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The International Civilian Reprocessing

Business

BY FRANS BERKHOUT

t is a curious irony
that just as the
separation of pluto-
nium for military
purposes 1s drawing to a
close, the separation of
plutonium in civilian
programmes is undergoing
unprecedented expansion.
Far from being another
‘peace dividend,” commer-
cial reprocessing is an
artefact of beliefs and
. technological commitments
made several decades ago.
Whereas a few years ago it
appeared that commercial
reprocessing faced a slow but certain death
because it was too costly and unpopular,
the context has changed over the past
couple of years. This article provides an
explanation of the scope of and justifica-
tions for civilian reprocessing, and provides
an analysis of the changes now occurring |
in the international reprocessing business.

Reprocessing defined

The vast majority of power reactors today are
fuelled with enriched uranium. The energetic, or fissile,
uranium (uranium-235) is irradiated and fissioned in
the reactor to generate heat. Over a period of three to
five years, the fissile content of the fuel is gradually
depleted. This depleted or spent fuel routinely needs to
be replaced with fresh fuel. Hot and highly radioactive
spent fuel is therefore discharged from the reactor. The

_ heat and radioactivity are generated by the decay of
- new radioactive materials produced during nuclear
" power production.

Following discharge from the reactor, the spent fuel
must be stored securely, usually under water, to allow it
to cool. There are two alternative routes for spent fuel

' management over the longer term. Either the fuel can
- continue to be stored, and perhaps eventually disposed

A The Thermal
Oxide Reprocessing
Plant (THORP) at
Sellafield, England,
commissioned in 1994,

of as a waste (direct
disposal), or the fuel can be
chemically processed to
separate out its constituent
parts (the “closed” cycle).
Reprocessing is the
chemical separation of
plutonium (0.2 to 1 percent
by weight) and uranium
(95-96 percent) from the
fission products and other
long-lived wastes (3—4
percent) contained in spent
nuclear fuel. Cumulatively,
about one-third of spent
fuel discharged from power
reactors has been repro-
cessed to date; the remain-
der has been placed in
long-term storage pending final disposal.

Justifications for reprocessing

To tell the story of how civilian
reprocessing has evolved it is necessary to
SEE CIVILIAN REPROCESSING ON PAGE 2 °
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- International Implications
~of US Reprocessing

- BY LYDIA POPOVA

n the fall of 1995, the environmental community in
Russia learned about the letter sent by Defense
Nuclear Facilities Safety Board Chairman John
Conway to Secretary of Energy Hazel O'Leary in

. support of reprocessing as a method of spent fuel
- management. The start up of reprocessing at the
. Savannah River site in February 1996 was perceived by

the Russian community as a confirmation of the US

. government’s intention to reconsider the policy on
- reprocessing adopted under President Jimmy Carter. [t

SEE EDITORIAL ON PAGE I
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know not only about the technological and industrial
context, but also about the assumptions and beliefs
which have powered the whole enterprise. Nuclear
reprocessing 1s the quintessential ‘big’ technology. For
instance, the Thermal Oxide Reprocessing Plant
(THORP) at Sellafield in the United Kingdom took 20
years from planning to execution. The total capital cost
of the plant was about $4 billion. Big technologies
require strong rationales. Over time, as conditions and
perceptions change, these rationales are also forced to
change.

Justifications for civilian reprocessing fall roughly
into three time periods. During the early period
stretching from the 1960s to the mid-1970s, reprocess-
ing was considered the only viable management option
for most spent fuel types. Plutonium recycling in fast
neutron (“breeder”) reactors was regarded as an
essential feature of the long-term growth of nuclear
power, providing energy security in an age of energy
scarcity. Recycling plutonium in this way would unlock
the energy potential of the more abundant uranium-
238 which does not fission in significant amount in
conventional reactors.

[n the second period, from the mid-1970s to the
late-1980s, the economic and strategic case for repro-
cessing gradually unravelled. Nuclear power grew more
slowly than expected and uranium, far from being
scarce, turned out to be relatively abundant. Low
uranium prices undermined the economic case for
plutonium whose real cost increased greatly due to
escalations in the price of reprocessing. Meanwhile,
although huge amounts of public money was spent on
research and development, breeder reactor
commercialisation remained a distant dream, primarily
because of the great technical difficulties involved.
During this period, the proliferation risks of the
‘plutonium economy’ became a serious international
issue. Since the mid-1970s, the United States has had a
de facto policy opposing civilian reprocessing. Justifica-
tions for reprocessing therefore turned less and less on
the value of plutonium as a fuel and more on the claim
that reprocessing yielded environmental benefits over
the alternative spent fuel management route:
storage-direct disposal.

In the current period, storage-direct disposal has
become the preferred spent fuel management route in
most countries. Reprocessing survives primarily due to
the inertia of industrial and commercial commitments
made during the 1970s and 1980s. In the future, the
industry is likely to be limited to a shrinking ‘core’ of
reprocessor countries: France, the United Kingdom,
Japan, Russia, and perhaps India. Despite this clear
declining trend, the economic, security and environ-
mental rationales for reprocessing are now being recast.
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The evolution of civilian reprocessing

Civilian reprocessing has remained the preserve of
the few, with nuclear weapon states establishing an
early commercial advantage which they have never
given up. Today there are just four major commercial
reprocessing facilities in the world: La Hague and
Marcoule in France; Windscale/Sellafield in the United

SEE CIVILIAN REPROCESSING ON PAGE 6
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FRANCE

BY MYCLE SCHNEIDER AND MATHIEU PAVAGEAU

n France, plutonium separation began as a part of
the nuclear weapons research program developed
after World War II. Three plutonium producing
reactors were put into operation between 1956 and
1958 at the Marcoule site. UP1}! the first full-scale

" reprocessing plant was completed there in 1958.

- Cogéma, a subsidiary of the Commissariat a I'Energie

" Atomique (CEA) set up in 1976, inherited technologies
- and facilities developed for the weapons program.

Cogéma is the operator of the French reprocessing

- program, with contracts from both the military and the

French electric utility, Electricité de France (EDF).

. Cogéma operates two large scale reprocessing plants at
- La Hague, UP2 and UP3, which together produced

roughly 80 percent of all separated plutonium in the

© world in 1995. The nominal annual capacity of each is

800 metric tons of heavy metal, equivalent to an annual
production of separated plutonium of about 8,000 kg.
UP2 was started up in 1966, originally to reprocess
Magnox fuel. Its nominal capacity varied and was
finally put at 400 tons per year. From 1976 onwards a

* new head end enabled the plant to reprocess oxide fuels
. of light water reactors (LWRs). Since 1994, after

significant modification and expansion, the plant

. operates under the name UP2-800 to indicate its new
- nominal annual capacity. UP3 came on line in 1990.

The French plutonium industry’s development over

- the past 20 years has depended on important contracts

. from foreign clients. More than half of the spent LWR
- fuel processed at La Hague has been of foreign origin.

. UP2 reprocessed foreign fuel up to 1990 and has since

- been entirely devoted to French fuel (with the exception
" of a batch of German MOX fuel processed for demon-
- stration purposes), UP3, financed by foreign clients, is

" due to reprocess only foreign fuel until around the year
- 2000. In 1977 and 1978, 30 foreign customers in seven

" countries funded the construction of UP3 and in return
- received contracts for UP3’s planned reprocessing

" capacity during the first ten years of its operation.

- Today, Cogéma provides nuclear fuel services to electric

utilities from Germany, Japan, Belgium, the Nether-

- lands, and Switzerland. SGN, an engineering subsidiary
" of Cogéma, is providing the know-how for the con-

- struction of the Rokkasho-mura reprocessing plant in

" Japan, based on the design of the plants at La Hague.

Despite its long-declared policy to reprocess all

" spent fuel unloaded from reactors, France is unable to
- do so. The present capacity of the reprocessing plants
" at La Hague is completely committed to EDF and
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© of its future use.”?

REPORT

- foreign clients and Cogéma can now reprocess 850

_ metric tons out of some 1200 metric tons of spent fuel
- unloaded annually from French reactors. The spent fuel
. which is not reprocessed is put into storage. In 1996 it

- became clear for the first time that EDF did not intend
_ anymore to achieve the all-reprocessing goal. A fierce

- conflict is now taking place back stage within the

nuclear establishment over the definition of a future
spent fuel management strategy in France. In 1992

_ already EDF decided—without any publicity—*“not to

take into account anymore, in deduction of the provi-

" sion for reprocessing, of the value of plutonium which
- will come out of reprocessing, given the uncertainties

)

Further, EDF is having second thoughts about the

~ use of mixed-oxide (MOX) fuel due to its high cost

. relative to uranium fuel. Today sixteen reactors are

* licensed for MOX fuel use (30 percent of the core), of
. which nine were loaded with MOX by the end of 1996.

EDF will have to expand its MOX program and ask for

. a MOX license for an additional 12 reactors. According
" to information obtained by WISE-Paris, the Minister

- of Industry has recently ordered EDF to increase the

* number of reactors to be “moxed” to ten in the next

. year. France already has very large stockpiles of

- plutonium, which will increase over the coming years

. since MOX throughputs are limited and plutonium

- production is not decreasing accordingly. Official

_ figures for stockpiles of unirradiated plutonium in

France in various forms (separated, fresh MOX, etc.)

. amounted to 55,300 kg as of December 1995 of which

25,700 kg belonged to foreign countries.’ Thus, France

. is aggravating both problems: spent fuel and separate

plutonium stocks. E e

Mpycle Schneider has written extensively on nuclear and

© energy issues as a scientific journalist and consultant. He 1s

the co-founder and director of the World Information

: Service on Energy in Paris (WISE-Pans).

Mathieu Pavageau is an associate researcher at WISE-
Paris, working particularly on management of radioactive

" waste and the plutonium industry. He is the co-author of
- numerous WISE-Paris publications.

* 1 UP stands for “usine de plutonium™ (plutonium factory).

2 EDF, Rapport annuel 1994, Paris, 1995, Translation by the author

¥ Ministére de I'Industrie, L'énergie nucléaire en 110 questions, Ed. Le
Cherche Midi, Octobre 1996
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