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Optimum design of wind turbine, photovoltaic panel, diesel generator
hybrid system and its integration with the distribution network
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Abstract

The inability of conventional energy sources to fully meet the ever-increasing energy demand in today's world points to
the ever-increasing importance of hybrid power generation systems. Today, the hybrid systems of electricity production,
in which part or all of its sources are renewable energy sources, have attracted the attention of many researchers,
scientists, and investors. This research proposes an independent multi-source hybrid generation system with optimal
design, including photovoltaic panels, wind turbine generators, batteries, and diesel generators. This research aims to
minimize the emission of carbon dioxide and the cost, which is expressed in the form of the net present value of the
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system. The designed hybrid power generation system is further integrated into the distribution system as a distributed
generation. This is to optimally improve the distribution system's performance by minimizing the entire distribution
system's total losses and voltage deviation. The combined cost and emissions of energy purchased from the grid and
energy produced by distributed generation are also reduced. For this purpose, a multi-objective particle swarm
optimization algorithm has been developed. The proposed optimization algorithms are implemented using software for
an IEEE standard 33-bus distribution system. The location and size of scattered productions and the type and number of
each generating source of the hybrid system are considered decision variables.

Keywords: Multi-Source Hybrid System, Multi-Objective Particle Swarm, Optimization, Distributed generation,
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1.Genetic Algorithm (GA)
2.Particle Swarm Algorithm (PSO)
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3.Distributed Generation (DG)
1.Network Flicker
2.Particle Swarm Algorithm (MOPSO)
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Month ‘wind Speed
[m/z)
January E.000
February E.240
March 7.200
April 10,800
May 12.000
June 10,200
July 3120
August 8.400
September 7.440
October 7.320
MNovember 7.200
December 7.200

Annual average: 8.269

wind Speed (mfs)
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Other parameters

Altitude [m above sea level] 0

Anemometer height [m]

10
Wariation ‘with Height...

Jul " Aug  Sep  Oct  How  Dec
Advanced parameters
Weibul k. [ 2
Autoconelation factor ’W
Diurnal pattern strength ’ﬁ
Hour of peak windspeed ’—15
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