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Abstract

Assessment of novel evolutionary methods to provide an optimal technique for PBUC

Mojtaba Jabbari ghadi

Recently, electrical power market as one of the most influential components of countries
economic worldwide, has experienced remarkable vacillations. With the advent of paralleling and
execute of restructuring in power market, some routine rules and patterns of traditional market
should be accomplished in a way different than before. To this end, the unit commitment (UC)
scheduling that has been aiming at minimizing operation costs in an integrated power market
once, is metamorphosed to profit based unit commitment (PBUC) by adopting a new schema,
now; in which generation companies (GENCOs) have a common tendency to maximize their
own profit. PBUC problem as one of the most overriding research interest in power generation
management of a deregulated power system is a complicated non-linear and constrained mixed
integer problem. In first section of this thess, a newfangled optimization technique called
Imperialist Competitive Algorithm (ICA) is proposed for solving the PBUC problem. Then, a
novel hybrid method base on combination of Diversity Guided Evolutionary Algorithm (DGEA)
and ICA is presented in order to enhance effectiveness and applicability of the classic 1CA.
Moreover, traditional approach of coding of initial solutions is replaced with an improved
knowledge based method in which computational complexity and subsequently convergence
procedure of obtained results is ameliorated. In second section, considering the rapid growth of
sustainable based power generation and with aim of committing distributed generation units in a
dally load demand supplying, a new hybrid method with the combination of Artificia Neurd
Network (ANN) and ICA is proposed to predict the day-ahead power generation of a wind farm.
The presented approach is implemented in cases of very short term (3-6 hours) and short term
(12-36 hours) wind power predication. In this research, physical method of Numerical Whether
Prediction (NWP) and statistical models in terms of online Supervisory Control and Data
Acquisition (SCADA) are employed simultaneously for training and forecasting processes of the
presented method that results in enhancing exactness of this method rather than the previous
approaches. In last section, a GENCO consist of severa thermal units and wind-based turbines, is
considered. With the usage of the classic ICA, unit commitment simulation is accomplished
under a competitive market while a wind farm is incorporated in thermal units scheduling. To
evaluate uncertainty associated with the wind turbines, the Risk and Vaue (R&V) method is
utilized. Simulation results in each section are compared with that of in the previous researches to
validate effectiveness of the proposed methods.

Key words — Deregulated power market, profit based unit commitment, evolutionary
algorithm, wind power forecasting, artificial neural network, imperialist competitive algorithm
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