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ABSTRACT

Los Alamos National Laboratory performs fundamental research on algorithms for design, control and
optimization of electrical grids and other interdependent infrastructures, and applies those algorithms to per-
form analysis for federal agencies and utilities. After a brief overview of these activities, two topics will be dis-
cussed in greater detail. First, load is expected to play a greater role in control of the electrical grid--not just
under stressed conditions such as system peaks, but in a more continuous fashion. Experiments using the
heating, ventilation and air conditioning (HVAC) system of a large commercial building to provide frequency
regulation are described. Results include the performance of the deployed controls versus PJM's frequency
regulation metrics and energy costs of providing this service. Second, recent extreme weather events and
their associated social and economic impacts are drawing attention to the need for distribution grids to be
more resilient to these beyond-design-basis events. Progress towards a design tool that enables the optimal
selection of infrastructure hardening and resilience upgrades to meet a prescribed level of post-extreme-
event network performance will be described.
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