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I. INTRODUCTION
David von Hippel writes: "A regional approach to nuclear materials security could have positive
spillover effects beyond a NWFZ. Creating and monitoring a regional nuclear materials regime could
be a core function of a permanent council on security established as part of a comprehensive Treaty
on Peace and Security in Northeast Asia."

David von Hippel is a Nautilus Institute Associate.

The views expressed in this report do not necessarily reflect the official policy or position of the
Nautilus Institute. Readers should note that Nautilus seeks a diversity of views and opinions on
significant topics in order to identify common ground.
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II. POLICY FORUM BY DAVID VON HIPPEL
Regional Nuclear Fuel Cycle and Energy Security Cooperation in Support of a Regional

NWFZ

A durable nuclear weapons free zone (NWFZ) in Northeast Asia (NEA) requires securing not only
nuclear weapons-related fissile materials but also those in spent fuel from nuclear power reactors.
Management of nuclear spent fuel is closely associated with energy security in all NEA countries,
particularly the Democratic People’s Republic of Korea (DPRK). A regional approach to nuclear
materials security could have positive spillover effects beyond a NWFZ. Creating and monitoring a
regional nuclear materials regime could be a core function of a permanent council on security
established as part of a comprehensive Treaty on Peace and Security in Northeast Asia. [1]

1. Regional Cooperation on Nuclear Fuel Cycle Issues: “Front End”, Technology, and
Reprocessing

The Republic of Korea (ROK) and Japan depend heavily on nuclear power. Most of the anticipated
global growth of nuclear power use will occur in NEA, particularly China. The ROK and Japan have
accumulated thousands of tons of spent fuel containing plutonium (Pu) and other materials
potentially usable in nuclear weapons. Japan’s reprocessing program contains more than 50 tons of
separated Pu. Japan and China enrich uranium for use in nuclear reactors, and the DPRK says it
intends to do so. Cooperation on nuclear issues in NEA has been discussed for years, but have not
moved forward.

How fissile materials are managed and tracked—through enrichment, storage, reprocessing, and
final disposal—affects the viability of a NEA-NWFZ. Increased transparency, including possibly a
regional monitoring and verification scheme, as well as shared fuel cycle activities or facilities, could
serve the ROK and Japans’ energy security goals while offering both sufficient confidence in the
others’ nuclear activities to allow a NWFZ to be sustained. These arrangements could be extended to
other non-nuclear states as might join a NWFZ such as a denuclearized DPRK, Canada and
Mongolia.

Japan’s reprocessing program aims to increase energy security by “recycling” plutonium in nuclear
fuels for use in current and next-generation reactors. The ROK wishes to pursue a similar path for
similar reasons--but also to be treated equally as Japan. However, the DPRK is unlikely to give up its
weapons so long as the programs persist because they represent a fast-track for the ROK and Japan
to develop nuclear weapons, especially as the benefits of reprocessing are dubious. [2]

Option 1.1: Establish a regional consortium on nuclear fuel enrichment;
Option 1.2: Limit, forego, or end reprocessing and/or “pyro-processing” in non-nuclear states in a
NEA-NWFZ; [3]
Option 1.3: Create regional emergency enriched “fuel banks” or leasing arrangements; and/or
Option 1.4: Collaborate on nuclear equipment manufacturing/export, and a nuclear vendor code of
conduct [4].

2. Regional Cooperation on Nuclear Fuel Cycle Issues: “Back End”, Spent Fuel Storage and
Disposal

Spent fuel pools at reactor sites and the few existing intermediate storage facilities are rapidly filling
up in the ROK, Japan and Taiwan. China’s younger reactor fleet has more spent fuel space, and an
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interim storage facility is under construction. Preliminary discussions and design of permanent
disposal facilities in Japan, the ROK, and China are underway, but siting of such facilities,
particularly in the ROK and Japan, will be difficult. The focus has been on retrievability and shallow
subterranean storage sites.

Option 2.1: Establish regional intermediate spent fuel storage and disposal facilities such as
centralized repositories located in NWFZ countries, with international management combined with a
regional monitoring and verification system on fuel inventories in such schemes to assure
participants that no nuclear materials are diverted. International monitoring of dispersed
intermediate storage facilities is also possible, although current laws in the ROK and Japan impede
siting and construction of intermediate storage; and/or

Option 2.2: After 2030 (that is, when spent fuels are sufficiently cooled and disposal technologies
sufficiently advanced), establish permanent regional waste disposal sites, including “deep borehole
disposal” whereby spent fuel, high-level wastes, and possibly separated Pu, diluted and immobilized
in inert material, would be placed in holes drilled 3 to 5 km into stable rock strata [5].

3. Fukushima as a Driver of Change in Nuclear Policy

The March 2011 Fukushima reactor accident led all states to re-examine nuclear plans and nuclear
safety. Spent fuel pools are used in almost all reactor designs to store spent nuclear fuel for at least
five years (and sometimes much longer) following removal from reactors. The Fukushima disaster
suggests that the high-density packing currently used in pools at many plants should be reduced to
allow passive cooling of stored spent fuel if power is lost. Also, pools should not be located such that
damage to reactors can affect the operation of pools or vice-versa. These changes could reduce
greatly the vulnerability of nuclear plants to accident, faulty construction, inept operation, or attack,
and thereby, the potential radiological consequences of such events [6].

Option 3.1: Initiate regional dialogue to improve the transparency of spent fuel storage and
disposal arrangement, but also to address the urgent issue of spent fuel pool design, de-densification
of spent-fuel storage in pools, and retrofitting of reactors to reduce the risk arising from spent fuel
pools. Such discussions could include the DPRK and serve as a strong and necessary complement to
a NWFZ.

4. DPRK Energy Insecurity and International Assistance Options for the DPRK Energy
Sector

Energy insecurity has played an important role in the DPRK’s slow motion nuclear proliferation
strategy and motivates both its weapons program, and its own aspirations to obtain nuclear power
reactors for electricity and prestige. This motivation is also rooted in its lack of key fuels,
particularly petroleum (the DPRK military uses 30% of total supplies) and technologies with which to
redevelop its economy in the post-Soviet era. Current levels of petroleum products production and
imports into the DPRK, even if fully diverted to the military, will not sustain the military in an active
war with the ROK for more than a month. Thus, any realistic proposal to remove nuclear weapons
from the DPRK must redress its energy insecurity and will entail substantial technical assistance and
external investment to reconstruct the DPRK’s energy infrastructure.

Option 4.1: Improve the DPRK’s coal mining infrastructure, rehabilitate coal-fired power plants and
boilers; rebuild its electricity grid; develop small-scale renewable energy systems; rehabilitate rural
infrastructure including agriculture, reforestation and soil conservation; and undertake massive
energy-efficiency measures. All should start at a small scale, include extensive capacity- and trust-
building activities, and include clear plans for follow-up. Absorbable support, at least initially, is
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perhaps $200 million per year.

5. Regional Cooperation on Non-nuclear Energy Infrastructure Development and Operation

Regional links between the energy systems of the NEA nations could directly connect the DPRK with
China, Russia, ROK, and possibly Japan. Some projects would be commercially viable for private
investment; others sufficiently economically justified for only governments to pursue. Such projects
could contribute to the viability of a NWFZ and vice versa.

Option 5.1: Initiate inter-governmental investigation into regional electricity grid and gas supply
interconnections, plus derivative DPRK demand infrastructure development. [7]

6. Cooperation on the DPRK’s Nuclear Energy Program

The DPRK’s current light-water reactor (LWR) and uranium enrichment programs offer another
opportunity for engagement in the context of denuclearization and a NEA-NWFZ. Possible steps
include: deploying a small barge-mounted reactor (possibly Russian) to provide power to a coastal
town; helping the DPRK to make or contribute to the production of low-enriched uranium fuel for
such a reactor, or assisting with design, financing, and manufacture of small LWRs built to
international safety/manufacturing standards, possibly jointly with the ROK [8].

Option 6.1: Create a regional enrichment consortium that incorporates the DPRK’s enrichment
capacities into a safeguarded, multinational scheme in exchange, for example, for divulging the
DPRK’s enrichment technology acquisition history.

Option 6.2: Commence power system planning for rational development of a DPRK grid capable of
supporting a fleet of small LWRs.

Option 6.3: Provide training and institutional development to support nuclear activities including
those related to the DPRK’s LWR, those related to other international nuclear materials cooperation
involving the DPRK, and those related to nuclear materials handling under NWFZ agreements.9
These assistance activities could be overseen by the proposed Permanent Council on Security for the
Northeast Asia region, consistent with the DPRK rejoining/adhering to the provisions of (and
enjoying the privileges of) the Nuclear Non-Proliferation Treaty.
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IV. NAUTILUS INVITES YOUR RESPONSES
The Nautilus Peace and Security Network invites your responses to this report. Please leave a
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comment below or send your response to: nautilus@nautilus.org. Comments will only be posted if
they include the author’s name and affiliation.

View this online at: https://nautilus.org/napsnet/napsnet-policy-forum/regional-nuclear-fuel--
ycle-and-energy-security-cooperation-in-support-of-a-regional-nwfz/
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