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Abstract 
 
Optimal sizing and siting of the renewable energy distributed generation (REDG) and capacitor bank (CB) units in the distribution 
systems takes over several advantageous economical and practical consequences which can effectively enhance the overall 
performance of distribution system issues. The sizing and siting optimization scheme for REDG, specially wind turbine (WT) and 
photovoltaic (PV) corresponds to a tough mission because of their stochastic nature. This paper aims to propose a novel optimization 
scheme based on multi-objective bezier search differential evolution algorithm (MOBSDEA) to solve the accurate sizing and siting 
of REDG and CB units which will be followed by the economical and practical benefits. Hence, some important objective functions 
such as: reduction of power losses, cost-effectiveness of electrical energy and enhancement of voltage profile are considered. Two 
different power systems have been studied to approve the proposed optimal sizing and siting scheme. Finally, the simulations result 
under IEEE 33-bus and IEEE 69-bus power systems have determinedly confirmed the high-performance of MOBSDEA-based 
optimal sizing and siting scheme as compared to other optimization algorithms. A brief improvement of simulation results in 
percentage is presented as follows: (1) the power loss reduction using MOBSDEA-based optimization has been attained 88.2% and 
69.8% for IEEE 33-bus and IEEE 69-bus power systems, respectively. (2) The energy production cost reduction using MOBSDEA-
based optimization has been attained 19.2% and 32.8% for IEEE 33-bus and IEEE 69-bus power systems, respectively. The voltage 
profile deviation reduction using MOBSDEA-based optimization has been attained 5.4% and 3.1% for IEEE 33-bus and IEEE 69-
bus power systems, respectively. 
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