
Today’s Theme 
•  1. Damage to energy infrastructure by the 3.11 earthquake. 

2. The current energy status in Japan and short-term forecast. 

3. Japanese governmental policy regarding energy supply side. 

4. Japanese governmental policy in building, regulations 
encouraging “net zero energy houses.” 

5. Sneak preview about current energy-efficient office buildings. 

6. Current trends for houses in Japan (e.g., Eco-house or ZEH). 

7. Introduction of our Lab’s ZEH project 

8. Exchange information about simulation tools or evaluation 
methods. We use several softwares, some are good, some are not 
so good.  



Earthquake 
2011 / 03 / 11 























Energy Issue 
2011 / 03  /11 



Fukushima Daiichi Nuclear Plant 
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Total power supply 52 million kW → 30 million kW (~4/11) 







“Planned Blackouts” after the earthquake in Tokyo area 

Earthquake hit in 3/11 
Capacity 53ml kW →30mll kW 

3/12, 13 (Sat./ Sunday) 

To avoid uncontrolled power failures 
“planned blackouts” were used 

Supply capacity 

Demand Estimates 

Number of Planned Blackouts 

                      Total ~30 blackouts 



Planned Blackout Rotations 



Schedule for Planned Blackouts 















Quick recovery of HIRONO’s  
thermal power generation 



HIRONO thermal power plant severely damaged 







Recovered after 3 months 



Recovered in 3 months 



Recovered after 3 months 



Energy Issues 
2011 Summer 



Power Demand in Summer peak (Tokyo) 

Peak Demand 60 million kW 

Industry 17 million kW 

Office 25 million kW 

House 18 million kW 



節電　“SETSUDEN” 
Power Saving Movement 



SETSUDEN ACTION 



House 

Air conditioning 

Refrigerator 

Lighting 

TV 

Wash Toilet 

Rice Cooker 

Standby 





SETSUDEN Action in each time period 



Office 



Change to LED lighting 



Power Demand was sharply down in 2011 

RED: 2010 

BLUE: 2011 



Peak Demand VS Peak Temperature 

Temperature [℃] 

Peak Demand (10,000kW) 

  2010   

  2011  

 10 million kW lower 



Peak Drop, Summer (Tokyo, unit: 10,000 kW) 

Large 
Corp. 

Small 
Corp. 

House 

2010 / 7 / 23 2-3 p.m. 
Peak Temp. 35.7℃ 

2011 / 8 / 18 2-3 p.m. 
Peak Temp. 36.1℃ 

Peak Demand 2010: 59 million kW → 2011: 49 million kW 
18% lower 



Total consumption drop 2010 to 2011 （Tokyo） 

Large Corp.    

Small Corp. 

House 

Total 

Total sales of power down by 14% 



Total Poer Saving 

•  Large corp. (over 500kW in contract capacity) 
ordered to decrease power demand 

Large corp. 

Small corp. 

Houses 

Goal of CUT 

CUT from 2010 

   TOKYO      TOHOKU   OSAKA    

Nuclear failure  Earthquake hit  Not affected 



Nuclear plants shut down for inspection, and NO RESTART 

Ratio of nuclear power is 
decreasing 

Apr May June July Agt Spt Dec 

Most supply from thermal Plants 



Only 1 plant is working  



Without nuclear power, large shortage occur this SUMMER 

TOKYO lack 13.4%  

OSAKA lack 19.3%  

TOHOKU hit by earthquake 
Will be SAFE  



Restart Ooi Plant is fiercely controversy 



Tokyo Power Company 
wants 

17% Raise 

METI Minister 
NO 

It not their right 
to raise price 

Controversy over PRICE INCREASES 



Supply Side 



Reliability 

Low Price 

Low CO2 

Very Conflicting Goals 



Japanese Energy self-sufficiency is only 4 % 



Power Plant Fuels  

Nuclear 

Natural Gas 

Coal 

Oil 



National Power Price (for industry) data: OECD/IEA 

Unit US$/kWh  Japan 0.154 US $0.068 (2010)  

Blue German 
Green Italy 

Black:Japan 

Red:US Gray:South Korea 



National Power Price (residential) data: OECD/IEA 

Unit US$/kWh  Japan 0.232 US $0.116 (2010) 

Red:US Gray:South Korea 

Black:Japan 

Blue German 
Green Italy 



Japan hopes to reduce CO2 emissions by 25% by 2020 



Policy before 3.11 

× 
Nuclear Power 
（Very low CO2） 

Heat pump 
（Highly Efficient） 
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More focus on the Natural Gas (including Shale Gas) 



Demand side Management, Demand Response 



Demand Response, Real Time Pricing 





Electricity liberalization  



Liberation of the Power Suplly  

Segments which can choose their supplier increasing 
Homes must buy power from Tokyo Power Company 

2005 2004 2000 Large 
↑ 

↓ 
Small 

Liberalized Liberalized Liberalized 

Regulated Regulated Regulated 



Share of small-supplier energy is very small 

Large power company like Tokyo Power Company 

Small Supplier 



California electricity crisis (2000) 



Power Failure in New York (2003) 





Low Power Price 
Is BAD for 

Energy Saving 

Conclusion for the building designer 



National Power Price (for Industry) data: OECD/IEA 

Black:Japan 

Up 

Down 
Up 

Many experts point out that green tech is popular in periods when the price is HIGH 
and forgotten in the period when the price LOW 



Reliability 

Low Price 

Low CO2 

Very Conflicting Goals 



Demand side 



Proportion of Energy Demand 

“Industry” is stable. “Office and House” is increasing  



Energy Regulation 
of Buildings by 2020 



Regulation schedule for buildings 



SANAA設計　金沢21世紀美術館 

Kanazawa 21 Century Museum 







40.1℃ 

22.1℃ 





2m/s 20℃ 
Cooling Air 







SANAA設計　金沢21世紀美術館 

Without Power Supply… 
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This is really “Atomic Architecture” 



They can’t build any more 

They will not be architects anymore 



Residential Energy  
Regulation 

by 2020 



Residential Energy 

Heat is not so large 
Hot water and Electric appliances are large 





Several Levels of GREEN HOUSES 

LCCM 
Lifecycle Carbon Minus 

Net Zero Energy 

Certified House 

Insulation Level 



Net Zero Energy House (newly subsidized) 



Technology in Net Zero Energy House 

High efficiency 
Hot water boiler 

Battery 
Underground Heat 

High efficiency 
Air conditioner 

Natural Ventilation 

Solar Water Heater Photo Voltiac 

Insulation 

Air Tight 

Sun Shading 



Net Zero Energy House 

Photo Voltiac Saved No Saving 

Zero Energy House Ordinary 

Energy 
Conservation 

Renewable 
Energy 



LCCM（Lifecycle Carbon Minus） House 







Large PV is indispensable for Zero Energy House 



CHINA 

JAPAN 



Chinese monopoly of Photovoltaic 



PV is not good business? 



China may dominate the world PV market? 



Power Battery (Newly subsidized) 



V2H (Vehicle to Home) 



HEMS Home energy management system 



Heat pump hot water boiler (3 million units sold) 



Fuel Cells 
•  More than 10,000 units sold in 2011 

–  In 2012, high-efficiency type (SOFC) will be introduced. 
–  Efficiency (LHV) Power 45% + Heat 45% = Total 90% 



Smart Town in TOHOKU 



GALAPAGOS Syndrome 



Power management is not good business? 



Solar Water Heater in Temporary Houses 



NPO activity for Renewable energy in Temporary Houses 



Temporary (Evacuation) Houses 



Insulation is limited (Steel Structural Frame) 



Additional wall insulation 


