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Electric Power Companies in Japan 

10 Electric Power Companies 

 for 10 Regions 
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Background of Irradiance Forecasting 
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Government Targets for Solar Power Penetration 

Home use: About 5.3 million homes  

28 GW (7 Gl)  

14 GW (3.5 Gl)  

Home use: About 0.32 million homes 

1.4 GW (0.35 Gl)  

About 20 times more 

than in 2005  

Technical system 

development required  

Initiation of purchase 

system  

Initiation of subsidy scheme 

for residential solar power  

Residences: 

About 80%  

Non-residential 

buildings: About 20%  

About 10 times more 

than in 2005  

Reference: Ministry of Economy, Trade and Industry. 

Household: 

 About 70% 

Non-Household  

buildings: About 30%  

PV power generation 

is installed over 

widespread area 

It is necessary to 

analyze how it will affect 

the power system  

Household: About 70% 
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In Preparation for Large-Scale Penetration of PV Power Generation  

Å The variation of PV power generation brings about 

the issue of power quality.  

ÅTherefore, research is conducted in order to 

maintain the power quality. 
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2009 2010 2011 2012 2013 

Demonstration 

project 
 

ÅTo be stable 

frequency 

ÅSurplus 

electric power  

Reference:Report of the Next Generation Transmission and Distribution Network Research April 2010) 

Accumulation/Analysis of PV generation data 

Forecast / estimate of PV power Variation  

Micro-grid demonstration project in islands 

Power system simulator 

Development of technology for 

demand-supply balance 

Smart power system technology 
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Participants of 3 next generation demonstration projects 

Development of  
solar irradiance estimation and 
forecasting 

Development of voltage control 
technology  
on the distribution network 

Development of equipment for 
voltage control  
on the distribution network 

Development of control 
technology  
of Demand-side facility 

Research of present 
communication 
standardizations and 
communication security 

Development of demand and 
supply planning and control 
technology  
of a total power system 
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Demonstration Projects 
for Power Control 
Systems by Two-Way 
Communications 
 

Development of PCS 
with Two-Way 
communications 

Demonstration Projects  

for Next Generation Optimum 

Control of Power Transmission and 

Distribution Network 

(28 companies) 

Development of  
PV generation 
estimation 

analysis of 
solar 
irradiance 

Demonstration project  

of forecast technologies  

for photovoltaic generation 

(17 companies) 

Demonstration Projects for 

Next Generation Power Control 

Systems by Two-Way 

Communications 

(33 companies) 

42 companies participate 

University, Laboratories 

The University of Tokyo, 

Tokyo institute of Technology, 

Waseda University,  

Central Research Institute of 

Electric Power Industry,  

Japan Weather Association 

Manufacturers 

IBM, Itochu, Itochu techno solutions, 

NEC, NRI Secure technologies, 

NTT docomo, 

Oki, Omron, Kandenko, KDDI, 

Sanyo, Sharp, Sumitomo Electric, 

Solar Frontier, Daikin, Takaoka 

Electric, TMEIC, Toshiba, Nissin 

Electric, Panasonic SS Japan, 

Panasonic SS nfrastructure, Hitachi, 

Fujitsu, Fuji Electric,  

Mitsubishi Motors, Mitsubishi 

Electric, Meidensha  
Electric power companies 

Hokkaido,Tohoku,Tokyo,Chubu, 

Kansai,Hokuriku,Chugoku, 

Shikoku,Kyushu,Okinawa 
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In Preparation for Large-Scale Penetration of PV Power Generation 

ÅIn order to analyze variations in PV power generation, 

pyranometers, etc. were placed for measure & accumulate 

the solar irradiance data.  

ÅTime-synchronized data is measured every 10 seconds. 
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PV panels 

Pyranometer 
Thermometer Pyranometer 

locations (image) 

ÅPyranometers were placed 

at 321 points. 

ÅAmong them, PV power 

generation data is also 

measured at 116 points. 
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Smoothing Effect on long term variation 

Although short term variation in solar irradiance are smaller, 
there is a significant change in solar irradiance due to the 
change in weather.  
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Weather condition in Nagoya 

Sunny then rainy 
Pyranometer measuring point 

Waveform measuring point 

Average solar irradiance 

of 42 points 

200          150        100      50km  


