
SE0000008

10.6.98
AP 98-090D

PRODUCTION OF WEAPON'S USEABLE PLUTONIUM
VERIFICATION ASPECTS

by Andre Petit, Consultant, France.

Paper prepared for the FOA Seminar. Hasseludden 3-5 June 1998.

The basic purpose of the projected "Cut-off Treaty" is to stop the production of
nuclear materials for explosive use. That means that, when such a treaty would enter
into force, any production of explosive nuclear material would only be permitted if
dedicated to peaceful uses under IAEA safeguards. Of course, such a very general
committment will need to be defined with more precision for the two nuclear fission
explosives known at present, HEU and plutonium, and possibly, in the opinion of
some, for the key fusion explosive, tritium. The present paper is limited to the case of
plutonium.

What is "weapons-useable Plutonium"?

The answer to that question is not as simple as it looks. Laterally speaking,
any nuclear material, including natural uranium, is weapons-'useable" provided it is
processed in the right way. It is the reason why all nuclear materials are subject to
safeguards. So the terminology is ambiguous, and it would be better to speak about
material which can directly be used for the manufacture of weapons without change
in its isotopic composition. That is what the IAEA calls "direct-use materials",
category which covers uranium enriched at more than 20% and, for the time being,
plutonium of any isotopic composition. The words "weapons-useable" (as opposed to
"weapons-grade") are usually used by those who consider that an explosive can be
made with plutonium from any isotopic composition, and that, accordingly, the treaty
should apply in the same way to all plutonium produced. But, in this case, why
should we speak about "weapons-useable plutonium" and not, more simply, about
"plutonium"?

A second point at issue is to give a definition of "production". On purely
scientific and technical grounds, plutonium is "produced" by the reactors in which
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uranium is irradiated. But many consider that the key stage of plutonium "production"
is reprocessing, and that irradiated fuel should not be considered as containing
plutonium, but just "nuclear wastes". For those holding this view, the Cut-off Treaty
should only impose safeguards on separated plutonium. Others, however, underline
that the "radiation barrier" disappears once the fuel has been cooled down for a
sufficient period (depending on the type of reactor in which it has been irradiated)
and that such irradiated fuel becomes "piutonium mines" from which the plutonium
can easily be extracted without the need for highly sophisticated reprocessing
plants, and that it should, accordingly, be properly safeguarded.

A third problem is to determine if all categories of plutonium should be
considered as "direct-use" materials (as they are at present) or if, as in the case of
uranium, a threshold linked to the isotopic composition should be considered. Many
specialists underline that no weapons have ever been manufactured with highly
irradiated plutonium (nor with 21% uranium!), and that the treaty should only deal
with "weapons-grade" plutonium and uranium. There is, of course, no precise
threshold below which such material could not directly be used for the manufacture
of weapons, and over which it could. That is the reason why the threshold of 20%
was chosen for uranium, in order to be far away, on the safe side, from the real
"weapon-grade" material. It has been suggested that the same be done for
plutonium.

Technically speaking, there is an unanimous consensus to recognize the
three following categories of plutonium:

-super-grade: less than 2% of Pu 240;
-weapons-grade: between 2% and 7% of Pu 240;
-reactor-grade: around 24% Pu 240.

These figures, and especially the large gap between 7% and 24% show that a
reasonable threshold, similar (although at a different level due to the different nature
of the materials) to the one found for uranium, could be found around 20%. The
output of important reprocessing plants being limited for safety reasons to a
minimum of 17% of Pu 240, such a threshold could be adopted without practical
inconvenients.

Whether one or another category is taken into consideration for the treaty is
of little importance as far as the basic treaty committment is concerned. Indeed, the
treaty poses no limitation on the production of materials of any category if they are
under safeguards. But it makes a very important difference in the field of
safeguarding. If plutonium in any composition or form is considered a "weapons
useable material", safeguards under the "cutoff treaty" must cover all irradiated fuel
and all separated plutonium in the same way, whatever the isotopic composition of
such plutonium. But at the opposite the safeguarding requirements will be much
lower if only "weapons-grade plutontum" is considered, as the production of such
plutonium in power reactors is very unusual and, if and when it occurs, such
plutonium can very well "disappear" at the stage of reprocessing, through mixing
with plutonium derived from highly irradiated fuel.

It is to be noted that, when the 20% threshold was adopted for uranium, there
was , in the world, no significant quantity of uranium enriched between 7% and 40%.
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The important quantities of 19% uranium now existing, namely for feeding research
reactors, are the result of the creation of the threshold. The case of plutonium is, in
this respect, somewhat different. Contrary to what happens in the case of uranium,
they are very few reasons for using (and thus for producing) weapons-grade
plutonium for peaceful uses, or for trying to be as near as possible to the threshold.
The only one, up to now, has been the construction of critical or sub-critical
assemblies for criticality studies about fast reactors. If such a threshold is
recognized, the proportion of plutonium produced to be safeguarded as "direct-use"
materials would be even lower than the one for uranium. At the opposite, if such a
threshold is not recognized, the quantities of plutonium to be safeguarded as "direct-
use material" will grow exponentially, as plutonium is an unavoidable by-product of
the production of nuclear energy.

To make it short, there will be a need to adopt, in the framework of the "Cut-
off Treaty" a coherent attitude towards the two nuclear explosives, in order, as well,
to give the necessary assurances against any breach of he treaty, and to avoid
unnecessarily heavy and costly safeguards measures. In order to do so, the
international community will have to determine whether the diversion risk presented
by weapons-grade plutonium in irradiated fuel is higher or lower than the one
presented by separated reactor-grade plutonium, and if each of them is higher or
lower than the one presented by 19% uranium, taking into account the very limited
number of centrifuges necessary to re-enrich it.

What are safeguards under the "cutoff treaty" supposed to be?

But, after all, be it for uranium or plutonium, we have to ask ourselves what
safeguards are supposed to achieve under the Cut-off Treaty. One opinion which
seems to prevail nowadays, is that such safeguards would be different in nature from
the safeguards implemented under the NPT. Because most signatories of the Cut-off
Treaty would be Non-Nuclear-Weapons States (NNWS) signatories of the NPT to
which NPT safeguards apply in any case, the Cut-off safeguards regime should only
deal with safeguards to be applied to Nuclear-Weapons States (NWS) and the so-
called "threshold States" already possessing nuclear weapons. The fact that these
countries already possess nuclear weapons is supposed to render unlikely, and less
politically significant, the possible diversion of "indirect-use materials" such as low
enriched uranium and irradiated fuel for manufacturing "direct-use materials" for
additional nuclear weapons in undeclared enrichment or reprocessing plants.
Accordingly, safeguards under the Cutoff treaty could be limited to the safeguarding
of "direct-use" materials (HEU and separated plutonium), and of existing
reprocessing and enrichment plants and the absence of undeclared ones.

Whether such discrimination is going to be accepted by the international
community seems questionable. It could possibly be accepted for NWS because of
the status recognized to them by the NPT, and notwithstanding the strong pressures
existing at present for a non-discriminatory safeguarding of the peaceful nuclear
industries in NWS. But is it likely that the Belgian, German, or Japanese
Governments could accept the idea that tough safeguards measures on their civil
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nuclear industries in order to avoid the possible diversion of indirect-use materials
enabling to build one or two nuclear weapons would be an important necessity,
whereas the same would not be important in India, Pakistan, or Israel? Would it not
be difficult for the international community to justify spending more money on the
safeguarding of countries having always had excellent non-proliferation credentials,
than on those having joined the Cut-off Treaty but still refusing to join the NPT?

Contrary to what has been said by many of us since yesterday, I do not think
that safeguards can be different for the Cut-off Treaty and for the NPT. The only
difference is that, in the case of the Cut-off, some nuclear material will remain out of
safeguards. But the technical objective of safeguards will be the same, i.e. to verify
that no "direct-use" material is produced without being subject to IAEA safeguards. It
is hard to imagin how the Agency could claim being able to achieve the same
technical objective by essentially different approaches, in the case of the Cut-off and
in the case of the NPT.

For these reasons, it seems to me unlikely that the non-discrimination
committment as regards safeguards implementation, made by the NWS towards the
threshold States in the framework of the Cut-off negotiations can be limited to these
States. Even before the Cut-off negotiations started, there was a strong demand of
non-discrimination by NNWS concerning safeguards implementation on the civil
industries of NWS. This demand has still increased with the NPT extension
Conference, and the adoption of new safeguards approaches following the 93+2
program, and is unlikely to decrease in the future.

Up to now the main objective of international safeguards was horizontal
proliferation. In that context, the main argument against applying full safeguards to
NWS was financial: why should the international community waste money in
safeguarding States who, in any case, are free to build all nuclear weapons they
wish? But, notwithstanding that argument, Euratom has been spending half of its
safeguards resources on the safeguarding of the french and british civil industries for
the sake of non-discrimination, and, as far as we know, the US still insist on the
safeguarding of the nuclear material they sell to other NWS. Moreover the Cut-off
treaty poses the problem of safeguarding vertical proliferation, not only in NWS, but
as well in NNWS. The outcome of the 93+2 program is likely to increase dramatically
the efficiency of IAEA safeguards, and it seems likely that many States will insist in
order that the resources made available as a result be allocated to the performance
of a really non-discriminatory regime, especially in the framework of the Cut-off
Treaty when it enters into force.

The arguments heard yesterday in favour of a different safeguards approach
for the Cut-off Treaty could, if I understood correctly, be summarized by saying that
vertical proliferation is less a problem than horizontal proliferation, and that,
accordingly, safeguards need not be as effective for the Cut-off as for the NPT. Of
course, that is the traditional position of most NWS. But is it acceptable to others,
especially as extended powers are granted to the IAEA by the new Protocol?
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How to safeguard Plutonium under a non-discriminatory Cut-off?

If nothing is changed, safeguarding plutonium under the Cut-off Treaty, will
mean safeguarding irradiated fuel, reprocessing plants, separated plutonium,
irradiated fuel storages and MOX fuels in exactly the same way as today under the
NPT. But if the signature of the Cut-off Treaty leads really to a worldwide non-
discriminatory safeguards regime, it will be necessary to adopt safeguards
approaches enabling to implement such a regime without unacceptable costs. The
93+2 program has open the way for such new approaches, although it did not spell
out concrete solutions. It will be up to the Board of Governors and to the Secretariat
to elaborate such solutions as the need arises. But it is not too early to try to imagin
such solutions in fora as the one we are sitting in. I will try to make suggestions in
that respect for safeguards applied to plutonium.

For the time being, it seems to me that the refusal of the Agency to distinguish
different categories of plutonium according to their isotopic composition, leads to an
"over-verification" of reactor-grade plutonium, as compared to weapons-grade
plutonium, or even 19% uranium. Such a situation will be unevitable until the IAEA
will make between these two categories, a distinction similar to the one it makes
between HEU and LEU. As the quantities of reactor-grade plutonium are much
greater than the quantities of weapons-grade plutonium, and that disparity is going
to increase with time, the lack of distinction will result in an always increasing waste
of resources. To give only one example, there is no rationale, whatsoever, for
inspecting fresh MOX reactor fuel every three monthes instead of one year, but
inspecting low-irradiated OLR fuef or 19% uranium only once a year.

Moreover, the distinction between categories of plutonium would enable to
achieve an important additional step towards non-proliferation in the framework of
the Cut-off Treaty, by enabling the treaty to put a real ban on the separation of
weapons-grade plutonium. As already mentioned, and contrary to the case of
uranium, they are indeed very few cases where weapons-grade piutonium is
necessary for peaceful purposes. Exceptions could be organized for such cases. It is
of course not possible to avoid, in all cases, under-irradiation of fuels in reactors. But
it would be easy to put a ban on the reprocessing of weapons-grade plutonium, as it
is always possible to mix underirradiated fuels wit others, in order to avoid that any
separated plutonium be weapons-grade.

Conclusion

If the necessary distinction between categories of plutonium is made, and if
the possibilities open by the 93+2 program are fully implemented, it should become
possible to implement in the framework of the Cut-off Treaty, as well as in the
framework of the NPT, a safeguards regime, fully non-discriminatory as far as the
peaceful nuclear industries of NWS are concerned, with an amount of resources not
significantly higher, if at all, than the one globally devoted at present to international
safeguards. Such a regime could concentrate the inspection effort on really
weapons-grade materials (be they separated or not), and the means to produce
them, without neglecting non-weapons-grade materials such as reactor-grade
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plutonium or 19% uranium, but keeping the inspection effort at the level appropriate
to the relatively lower risk they represent.

But I am afraid all my paper is out of context of what is being actually
discussed in this Seminar. If I understood correctly, what many of us are after is to
determine how we could make cheap safeguards for safeguarding the Cut-off, while
keeping costly safeguards for the NPT. Im am sorry, but personally I have no interest
in discussing such an issue. If cheaper safeguards are less effective, I see no
reason why we should apply them to India, Israel, and Pakistan. If they can be as
effective, as I believe is the case thanks to the new Protocol, I see no reason why
they should not be applied, as well, to NPT signatories.
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