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Japanese test bed of renewable integration

- Challenges of high penetration of renewable DERSs into exis

Fukushima Renewable Energy Institute, AIST (FREA)
Kenji OTANI
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m Japan Policy in Electricity Supply

Japan has set long-term targets for self-sufficiency, electricity prices and CO2 emissions for

2030 Estimated electricity sources in
. . Otrl/ers 2016 Renewable
A Self-Sufficient Rate 2
i Raise to 25% with renewable and /
nuclear energy 1o |
A Electricity Cost
I Utilize nuclear and coal-fired thermal
power generation Projected Ergﬁrgy Mix in 2030
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Renewable
Energy
23%

A CO2 Emissions

I Utilize renewable and nuclear energy

I Optimize efficiency of coal-fired thermal
power generation e

Nuclear
21%
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The share of energy sources Iin total power generation
In Japan in 2017

A The share of renewable energy: 15.6%.
I The share of VRE (solar PV and wind): 6.3%.

I The share of solar PV: 5.7% (rapidly increased from 4.4%
In the previous year (2016)

I The peak of solar PV reached 30% in whole Japan, 80 In
Kyushu island

A The share of thermal power generation (Fossil Fuel): 81.6%

A The share of nuclear power has increased to 2.8%

maintaining a low level (approximately half of the solar
power).
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Electricity production in Japan from 1 to 7 May 2018
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Electricity production in Kyushu from 1 to 7 May 2018
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Priority order of output curtaillment

Dispatchable Nuclear and
Inter- inflexible

thermal :
connection power

power plant sources

12
Absorption of surplus electricity
by pumped storage operation
Pumped storage

Pumped storage generation
generation

= 73% of the
Thermal and other demand

Pumping

GW

Curtailment of thermal power
generation to accommodate PV

Nuclear, Hydropower and Geothermal |
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Kyushu Electric Restricts Renewable Energy Supplies
For First Time

A Kyushu Electric had restricted third-party solar power supplies
for two days, 13 and 14 Oct. in the last weekend.

A This was the first time, a Japanese utility has curbed the use
of renewable energy in a main island.

A The curtailment is made without having to pay compensation
after first curbing hydro and fossil fuel power output or
transferring excess supplies to other regions.

A 430 MW solar PV was planned to be disconnected to the grid,
while possible power supply was estimated at 13 GW, and
demand was estimated at 8.3 GW at noon.
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m Japan Challenges toward RE Expansion

A Curtailment of output from PV and wind

A Energy storage demonstrations and tests
ANew R&D platform at FREA E=T
A Liberalization of the Japanese electricity Q‘J ‘

market ‘ j Q’;D
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}mﬂaﬂms Energy Storage System Challenges

Tohoku Electric Power, Minami-Soma 40MW Demonstration System
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MEA Fukushima Renewable Energy Institute, AIST

Missions

A International R&D base for renewable energy
A New industry promotion in damaged area

Fukushima

Koriyama, Fukushima prefecture
613, Oct. organizati on f lpyemad e c
014, Apr. open I n Koriyama

)

10 billion yen for start up
(land, buildings, equipment) Shinkansen
3 billion yenly, 400 people and more ~ S0Min- 1o Tokyo
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