
Optimal design of solar power generation
system

Clean and sustainable power generation technologies can be a suitable replacement for current coal/oil fuels

and their related issues. Renewable energy sources such as solar and wind energy [7], due to their availability

and endlessness, are considered as preferred technologies [8].However, one of the main challenges for these

two technologies is the ...

Hybrid renewable power generation systems optimal design is a very challenging task as far as most

renewable energy resources are random and weather/climatic conditions-dependent. ... Kalogirou SA (2014)

Photovoltaic systems. In: Kalogirou SA (ed) Solar energy engineering, 2nd edn. Academic Press, Cambridge,

pp 481-540. Google Scholar
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Solar energy and wind energy are the two most viable renewable energy resources in the world.

The motivating factor behind the hybrid solar-wind power system design is the fact that both solar and wind

power exhibit complementary power profiles. Advantageous combination of wind and solar with optimal ratio

will lead to clear benefits for hybrid wind-solar power plants such as smoothing of intermittent power, higher

reliability, and availability.

Similarly, for the hybrid mix of PV and biomass (S 3 ${S}_3$), the capacity of the BPP and the solar power

plant was estimated to be 224.35 and 360.50 kW with GRG with solar plant occupying a 2000 m 2 land area

using 350-W solar module, and 233.04 and 324.50 kW using PSO with a reduced solar plant area of 1800 m 2.

In the design and sizing of hybrid power system, the combination of wind and solar energy sources could be

used for example as the main source while utility line is used as a backup.

The optimization of the bio-power generation system has been carried out through the HOMER software. The

power plant''s performance with a digital control system has been investigated in MATLAB at fully loaded

conditions. ... The output power of the sources like Solar PV and Battery Energy Storage (BES) is DC, hence a

grid-tied inverter and ...

This paper recommend an optimal design model for designing hybrid solar-wind systems employing battery
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banks for calculating the system optimum configurations and ensuring that the annualized cost of the systems

is minimized while satisfying the custom required loss of power supply probability (LPSP).

This paper presents the optimization of a 10 MW solar/wind/diesel power generation system with a battery

energy storage system (BESS) for one feeder of the distribution system in Koh Samui, an ...

This study demonstrates how to use grid-connected hybrid PV and biogas energy with a SMES-PHES storage

system in a nation with frequent grid outages. The primary goal of this work is to enhance the HRES''s

capacity ...

This paper proposes constructing a multi-energy complementary power generation system integrating

hydropower, wind, and solar energy. Considering capacity configuration and ...

After integrating the optimal solar PV system, the minimum voltage profile rises from 0.8392 p.u. to 0.954

p.u, active and reactive power losses decrease by 63.27% and 66.723%, respectively and ...

Therefore, the optimal design of a hybrid power generation system to meet greenhouse needs is a

multifactorial problem. This means that, on the one hand, many factors must be taken into account in the

design, and on the other hand, many elements must be determined in the optimization of the design with the

aim to serve many objectives ...

Solar energy and wind energy are the two most viable renewable energy resources in the world. Good

compensation characters are usually found between solar energy and wind energy. This paper recommend an

optimal design model for designing hybrid solar-wind systems employing battery banks for calculating the

system optimum configurations and ...

In addition, the electricity supply amount of this system is obviously different, for Scarcity = 1, the renewable

energy generation accounts for [38.67%, 70.56%] of the total power generation, and Scarcity = 30, the

renewable energy generation accounted for [98.54%, 99.10%] of the total electricity generation of this system.

This is because with the increase of ...

Design and Simulation of an Optimal Mini-Grid Solar-Diesel Hybrid Power Generation System in a Remote

Bangladesh. 2018: PV-WECS-BESS-DG: Rural residential area: 2574 kW installed, number of homes not

specified ... the different power converter configurations, and the algorithms used for optimal system design.

Hybrid renewable energy systems ...

The on-grid WPS-HPGS primarily comprises a photovoltaic generation system, wind generation system,

energy storage system, electrical load, and control system, as depicted in Fig. 2. The photovoltaic and energy

storage systems are linked to the DC bus via a DC/DC converter, whereas the wind power is connected to the

AC bus through an AC/DC/AC converter.
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Optimal design of standalone hybrid solar-wind energy systems for hydrogen-refueling station Case study ...

compared to systems using fuel cells as back-up power generator. The PV FC system requires a PV capacity

of 6895 to produce electricity required for electric loads, generate green hydrogen for load, and produce the

hydrogen required for ...

Suppose the PV module specification are as follow. P M = 160 W Peak; V M = 17.9 V DC; I M = 8.9 A; V

OC = 21.4 A; I SC = 10 A; The required rating of solar charge controller is = (4 panels x 10 A) x 1.25 = 50 A.

Now, a 50A charge controller is needed for the 12V DC system configuration.

Energies. In this study, an analysis is carried out to determine the optimal application of multiple renewable

energy resources, namely wind and solar, to provide electricity requirements for green smart cities and

environments.

Obviously, dual-axis tracker systems show the best results. In [2], solar resources were analysed for all types

of tracking systems at 39 sites in the northern hemisphere covering a wide range of latitudes. Dual-axis tracker

systems can increase electricity generation compared to single-axis tracker configuration with horizontal

North-South axis and East-West tracking from ...

It is found that geothermal-solar hybrid applications in power plants involve lower enthalpy and lower cost

geothermal heat source combined with higher enthalpy and higher-cost solar thermal heat to achieve better

performance, with a reported power production increase by upto 20% in some cases compared to geothermal

only power plants.

configuration of system. Finally, the intelligent control and on-line monitoring of wind-solar complementary

power generation system were discussed. 1 Introduction Wind and solar energy have some shortcomings such

as randomness, instability and high cost of power generation. Wind-solar complementary power generation

system is

Wind and solar energy based hybrid systems have been widely used for power generation, especially applied

for electrification in the remote and islanding areas because they are cost effective and reliable performance,

compared to the conventional power system. Energy storage is considerably applied to increase the reliability

of hybrid renewable energy system (HRES), ...
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