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Biography Planning the operation and expansion of power distribution systems (PDS) is essential to assure that 
the growing demand can be satisfied with a reliable service at affordable costs. Given the size of these 
systems, the minimization of overall costs can be a considerable challenge. For instance, finding 
the topology or overall least-cost plan for a PDS can be a difficult task, since thousands of feasible 
design options can arise from a feeder design definition. The difficulty in solving PDS optimization 
problems relies on the combinatorial nature and the large solution space. In this context, the 
development of models and solution techniques is of great importance for power utilities, and an 
engineer’s understanding of the system and its costs, performance, and trade-offs can be facilitated 
with optimization concepts.

Significant changes have been imposed to PDS in recent years, given the growing presence of 
distributed energy resources and smart grid implementations. The ability to dynamically optimize 
the operation, integrate diverse distributed generation types, and integrate demand response and 
energy resources are needed in this modern power system era. As a result, significant research 
efforts have been dedicated to the optimal expansion and operation planning of modern 
distribution networks.

Several models and techniques are proposed in the literature, covering the allocation of new 
substations, reinforcement of the existing ones, reconductoring or construction of new 
distribution lines, distributed generation placement, network reliability improvement, among 
other problems. In this lecture, we will discuss some optimization problems applied to PDS, 
ranging from theoretical contributions to practical applications. Finally, future research 
problems are presented and discussed.

Reference: Handbook of Optimization in Electric Power Distribution Systems, (Resener, M., 
Rebennack, S., Pardalos, P.M., Haffner, S., Eds), Springer (2020) https://www.springer.com/us/
book/9783030361143
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