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Photovoltaic solar energy is a clean renewable energy source that allows
obtaining electricity directly from solar radiation through semiconductor
devices called photovoltaic cells. The present research aims to pre-design an
isolated system for a house that can serve as a pattern for the electrification of
houses that today do not have power in the province of Manabi. To carry out
the proposal, the PVsyst was used, a tool for sizing the system, in addition to
the bibliographic review, the qualitative-quantitative, and the inductive
deductive. It was obtained as a result that photovoltaic solar energy is
adequate to provide a solution to isolated homes that today do not have
energy service, in addition to those that have a poor quality of service.
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1 Introduction

Solar energy is a type of renewable energy, it is obtained by electromagnetic radiation from the Sun that falls on the
earth's surface (Zou et al., 2017; EI-Ghonemy, 2012; Dincer, 2000). The solar radiation that reaches the earth has
been used by humans using various technologies developed since ancient times. Today, the heat and light from the
sun can be used by various collectors, such as photovoltaic cells, heliostats, or solar collectors, and can be converted
into electrical or thermal energy (Castro & Colmenar, 2019). It is one of the so-called renewable energies or clean
energies, which could help solve some of the current most urgent problems that living beings face (Gamez et al.,
2018).

The power of radiation depends on the time of day, the attenuating atmospheric conditions are radiation and
latitude. Under acceptable radiation conditions, the power at the earth's surface is approximately 1000 W/mz2. This
capacity is called irradiance (Hernandez et al., 2014). With the help of solar panels, the operation of photovoltaic
systems becomes possible. In solar panels, solar energy is converted into direct current by the photoelectric effect, if
it is not converted into alternating current it cannot be used conventionally (Joerissen et al., 2004; Fabjan et al.,
2001). This is where the inverter function comes into play and it is a key part of the photovoltaic system because it is
he who converts the current so that it is compatible with any type of equipment, such as the home, business, or
industry. Then, depending on the type of photovoltaic system, it can have a charge controller that regulates energy
use and a battery pack that allows energy storage (Loor et al., 2020).

In the province of Manabi, there is enough solar potential to implement the technology in isolated and difficult-
to-access areas (Vazquez et al., 2018; Hachem et al., 2011; Luka¢ et al., 2013), different studies have been carried
out that demonstrate the high existing potential that can be used for different uses (Rodriguez & Vazquez, 2018).
One of the alternatives that can be used is distributed generation connected to the load to reduce demand during
daytime hours (Guerrero et al., 2020), in the mode of distributed generation through microgrids trying to complete
the strategy of changing the energy matrix by varying the different potentials (Saltos et al., 2017). Solar energy
combined with other renewable potentials can provide a solution to many electrification problems in the province of
Manabi, mainly for isolated homes so that energy sustainability can be achieved in areas that today do not have
energy service (Vazquezet al., 2020).

2 Materials and Methods

For the development of the article, the literature review, the PVsyst software (PVsyst, 2020), was used as a
methodology for the pre-dimensioning, in addition to a qualitative and quantitative method to be able to assess the
results obtained in the software. The inductive-deductive to deduce the possibility of offering energy to isolated
homes in the province of Manabi.

3 Results and Discussions

Using the free version of the PVsyst, it was possible to perform the pre-dimensioning of the system starting from the
Open Site option, where a tab is opened in which the place, country, and region in which to go must be selected. To
carry out the study, selecting, in this case, we started from Ecuador - Portoviejo - South America, when choosing the
aforementioned options, the geographical coordinates of the selected place will appear, also, the name of the project
in which it was located Pre-dimensioned was incorporated isolated system in Portoviejo, as shown in figure 1.
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Figure 1. Climatological data of the study site
Source: (PVsyst, 2020)

In the upper part of the Monthly Climatology option, the software through the NASA page (NASA, 2020), offers the
irradiation values of the selected place. In the main window, click on the option user needs where the installed loads
will appear and proceed to define them as shown in figure 2.
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Figure 2. Definition of installed loads
Source: (PVsyst, 2020)
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Once loads of the house have been placed, the hours of consumption are defined. In this way, a graph will be
obtained that represents the load profile of the day, as shown in figure 3.
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Figure 3. Load profiles of the day
Source: (PVsyst, 2020)

The inclination of the solar panels is defined by clicking on the System option, and the window that appears where
you can select the angle of inclination in the case of Portoviejo, you can select between 10 and 5 degrees, which are
the ones that allow greater generation. Finally, the isolated system was simulated by clicking on results, where the
days of autonomy of the system were defined, in which 2 days were located and the depth of discharge of the battery
of 10% and the voltage of 12 V As can be seen in figure 4, despite the simulation with a 21-degree incline, the
generation levels are above the users' needs, demonstrating that there is sufficient potential to achieve the
electrification of isolated homes.
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Figure 4. Available potential and housing needs
Source: (PVsyst, 2020)

It was possible to obtain a report detailing the geographic location, the monthly climatic values, and the Solar
trajectory in Portoviejo. Through the simulation, the final results were obtained, demonstrating that there is potential
for the pre-dimensioning of isolated homes in the province of Manabi and with this, achieving electrification of the
5% of homes that today do not have electricity service or those that are considered to have a poor quality of energy
(Gamez et al., 2018). Figure 5 shows the final report that is generated with the PVsyst software. As can be seen with
the solar potential that exists, enough energy can be generated for isolated homes.
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Figure 5. Final report
Source: (PVsyst, 2020)

It can be seen that the report shows all the information that was located in the study, it continues with the pre-
selection evaluation system. Then it shows a first graph in which the energy performance and needs of the users are
observed and a second graph of the average state of battery charge and the probability of loss of charge and finally a
table with all the annual values of the complete study of the load. The results obtained from the pre-sizing of the
photovoltaic system using the PVsyst software demonstrated the feasibility and benefits of the implementation of
solar panels. Determining the variables that the system requested to acquire a general report of the system. Both
photovoltaic energy and cogeneration are technically and economically viable options and are feasible in the current
context, so prices continue to rise and the demand for electricity in low-energy buildings grows.
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4 Conclusion

Photovoltaic energy is a good alternative to traditional energy sources, since Portoviejo and the province of Manabi
have a high potential for solar radiation, without the need to use traditional energy sources, they can also cause
damage to the environment. Photovoltaic solar energy is clean, it is an inexhaustible source of energy and does not
cause significant damage to the environment, it is also very useful in areas where it is difficult to connect to the grid,
it is economically feasible, low maintenance, the system can provide energy for 20 years on average.
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