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Project goal 

Our research aims to develop Energy 

Management Systems which shape the 

power demand of devices, buildings and 

collections of buildings in order to benefit 

individual consumers by minimizing their 

energy cost, and society at large by enabling 

efficient, reliable Smart Grids with 

significant renewable generation. 



Multi -level management approach

ÅDevice level (Device controller)

ðOnly in smart loads/DR, e.g. EV

ðSingle device optimization (quadratic)

ÅBuilding level (HEMS/BEMS)

ðOptimization of several devices

ðMulti-objective (search)

ÅCollective level (Aggregator)

ðOptimization across collection of 
buildings & shared resources

ðLinear opt/multi-agent system?
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Multi -level modeling tools

ÅSimulation platform in Matlaband Simulinkbeing developed in 
collaboration with the University of Colorado

ðShort (sec/min) and long (hr/day) time scales

ðMicrogridcan operate off-grid (islanded) and grid-tied

ðensure seamless disconnection & re-connection
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Multi -level examples and results

ÅDevice-level : plug-in electric vehicles (PEVs) 

ðsignificant and potentially intelligent loads

ÅBuilding-level : Home Energy Management System

ðtargeting next generation HEMS products

ÅCollective level : EV charging aggregator

ðat early stages, with preliminary results

Demo at http://www.intel.com/embedded/energy/homeenergy/demo/index.html

http://www.intel.com/embedded/energy/homeenergy/demo/index.html


Five residences charging EVs

Consumers billed based on time of use electricity pricing

Simple timer to delay start time of charging
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Collaboration with University 
of Colorado, Boulder 

Utility 
Control 
Center

Electric Vehicle 
Supply Equipment 

(EVSE)

Smart 
Meter

P txf

EV#1

EV#2 EV#3 EV#4 EV#5

Distribution
transformer

AMI

EVSE

Advanced Metering 
Infrastructure

Collective

Building

Device


