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Smart Grid
•

 
Smart meters & two way communication

•
 

Digital information made available to consumers, 
enable them to choose/decide

•
 

What they use, when they use it, how much it cost per 
item at what time

•
 

Grid operators can manage peak load demand, 
distribute energy to where is critical

•
 

Enable investment in energy conservation, renewable 
energy investment (grid, consumers)

•
 

Enable optimized routing and control of power 
quality

•
 

Encourage the formation of microgrids
•

 
Shared vision of energy management
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Smart grid Research

After NETL



Composition of Electric Entities in the United States, 2007

EIA



DOE report 2005 Navigant consulting



Microgrid
•

 
Power management within the boundary

•
 

Single interface with utility company 
(cogeneration and islanding)

•
 

Energy generation (energy on demand, district 
heating and cooling, etc.)

•
 

Energy distribution and management (maintain 
power quality)

•
 

Cost savings through efficiency improvement 
in power management



CERTS (Consortium for Electric Reliability Technology 
Solutions) microgrid demonstration project

•
 

Peer to peer, plug and play
•

 
Direct energy generation

•
 

Energy storage
•

 
Renewable energy generation

•
 

Inverter short circuit tests
•

 
Power quality

•
 

Efficiency improvement
•

 
Operability and stability

•
 

Sponsored by DOE, CA energy commission  
May 15, 2010, DE-FC02-06CH11350
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Microgrid provides
•

 
Cost reduction: power management 2-

 
5% (10%) 

•
 

Reliability & power quality
•

 
Security: parallel and island mode of operation

•
 

Renewable energy: carbon reduction up to 40%
•

 
Energy storage option

•
 

Improved grid stability: when sufficient microgrids
 are linked, over all grid stability will increase

•
 

Technology test platform for reliability and 
robustness

•
 

Economic model verification
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Energy efficient building retrofit
•

 
Smart windows; natural light; light pipes

•
 

Increased insulation
•

 
Local HVAC; motion sensor activated air 
flow; remote controlled dampers

•
 

Solar panels, glazing, films
•

 
Geothermal assisted heat pumps

•
 

Geothermal heat sources where feasible
•

 
Chillers

•
 

Smart energy control programs
•

 
Green roofs, new materials, smart controllers



How to establish a microgrid
•

 
Define geographic boundary (multi-energy usage desirable)

•
 

Multi-owner of properties may pose challenges
•

 
Conduct an energy audit of existing buildings

•
 

Negotiate with utility company for inter-connection and 
microgrid control

•
 

Develop district heating and cooling options
•

 
Develop energy efficient retrofits feasibility (green roof, 
natural lighting, micro-HCAC options, smart dampers, 
sensors, smart meters, partnership with building owners)

•
 

Locality specific technology options (solar, geothermal, 
insulation, windows, etc) 

•
 

Instant-on emergency power
•

 
Control program and energy management programs

•
 

Security/efficiency/carbon reduction balance



Thank you for your attention

stevehsu@gwu.edu
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