: .
Accepted Manuscript [ Energy |
Economics
Robust Portfolio Optimization for Electricity Planning: An Application Based
on the Brazilian Electricity Mix
Oswaldo L.V. Costa, Celma de Oliveira Ribeiro, Erik Eduardo Rego,
Julio Michael Stern, Virginia Parente, Solange Kileber
S/
PIl: S0140-9883(17)30087-7
DOI: doi: 10.1016/j.eneco.2017.03.021
Reference: ENEECO 3592
To appear in: Energy Economics

Received date: 4 August 2016
Revised date: 14 March 2017
Accepted date: 20 March 2017

Please cite this article as: Costa, Oswaldo L.V., Ribeiro, Celma de Oliveira, Rego, Erik
Eduardo, Stern, Julio Michael, Parente, Virginia, Kileber, Solange, Robust Portfolio
Optimization for Electricity Planning: An Application Based on the Brazilian Electricity
Mix, Energy Economics (2017), doi: 10.1016/j.eneco.2017.03.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.eneco.2017.03.021
http://dx.doi.org/10.1016/j.eneco.2017.03.021

Robust Portfolio Optimization for Electricity Planning: An Application
Based on the Brazilian Electricity Mix

Oswaldo L.V. Costa®*, Celma de Oliveira Ribeiro”, Erik Eduardo RegoP, Julio Michael Stern®, Virginia
Parente?, Solange Kileberd

% Department of Telecommunications and Control Engineering, EPUSP - Polytechnic School of the University of Sao Paulo,
05508-010, Sao Paulo, SP, Brazil.
b Department of Production Engineering, EPUSP, 05508-070, Sdo Paulo, SP, Brazil.
¢Institute of Mathematics and Statistics of the University of Sao Paulo, IME-USP, 05508-090, Sao Paulo, SP, Brazil.
4 Graduate Energy Program of the Institute of Energy and Environment at the University of Sio Paulo, 05508-900, Sdo
Paulo, SP, Brazil.

Abstract

One of the major challenges of today’s policy makers and industry strategists is to achieve an electricity
mix that presents a high level of energy security within a range of affordable costs and environmental
constraints. Bearing in mind the planning of a more reliable electricity mix, the main contribution of this
paper is to consider parameter uncertainties on the electricity portfolio optimization problem. We assume
that the expected and the covariance matrix of the costs for the different energy technologies, such as gas,
coal, nuclear, oil, biomass, wind, large and small hydropower, are not exactly known. We consider that
these parameters belong to some uncertainty sets (box, ellipsoidal, lower and upper bounds, and convex
polytopic). Three problems are analyzed: (i) finding a energy portfolio of minimum worst case volatility
with guaranteed fixed maximum expected energy cost; (i) finding an energy portfolio of minimum worst
case expected cost with guaranteed fixed maximum volatility of the energy cost; (iii) finding a combination
of the expected and variance of the cost, weighted by a risk aversion parameter. These problems are written
as quadratic, second order cone programming (SOCP), and semidefinite programming (SDP), so that robust
optimization tools can be applied. These results are illustrated by analyzing the efficient Brazilian electricity
energy mix considered in [1] assuming possible uncertainties in the vector of expected costs and covariance
matrix. The results suggests that the robust approach, being by nature more conservative, can be useful in
providing a reasonable electricity energy mix conciliating COs emission, risk and costs under uncertainties
on the parameters of the model.
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