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Key Word of Key Word of Next Next Generation Energy NetworkGeneration Energy Network

•• Promotion of Electrification Promotion of Electrification 

•• Regional Generation & Regional Generation & 

Regional ConsumptionRegional Consumption

•• Integration of Residence & Transportation Integration of Residence & Transportation 

System to Energy InfrastructureSystem to Energy Infrastructure

To reduce COTo reduce CO22 emission, expansion of renewable energy emission, expansion of renewable energy 

generation is required. Popularization of Electric Vehicle is generation is required. Popularization of Electric Vehicle is 

most suitable way for expansion of renewable energy, since it most suitable way for expansion of renewable energy, since it 

can function as an absorber of the fluctuating uncontrollable can function as an absorber of the fluctuating uncontrollable 

energy.energy.
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Necessity of Innovative Electric Network 

Improvement of Electrification is indispensable for efficient enImprovement of Electrification is indispensable for efficient energy use.ergy use.
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1.1. Electric Energy is higher efficiency, Electric Energy is higher efficiency, 

clean, and easy to use.clean, and easy to use.
（（motormotor、、EVEV、、Heat Pump, etc.Heat Pump, etc.））
（電気は効率的でクリーン）（電気は効率的でクリーン）

2.2. Complete Electric Infrastructure already Complete Electric Infrastructure already 
exists.exists. （電力網は既に存在する）（電力網は既に存在する）

3.3. Possible to improve energy efficiency Possible to improve energy efficiency 
by controlling supply/demand with IT by controlling supply/demand with IT 
CollaborationCollaboration..
（（ITIT技術で需給を制御し更なる効率化）技術で需給を制御し更なる効率化）

4.4. Possible to manage COPossible to manage CO22 at Supply Side at Supply Side 
in block.in block.
（供給側で、纏めて（供給側で、纏めてCOCO22を集中処理可能）を集中処理可能）

Social NeedsSocial Needs

Departure from Fossil FuelDeparture from Fossil Fuel

Energy savingEnergy saving

Improvement Improvement 
of of 

ElectrificationElectrification

In Case of JapanIn Case of Japan
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Category of Current Smart Grid Discussions

•• ElectrificationElectrification

•• Low CarbonLow Carbon

Smart GridSmart Grid

BackgroundBackground

GenerationGeneration
TransmissionTransmission

&&
DistributionDistribution

ConsumptionConsumption

Large Power Station Large Power Station 
to Distributed Power to Distributed Power 
GenerationGeneration

•• Far field Generation Far field Generation 

•• Voltage increase at Voltage increase at 
distribution line to homedistribution line to home

•• Increase of unIncrease of un--
controllable generation  controllable generation  

••Generation expectation Generation expectation 
technology (Weather)technology (Weather)

••Electric Storage and Electric Storage and 
back up generationback up generation

•• Low Transmission LossLow Transmission Loss

•• Reliability ImprovementReliability Improvement

•• Block concept allowingBlock concept allowing
regional generation &regional generation &
regional consumptionregional consumption

Promotion of regional generation & consumption, Leveling Promotion of regional generation & consumption, Leveling 
Demand side, Promotion of energy saving by monitoring Demand side, Promotion of energy saving by monitoring 
electricity consumptionelectricity consumption

•• Smart meter, data analysis Smart meter, data analysis 
•• Regional trade of electricityRegional trade of electricity
•• Proper communication (Security issue)Proper communication (Security issue)

Transport system has a key roleTransport system has a key role
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Concept of Innovative Electric Network
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Power
Generation

EV
Potential

(15kWh×75million vehicles)

ITS

8～10 times

Pumping-up
Power Station

In order to absorb load fluctuation of renewable energy, it is indispensable to take electric 
vehicle into electricity infrastructure.
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V2H / V2GV2H / V2G

EXCHANGE STATIONEXCHANGE STATION

Mega StorageMega Storage

1,500mm

1,500mm

800mm
800mm

20kWh20kWh
((～～200kg)200kg)

200mm200mm

Points for the Integration
Main Items are Standardized Battery, Common Assets, and ITS.Main Items are Standardized Battery, Common Assets, and ITS.

Sharing as 
Common Assets

Standardized
Battery

Control 
Center

ITS

Satellite
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Electricity Electricity SStorage torage 
TTechnologies echnologies 

“Eco Sky House” (Yokohama)

Power grid stabilization equipment

Electric bus electricity storage 
by small-scale hydropower plant

Higher efficiency from thermal 
power plant

Higher efficiency from nuclear 
power plant Clean use of coal

Coordination with existing 
power plant

Renewable Renewable EEnergy nergy EExpansionxpansion
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PV use time differential by 
battery

Under floor 
heater

Ht water tank

Outdoor unit 

Heat pump hot water supply & A/C
Inooor unit

－
～

Smart power Smart power 
controlcontrol Heat pump 

hot-water 
supply 
system

EV Battery

External 
Power

PV cellsPV cells

Smart house as source of 
power generation

ParkingParking

Review of urban 
transportation infrastructureIndustrial vehicles

Electric bus

EV penetration 
testing

Battery station
(Inner-city emergency power source)

Energy Infrastructure Rebuilding Scheme

Smart Grid ConceptSmart Grid Concept

Innovation inInnovation in EEnergy nergy SSupply upply SStructuretructure

Innovation inInnovation in EEnergy nergy 
CConsumption onsumption SStructuretructure
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Integration of Residential Sectors

Mutual flexibility between each Local NetworkMutual flexibility between each Local Network

HouseHouse ＝＝ Minimum Unit of Smart GridMinimum Unit of Smart Grid

DataData

ElectricityElectricity

District EnergyDistrict Energy
Control CenterControl Center

Electricity ExportElectricity Export

Fine AreaFine Area

Cloudy AreaCloudy Area

Massive amount of data Massive amount of data 
acquisition and analysisacquisition and analysis
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Introduction of Eco Sky House

Exterior wall blind + water 
mister

Rainwater 
utilization 

system

V2H EV 
charger port

Wind power
generation system

Lithium-ion
battery

Heat-pump
hot-water supply 

system

High thermal 
insulation

Greening of 
roof/wall 
surfaces

Underfloor thermal 
storage system

Hybrid system

Organic EL 
illumination

Solar ventilation (natural 
forced ventilation system 

using solar heat)

New tandem-type
Photovoltaic cells

New ventilation 
system

Energy conservation technologies come together to enable a major
reduction in household energy consumption.

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

Generated 
electricity

Electricity
consumed

Self-sufficiency: 
over 100%

Results in May 2009

Key technology
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Energy Flow of Eco Sky House

Imported Energy

Energy GenerationEnergy Generation

Energy ConsumptionEnergy Consumption

Energy GenerationEnergy Generation

Energy ConsumptionEnergy Consumption

Imported Energy

Energy Imported

Local Generation
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Smart Community

Smart Control Center
Eco-House
V2H
H2V
Heat Pump
Energy saving

Small Hydro

Battery Exchange
Station

Offshore WT

Rapid Charge
Station

Battery Delivery

ITS

LRT

Power Plant
Desalination

Li-ion Battery
Energy supply Center

District Energy 
Management

Battery Container

Onshore WT

EV

Energy saving
Heat Pump

Efficiency Improvement
of Transportation

Eco-Building

EV Bus

Woody Biomass

Indispensable for realizing Low Carbon Society to construct innovative electric network.

Geothermal
Power Plant
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