2018 IEEE PES T&D LA

2018 IEEE PES Transmission & Distribution
Conference and Exhibition - Latin America

TUTORIAL: Optimization techniques and the mathematical tools for
decision-making in energy systems.
Optimization is a very important tool that can used to solve several decision-making problems.
The wide and growing use of optimization make it essential for students and practitioners in
every branch of science and technology. Particularly, in the area of electric power systems,
there are many planning and operating problems that can modeled as an optimization problem
and then solved using commercial tools. In the first part of this tutorial, will be presents a review
of the basic concepts of mathematical modeling, the classical mathematical programming
problems (such as, linear programming, integer programming, and nonlinear programming)
and the main classical optimization techniques (such as, simplex method, interior point
method, and branch and bound algorithm). As well as, will show the use of the algebraic
modeling languages and the existing commercial solvers, and its advantages in the modeling
and solving of optimization problems. At the end of the first part, some optimization illustrative
examples will be modeled and solved. In the second part, three well-known optimization
problems in the area of electric power systems (economic dispatch, transmission network
expansion planning, and reconfiguration of electric distribution systems) will modeled and
solved using the algebraic modeling language AMPL, and the commercial solver CPLEX. For
each problem, different test systems will be used and analyzed. At the end of the second part,
will discuss the difficulties of solve optimization problems in large-scale systems, as well as
the future of optimization techniques.
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and M.Sc. students. His interests include the development of methodologies for the operation,
planning, and control of electrical power systems, and applications of artificial intelligence in
power systems.
Av. República de Chile 284 Of. 204, Jesús María, Lima 11 – Perú
ieee-tdla2018.org | info@ieee-tdla2018.org | (+51) 1 424-7598

