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CET i a d Outline 

• Background 

• Chiang Mai World Green City – Smart Community 

• PV DC Microgrid 

• Vision of the DC Microgrid 



CET i a d Location:  

Chiang Mai Rajabhat University  

– Saluang Keelek Campus 

– Mae Rim, Chiang Mai, Thailand 

2,700 acre 

200 acre 
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World Original Institute of Nature   
• Academics 

• Research and Training 

• Community Business 
• Chiang Mai World Green City 
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Low Energy Consumption 

More than 80% Saving 
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Sustainable Cycles 

for Low Carbon  

Community 
 

•Energy 

•Food 

•Residential 

•Economic 

•Environmental 





CET i a d PV AC vs. PV DC 

PV Array Charge 
Controller 

Battery 

Device 
DC DC 

PV Array Charge 
Controller 

Battery 

Rectifier Inverter DC DC AC 

Device 
DC 

DC 
• Higher efficiency by eliminating  

DC/AC/DC conversion 

• Lower cost from eliminating inverter 

DC 

Load 



CET i a d PV - DC Microgrid Pilot Project 

• Community DC power grid system with low voltage from PV 

25.5 kW PV 

Load:  

1 office, 1 minimart, 1 restaurant,  

1 coffee shop, 1 farm, 6 houses 



DC, 323 V 
80 A (Max) 

PV Array 
25.5 kWp 

Charge 
Controller 

Battery 
9.6 kWp 

Converter 
240/24 

DC 
240 V 

DC Load 
Lighting 

DC 
24 V 

600 W 

DC, 323 V 
80 A (Max) 

Direct use in household 

appliances 



CET i a d Experimental 
Setup 

25.5 kW 
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Power House 
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Battery House 
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Main Combiner Box 
Monitoring Switches 

Charger 
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Converter 
240/24 

Monitoring System 



CET i a d Lighting Testing 60 W 24VDC 
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Office 
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Converter Box 
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29 
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Energy Efficient House 
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Reused Material House 
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Low Cost Box House 
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All Appliances - DC 



CET i a d Monitoring System 



CET i a d Summary 

• Phase 1 – PV DC Hybrid Microgrid 

– 25.5 kWp PV Generator with DC Grid to each load 

– 24 VDC Lighting 

– 240 VDC for household appliances 

• Lighting, TV, Computer, Refrigerator 

• Rice cooker, Water heater, Microwave, Air Conditioner 

• Farm Pump 

– Online monitoring & data acquisition system 



CET i a d Yesterday’s Power 

220 VAC 1 Sub Station 2 Sub Station 3 Sub Station 
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PV Wind Biomass 

Today’s Power 

220 VAC 1 Sub Station 2 Sub Station 3 Sub Station 

VAC-Grid Connection 
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Decentralized 

Power Pool  

PV 

Wind 

Biomass 

Grid Supply 

Community 

Power for Tomorrow…….. Start with….. 

240 VDC 

Stand-Alone  

Smart DC Microgrid 

Battery 
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Grid Supply 

Decentralized 

Power Pool  

PV 

Wind Biomass 

Power for Tomorrow….. DC Society 

220 VAC 

240 VDC 

240 VDC 240 VDC 240 VDC 

Decentralized with Utility Grid Backup 



Thank you 

Contacts: 

 Website:  www.adicet.cmru.ac.th 

 Email:  adicet@cmru.ac.th, worajit@gmail.com 

 Phone:  +6653-885871 
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