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Abstract: One crucial aspect of the smart grid vision is to revitalize power distribution systems through
transforming the generation and loads, as well as improving network architecture. Significant effort and
investment have been committed to resolve the issue of losing voltage regulation along distribution
feeders due to increasing penetration of distributed energy resources (DERs). This talk will first introduce
the problem of regulating feeder voltage profile by controlling the limited reactive power (VAR)
resources from power-electronics interfaced devices, such as solar PV panels and batteries. To tackle the
communication delay and improve robustness to link failures, we will develop a local control framework
using only the bus voltage measurements. This local approach is also more attractive in addressing the
fast DER transients due to e.g., PV panel shadowing or uncertainties in distribution loads. A class of local
control strategies will be presented in addition to the classical droop control, with the convergence-speed
versus stability trade-off. Numerical simulations have demonstrated the proposed methods’ effectiveness
using realistic (and three-phase) distribution test cases, as well as their potential in coping with the fast
transients of system disturbances.
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