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Microgrids improve resilience
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Proved by Sendai microgrid at 
Great East Japan Earthquake (GEJE)

Iwate: Kuji City, Ohtsuchi Town, Kamaishi City
Miyagi: Kesennuma
Fukushima: Minami-soma, Costal area

Government subsidized many projects after GEJE

Iwate: Miyako City, Kamaishi City, Kitakami City
Miyagi: Kesennuma, Ishinomaki, etc.
Fukushima: Aizu-wakamatsu

Support project of penetration of smart community concept 2011 (METI)

Encourage project on introduction of smart community concept 2012 (METI)

etc

(IEEE PES Magazine, 13-3)
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Higashi-matsushima City
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Location

Population 43,000  40,000

Economic damage 66.9 BJPY
(Income of FY2017: 15.3 BJPY)

Casualties 1,109 + 24 missing

Residential dwellings 14,581 (97%)

Damages of by Great East Japan Earthquake

40 km north-east from Sendai
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Higashi-matsushima Smart Disaster prevention Eco-town
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Project operator
Higashi-matsushima Organization for Progress and Economy, Education, Energy (HOPE)

0.5 billion JPY, 3/4 was subsidized by Ministry of Environment (MOE)
Budget and funding
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Electrical system
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PV 400 kW, 
Sharp

Lead-acid Battery 480 kWh,
Hitachi Chemical

Bio-diesel 500 kVA,
Yammar

Driving test center

Private distribution line

Apartment bldg.,
PV 49.9 kW

Community center, 
PV 9.1 kW

Water 
reservoir

Residential area

Clinic

Hospital

Detached 70
Apartments 15

Clinic

Clinic

(Drawn based on Sekisui House)

Private distribution line + back-up by an utility

PV + DG + Battery
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Electricity supply
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PV supplies 50% of total demand

PPS (HOPE) supplies all electricity via private distribution line 
+ back-up by an utility

50%: PPS purchases electricity from JPEX market

Battery is used to store excess electricity, no reverse flow to external grid

PPS business of the operator support economics

CO2 emission is not low (0.527 t-CO2/MWh, TEPCO: 0.474, Tohoku: 0.548)

Sales in FY2017: 20.8 GWh (94% high volt.), not only the microgrid
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Japanese Red Cross Ishinomaki Hospital
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Best practice to learn resilience of medical facilities

H. Aki, “Demand-Side Resiliency and Electricity Continuity: Experiences and Lessons Learned in Japan,”
in Proceedings of the IEEE, 105-7, 1443-1455, 2017. 

BCP considered (back-up gens, etc)

Hospital staff (MD, nursing staff, etc)
Gas utility, oil utilities, municipal government officers
MDs of other hospitals

Showed importance of operation

All stakeholders worked for business continuity
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Conclusions
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Higashi-matsuhima microgrid

Developed after GEJE (showed microgrids’ value)

Japanese Red Cross Ishinomaki Hospital

Collaboration and operation by all stakeholders are also important

Next step for resiliency improvement

Development operations for disaster, e.g. sharing of limited power


