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The main energy source supporting our life in Japan has been fossil fuels. Japan’s
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Yet increasing dependency on fossil fuels

dependency on fossil fuels has increased after the 3.11 disaster.
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As technology developed, the amount of energy consumption has been continuously increased in the world. In

Japan, most energy had been provided by fossil fuels, and electricity had been supplied with a large scale,
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operations, and Japan's dependency on fossil fuels became even higher.
Fossil fuels are exhaustible resources and their consumption in large scale will result in increase of greenhouse
gases, bringing risks of climate change.
Behind our daily energy consumption, there are huge hidden risks. Our choice today will determine our future.
Trend in Japan’s primary energy supply and its electric share
Bar graph: Total amount of supplied primary energy in Japan and its share’"
Line graph: Electric share i total energy consumption”. Values indicated at 2030 are goals given by Japanese government”
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As sustainable energy resources, renewable energies, such as solar light or wind, that
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are not exhaustible or do not produce greenhouse gases, are promoted worldwide.

Fostering renewable energy

BADBIREIBEFREIRILF—23%

BRI, BETET L F—c LZREEE, HRAIED LTOCHHERDE
Ufe. 2L T, BROREND S5, BETMT 2L F—DE03HA%, 203055 Tlc 22
~UBNEDT T b, FREFARBERBD0~2% £TZEBERBITOET,
BAETRI AL —CEBRBEEMDT Lo, TATOBANAEL SHUGHE
(8% WY L. BETRET XL —BRELEENT5 L EEBERRERD &
o< BNELE

Covering 23 % of the total electricity with renewable
energies by 2030

A new policy of Japanese government aims to promote renewable energies to achieve 22~24 % share of
the total electric consumption by 2030, and to resume operation of nuclear power to achieve 20~22 %
share. In order to increase renewable electricity, a feed-in tariff mechanism was employed to charge all

the consumers a special expense for supporting renewable energy developers.
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In 2010, renewable energy contributed 9.6 % of the

total electricity, nuclear 286 %, and fossil fuels 61.8 %
Anew policy released in 2015 aims to achieve
configurations of renewable 22~24 %, nuclear 20~
22%,and fossil fuel 56 % by 2030
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Worldwide promotion of renewable energy

Recent increase in total capacity of renewable energies in the world is very dramatic. Following pioneering
promotion in Germany and other European countries, China accelerated its installation speed.

Although power market liberalization promoted introduction of solar PV power plant, electric share with
renewable energy has yet to equal those in Europe or China.
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Renewable energy will become most
economical

In Japan, cost of solar and wind power generation is higher than
that with fossil fuel thermal generation. This will be a major problem
in the future in increasing capacity of renewable energy. In the
world, however, costs of solar and wind power generation are
becoming comparable to or smaller than those of traditional
technologies of coal thermal or nuclear. Even in Japan, costs of
renewable energy generation are expected to be reduced as the
capacity increase.

In addition to such economical costs, “external costs” including
possible risks on human health or damages suffered in the future
due to climate change should also be considered in the choice of

energy.
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Stable energy supply with variable
weather condition

To achieve large-scale installations of renewable energy, their
variable output, due to weather conditions, needs to be addressed.
In an electrical grid area, demand and supply of electricity must be
balanced, and an imbalance could cause massive blackouts.
Therefore, for power shortage moments, power management
systems need to add electricity, and for power surplus moments,
they need to save electricity. Such management can be realized
with flexible grid management, which includes 1) Fine control of
power generation using thermal power plant, 2) Power storage with
i.e. pumped-storage power plant, 3) Exchanging electricity via
interconnection line with neighboring electrical grid area, 4)

Reducing demands by encouraging consumers’ energy saving.
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History and prediction of power generation cost of onshore wind and solar PV
Electricity generation cost”, that was from net amount of electricity generation during the facility lifetime divided by cost of building, operation and
scraping the facility.

Cost of coal thermal”, natural gas (combined cycle)?, nuclear? solar PV in Japan®, and onshore wind in Japan estimated for 2016 are also indicated.
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Demand-and-supply balance operation in Kyushu area

Electric demand (solid line) and supply (bar graph) with share on May 4, 2016, are indicated"
In the daytime, when output of solar PV was high, thermal generated power was suppressed,
and the surplus electricity was transferred to the neighboring area as well as stored in
pumped-storage system. In 11-12 o'clock, the total electricity generated by renewable power

reached to 77.3 % of the total demand in the area.
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Weather forecast was wrong! We.
't get enough power from
solar and wind power plant!

Example of demand response
management
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shortage can be compensated with energy saving by B extrapower
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consumers. Energy saving can be promoted by paying
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back to consumers who responds to energy saving

requests.
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“Thank youl We share you profitof
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