been 6he‘of the things we have been trying in the last
few wéekslto help resolveﬂ |

The manufactures have been manufécturing the fuels
in accordancevlargely -- of course, there is ho U.S. fuel
'fabriéators of plate-type fuels any lbngér since U.Sf.Nuclear
hés gone, out of the business, except those which utilize
DOE-owned equipmeﬁt and do this on a cost-plus, fixed-fee basis
and their capacity is rapher limited. Sb most of 'the
capacity for plate-type fuel exists in Western Europe, NUKEM
and CERCA'specifically, and of course, they have even been

fabricating the GETR fuel and for the Sterling Forest carbide

reactor in Germany.
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COMMISSIONER ‘GILINSKY: Well, were do we go from

here'thenflsuppcee“Argonne concludes that a.certain claes

'of reactors .with no degradation in performance accept lower

eniichment fuel, what happens then?

MR. D, HOYLE: Well, I think it is”a‘earro£~ana
sticklpropositicn;.again.“We'ultimately are gcing to heve
to force the iseue.wzon the other hand, in ouf-recent &ieit
to Europe to NUKEM and CERCA We found that these:companies’
had anticipated this development and were in the process of
getting ready, at least in terms of lookinélat advanced
developments and so on. |

Now,,again, one of the real problems is they are

‘hendling one enrichment currently,‘93'percent, and it

complicates their manufacturingvlifedsubstantially to gc‘to
two or even to three enrichments. Some have indicated they
don't want to handle more than -the maxi mam of two under
any circumstance; In this intermediate enrichment which Dick
has briefly alluded to, we have told everyone that we are not
going torhave 17 intermediate entichménte. We are going to
ultimately, after -some screening, decide on one enrichment
so there will only be basically three, 20,~something between
say 30 and 45, :and a 93 percent. |

They are moving toward this certainly, and General
Atomic has announced a 20 percent fuel which would be
a replacement for its current 70 and 93 percent fuels. In

P
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some cases thlS is based on an extrapolatlon of really,la

y state of the art technology, but they seem to’ have a hlgh

degree of confidence ‘in thlS, going from essentlally l2

welght percent uranlum to 45 welght percent uranium 1n their

fuel P | o
So some of these fuels concelvably could be used

in reactors currently u31ng plate type fuels, but. again to

some extent that the reactor operator has -- he may be

|} reluctant to change for a number of reaSons, including' the

necessity of getting new regulatory approvals and so forth.of

his national}authorities. So it .is going to take a little

~while and it is a number of sort of coordinated and parallel

| actions, ‘I think, arecygoing to be neceSsary to = —---

COMMISSIONER GILINSKY: But this other aSpect'is
also being addressed in other words, “how to implement ite

MR. D. HOYLE-» Oh ‘yes. We have talked w1thtthese
fabricators,‘there is,consideration being given to a meeting
of fabrlcators from around the world, ~perhaps at Argonne in
the fall.

I'believe the European community is going'to ask
us to talk to users in the European community. The-users,
in fact, seem somewhat more reluctant, i for understandable
reasons, I think, than the fuel fabricators. The fuel

fabricators' only concern is can they still make a profit,

. and that's theirimajor concern.
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MR. LEWIS: 'Okay, that brings us well in to this:

second p01nt under the program, U.S. and Forelgn Reactlon

Sectlon 5.2,
N The‘reaction of U. S - and forelgn.research reactor.
operators and fuel suppllers to the thrust of the U.s. program
has been favorable, Iithink 1t issfair to say, but cautlous
ANL is currently 1n1t1at1ng reduced enrlchment

studles for new reactors, jOlntly w1th the Japanese and the‘

’ Australlans. In fact personnel exchanges on those programs

start this month. They are both de51gn1ng new'reactors, the
only two new ones in the world that T know of.
We are also undertaklng at ANL 2 numerous’ ‘case-

studies of reduced enrlchment conver51ons of ex1st1ng U S.

‘and foreign reactors. Many - of these are or w;ll‘be_301nt'

studies with the affected groups.

Now, the U.S. and European fuel.suppliers, I think,
are moving quickly, much more qulckly than I had expected
to be in a pos1tlon to. supply high uranium den31ty, low enrlched

replacement fuels for existing and new reactors at 20 and 45

percent enrlchment startlng in one to two years, maybe even

a llttle less than a year
The fuel fabrlcators, the commercial ones,are, of

course, General Atomic for zirconium hydride uranium fuels.

-~ They have moved out very quickly, partly due to DOE sponsorship
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of work there, but they are‘how talking about a complete line

l;ef.ZO pefdent enriched fuel for all.of their reactofs.,'They

plan not to prodﬁce‘any‘more highly enriched fuel.
MR. D. HOYLE: Inciaehtelly, if I could interrupt,

Dick, one‘of the-major motivations'in this has been the‘ever—"

~,1ncrea51ng cost of phy51cal securlty in hlghly enriched"

- uranlum fuel, and they now belleve that about 40 percent of

their fabrication costs are related to accountablllty and

physical security. Now, while this won't entirély be

‘eliminated by going to 20 percent ' or less, a major_portion

wiil.

MR. LEWIS: Espec1ally if any of their work is 93.°

MR. D. HOYLE: Yes.

COMMTSSIONER GILINSKY: It seems to me to make a lot
more sense by havingilower enrichmeht fuel than by havinéha |
lot of policemen around and that really is a very desirable
development. _ | .

MR. D.‘HOYLE: -Well, that?'s the idea, that's the
overall point of all of this. |

COMMISSIONER.GILINSKY: So it is-a terribly important
thing to do.

MR. D. HOYLE: We have sold the lowering of HEU
iargely to foreign countries not on the aspect that we:mistrust
your intentions, but rather we all have ptoblems with

terrorism and irresponsible parties. So really this program
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is ‘basically a phySical security sold program, if you Will.

MR. LEWIS: Now, NUKEM ih’ Germany rand CERCA in

' France have”moyed I think very qulckly in d01ng —-- they

:both produce ULAX alumlnlde fuel types,*and they have'done

“,an .amazing . amount of work 1n the last few months looklng at.

Very hlgh uranlum loadlngs.' They won t tell use everythlng

they know for proprletary reasons, but they are pmxmrlmg :Tf

- for this coming up,

 Reactor operators aré much less up-beat. They
are concérned, of course,'primarily about.reliability‘of
fuel supply and about the performance ‘of the reactors and

very leery about problems that mlght be raised in safety and

'llcen51ng reviews associated w1th g01ng to the lower enrlch—

_ments. They, of course are_worrled about the- ratchetrngﬁ

effect that when the safety and'licensing'reviews are reopened,

even for'this item that other things would be brought in that-

would basically put them out of.business.i'They are Cautious,

‘t6 say the least,

Then skipping on to page 15, as an overview statement,

'though most reactor,operators in the U.S. and abroad; can

see the feasibility of the U.S. enrichment reduction strategy

broadly.‘ Many operators of existing reaCtors at 30 megawatts

;_and above feel that near- term enrlchment reductlon is

1nfea51ble for them, that is, enrlchment reductlons must

await development of higher uranium density fuels. We generally
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agree With‘that, especially. for those reactors currently

'using the highest state of the art uranium density fuel

teéhﬁologies. So I thinklthere is pretty much a meeting of

" the minds if 'you étick,to the no reduction in:-performance

criteria, buf,perhaps\some,increase in fuel cost if YQu :
go thét wa&.' | | |

Now,;let‘mé'skip over tﬁis area of ‘Prograﬁ Status, 
YOu céﬁ read that if you are intérested,‘but it is underway ——}
substantially uﬁderway. |

Ali right, let me jus£ very:briéfly séylﬁith regard
to Item 6, starting on page 18, there is an overview here of -
State—of—the;Art of Research Reactor Fuéls Teéhﬁoiogy, we
qre talkingiabout basically three fuel types: Aiuminum
plate fuel loaded wifﬁ either uraniuﬁialUminum alloy. at say.

18 or 20 weight percent uranium, U30g aluminum or ULA, |
aluminum and the latter two the state of thé art is 42 to 45
weight percent.

Secondly, there are the U-ZrH TRIGA type roddéd fuels .
that curently are produced‘at 8 and a haif and 10 weight
percent uranium and at 20, 70 and 93 percent enrichment and this
is the GAI line. Then there us UOjp roddéd fuel that is used
for a couple of reactors.in the U.S., the so-called pulsor
reaétdrs. - Well, tﬁe U0y rodded fuel is basically power
reactor fuel. A

Now, jumping over to page 21 let me just say a few-
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about the prospects for development of higher uranium loading

ffﬁels." First of all, increasiﬁg the Weighf percent of

- uranium in any one. of these fuels increases the uranium

density, both because the fuel meat density increases and

because a .fraction of the dehsity,LthatLis;the uranium

increases.

The figure on thé next page shows the.effect, that is,'
there 1is a compounding effect, as you.gowto higheryweight
fraCtions of the dispursed fuel phase the uranium loadings
in grams per cubic centimeter .go up more rapidly-thaﬁ the
weight fraction. It also illustrates how very low the
uranium loadings.are in these fuel meats, not only on the
order of‘2_-;-

COMMISSIONER GILINSKY: Why is that, in order to get.

. an alloYtWithfgooduproﬁérties?

MR. LEWIS: Well, basically you want -- it is either
metallurgical! limits in the case of zirconium hydrides
situation or what they thought were.metalhﬁxﬁcai}'limits, but
in the'alﬁminum,splate-type‘arrangements what. . yph need is
very thin, very uniform distributions of fuel in the fuel
ﬁeat to avoid hof spots and get a lot of:heat transfer surface.
And you need a reasohable economical fabrication technique
such as rolling. .But that's Why this comes out —-- I mean this
compared with, for example, maybe 9 grams per cc, maybe 9 or 10 -

it would be 9 grams per cc in UO03. So you see, you are
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fighfing that problém fight off the bat.

. CHAIRMAN HENDRIE: But the answer principally isl
yes to youf'questibn. The propertieé of your fuel'meat under
radiation — tempe%ature and radiatiQnAconditions are what -
yoﬁ are'fighting.“You are also fighting fabrication prob&bly
tb a certéinﬂextent. You loadlthet ﬁeat compéct ﬁp, yoﬁ_ |
gét to pr§§ressiveiy:hardér>materialslto roll out and méintain.
in'a fuel flight, the'uniformity of distribution and the
thickness ﬁroperties and so on, the dog—béning, the fish-
taiiing out at the éends of the;ﬂatés is gettihg to really be
é fiérce.problem;-

MR. WILLIAMSON: I think it is also safe to say
frankly, that you.are also.fightihg a lotfofﬁiﬁeftia.' You
coula fabricate good fuels this way reasonably and.Cheaply,

there wasn't much point in trying to do anything else until

.a couple of things happened once the development of the very

very high flux reactors, on the one hand, and second the
non—proliferation concerns.

MR. D. HOYLE: Well, this is not a big business.
It is run on pretty prbfit margins, so the margin for research
and development has witnessed the fact that some 9 fabricators
have come and gone in the U.S. since the beginning days, 9 or
10.

NUKEM, for example, said that under the impetus of

the new U.S. policy, when they first started looking at this
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about a year ago, they now have learned a technique which
they did not describe, which permits higher uranium loadings
in all types of fueis,:even and including the alloy fuelé

with yields which are as least as good or better than they

had been getting Before. 'So I agree with Rick,‘it'is just

sort of an ineftia which is largely borne of economic

considérations. |

| MR. LEWIS:‘rTﬁat's why I think it is fair to say

that the inertia comes from economicévand conservatism.

After all, you have got to have very reliablé fﬁel and when

you get one that works; you don't change that unless there is

é very good reason. '

| COMMISSIONER GILINSRQ: Well, there's_a good reason.
MR. LEWIS: Okay, néw you have a new criterioq.

But briefly, what are the prospects for increased

‘uranium loadings, and I would break this into three areas.

The aluminum plate-type fuels, the TRIGA type fuels and‘
special fuels.

'Now, you CanAstart with the state-of-the-art
aluminum plate-type fuels, U30g or alUminide dispersions 1in
AIUmihum, énd you can raise the Weight ﬁercent. And it is
felt by the.experts in the U.S. and I find now in Europe also,
thaﬁlyou can probably go successfully from the 42 wéigh

percent uranium up to perhaps 60 or maybe 65 weight percent,

particularly the aluminide looks attractive, but both are being




- 10
11
12

13

14

15
16

17

18

19

20

21
22
23
24

25

ﬂhydride fuels, of course 'TRIGA has less of a problem.-'They

.development of higher uranlum loading of zirconium hydrlde
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looked at. There are the problems that you alluded to in thatp
but I thlnk that will be successful And that.in itself'would
permlt 95 percent of the reactors in the World to go to 20
percent,‘lf;you ‘could just do that.

'‘Now, 1n the second area of TRIGA, uranium zirconium

are inherently a lower reactor. It is a‘rodded reactor and
inherentlyhyou have got less heat transfer surface perAgram
of.fuel‘and that sort of'design,'even'though you make_thegpins -+
we'are talking about‘very.small pins for‘their high power

reactor;' So they can more easily go to 20 percent for their

market but they have undertaken partlally at DOE expense,

fuel, they have under‘development 20-we1§ht percent, 30 welght_

percent and 45 weight percent. |
| They are very optimistic as it typical of General

Atomic, I,think generally, about all of those fuels. I guess
I am less sure, but‘I'm sure that the 20 percentgis>feasible,
maybe the 30.percent and hopefully the 45. They say thej are
ready to give a fixed price bit on fuel deliveredlat'45'weight'
percent and I can just say, well, I've_got my fingers crossed
for them. - |

| There is a lot of testiné, of course; that has to be
done yet on that, in my vlew. L

Now, going on then to the special fuels UOy -- one
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- way that you can use UO, is in platelet form, thin plats

- clad in Zircalloy.. I am told that at various points in the

U.S. fuel development program for power reacﬁors such as

EBWR, this,was‘part~of our program and it may be part‘of the

 military program for all I know, but the French, as a matter

of fact, sériqusly plan.tO'useifhin'plate UOQ, they call'it.

their;éaramelafuél design, so seriously that CEA‘is cﬁrrently

'fébricating a full core of this type of fuel for a .Asyris

which is a 70 megawatt reactor. It is currently using MTR,
uranium aluminum plate type fuel and it will go .to- this
thin UO, plate fuel at .somewhere in :the 7 to 8 percent
enrichmént range. |
MR. D. HOYLE: If I might interject there, I think

thé big question perhaps is_nét whether this fuel will work,
bﬁt what it Qill cost. What they are doing is on . $trictly
a bench scale and most people think this will be a very
expensive fuel td fabricate on a commercial scale.

- .MR. LEWIS: Thgre is alsouthe question'of-fuel reliab-
ility, because in o;der to make it reasonable economical, -they
are going to have to back.off on quality of the fuel. And if

they do that there are real questions as the French can see

it whether the fuel can stand the power densities that are

in these cores. So it is a test which is one of the French
answers to the réduced:.'enrichment problem.

Now, beyond the U30g and ULAy work in the area of
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special fuels the U.S. is currently looking at uranium 10

percent molly,‘ﬁranium*silicide and UC‘for fuel meats, either

as plételets -- .directly ‘as platelétsvér as distributions in

aluminum. Those are quite a bit more speculative, but they
do hold out the prospeét of much higher thermal ‘conductivity
than U0y and very highiﬁranium densities.

If they were successful, I think you could talk

about reducing all of the research reactors down, if not to

20 percent, at least to sdy 45 percent enrichment. But that
has got to await the success of those devélopments.
I noticed in our discussions with the French that

the CEA people were also looking at the U-10 molly for this

~application.

Well, in condlusion, let me just go to pagé 24 and
make a pitch for a few things thét the NRC could do to hélp
us in the program. |

Firstly, as we have already discussed with Bill ROSS
in Reactor Safeguards Branch in NRC, it would be very useful
to have the NRC_promulgate'safeguards regulations, specifically
for test and rééeérch reactors in the first place, reflecting
their particular situation. But beyond'that, reguiétions
that would give credit fdr enrichment reductions below 93
percent, but substantially above 20 percent. And I:think
specifically 45 percent, but the optimum would be a sliding

scale of, let's say the trigger quantity of fuel as a function
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of enrichment.

i

Secoadly, jou are goiﬁg tp be re&eiviﬁgwliéense
appiications‘for use oflﬁ?AX aluminuﬁ,-and'probably'U368
aluﬁinum'fuels‘in-liéensed reacto#$ replacing uraniﬁm aluminum
allof,fuélé‘witﬁiﬁ ﬁhe U.S.' ‘And.tﬁgse liceﬁse‘applicaﬁions,

espéciéily the first few would be vefy helpful to éxpedite‘

.these. The University of Michigan, in fact; has one now in

and pending for a UALX conversioﬁ-that happens to be at 93
percent enrichment and a very low weight percent. That is
a particular situation, and ‘when United Nuclear went out of

business therevwére no sources for their fuel, so DOE asked

Atomics International to make them fuel. AtomiCS‘Internétional

'makesvonly aluminide fuels.. So .what they did, they backed off

from the statefof;the—aftlﬁeight percent way down to, Igdon't
know, 5 weight perdént:or:something( uranium a very low mix,
but at 93 percent enrichment and gave them fuel that has their
same Ur235 per plate. But that conVérsion, there is a safety
analeis‘report or license in for license review now, éh
addendum. |

MR. D. HOYLE: Dick, if I could'jﬁst ihterject one
éther thing here. |

Not only do I think it is important to get some of
these fuels in and demonstrated, I think that is going to be
the proof test for the reactor operators, but since so many

regulatory bodies abroad do look to the NRC's rule-making and




24

25

o -2
L
7
9
o 10
S 11
| 12
o 13
| VIS
15
16
17
. 18
19 .
29
| 21
| 22
- 23
|
‘

34

decisions.in their own practice, that this would ‘have
sort of a double- barrel p051t1ve effect going toward lower
enrichments, I belleve. |

MR. WILLIAMSON-“In some places in the world that
may well be the pac1ng 1tem. In some countrles;‘we were.
told the reactor operators are d01ng almost anythlng to not
change anythlng, because they don' t want to void their
llcen51ng set up as long as they don't change anything, yon
know, their llcense continues. The minute they change
anything, even in the direction of greater safety,nthey need
an entirely new license. | '

COMMISSIONER GILINSKY: We have that proplem too.

'MR. WILLIAMSON: We were rather surprised by the
degree to Which, when we talked to people at the IAEA

advisory group meeting that we all attended, how much the

reactor operators were more concerned by the licensing and

safety implications than they were by fuel cycle costs or
whether the fuel.would'work or anything else.

COMMISSIONER GILINSKY: Well who is in charge of thlS
here, do we have somebody who is overseeing this here?

MR. GOSSICK: No, I think NRR is generally aware of
what is going on,.but I'm not sure. You talked to, I believe,
Ross in Reactor Licensing.

MR. LEWIS: We gave a briefing similar to this to

J. Miller?




10

11

12

13

14
15
16

17

18

19

20

21

22

23

24

25

35

MR. GOSSICK: Yes.
 COMMISSIONER GILINSKY: Isn't he in Security?
'CHAIRMAN-HENDRIE: That's on the sécurity'side;

to see what dlfferences you mlght make w1th regard to 93

versus 45 to; 20 on the securlty, maybe. The questlons of

*rev1ew1ng appllcatlons for changeover to 1ncreased uranlum

loadlng decreased enrlchment of fuels would come =—-- |

MR;_GOSSICK: Out of the operating reactor branch,
probably,'Stello,lwouldn't it? |

 CHATRMAN HENDRIE: Yes.

‘éOMMISSiONER GIiINSKY: It would seem to me‘vitvauld
be good if - there was just somebody who is a contact p01nt for
others.- |

| MR. LEWiS: So far,iBillﬂRossrhas done this.‘

MR. GOSSICK: Bill Ross has done that?.

MR;'LEWIS: Yes;”but' that'S‘more in the safeguards
area. But he has taken the initiatiVeﬁonithatt

MR. GOSSICK: T will talk to EQ Case and see.

-COMMISSIONER GILINSKY: See if this isn}t>important,
enough that there just out to be one person that you can go
to.

MR. WILLIAMSON: One of the recommendations coming

out of the adv1sory group meeting was that the IAEA con51der

holdlng a further spe01al group, whether 1t be:an advisory

group~or a meeting of consultants it wasn't clear, to assist
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countries  that wanted to look into questions of regulation,

safety and what have you‘with respect to research reactors

- and the'use of the_low‘enriched fuels.. I assume that the

agency will accepr that recommendation. We will bé scheduling:

Ta meetlng of experts and I thlnk it is very clear .that the

countries concerned will be looklng to the U.s., and that means
in this case the NRc; for some leadership in how you go about

making safety analysie for these new fuels and how you draft

‘regulations to conform to the new fuels}‘et cetera. I don't

know how quickly the IAEA w1ll be moving on thls,.but I
lantlclpate we will be having a meeting probably within 6 months
to.year in this area, lSo'I think some preparatory‘work will
probably be needed. | | | |

COMMISSIONER GILINSKY: fThis is all terribly impor-
tant,unfortunately there are artifical constraints that
impede this job. . |

Who is handling this at‘DOE?

MR. LEWIS: The people involved are Sal Ceja (C-E-J-A)
in International Affairs and Wade‘Ballard (B-A-L-L-A-R-D) in
Nuclear Energy. Wade is ---

COMMISSIONER GILINSKY: The research people aren't
involved in 1it?

MR. LEWIS: No, this is all within Thorne's -- well,
International Affairs is separate, but within Thorne's area.

COMMISSIONER GILINSKY: I would have thought that --
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.wouldn t John Deutch be funding some of this. work here. in

the sense that ———
MR. LEWIS: Let}me.defer.thatléa
COMMISSIONER GILINSKYf T guess I meant that ‘some

of the research efforts in the labs would only fall under

“him.

MR. LEWIS: Oh;lthe-uses'ofﬁreactors;vdefinitely

,dQ'

CHAIRMAN HENDRIE. Yes, but John S research empire
in the lab stems towards the basic research I guess it is

the non-biomedical basic research, physics, chemistry =---

COMMISSIONER'GILINSKY: ‘Well, is there some informal _

group of something that pursues this?
MR. D.UHOYLER(C Doyowmeanlirithin DOE or.othérwise?
. There is a subgroup,hthé%NSC’ad hoc group on

nonproliferation which follows HEU matters.' In fact, I chair

that group and it has 1nteragency representation 1nclud1ng the

,NRC I might add. We are g01ng to have a meeting on. Friday

to bring people up to speed of that group.'>

CHAIRMAN HENDRIE:‘ Who is our representative'>

MR. D.ﬁHoYLE: Jim Shea or one of his people has
participating in that. -_

MR; WILLIAMSON: Much of that same group, in turn,
overlaps the ~same - group on nuclearnexport control. So a lot

of the same representatives are involved. So this gets cranked
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intbvthat quite heavily. -

 CHATRMAN HENDRIE: Let's see, you are in touch with

, £ha£ group, that's. fine. You haVé a‘good-reasbn then to hé&é
"Aéontéct‘iﬁ Reactor Safeguards B;anch or the secﬁfify aspecté

j;afe.cbveréd; I think i£ wou1d bé-uéeful to:sdfg‘bf b;ing on -
:’board.theaséfé#y sidé:réviéwers‘in NRR.who have to;deal with :

_épplicationé to go oVer'from the highly enriched.ffléw,directibhd

MR. GOSSICK: I will talk with Ed and see what he
wants .to set up. .
CHATRMAN HENDRIE: -- the plate forms and so on and

get. a lead contactithere. I ﬁ@i@@ifoNRC cOuidrdoTnparticularly,

work on,theclike, could do an effective-jobAin reviewing

amendments, or at least the first few when they finally cOme'3

in, fhe reéctors that will be coming ih”attémptihg.to do fhis
that thét might encourage otheré to sét“farward;and~talk

to fuel supplier$.~' )
:Are all7the research reactors contrééting -- they

are having to contract in Europe, I guéss, for elements?

MR. LEWIS: No, well, the ones that are.privately

funded, I think geherallynare, but .those that could get their

funding through DOE aré generally now still géing through DOE

and DOE Lis.setihg up Atoﬁics=International to pfovide‘their

fuel Supplies§< |
CHAIRMAN HENDRIE: Platé—type?

MR. LEWIS: Plate-type.
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MR. D. HOYLE: On a cost;plus, fiXed—fee bésis.

'Well, actually they'Wou}d provide it, whereas before
thef:have“beén'giving a’ financial grant toward the.procureﬁent
of such fuel when U.S.,Nucleér and othérs'were opefating.‘

Now, they would simplfﬁjust bé providing the fuel --- .

" QCQMMISSIONER GILINSKY; Weﬁare stiil‘supporting -——=

. MR. D. HOYLE: ;Oh;'yés. About‘alaozen or something
like that.'.Ten,'I thihk;'sémething 8‘o£.i0 which the University
of Miésouri of one of them, University‘of Michigan.and so forth.
This'fortunately gives gs a liﬁtle additional leVerage in
trying to encourage the reactoroperators to reduce enrichments,
and we are going to tfy to-maké maximum use of . that as ngl.
>CHAIRMAN'HENDRIE: Let's see, there is‘an outfit in

Massachﬁsétts that makes the --—-

MR. LEWIS: Yes, that's Texas Instruments.

That's also CPFF.

CHAIRMAN HENDRIE: ~-- makes the HIFR flel.

MR. LEWIS: Well, also they are going to production
for HFRB in Brookhaven .and ORR. Then agaih,vthére is no
commercial fabricafors, they want to use highér uraniﬁm density
fuels but highly enrichedf So they are gqing to Texas
Instrucment;'but that's CPFF.

of gourse, AT in California primarily makes ATR fuel
for the Naval facilities,and they - are sort of branching in to

this research reactor thing as means to divert some of the
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overhead costs.

MR.‘D.‘HQYLEi But they made it very clear to us,

" although they were. totally uninterested in getting in to this

in a commerical basis, that it was again, a vefy small
pofential profit %hd.a very high equipment an&éStment}

) MR. WILLIAMSON: I might make one or,two.other‘quick
Qbservations: | |

In the first place,-with respect tolsafeguards and

security, tOmfhe extent that there were matters that were
eithef within the Executive Branch ﬁurvieﬁ or in the combined
purview of the Exécutive Branch and the NRC, we have already

moved in several cases, away from the use of contained U-235

' as a standard that’we would set towards\effebtive kilograms

as a means of encouraging use of lower enrichments. I think
that's one possible solution to the-ﬁrdblem for doﬁestic
applicatibn here, as well.

MR. D. HOYLE: We‘will, by the Qay, shortly be

requesting the NSC to interpret the Presidential  threshold

apbroval levels as being effective rather than contain kilograms|

So that will encourage the use of lower enrichments.

CHAIRMAN HENDRIE: Let's see, a kilogram of 20 percent

MR. D. HOYLE: This only applies to above 20 percent.

CHAIRMAN HENDRIE: -- is zero effective kilograms?
MR. D. HOYLE: Right, right.

So even 70 percent, rbughly, would be only a little
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as much U=235. as yquicould_———

MR. WILLIAMSON: Six times thei45 percent, et cetera.

Seéondly,.we have talked briefly to the iAEA‘and
to-the‘Austrians'agout the possibility of a~demonstration,
a foréign demonsfratiohlat the Dédésivorsdorf Reactér.‘
That is not the only caﬁdid, but it ié one‘fér'a fairly eéfly
deﬁonstfation that these;highéi.weight percent fuels can be
used effectively. We doithinﬁ;thét it is impdrfant to have
a fairly early demonstration.

MR. LEWIS: I think it is Worth saying that iroﬁ
a saféty and license point of view that the intermediate.
enrichmeﬁtjreductionsieither,to 45 perééﬁt or in some caées
at 20, mean the introduction of existiﬁg technology. It’is
used in ATR, if is uséd in HIFR, HFBR and so on, so it ié not
totally new, but it is now for the reactors involved. They
have to be assured of the safety and for many countries it is
a new technology for. them. |

MR.,D.'HOYLE; We also believe that there will ---

CHAIRMAN HENDRIE: I don't think- there is that

MR. LEWIS: I don't éither.
CHATRMAN HENDRIE: If you can run a 40 weight percent
UAL mix in aluminum with uranium fully enfiched and drive it out

to high burnout, you sure don't look for much problem by taking
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and running that out until the reactivity is run down and

you have to tufn the machine off and reload, because you just

will have fewer fissions per cubic centimeter of that matrix

material for fadiétioﬁ damage ---

MR. LEWIS: But I have érgued a fact on' that bésisv -
thétlyop prébably'donft néed any demonstrafions,'big large
scale;aémonStrétions, fuli scale burnouts, but reaCtér
6perators are more conservative, They wént to ---

CHAIRMAN HENDRIE: Ah, they talked to.ourilicensiné
pebple.

(Laughter)

MR. D. HOYLE: I might also add that Qe expec£ éome
pro?osals for cooperation from the foreign fabriéators,
perhaps;froﬁ CEA as well, which is developing'thelcaramel fuel.
The limitations are largely as one would suspect in the
préprietarY‘informat@on area, but there might be exchanges of

sample and some irradiations and reactors of the respected

. countries. We are kind of open, in a way, for proposals and

there seems to be .an interest in this area.
MR. WILLIAMSON: There is one final thing which has

not been publicly announced which I think I can say here, and

that is wershope to have an announcement, perhaps this week,

at the UN special session on disarmament of a program of

expanded cooperation in the nuclear field, modest program.
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' It is largely in the nature of a gesture, but

: ﬁlncluded in that would be some-.money by the IAEA for .

20 percent fuel and fOr'fabrication serv1ces, so,that'ﬁ_V

instead of relying exolusively on. the stick of not making

' HEU available, we will also have some. carrots to offer

'people as a positive encoutragement to lower enrichments.

COMMISSIONER GILINSKY: And you said that you

' may'organize<a‘seminar at Argonne?

' MR. LEWIS: Well,fthere are two meetings that are

coming up that\are planned, one is primarily for fuel

ifabricators and for major,R&D organizations such as CEA and

;the like where we would look at, flrst of all generlc

problems in. reduced enrichment de81gns, phySics and
engineerlng,iand secondlf, try. to get the manufacturers to
give us as much information‘as‘thej wili on where’they stand
on being able to manufacture this stuffi

We had planned to maybe organize such a thing in

_.September_orfOctober,of this year;‘probably_by-invitation'only,

.but invite‘particularly'the Frenoh,‘the Germans and the

Japanese. Those are the main categories.

| Then a broader meeting'is plannedbprobably next
yvear by IAEA of reactor operatorsbon the broad subject of
upgrading and renewal Of existingvreactors and new reactors,

the problems there. That will include case studies in

énrichment reduction. So there are those things coming up.
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CHAIRMAN HENDRIE: - Okay. Lee, 'if you would look

in to the NRR llcen51ng 31de SO that all of the NRC group

‘ought to have 1nterest in and. partlclpatlon in thlS so it

could be brought forward and understand this effort and. the

- usefulness of mov1ng ahead w1th thlngs llke the spec1f1c case

" now in hand the Unlver51ty of - Mlchlgan, that' would be very

good.
| I thank you very much for,coﬁing, Dick.,
COMMISSIONER GILINSKY; Thank you, that,was a very
nicerbriefing. | |
CHAIRMAN HENDRIE: We appreciate it very much. It
was very informative and Very helpful.

(Whereupon, the Commission took a brief recess at

10:45 then proceeded on to other business.)









