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in the 1970s, the Republic of Korea (South Ko-

rea) has been intermittently interested in the
reprocessing of nuclear-power spent fuel. Such repro-
cessing would typically separate the spent fuel into three
constituent components: the unfissioned uranium re-
maining in the spent fuel, the plutonium produced dur-
ing reactor operation, and the highly radioactive fission
products and transuranics other than plutonium. The plu-
tonium, which like uranium-235 (U-235) isafissile ma-
terial, could then, once it is separated during the
reprocessing, be fabricated into reactor fuel or used to
produce a nuclear weapon. Initially, South Korea's in-
terest in reprocessing was sparked by the general world-
wide enthusiasm for plutonium breeder reactors, and
then soon afterwards by consideration of reprocessing
as a potential route to nuclear weapons. By the late
1980s, South Korearemained interested in reprocessing
but focused on the prospect that plutonium recycling

From the beginning of its nuclear power program
i
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could reduce dependence on imported uranium. During
the 1990s, the South K orean government remained con-
cerned about energy security but also began to see re-
processing as away to address South Korea' s spent fuel
disposal problem. Throughout this entire period, the
United States consistently and effectively opposed all
reprocessing initiatives on nonproliferation grounds. We
review South Korea's evolving interest in spent fuel re-
processing, and argue that there are alternatives to re-
processing and recycling that can better achieve uranium
savings and better rationalize spent fuel disposal. Such
alternatives also would not require South Koreato over-
come U.S. objections to reprocessing.

EARLY EXUBERANCE

The South Korean government, when it started its
nuclear power program in the late 1960s, reflected the
great optimism of the worldwide nuclear industry, which
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had impressively expansive hopes for nuclear power.
South Korea's first long-term nuclear energy develop-
ment plan of 19682 called for the construction of two
500-megawatt eectric (Mwe) nuclear power plants by
1976, aplan later altered to support construction of one
600 MWe plant to be operated by the Korea Electric
Power Corporation (KEPCO).® In March 1976, the Ko-
rea Atomic Energy Research Institute (KAERI) called
for the construction of 22 nuclear power plants (23 gi-
gawatt electric [Gwe]) by 2000, corresponding to 50
percent of total projected electric generating capacity.*
In January 1978, the Ministry of Commerce, Industry
and Energy (MOCIE) announced that, given the uncer-
tainty of international prices of petroleum and insuffi-
ciency of domestic coal production, it would make sense
for South K oreato construct 46 nuclear power plants by
2000.5

While these plans turned out to be overly ambitious,
South Korea did begin to establish a strong nuclear
power program in the 1970s. During this period, KEPCO
contracted with Westinghouse for six pressurized-wa-
ter reactors (PWRs) (5.0 GWe total),® with Framatome
for two PWRs (1.9 GWe),” and with Atomic Energy
Canada Limited (AECL) for one Canadian Deuterium
Uranium reactor (CANDU) (0.7 GWe).2 The deal with
Framatome increased South Korea's range of nuclear
technology and fuel supply.® Moreover, South Korea's
purchase of the CANDU, which uses natural uranium
as fud, if it led to further orders, would help to reduce
dependence on foreign enrichment.® By the end of the
1970s, South Korea had one PWR (K ori-1) that became
operational in 1978. It also had two research reactors,
TRIGA Mark 11 (250 kilowatt [KW]-thermal) that oper-
ated from 1962 to 1996, and TRIGA Mark I11 (two MW-
thermal) that was purchased from General Atomics
(GA), and operated by KAERI from 1972 to 1996. These
research reactors were for basic research, radioisotope
production, and personnel training.

During the 1970s, South Korea also began to think
about plutonium recycling. Its 1968 long-term nuclear
plan called for feasibility studies on nuclear fuel fabri-
cation and reprocessing to be completed by 1976. The
plan projected that a reprocessing plant would be de-
ployed by 1981. This projection reflected the then wide-
spread concern in the world nuclear establishment that
world uranium reserves would soon be depl eted, and the
assumption that the commercialization of fast breeder
reactors would be realized in the 1990s.> KAERI's
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“Third Five-Year Nuclear Energy Development Plan
(1972-1976),” publishedin 1972, called for the construc-
tion of apilot reprocessing plant (32 metric tons of heavy
metal [tHM] in spent fuel per year) by 1976.%

SOUTH KOREA’'SDREAMS OF NUCLEAR
WEAPONS

Although the South Korean government’ s interest in
reprocessing doubtless reflected in part aworldwide in-
fatuation with the prospect of breeder reactors, therewas
also another, more immediate, factor driving the
government’ splansfor reprocessing. In 1970, the United
States announced plans to withdraw part of its forces
stationed in South Korea, based on the so-called “ Nixon
Doctrine” that called for Asian allies to take more re-
sponsibility for defending themselves.** Following this
announcement, the United States began reducing its
forcesfrom 70,000 to 44,000.* This shocked the South
Korean government, which immediately established two
defense agencies: the Agency for Defense Devel opment
(ADD) and the Weapons Exploitation Committee
(WEC).®® The WEC reportedly voted unanimoudly inthe
early 1970sto proceed with the devel opment of nuclear
weapons. 1’

Soon afterwards, the South K orean government sought
to purchase apilot reprocessing plant from France.’® As
noted earlier, reprocessing isan indispensabl e step to the
acquisition of plutonium, which along with U-235, isa
weapons-usable material. A safeguards agreement be-
tween the International Atomic Energy Agency (IAEA),
France, and South K orea entered into force on Septem-
ber 1975, and thereafter the French government notified
the South K orean government of itsreadinessto provide
apilot reprocessing plant.*® However, the South Korean
government under strong U.S. pressure ended negotia-
tionsin January 1976.%

This did not end South Korea s search for reprocess-
ing technology entirely. In 1976, South Korea started ne-
gotiations with France for the purchase of a
Post-Irradiation Examination Facility (PIEF), consisting
of four heavy concrete cells and two lead-lined cells.*
The purpose of thisfacility was to test and evaluate the
performance and integrity of spent fuels. The U.S. gov-
ernment requested that the size of the PIEF be limited
because of concerns that South Korea could be laying
the foundation for a domestic plutonium separation ca-
pability.?
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In parald with its efforts to purchase reprocessing
technologies, KAERI also began negotiations with
Canada in 1973 for the purchase of an NRX research
reactor, and with Belgium after 1975 for the purchase
of amixed-oxide (MOX) fuel fabrication facility. How-
ever, the Canadian government halted negotiationswith
South Korea after the explosion in April 1974 of an In-
dian nuclear device using plutonium produced in the
Canadian-provided CIRUS research reactor, a clone of
the NRX.2® The negotiations with Belgium also were
ended in November 1977, again dueto U.S. interven-
tion.

South Koreaat some point appearsto have abandoned
the projects designed to provide it with anuclear weap-
ons option. In January 1977, President Park announced,
“We will not go nuclear...” at his annual inspection of
the Ministry of National Defense.?® President Jimmy
Carter’s 1977 announcement of plans to withdraw all
U.S. ground troops by 1982 again provoked South Ko-
rean officials to raise the prospect of acquiring nuclear
weapons.” However, Carter soon thereafter in 1978 can-
celed thewithdrawal plan.? Since then, there have been
no public statements by South Korea about possible
nuclear armaments acquisition.?® The clandestine
nuclear weapons program evidently ended for good af -
ter the assassination of President Park in October 1979.%

ECHOES OF REPROCESSING IN THE 1980S:
THE “TANDEM” FUEL CYCLE

President Chun (1980-1988), who took power in a
military coup in December 1979, scaled back civilian
nuclear energy devel opment during his administration.3!
Inthe 1980s, South K orea contracted for only two PWRs
(2.0 GWe).®2 In January 1986, KAERI aso contracted
with AECL to construct a multi-purpose research reac-
tor “HANARO” (30 MW-thermal).*®

In the 1980s, there was oneinteresting replay of South
Korean interest in reprocessing followed by U.S. oppo-
sition. In 1983, KAERI with AECL performed a joint
study of a“TANDEM fuel cycle,” in which PWR spent
fuel would be fabricated into fuel to be usedin CANDU
reactors.* Inthe TANDEM fuel cycle, the spent PWR
fuel is dissolved, as in conventional reprocessing, but
the plutonium and uranium are co-precipitated without
separation, while the fission products and higher ac-
tinides are removed. However, only one additional step
would be required to separate the uranium and pluto-
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nium. As a conseguence, the U.S. government opposed
the joint study, and it ended in late 1983.* In October
1989, South K orea proposed atrilateral arrangement for
the development of the TANDEM fuel cycle involving
South Korea, the United States, and Canada at the ROK/
USA Joint Standing Committee on Nuclear Energy Co-
operation, but no agreement was reached.®

RENEWED INTEREST DURING THE 1990S IN
REPROCESSING FOR ENERGY SECURITY
AND SPENT FUEL DISPOSAL

Inthe 1990s, KEPCO contracted with AECL for three
additional CANDUs (2.1 GWe)* and with HANJUNG,
a South Korean vendor, for six PWRs (6.0 GWe).*® At
the end of 1999, 12 PWRs (10.9 GWe) and four
CANDUSs (2.8 GWe) were in operation, while four
PWRs (4.0 GWe) were under construction.® Accord-
ing to the 1999 L ong-Term Power Supply Plan, 23 PWRs
(24 GWe) and three CANDUs (2.1 GWe) will bein op-
eration in 2015, corresponding to 33 percent of South
Korea stotal electricity capacity.®

This substantial nuclear power capacity, existing and
projected, will result in alarge and growing spent-fuel
inventory. At theend of 1999, 2,165 tHM (tonne of heavy
metal) of PWR spent fuel were stored in reactor spent
fuel storage pools at three nuclear power plant sites
(Kori, Yonggwang, and Ulchin), while 1,919 tHM of
CANDU spent fuel were stored in pools and concrete
silos at the Wolsong site.** At the Kori site, spent fuel
in excess of the storage capacity of the pool of the old-
est plant, Kori-1, has been moved into the pools of Kori-
3and Kori-4.%2 A 1997 analysis projected that all spent
fuel storage pools at the Kori site would be saturated by
2003-2005 and at the Yonggwang and Ulchin sites by
2004-2009.% 1t thus appeared that additional storage
facilities for PWR spent fuel would be required before
South K orea had constructed a permanent spent fuel re-
pository, currently planned for 2030.# To confront this
problem, KEPCO began to explore the possibility of
sending spent fuel overseas for reprocessing, with the
returned plutonium then recycled in fresh MOX fuel.®

Suppliers have shown interest in this reprocessing
option. Indeed, in 1995, COGEMA and BNFL, the gi-
ant reprocessing companies of France and Britain, re-
portedly offered to reprocess South Korean spent fuel
and to facilitate the use of MOX fuel in South Korean
PWRs.* KEPCO was apparently persuaded by the low
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prices offered by COGEMA and BNFL for reprocess-
ing,* athough even at these prices a simple analysis
shows that plutonium recycling is still more costly than
the once-through fuel cycle.®

In any event, KEPCO thought the idea had sufficient
promise that in 1997, it hired aU.S. law firm, Hogan &
Hartson, to intercede on its behalf with the U.S. Depart-
ment of Stateto obtain U.S. consent to the reprocessing
of South Korean spent fuel. It was understood that, ab-
sent such intercession, the United States would not con-
sent to reprocessing.*® KEPCO also considered the
possibility of sending to COGEMA for reprocessing the
non-U.S.-origin spent fuel irradiated at Framatone-sup-
plied PWRs at the Ulchin site. This spent fuel is exempt
fromthe U.S. prior consent rights under the Korean-U.S.
nuclear cooperation agreement.®® Ultimately, however,
South Korean government officials decided that South
Korea would not try to reprocess even non-U.S.-origin
spent fuel without U.S. consent.5!

With reprocessing therefore not a short-term option,
the South K orean government decided that all spent fuel
discharged from its PWRs and CANDUSs could after all
be stored on site through 2016 by re-racking pools, in-
tra-site transshipment of spent fuel, and in yet-to-be-
constructed dry-storage facilities.®? After 2016, the
government plans to have a centralized away from re-
actor (AFR) interim storage facility in operation.>

The South K orean government considered optionsin
addition to foreign reprocessing. Starting in 1992, the
government began to establish several long-term nuclear
energy development plans to enhance the utilization of
nuclear energy.> The planscall for construction of a330
MW-thermal fast reactor after 2010 on the assumption
that commercialization of fast reactors would occur
about 2025. They also call for afeasibility study on the
use of MOX fuel for plutonium recycling to be done by
2010, and for astudy of the so-called DUPIC fuel cycle,
discussed below. All of these programs implicitly as-
sume reprocessing or other separation technology. How-
ever, the research and development (R&D) budget
outlays for these initiatives were relatively small.*®

THE DUPIC PROGRAM: AN ALTERNATIVE
TO CONVENTIONAL REPROCESSING?

In 1991, KAERI and AECL with the participation of
the U.S. national laboratories undertook a feasibility
study of the DUPIC fuel cyclein order to improve ura-
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nium utilization and to reduce spent fuel volume.>® The
basicideaof the DUPIC fuel cycleistore-fabricate PWR
spent fuel (which still contains approximately two times
thefissile material content of natural uranium aswell as
non-volatile fission products and higher actinides) into
fuel for heavy water reactors, without separating pluto-
nium from either the uranium or non-reactive fission
products.>” The DUPIC fuel cycle offers a higher de-
gree of proliferation resistance than the TANDEM fuel
cycle by virtue of the high radioactivity of the DUPIC
fresh fuel .® However, it requires large hot cells and re-
mote manipulation equipment that could also be used
aso for small-scale reprocessing.

In 1999, South Korea set up facilities at the KAERI
site for dismantling small amounts of PWR spent fuel
in hot cells at the PIEF and for fabricating DUPIC fuel
bundlesin hot cells at the Irradiated Material Examina-
tion Facility (IMEF).® The formal ceremony marking
the opening of the DUPIC facility was held at KAERI
on March 17, 2000.%°

However, KEPCO has stated that it has no specific
schedule for commercialization of the DUPIC fuel
cycle.’t Even though KAERI favors the DUPIC fuel
cycle, KEPCO is highly critical of it and clearly prefers
to move forward with reprocessing and plutonium re-
cycle.s2 KEPCO's skepticism about the DUPIC fuel
cycle is due to several factors. Some technical issues
remain unsolved, especially radiation protection for
workers while they are loading DUPIC fuel into exist-
ing CANDU reactors,®® and economic viability is un-
certain.

SOUTH KOREA DOESNOT NEED
REPROCESSING AND RECYCLING

The DUPIC fuel cycle notwithstanding, South Korea's
most intensively examined candidate to provide im-
proved uranium savings and spent fuel management re-
mains reprocessing and plutonium recycling. Plutonium
recycling in PWRs would achieve approximately 15
percent uranium saving with plutonium recycle only, and
31 percent uranium saving with plutonium and uranium
recycle, compared to the once-through fuel cycle® Since
South Korea depends on imported natural uranium and
foreign enrichment services for its nuclear fuel,®® such
savingswould help somewhat to reduce that dependence.
However, unless South Korea has both a domestic re-
processing capacity and aMOX fabrication facility, the
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value of plutonium recycleisvery limited as a measure
to buffer against uranium supply interruption due to a
sudden policy change of supplier governments. In any
case, even if South Korea were determined to secure a
supply of uranium, there appear to be severa aterna
tives available that would not involve reprocessing and
a head-on confrontation with the United States.

Consider first the DUPIC fuel cycle. Uranium saving
by the DUPIC fuel cycle would be approximately 18 to
25 percent, compared to the once-through uranium fuel
cycle, or roughly the same as the savings through pluto-
nium recycle.®®* The DUPIC fuel cycle similarly would
not enhance energy security unlessit also included sig-
nificant new domestic facilities for separations of spent
fuel. However, with respect to proliferation resistance,
the DUPIC fuel cycle appears to have advantages over
plutonium recycling.

There are other alternatives available to South Korea
that could obviate the need for any separation of spent
fuel and recycling, either in aDUPIC or plutonium fuel
cycle, while achieving the same or nearly the same ben-
efits afforded by plutonium recycle or DUPIC.

One such possibility is presented by the promise of
advanced fuels for CANDUSs. In 1996, KAERI and
AECL darted ajoint research program, which wasjoined
by BNFL in 1997, to develop an improved CANDU
(CANFLEX) fuel using uranium recovered from repro-
cessed light water reactor fuel .5” The recovered uranium
(RU) contains about 0.9 percent U-235, which can be
burned in a CANDU to obtain about double the burnup
of natural uranium fuel.® Inlate 1997, aBNFL research
team fabricated RU into a fuel element for the
CANFLEX fuel bundle.® In addition, KAERI has un-
derway an R&D program for developing advanced
CANDU fuels using dlightly enriched uranium of 1.2
percent and 1.5 percent U-235.7 Such fuels would al-
low burnupsthreeto four times greater than that of natu-
ral uraniumfuel.” With such burnups, the use of dightly
enriched uranium of 1.2 percent and 1.5 percent U-235
in CANDUswould require approximately 25 percent less
natural uranium than natural-uranium fueled
CANDUSs.”

Consider another example, the use of thorium-uranium
fuel (a3:7 mixture of 19.5 percent-enriched uranium and
thorium) in PWRs in a once-through fuel cycle. Such a
fuel cycle would require approximately 12 percent less
natural uranium than auranium fuel cyclewith a45 ther-
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mal megawatt-day (MWd)/kgHM (kilograms of heavy
metal) burnup. If one compared the uranium-thorium
fuel cycle to uranium with a comparable burnup of 70
MWd/kgHM, the savings would be still greater—about
25 percent.” This cycle also requires thorium equiva
lent to about five percent of the natural uranium required.
However, the natural occurrence of thorium (9.6 ppm
[parts per million]) is more than three times that of ura-
nium (2.7 ppm) in the earth’ s crust, and high-grade tho-
rium ores appear to be equivalently abundant.” Thisfuel
cycle does produce U-233, which is a fissionable mate-
rial. But the fissile mixture of U-233 and U-235 of the
spent fuel will always be diluted by the U-238 to con-
centrations below that necessary for direct weapons use.
The U-233 in spent fuel will also be accompanied by U-
232. This isotope decays with a 69-year half-life to a
daughter isotope, which upon decay emits a very high-
energy gammaray, making the use of the material for a
weapon very difficult.

Other measures also are potentially usable if uranium
security becomes a problem, for example, the establish-
ment of a strategic uranium stockpile. Assuming a con-
stant real uranium price of $30 per kilogram of uranium
and ared discount rate of five percent ayear for 10 years,
the extra uranium charge at the end of 10 years would
be $19.50 per kilogram. Thistrangatesto about six cents
per kilowatt-hour (kWh).” Thisis much less than the
extra cost of reprocessing in plutonium recycle.

Asafinal illustration, pressures on uranium resources
could be eased considerably if progress is made on the
recovery of uranium from seawater. The most recent
Japanese and French estimates of the cost of recovering
uranium from seawater are in the range of $80 to $100/
kgU. Based on this cost (about $90/kgU), using seawa-
ter uranium would add an increment to the total gener-
ating cost of electricity of only 0.28 cents per KWh.™

Aside from uranium savings, a second reason for in-
terest in reprocessing is to relieve the burden of PWR
spent fuel storage. However, overseas reprocessing of
PWR spent fuel would postpone the additional storage
burden only by about eight to 10 years” because stor-
age would have to be provided for the returning high-
level waste (HLW) produced by spent fuel
reprocessing.” Moreover, the cost of management and
disposal of HLW from reprocessing will not be signifi-
cantly less than those of disposal of spent fuel because
the cost of repository depends not on the physical vol-
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ume of thewaste but on the heat rel ease from the waste.”
The DUPIC spent fuel emits nearly the same decay heat
as PWR spent fuel and generates volatile and some semi-
volatilefission products removed during the DUPIC fuel
fabrication process.®

In any case, any requirements for additional PWR
spent fuel storage can be delayed until at least 2030 by
allowing inter-site transshipment.® Domestic transpor-
tation of spent fuel could be provided by seabecause all
South Korean nuclear power plant sitesarelocated along
the seacoast. Recent proposals for international spent
nuclear fuel storage in Russia® or Australia® provide
other potential long-term alternatives to solve South
Korea's spent fuel management problems.

REPROCESSING IN THE FUTURE?
TWO WILDCARDS

With few energy security or economic reasons for
South Koreato pursue reprocessing and recycle and with
the United Statesfirmly opposed to such activities, there
appearslittle prospect for South K orean reprocessing any
time in the foreseeable future. However, two polar de-
velopments could conceivably upset this prognosis, or
so some have argued. These developments are the re-
sumption of reprocessing by North Korea, or in contrast,
areunification of the Korean Peninsula

Inregard to thefirst of these wildcards, sincethe mid-
1980s, South Korea and the United States have consid-
ered various measures to persuade North Korea to
abandon its nuclear weapons ambitions.®* In December
1991, South and North Korea signed the Joint Declara-
tion on Denuclearization of the Korean Peninsula, pledg-
ing not to test, manufacture, produce, receive, possess,
store, deploy, or use nuclear weapons, as well as prom-
ising to abandon domestic nuclear reprocessing and en-
richment capabilities.®® In May 1992, North Korea
reported to the IAEA that it had about 90 grams of plu-
tonium subject to safeguards from a one-time reprocess-
ing of defective fuel rods. However, shortly afterwards
IAEA inspections led the agency to suspect that North
Korea had actually reprocessed spent fuel on several
occasions since 1989. This finding and a subsequent
threat by North Korea in 1993 to withdraw from the
Treaty on the Non-Proliferation of Nuclear Weapons
precipitated a crisis, which then led to adiplomatic ini-
tiative by the United States that came to be known as
the Agreed Framework, formalized in 1994.8 Under this
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framework, North Korea will suspend various nuclear
activities, including most importantly reprocessing ef-
forts at its Yongbyon facility. In return, South Korea,
the United States, and Japan established the K orean Pen-
insula Energy Development Organization (KEDO) to
provide North Korea with two Korean reactors with a
capacity of 1,000 MWe each.#” But if North Korea re-
sumed reprocessing, South Koreamight well reconsider
its no-reprocessing pledge under the Joint Declaration
in order to hold open anuclear option if it appeared that
North Korea were moving toward such an option. &

With respect to the prospect of an end to the conflict
between the Koreas, would the United States, in such
an event, drop itsopposition to the reprocessing of South
Korean spent fuel? As noted above, the United States
has consistently blocked South Korea's exploration of
both domestic and foreign reprocessing, using its legal
rightsover U.S.-origin spent fuel aswell aspolitical pres-
sure.

The case of Japan adds fuel to speculation that the
United States might be willing to relent in this opposi-
tion if the Korean conflict were ended. Due to lack of
indigenous energy sources, Japan, like South K orea, has
emphasized nuclear energy asamajor energy sourceand
has al so pursued reprocessing and plutonium recycling.
However, in contrast to South K orea, Japan has been per-
mitted, under a bilateral agreement signed in 1988 with
the United States, to reprocess U.S.-origin spent fuel,
domestically and overseas.® This permission supercedes
a U.S.-Japan nuclear cooperation agreement that was
essentially the same as the present bilateral nuclear co-
operation agreement between South Korea and the
United States. Why then should the United States treat
Koreadifferently than it does Japan even if the Korean
conflict is ended by reunification or otherwise?

Onecertainly could argue that the United States should
be willing to drop its opposition to reprocessing in the
event of reunification.®® However, the United Statesis
highly unlikely to take this step as it would be contrary
to the long-held U.S. opposition to reprocessing and
commercia use of plutonium (even if the United States
has pragmatically accepted reprocessing in Europe and,
as noted, in Japan). Moreover, the United States would
bewary of adomino effect. After South Korea, Taiwan,
which has in the past pursued a reprocessing option,
wouldin all likelihood want to reprocess; and there might
be other countries as well. Fred McGoldrick, a former

75



JunemiIN Kang & H.A. FEIVESON

U.S. State Department official who was for along pe-
riod centrally engaged in U.S. nonproliferation policy,
made the following point:
...At most, | could visualize the U.S. agree-
ing to the transfer of Korean spent fuel to the
UK or France for reprocessing but only if the
plutonium were not returned to Korea. This,
of course, raises its own problems because it
isnot at all clear what could be done with the
plutonium. There is a glut of plutonium in
Western Europe, Russiaand the United States
and thereisno market for it. Hence | seelittle
likelihood that the U.S. would agree to repro-
cessing K orean spent fuel in Europe unlessthe
Europeanswould agree to keep the plutonium.
In such an eventuality, Korea would presum-
ably have to pay for the storage costs which
are likely to be high — the physical protection
measures would be quite costly.®

The Japan analogy is also not convincing. As
McGoldrick stressed, when the United States concurred
in reprocessing in Japan, the Japanese had already made
aheavy investment in reprocessing and recycling facili-
ties. Also, Japan, unlike South Korea, did not have a
nuclear weapons program after World War 1. In any
case, the present U.S.-South K orean agreement does not
expire until 2014, and it would seem that neither the
United States nor South K oreahas much incentiveto re-
negotiate the agreement at this time.®

CONCLUSIONS

Inthe 1970s, South Korea' sinterest in plutonium was
driven primarily by national security concerns and by
the infatuation of a whole generation of nuclear engi-
neers worldwide with the plutonium-breeder reactor.
More recently, South Korea s interest has been driven
largely by considerations of energy security and spent
fuel management (though no doubt the breeder reactor
dream remains alive to some extent). In both these cases,
there are better alternatives than reprocessing and recy-
cling. It isvery likely then that any South Korean move
to reprocessing will be seen by the United States and
other countries as reflecting South Korea' s renewed in-
terest in devel oping a nuclear weapons option. On these
grounds, such a move would certainly be opposed by
the United States. In sum, there appears to be no ratio-
nale on energy security, spent fuel management, or eco-
nomic grounds for South Korea to pursue reprocessing
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and plutonium recycle at this time, and little prospect
that it will do so in the face of international opposition.
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