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JNFL Begins Construction of MOX Fuel Fabrication Plant
On October 28, 2010, Japan Nuclear Fuel Ltd. ( JNFL) began the construction of a mixed-oxide (MOX) fuel 
fabrication plant at a company-owned site in Rokkasho village, Aomori Prefecture. The company expects 
to complete the plant by March 2016. The plant will be used to fabricate MOX fuel from MOX powder 
recovered at a nearby reprocessing plant for spent fuel that is currently under construction (scheduled for 
completion by October 2012). The MOX fuel fabrication plant is designed to have a maximum processing 
capacity of 130 tons of heavy metal per year.

The MOX fuel fabrication plant as well as the reprocessing plant will serve as keystones to support 
Japan’s nuclear fuel cycle. By 
enabling the country to undertake 
domestic recycling of spent fuel 
from light water reactors at Japanese 
nuclear power plants, they will 
contribute not only to the efficient 
use of resources, but also to the 
nonproliferation of radioactive 
material. JNFL is engaged in the 
construction project in its efforts to 
establish a nuclear fuel cycle in Japan 
with utmost priority placed on safety.

Nuclear Power Plant Development and Suppression of 
CO2 Emissions

Ever since the first power reactor started commercial operations at the Tokai Power Station of the Japan 
Atomic Power Company in 1966, Japan has continued to make steady progress in nuclear power plant 
development, always adhering to the principle of only using nuclear energy for peaceful purposes. Today, 
54 light water reactors are under commercial operation, with a total generation capacity of 48.85GW. 

Japan ranks third, after the United States and France, in terms of nuclear generation capacity. In fact, 
Japan’s output accounts for 12.6% of global nuclear generation capacity.

The actual amount of electricity generated annually at nuclear power plants in Japan is equal to 
279.7GWh (fiscal 2009). This accounts for approximately 30% of the electricity generated in Japan.

Current Nuclear Energy Updates: 
August 2010 – February 2011

JNFL’s MOX Fuel Fabrication Plant (Conceptual Drawing)
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CO2 Emissions Intensity over the Entire Lifecycle by Source
(g-CO2/kWh)

Fuel Combustion
Facilites/Operations

Note: (1) Based on total CO2 emissions from all energy consumed in energy 
extraction, transportation, refining, plant operation and maintenance, etc. 
in addition to burning of the fuel.

(2) Data for nuclear power: 1) includes spent fuel reprocessing in Japan (under 
development), MOX fuel use in thermal reactors (assuming recycling once) 
and disposal of high level radioactive waste, and 2) is based on the 
capacity-weighted average of CO2 emissions intensities of existing BWR 
and PWR plants in Japan, which are 19g-CO2/kWh and 21g-CO2/kWh 
respectively.

Source: Report of the Central Research Institute of Electric Power Industry, etc.
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Results of Efforts to Suppress CO2 Emissions

* CO2 emissions reflect the Kyoto Mechanism credit
•Result of CO2 suppression through one nuclear power plant 

(one million kW class) is approximately 5 million t-CO2.
•Result of CO2 suppression by 1% increase of the usage of nuclear 

capacity factor is approximately 3 million t-CO2.
Estimation based on 85% capacity factor
Assumed to be substituted by oil-fired power plant

Estimated CO2 emissions 
when power is generated 
by oil-fired power plant.

Actual CO2 emissions
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Nuclear power is an important means 
of securing a stable energy supply 
for Japan, which has been seeking to 
reduce its excessive oil dependency 
since the oil shocks of the 1960s and 
1970s. 

Japan has continued to pursue 
greater utilization of nuclear power, 
restricting its utilization to peaceful 
applications, as established under 
Japanese law. Since the process of 
nuclear power generation does not 
emit CO2, the significance of nuclear 
power has become even greater in 
recent years as a means of fighting 
global warming.

Through major government 
policies such as the Basic Energy 
Plan and the Outline for Promotion 
of Efforts to Prevent Global Warming, 
Japan explicitly acknowledges the 
importance of nuclear power as 
it contributes to the concurrent 
achievement of energy security, 
environmental compatibility and 
economic efficiency. 

The government thus leads in 
efforts to expand the utilization of 
nuclear power by promoting the 
construction of new nuclear power 
plants as well as additional reactors 

at existing sites. These efforts also 
involve seeking improvements in 
the plant capacity factor, while 
ensuring steady progress toward the 
establishment of a nuclear fuel cycle 
in Japan. Specific targets include the 
construction of at least 14 reactors 
by 2030 at newly selected and 
existing sites, and the achievement 
of a capacity factor of 90%.

In accordance with their supply 
plans, Japanese electric power 
companies plan to build 14 light 
water reactors at newly selected or 
existing sites, including nine reactors 
expected to start operations by 
2019. To carry out these plans, the 
companies have initiated a range of 
appropriate actions.  

As of March 2010, the Japanese 
electric utility industry has a total 
nuclear generation capacity of 
48.85GW, which is approximately 
20% of the total generation 
capacity of 237.15GW. In fiscal 
2019, the nuclear generation 
capacity is expected to be much 
higher at 61.8GW, which will 
be approximately 25% of total 
generation capacity.

The Japanese electric utility 

industry has formulated and 
published its own Environmental 
Action Plan and has been 
implementing various supply-
side and demand-side measures 
to support the realization of a 
low-carbon society. 

Nuclear power contributes 
significantly to the 
decarbonization of power 
generating processes on 
the supply side. In 2009, for 
example, nuclear power, as an 
alternative to oil-fired power 
generation, reduced annual 
emissions of CO2 by 185 million 
tons. This is a significant reduction, 
representing some 15% of Japan’s 
total CO2 emissions in fiscal 2008. 

According to government 
estimates, in 2020 Japan is expected 
to reduce annual emissions of CO2 
by a further 110 million tons, owing 
to the newly constructed reactors and 
improvements in the plant capacity 
factor.

Japanese electric power companies 
are committed to making steady 
progress in the development of 
nuclear power, which is becoming 
increasingly important as described 
here. They are also dedicated to the 
establishment of a nuclear fuel cycle, 
while fully ensuring nuclear safety, 
safeguards and security.

Nuclear Power Plant Development and Suppression of CO2 Emissions

CO2 Emissions Intensity 
by Source

In July 2010, the Central Research 
Institute of Electric Power Industry 
(CRIEPI*) updated their assessment based 
on a lifecycle approach (LCA) in reference 
to 2009 data concerning generation 
technologies, plant design specifications 
(e.g. electrical output), and CO2 emission 
intensity by material. Their updated 
assessment confirms that nuclear 
power is highly effective in reducing 
CO2 emissions, as are renewable energy 
technologies such as photovoltaics and 
wind turbines.

* A Japanese non-profit corporation that undertakes 
research and development activities related to energy 
and the environment.

Future Light Water Reactors

Electric Power Company (EPCo.)       Nuclear Power Plants (NPPs)         Location                        Output                        Start of Construction   Start of Commercial Operation  Type of Reactors*
Tohoku EPCo.                               Namie Odaka                                Fukushima               825MW                     FY2016                       FY2021                                  BWR

   Higashidori Unit-2                        Aomori                    1,385MW                  FY2016 or later           FY2021 or later                       ABWR
Tokyo EPCo.                                  Fukushima Daiichi Unit-7             Fukushima               1,380MW                   April 2012                 October 2016                         ABWR

   Fukushima Daiichi Unit-8             Fukushima               1,380MW                  April 2012                 October 2017                         ABWR
   Higashidori Unit-1                        Aomori                     1,385MW                   December 2010         March 2017                           ABWR
   Higashidori Unit-2                        Aomori                     1,385MW                   FY2014 or later          FY2020 or later                      ABWR

Chubu EPCo.                           Hamaoka Unit-6                           Shizuoka                  1,400MW class         FY2015                      FY2020 or later                      ABWR
Chugoku EPCo.                            Shimane Unit-3                            Shimane                   1,373MW                  December 2005         December 2011                      ABWR

   Kaminoseki Unit-1                        Yamaguchi               1,373MW                  June 2012                 March 2018                           ABWR
   Kaminoseki Unit-2                        Yamaguchi               1,373MW                  FY2017                       FY2022                                  ABWR

Kyushu EPCo.                               Sendai Unit-3                               Kagoshima               1,590MW                  FY2013                       FY2019                                  APWR
EPDC                                           Ohma NPP                                    Aomori                     1,383MW                  May 2008                   November 2014                     ABWR
JAPC                                            Tsuruga Unit-3                             Fukui                        1,538MW                  October 2010              March 2016                           APWR

   Tsuruga Unit-4                             Fukui                        1,538MW                  October 2010              March 2017                           APWR
Total                                                                                                          19,308MW (14 reactors)
EPDC: Electric Power Development Co., Ltd. 
JAPC: The Japan Atomic Power Company
*BWR: Boiling Water Reactor; ABWR: Advanced Boiling Water Reactor; APWR: Advanced Pressurized Water Reactor


