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The Closed Nuclear Fuel Cycle

Outline of JNFL’s Nuclear Fuel Cycle Facilities (as of February 2013) 
The Safeguards Program

Column

Start of the “Active Test” and the Recovery of MOX 
Powder at Rokkasho Reprocessing Plant

On March 31, 2006, JNFL started the �nal-stage testing, called 
the “Active Test”, at Rokkasho Reprocessing Plant. The Active Test 
processes real spent fuel and validates the plant’s safety features 
and the performance of equipment and facilities before the start 
of commercial operations. On November 16, 2006, JNFL 
successfully recovered MOX powder through the testing. The 
most remarkable feature of the manufacturing technology at the 
Rokkasho plant is called co-denitration. The process, developed 
in Japan, does not yield pure plutonium, but produces MOX 
powder, which deters proliferation and will be fabricated into 
MOX fuel for reactors.

Material Accounting Report/
Activities Report

Non-nuclear Facilities

Nuclear Facilities Material Accounting
Report

Activities Report

Inspection Inspection

IAEA

Assessment
Report Domestic

Safeguards System
Supervised by the
Ministry of Education.
Culture Sports,
Science and
Technology

The Safeguards Program

Material Accounting Report/
Activities Report

Non-nuclear Facilities

Nuclear Facilities
Material Accounting

Report

Activities Report

Inspection Inspection

IAEA

Assessment
Report Domestic

Safeguards System
Supervised by the
Ministry of Education.
Culture Sports,
Science and
TechnologyThe electric power industry in Japan intends to introduce MOX 

fuel in 16 to 18 nuclear reactors by �scal 2015. In December 2009, 
Japan’s �rst nuclear power generation using MOX fuel started at 
Genkai Nuclear Power Plant Unit 3 of Kyushu Electric Power 
Company. On April 23, 2008, METI permitted Electric Power 
Development Co. Ltd. (EPDC) to construct the Ohma Nuclear Power 
Plant (ABWR, 1,383MW) in the town of Ohma in Aomori Prefecture. 
This marks the �rst construction of a nuclear power plant at a new 
site in Japan within the past ten years. Ohma Nuclear Power Plant is 
the world’s �rst full-MOX nuclear power plant; it seeks to load the full 
core with the MOX fuel, thus playing a pivotal role in enhancing the 
�exibility of Japan’s MOX fuel utilization program. 

Status of MOX Fuel Utilization

(*)  "ton-HM" stands for "tons of heavy 
metal" which indicates the weight of 
plutonium and uranium metallic 
content in MOX.

       "SWU" stands for "Separative Work Unit" 
which is a measure of the work 
expended during an enrichment 
process of uranium  

Sources:  JNFL’s website and others

Iyasakatai, Rokkasho-mura,
Kamikita-gun, Aomori Prefecture

Oishitai, Rokkasho-mura,
Kamikita-gun, Aomori Prefecture

Maximum capacity:
       800 ton-U/year 

Storage capacity 
for spent fuel: 
           3,000 ton-U

Under construction Under construction

Start of construction:
                          1993
Completion of construction:
                          2013(planned)

Start of construction:
                          2010
Completion of construction:
                          2016(planned)

Start of construction:
                           1992
Start of storage:
                           1995

Start of construction:
                           1988
Start of operation:
                           1992

Start of construction:
                           1990
Start of operation:
                           1992

Cumulative number of
stored canisters: 1,442

Cumulative number of
stored drums: 250,763

Running capacity:
    1,050 ton-SWU/year

Maximum capacity:
130 ton-HM/year (*)

Storage capacity for 
wastes returned from 
overseas plants: 
     2,880 canisters of 
            vitri�ed waste

Planned to be expanded 
to 600,000m3  (equivalent 
to 3 million 200 liter drums)
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The nuclear fuel cycle is a series of processes consisting of 
reprocessing spent fuel that has been used at nuclear power 
plants and recovering and recycling plutonium and residual 
uranium as nuclear fuel.

Japan has chosen a closed nuclear fuel cycle policy since 
the dawn of its nuclear power generation development. 
Having few resources, Japan decided to recycle spent nuclear 
fuel domestically in order to establish nuclear power as a 
homegrown energy source. The benefits of a closed nuclear 
fuel cycle for Japan are significant: it adds to long-term 
energy security by reducing dependence on imported fuels; 
it conserves uranium resources; and it reduces the amount 
of high-level radioactive waste that must be disposed of. 
Reprocessing is a chemical process that recovers plutonium 
and reusable uranium from spent fuel and separates 
radioactive wastes into more manageable forms.

Once recovered, the plutonium is ready to be 
re-introduced into the nuclear power plants in the form 
known as uranium-plutonium mixed oxide (MOX) fuel. 

Japan’s electric power companies have continuously committed 
to a plan to utilize recovered plutonium – in the form of MOX 
fuel – in 16 to 18 nuclear reactors by fiscal 2015 at the latest.

In the past, Japan has relied on countries such as the U.K. 
and France to reprocess most of the spent fuel it produced. 
However, to place Japan’s domestic nuclear fuel cycle on a 
firmer footing, Japan Nuclear Fuel Limited (JNFL) is preparing 
for completion of construction of a reprocessing plant in 
October 2013 at a site in Rokkasho-mura in the northern 
prefecture of Aomori. Currently, the reprocessing plant is in 
the stage of “Final Commissioning Test”. In addition, JNFL 
engages in uranium enrichment, temporary storage of vitrified 
waste, and disposal of low-level radioactive waste. JNFL has 
also begun construction of a MOX fuel fabrication plant. 

Electric utilities regard nuclear power as an important 
power source for Japan from the viewpoints such as 
assuring energy security and mitigating global warming. We 
will make utmost effort to establish the nuclear fuel cycle on 
the premise of securing thorough safety.

Japan’s electric power companies are fully committed to 
implementing the closed nuclear fuel cycle and plutonium 
utilization program consistent with all domestic laws and 
international nonproliferation standards. Since 1955, the 
domestic laws of Japan require that all nuclear activities, 
including commercial activities, be conducted only for 
peaceful purposes. Also, since 1968, Japan has embraced the 
“Three Non-Nuclear Principles,” which state that Japan will 
not possess, produce, or permit the entry of nuclear 
weapons into its territory.

In addition, in 1976, the Government of Japan ratified 
the Nuclear Non-Proliferation Treaty (NPT) and thereby 
obligated itself to a national policy not to produce or 
acquire nuclear weapons. In order to ensure the application 
of more extensive safeguards, Japan signed the IAEA 
Additional Protocol in 1998, which allows the IAEA to 
carry out a range of additional inspection measures. In 
accordance with national laws, Japan’s electric power 

companies submit reports on material accounting and 
safeguards activities to the Minister of Education, Culture, 
Sports, Science and Technology, and accept joint inspections 
by the IAEA and Japanese regulatory authorities to check 
the reports.

The results of each of these Japanese initiatives were　
reflected in the IAEA’s conclusion in June 2004, which stated 
that all the nuclear materials in Japan are protected under 
IAEA safeguards and are not being diverted to the 
manufacture of nuclear weapons. As a result, more effective 
and efficient IAEA safeguards known as integrated 
safeguards commenced in Japan in September 2004.
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