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Thesis Title Optimal Sizing and Location of Diesel Generator and Solar Farm
in Power Distribution System Using Multi-Objective Optimization
Technique
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ABSTRACT

This thesis aimed to propose the optimal sizing and location of diesel generator and solar
farm in power distribution system using multi-objective optimization technique. The need of power
supply has recently been increasing as a result of the growth of industrial zones. Installation of
distributed generator in power distribution systems is one of the methods to solve this problem as
well as improving the power system stability.

The optimal solution of sizing and location of diesel generators and solar farms were
developed by using mathematical models of all devices in power systems in order to design on the
MATLAB program environment. The forward-backward sweep technique was deployed to compute
power flow in the proposed power system. The optimal sizing and location of diesel generator and
solar farm was calculated using multi-objective optimization technique based on Grey Wolf
Optimizer. The objective function aims to minimize the total cost reduction, total power loss
reduction, and reduction of carbon dioxide emission. This proposed algorithm was tested in IEEE 33
bus test system and the remote area distribution system.

The thesis results revealed that the IEEE 33 bus test system could be installed with three
sets of 570 KW diesel generator and three groups of 100 kWp solar farm. The total power loss was
reduced to 74.984 KW or 47%, the total cost was reduced to 125 $/h. or 65%, the total carbon
dioxide emission was reduced to 411.391 tCO, or 87% compared to the base case, respectively.
The lowest bus voltage was 0.95 p.u. at bus 18. In contrast, the remote area installed with three sets
of 938 kW diesel generator and one group of 100 kWip solar farm vielded different results. The total
power loss was reduced to 129.8 KW or 8%, the total cost was reduced to 334 $/h. or 5%, the total
carbon dioxide emission was reduced to 10.89 tCO, or 4% compared to the base case, respectively.
The lowest bus voltage was 0.954 p.u. at bus 9. Therefore, this study can be verified the validity of

the analysis.

Keywords: multi-objective, diesel generators, solar farm, grey wolf optimizer
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2.5 wsaenialudnuuunseatesiinawmasiiwa (Diesel Generation, DG)
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2.7.1 MIMAMLNEANNEAMEITN1NUEN T (Genetic Algorithms, GA)
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2.7.2 MImAfiminzauianmeIsnaueunia (Particle Swarm Optimization, PSO)
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273 MImAingaungamelsinsdyaneen@luwes (Gray Wolf Optimizer, GWO)
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H =[Cx X, (t) - X (1) (2.8)
X (t+1) = X p(t) - AxH (2.9)
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