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Possibilistic—Probabilistic Security Constrained Unit
Commitment using Z number model

M. Manzari Tavakolil, MSc Student; A. Abdollahi?, Associate Professor; M. Rashidinejad?, Professor

1- Faculty of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: m.manzari70@yahoo.com
2- Faculty of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: a.abdollahi@uk.ac.ir
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Abstract: Security constrained unit commitment (SCUC) is a difficult optimization problem by which the generators optimal output
are scheduled over the whole dispatch period. Here, different constraints such as demand and generation equality, generators limits
and transmission flow limit should be considered. This paper presents a new structure for SCUC in the presence of wind and load
uncertainties. Here, demand responsive loads are called for alleviating the aforementioned uncertainties as well as minimizing the
operation cost. Wind speed uncertainty is modeled by Wiebull probability distribution function as a probabilistic variable. Moreover
Z_number is applied to model the demand uncertainty as a possibilistic variable. Then, demand is converted form Z_number model to
fuzzy one. Demand bidding programs are also implemented to reduce demand at peak hours. Load reduction payment is modeled by a
quadratic function of the reduced power. In this paper, a-cut and monte carlo methods are mixed together to solve the SCUC problem
considering the abovementioned uncertainties. In order to evaluate the proposed framework, numerical simulations has been conducted
over the modified IEEE-24 bus system.

Keywords: SCUC, possibilistic and probabilistic variable, Z number model, a-cut method, monte carlo simulation.
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12 q-Cut 2 Demand Bidding Programs
13 Defuzzification 3 Possiblistic
14 Centroid Method 4 Two point estimation method
15 Weibull * Fourier transformation
16 Monte Carlo Simulation 6 (SCUC) Possiblistic -Probabilistic
17 Federal Energy Regulatory Commission 7 General Algebraic Modeling System
'8 Demand Response Provider 8 Mixed Integer Programing
19 Marginal Cost of demand curtailment ? Probability Dencity Function
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