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Japan’s historical generation portfolio
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Japan’s energy mix and associated fuel costs
since the earthquake disaster

B Nuclear power plants are out of operation
— Loss equivalent to 30% of total power supply

B Renewable energy accounts for only 2.2% (as of 2013, excluding hydraulic power)
and 10% (including hydraulic power).
Although the ratio of renewable energy is rapidly increasing since the introduction
of FIT in July 2012, it is still far from enough to replace the loss of nuclear energy.

B Thermal power stations are being operated at full capacity to replace nuclear power.
— 90% dependence on thermal power

B Increase in thermal power fuel costs to make up for the loss of nuclear power is
estimated to reach a cumulative total of 14,700 billion yen by the end of fiscal 2015.
Cost for fiscal 2015 is expected to be contained at around 2.3 trillion yen, thanks to
the decline of crude oil/LNG costs and resumption of the operation of Sendai Nuclear
Power Plant.

(However, the figure still represents an increase in burden of approx. 20,000 yen per
capita and 3 yen per 1 kWh.)




e Since 2011, electricity prices for industry and household have
Increased by 40% and 25% respectively. This is not only
caused by increasing fossil fuel import, but also expanding

soaring electricity prices

Indirect subsidy cost of FIT.
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[Source] Created based on the “Electricity Demand Report” (Federation of Electric Power Companies in Japan) and the materials
concerning the power companies’ final settlement reports, etc.




Self sufficiency ratio of primary energy in major countries

B Each country has worked to improve its self sufficiency ratio since the oil crisis experienced in the 1970’s-80's.

B England became an oil exporter in the 1980’s following the development of the North Sea Oil and Gas, but recently
its self sufficiency ratio is declining due to reduction in production.

B Ever since the oil crisis, France has improved and maintained its energy self sufficiency ratio by promoting nuclear
power generation.

B Although the U.S. experienced a decline in energy self sufficiency and increased dependency on imported oil since
the 1980’s, the figures are now improving due to shale gas production.
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(Mt-C02)

Increasing CO2 Emissions from Power Sector

*Emission volume “for electricity” means emission valume by general electricity utilities.
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History of “decarbonation rate” in developed countries

® Comparison of decarbonation rate of each period of each country

® In the 1980s, France stood out at 4.2%: Amount of power generated by nuclear power
increased by 5 times in 10 years

® Ratio of renewable energy to primary energy in Germany drastically increased from
3% to 9% in 2000s, but decarbonation rate is not so large at negative 0.8%
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Figure 4. Decarbonation rate of developed countries in the past 30 years (-C/E change rate)
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Electricity Portfolio
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Energy consumption efficiency

Estimates for energy demand suggest final energy consumption of around 326 million kL, if all
possible energy saving measures were thoroughly implemented (representing a 13% reduction
compared to when the measures were not implemented).

Significant improvement of energy efficiency, comparable to that seen after the oil
crisis, can be realized by accumulating these energy saving measures.

[Improvement in energy efficiency]
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1)

2)

3)

Key elements for a comprehensive solution to

problems surrounding nuclear power

Replacement/new construction (maintaining necessary technologies and human

resources)

Development of a business environment that will enable procurement of funding from
the private capital market

Risk sharing between public and private sectors and improvement of business
environment including amendment of compensation legislations (Japan’s Act on
Compensation for Nuclear Damages imposes “no-fault” and unlimited liability on the
operator)

Development of a consistent solution through to the back end

Integrated approach to decommissioning, interim storage, reprocessing, and final
disposal

Review of responsibility allocation of the nuclear fuel cycle (Policy decision and disposal
responsibilities assumed by the “Nuclear Waste Management Organization of Japan”
and responsibility for the execution assumed by private operators)

Rationalization of requlatory activities by amending the Act on the Requlation of

Nuclear Source Material, Nuclear Fuel Material and Reactors

Shared understanding of the philosophy and methodology

While Japan aims to establish “the strictest control standards in the world”, it still has not

completed the introduction of Probabilistic Risk Assessment (PRA) standards.
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The majority of the people think that the use of
nuclear power is unavoidable for the time being

Number of respondents N=1,200
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Latest trends in public opinion concerning the
necessity (benefits) of nuclear power

Positive responses on the necessity of nuclear power generation (“Agree” + “Moderately agree”)
accounted for 41.7%. On the other hand, negative responses (“Disagree” + “Moderately disagree”)
accounted for 19.0%. This shows that public opinion may have shifted significantly toward the positive
side compared to last year.

Looking at difference by gender, positive responses were higher in males (46.9%) than in females
(36.6%).

By age group, positive responses were high in respondents in their 20’s, accounting for nearly 50%.
When broken down by whether the respondent has any children or not, those who have children
showed higher positive responses and those without showed higher negative responses.
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What issues
Japan should think now

How to realize the policy targets for long-term prospect of
supply and demand in energy?

How to overcome the disadvantages of liberalization of the
electricity market?

Who is going to realize the optimal energy mix?

How can we eliminate the uncertainties surrounding
nuclear power?

Climate change can be fought through innovative
technology development and by contributing to reduction of
GHG emission in developing countries.

We don’t have to be insistent on achieving reduction
domestically.
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Thank you for your kind attention!
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What caused the confusion on nuclear safety regulation
RFHELMBEORIOEE

1. Lack of basic understanding on safety ,risk,
regulatory base , defense in depth - -

BEARANBIZ(CRET 3LBEEOARAE T2 URD, RS, FEMHE- - -
2. Ambiguity of segregation of duties and locus of
responsibility (government, NRC, licensee)
HEIDE EBEFREOARPRENE AT GRBIZEMSN) . ABlE, BRE - -
3.Differnce between Japanese and
US administrative organization( Japanese
admisistrative organization prefer to collegial
system )
BAERTERE & RERTERREDZ=



U.S.NRC principles of action
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Japan NRC principles of action
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