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Who’s Involved 

• DOE (Regulatory and funding) 
– Electricity Advisory Committee(EAC) 
– DOE Smart Grid Task Force 

• NIST: National Institute of Standard and 
Technologies (standard development) 

• National Science Foundation (NSF), DoD, etc. 
• National Labs 
• IEEE (standard development) 
• Non government research centers (University, 

Private organizations, etc.) 



Conceptual Reference Model 



Layers of Interoperability 
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Challenges and Opportunities 

• Power systems electronics:  Smart energy systems 
and technologies, inverters, electric flow 
controllers, etc. 

• Infrastructure: distributed generation, fault 
detection, localization, and remediation 

• Energy Management 
• Mechanical 
• Civil and Architecture 
• Networking 
• Business: Socio-economic drivers and incentive 



Challenges and Opportunities: IT 

• Data analytics 
• Network communications and protocols 
• Optimization of energy consumption in buildings 
• Demand Management via Home Area Network 
• Integration of renewable energy 
• Middleware development 
• Smart phone integration 
• Modeling 
• Plug-In Electric Vehicle 



NSF view: Cyber Physical System 
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NSF Challenge 

• How can we design, build and verify reliable, 
predictable, safe and secure cyber-physical 
systems upon which people can - and will - 
bet their lives? 

 



Wireless Sensor Networks Applications 

Seismic Structure 

response 

Emergency Medical Care 

Develop in situ observation 
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dynamics 



What is a WSN 

• Each node is Programmable! 

• Data Collection and 
dissemination  
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WSN and Smart Grid: Home Scenario 



Social and Wireless Sensor Network Driven Intelligent 

Building Management Systems 

  

 



Smart Campus/City 
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Network Architecture 



Multi-domain 

Mesh Node

End-User

Gateway

Internet
Campus NetWireless Link

Building Place

Control Plane Office

DataBase Server Application 
Server

EMSElectricity Provider

AMI

Appliance

Storage



Where Smart Grid is Heading? 
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Research Question 

• How human behavior can be modeled and 
implemented in the system? 

• What “smart” algorithms can be implemented 
so that the building is autonomous and adapt 
to the human behavior? 

• What methods should we use to verify the 
functionality of the system? 

• Fundamental Problems in term of robustness, 
reliability and resiliency 



Is It a Killer Application? 

• Smart Grid may be the killer app for the 
Internet! 
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