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Building energy consumption in the USA has two key components: commercial (36% of the total) and residential (38% of the total). Although 
the contribution of these two parts are similar, recent studies mainly focused on the commercial buildings. In this presentation, I first show on 
how residential energy management can be made "smart". We developed HomeSim, a residential energy simulator that makes it possible to 
investigate the impact of renewable energy, centralized vs. distributed in-home energy storage, and intelligent appliance rescheduling, 
lighting and HVAC. We also analyze how batteries in smart homes should be used to maximize their benefits. In the second part of my presen-
tation, I focus on quantifying the effects of smart building controllers on the grid. We take a university microgrid circuit structure as the base-
line which hosts distributed smart buildings and energy generation. We build an accurate and efficient smart grid simulator to study the grid 
dynamics and demonstrate how distributed smart building controllers can threaten the stability of the grid. 
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