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ABSTRACT 

The rising energy costs and environmental concerns of increasing global energy consumption have led 

government agencies and utilities to seek policies that would reduce greenhouse gas emissions and 

favour more integration of renewable energy resources and implementation of demand side management 

(DSM) of energy consumption, and the same time, ensure reliable and sustainable operations of the 

electric grid. The idea of DSM has been employed to reduce peak load and provide demand curtailment 

during periods of shortfall in renewable generation. For utilities to achieve high yields (for example, 

high energy savings) in these energy programs, effective strategies need to be designed to identify and 

target the right customers, and quantify their response flexibility, availability and reliability. The design 

requires a systematic approach in modelling and understanding how various attributes might affect 

consumption behavior in response to utility signals or incentives. As utilities deploy large numbers of 

smart meters across their distribution grids, the availability of meter data allows a close examination of 

the customers' potential for an energy program. They are a massive set of data ("big data") and analytics 

need to be developed to decode the embedded energy information into meaningful measures that can 

help understand the dynamics on both sides of the meter. In this talk, we will discuss the consumer side 

analytics, but we emphasize that any energy decisions made on the consumer side (for example, demand 

response) need to also consider their impact on the power grid, thus allowing a full optimization on both 

the supply and demand sides. We will discuss results on modelling, algorithm and metric development 

that help understanding energy usage, temperature dependency, and defining customer segments that 

could be useful for demand response operations. 
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