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Electric Power Companies in Japan

Frequency Conversion Stations

(3 sites, total 1,200 MW)

in Shizuoka Pref. and Nagano Pref.

Total: 205 GW

Kansai

34 GW
Shikoku

6 GW

Hokkaido

8 GW

Chubu

35 GW

Hokuriku

8 GW

Chugoku

12 GW

60 Hz

50 Hz

500 km

Interconnection

Okinawa

2 GW

There are 10 utility companies in Japan

Kyushu

19 GW

¸ All companies are: 

Å Vertically integrated

Å Founded in 1951

(Okinawa: 1972)

¸ West Japan: 60 Hz

East Japan: 50 Hz 

¸ There are 3 frequency conversion stations 

between West and East

¸ Kansai is the second largest next to Tokyo.

Tokyo

64 GW

Tohoku

18 GW

Installed Generating Capacity as of March 31, 2018

zoom in

2
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Power System Map of KANSAI

Kobe

Kyoto

Osaka

(Head Office)

3 Nara
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demand and supply curve in Japan

(Kyushu Electric Power as of 14 October 2018)

0:00 6:00 12:00 18:00 24:00

supply capacity:11.59GW 

demand:7.43GW 

PV generation suppression: 540MW  

thermal             

base load power e.g. nuclear

pumping-up of pumped 

storage hydro power:1.7GW

power interchange

with other utilities:

1.92GW 

renewable energy:4.2GW

(57% of demand)

PV generation suppression for the first time in Japan
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Power 

transmission and 

distribution

Network

Nuclear power generation

Thermal power generation

Hydro power generation

PV

Wind power generation

Aggregator

Operation and control of 

household appliances

Charging and discharging 

of storage batteries 

installed at buildings and 

plants 

Charging and discharging of electric 

vehicles

Virtual Power Plant
(Facility at power 

consumer's side)

Further effective utilization of 

renewable energy

Large-scale power supply
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Traditionally, the adjustment of energy demand and supply including output adjustment at a thermal power plant was conducted 

at the "supplier's side". Virtual Power Plant (VPP) is a system functioning as a power plant. The adjustment capability for energy 

demand and supply provided by consumers' facilities are effectively utilized through the introduction of IoT technology into 

consumers' equipment scattered across the electric power system for its collective control. 

Virtual Power Plant (VPP)
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[Retailer]

[System operator]

[VPP Aggregator]

[Consumer/Community]

[Power generation provider 

using renewable energy]

ÅProcurement of 

power source

ÅAvoidance of 

imbalance

ÅProcurement of energy 

adjusting capability

ÅMaintenance of electric 

quality
ÅAvoidance of restriction 

on power generation

ÅReduction of energy cost

ÅEffective utilization of 

renewable energy

Aggregates consumers' resources

Image of an VPP Aggregator's Service

An aggregator provides a variety of services for retailers, system operators, power generation provider using renewable 

energy, consumers and communities through the collective remote control of their equipment and the restriction and 

creation of energy demand. 
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EMS AC Hot water EV PHV battery PV generator

domesti
c

Enegate

KEPCO
Sumitomo Electric

Nihon Unisys
Enegate

KEPCO
Sumitomo Electric

Mitsubishi 
Corporation

C&I
Sumitomo Electric 

Daihen, Kinden
Fkushima Industory
Yokogawa Solution

Enegate
KEPCO

Fuji Electric

HEMS

BEMS FEMS

AC

company
owned car

private car

commercial HP 
water heater

residential HP
Water heater

large scale 
battery

small size 
battery

megasolar
power plant

rooftop PV

commercial AC

residential
cogeneration

cogeneration 
private generator

NTT Smile Energy
ELIIY Power
Mitsubishi 
Corporation
Kyocera
Panasonic
Sharp Looop

object resources in FY2018

KANSAI VPP Project in FY2018

role allocation

Consortium of 17 companies is conduting large- scale demonstration.
Kepco, Fuji Electric, Sumitomo Electric, Nihon Unisys, Yokogawa Solution,
Sansha Electric, NTT Smile Energy,Enegate, ELIIY Power, Daihen, Mitsubishi Corporation, 
Kyocera Sharp Corporation, Panasonic, Fukushima Industory, Kinden, Looop
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Integration server

lagre- scale 
battery server

EQ
server

EVPS
server

retailers TSO
renewable 

generators

main project

FUJI

SEI

NIHON
UNISYSSEI

KEPCO

installed in 2018
installed in 2017

related project

HP water
heater

EV 
switch

large- scale
battery

YOKOGAWA

NTT ELIIY MITSUBISHI SEI Daihen Ene
gate

residential
battery

C&I
battery

residential
battery

BEMS
RF

FEMS HEMS
EQ
V2H

battery server
(frequency 
adjustment)

battery

KEPCO

server 
improvement

two more 
companies 

incorporated

battery short-term 
control server

development of 
battery degradation 

test

additional resources

KYOCERA SHARP
FUKUSHIMA

PANASONIC

residential 
battery

industrial
battery

chilling 
lighting

residential
battery

Water
pump

YOKO
GAWA

KINDEN

BEMS
NAS

Looop

residential 
battery

control value grasp 
and feedback control

Sansha
ELIIYPower

Some more companies joined the project for 2018.
In FY2018 project, based on the result of  last  year, each server has improved control  precision 

such as control value grasp and feedback control.

Total resources 24.9MW

System Shceme of KANSAI VPP Project  2018 
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nationwide introduction of renewable energy 

As of March 2017, renewable energy of 56GW was introduced.2.7times compared with when FIT 
began.
Solar generation accounts for 95%(32.94GW) of new introduction after FIT.

2,061
kW

FIT inauguraed
July 2012

× 10MW

3,287

2,238
kW

2,956
kW

5,600
kW

1,432

727
560

2.7 times

3,910

PV residence

PV non residence

wind power

hydro
biomass

geothermal
34.78GW

solar32.94GW)
4,904

kW

Resource: MITI of Japan

Introduction 
rate by region

2016

Hokkaido4%

Tohoku9%

Kanto 23%

Hokuriku3%

Chubu18%

Kinki 11%

Chugoku 9%

Shikoku5%

Kyushu

18%

Okinawa 1%

surplus power 
purchase inaugurated

November 2009

2009 2010 2011 2012 2013 2014 2015 2016


