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Many optimization problems relevant to the design and operation of electric power systems are inherently nonlinear due to the AC 

power flow equations that model the relationships among voltages and power flows in power grids. The nonlinearity of the power flow 

equations results in a variety of algorithmic and theoretical challenges, including non-convex feasible spaces for optimization problems 

containing these equations. This seminar describes four categories of recent developments regarding methods for addressing these 

challenges: 1) local optimization, 2) approximation, 3) convex relaxation, and 4) convex restriction. Local optimization methods search 

for an operating point that is superior to all nearby points. The applicability of local optimization methods has been demonstrated via 

results from the Department of Energy’s Grid Optimization Competition, which compared algorithms for solving large-scale security-

constrained AC optimal power flow problems. Approximations, convex relaxations, and convex restrictions simplify the power flow 

equations to obtain more tractable convex representations that are useful in a variety of applications. This seminar presents high-level 

overviews of these methods and describes several relevant applications. 
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