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Renewable Electricity Introduction in Japan
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Major Challenges toward Further Renewables Expansion
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1) Higher Generation Cost and Increasing FIT Surcharges

3

0

50

100

150

200

250

300

350

400

2008 2010 2012 2014 2016 2018 2020 2022

USD 2016/MWh Onshore wind average auction price

Solar PV average auction price

Solar PV - utility scale LCOE

Onshore wind LCOE

Japan FIT - PV-utility

Source: IEA Renewables 2017

Global renewable LCOE trend

Japan

World average



4

Hokkaido
5GW

Tohoku
14GW

Kansai
25GW

Hokuriku 
5GW

Kyushu
15GW

Chugoku
10GW

Shikoku
5GW

5.6GW

Chubu 
24GW

Tokyo
50GW

50Hz

16.7GW

5.6GW
2.4GW 1.4GW

12.6GW
（Installed capacity）

0.9GW

5.6GW

0.3GW

Frequency 
Converter

1.2GW

Okinawa
2GW

Note: The figure in each area above indicates the maximum electricity demand in 2016.

60Hz

Big electricity
demand areas

2) Grid Constraints 



3) Growing Flexibility Needs

Supply and demand balance in Kyushu
(3rd May 2019)
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 Expanding auction scheme for Solar PV, Wind and Biomass 
generation

 Constructing better business environment for Offshore Wind

 Reforming FIT scheme suitable for the characteristic of each 
power source

Higher cost

Future Direction toward Renewables as a Main Power Source (1) 
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Promoting Offshore Wind

Ocean use right

Cost

Consultation with 
fishermen

Challenges Measures by new Act

Designate promotional zone

 Select developers by auction

Grant 30 year ocean use rights

 Introduce cost-competitive 
mechanism 

 Establish a consultation body led 
by the Government 



 Grid reinforcement based on cost-benefit considerations

Maximum use of existing grid (“Connect and Manage”)

Grid constraints

Future Direction Toward Renewables as a Main Power Source (2)
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Maximum Use of Grid: Japanese “Connect & Manage”

Previous grid operation New grid operation
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① Probabilistic evaluation of each generator
② Release the capacity by inter-tripping in emergency condition
③ Grid access without grid enhancement with the conditions of curtailment
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 Enhancing conventional flexibility sources

(Interconnection, Thermal Power, Pumped Storage…)

 Exploring new flexibility sources

(Virtual Power Plant, Demand Response, Electric Vehicle…)

Flexibility needs

Future Direction toward Renewables as a Main Power Source (3)
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Advanced Flexibility System: Virtual Power Plant (VPP)
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Major Aggregators in Trial VPPs Project

Aggregation Coordinators

Resource Aggregators
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Conclusion

14

 Expanding auction scheme for Solar PV, Wind and Biomass 
generation

 Constructing better business environment for Offshore Wind

 Reforming FIT scheme suitable for the characteristic of each 
power source

 Grid reinforcement based on cost-benefit considerations

Maximum use of existing grid

 Enhancing conventional flexibility sources 

 Exploring new flexibility sources

Higher cost

More flexibility

Grid constraints


