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ABSTRACT

In this study, the Homer software was used to determine the optimal system for solar lighting in Al-Amara city-south
Irag. For this purpose, the weather data for the city of Amara was used such as temperature, solar radiation intensity,
relative humidity, and wind speed. Homer can be considered the closest global program used in this area.

The results of the study suggested the use of a group of photovoltaic cells producing a total of 8 kW. This system has a
basic cost of US $ 2000 considering the cost of electricity is US $ 0.903 /kW and the net cost of the system is US $
32,015. The results of the study showed that the use of solar cell systems in the city of Amara is economically and
practically acceptable, and it is the duty of the state to enact laws and regulations that facilitate the use of solar cell
systems on a large scale.
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INTRODUCTION
Solar energy is a renewable energy that is available most of the year for free, so its exploitation to produce electricity will
bring great benefits to its users [1-5]. The trend towards the use of renewable energies such as wind energy [6], biofuels
[7, 8], hydrogen energy [9-11], fuel cells [12], and solar energy has important justification. Perhaps the most obvious
phenomenon of the bad impact of human on environment is global warming and climate change, the main cause of which
is burning fossil fuels for energy production [13, 14]. The rise and fall of the catastrophic oil prices have stymied the
five-year plans of the oil-exporting countries, including Irag, and caused a major economic recession [15].
Solar energy can be used in many applications, perhaps the first heating water for domestic and industrial purposes [16,
17], heating the air using multi-shape solar heaters and designs [18, 19]. The use of the Trombe wall has also proved a
success for heating homes in cold areas [20, 21]. The use of solar energy in distillation has a great history [22, 23].
Today, solar distillation began to take a small share of the rate of distilled water produced but it increases with days [24,
25]. As for the production of electric power can be produced using solar chimney [26, 27], and can be produced through
concentrated solar power stations [28, 29]. Today, many solar photovoltaic plants have proved to be highly efficient in
this field [30, 31]. Solar cells have become low prices for the installed power unit and their installation, configuration and
use are simple and inexpensive [32]. The advantages of solar cells are their high elasticity, which can be used in remote
and desert areas, or the highest mountains or plains [33, 34]. The disadvantages of photovoltaic cells are strongly
influenced by climatic conditions such as solar radiation [35], temperature [36, 37], wind [38, 39], relative humidity [40,
41], and dust accumulation as well as the shadow produced from the land topography and buildings [42-47]. Researchers
around the world have studied these effects and found important solutions [48]. Perhaps the most important is to switch
from photovoltaic systems to photovoltaic/thermal systems (PVT), which have the advantage of extracting the solar cell
from the excess heat accumulated in it, thus maintaining the electrical efficiency and high productivity of the system [49-
52]. The heat drawn from the cell can be used in other applications [53-55].
Iraq is an oil country rich in its high production of oil and natural gas, yet it has suffered decades of continuous and
devastating wars affected the infrastructure of the country and affected completely on the electrical systems [56, 57]. The
Iraqi citizen suffers from recurrent national power cuts, which led to the use of medium and heavy-duty generators to
work during the power outage [58]. These generators work with gasoline or diesel, which emits large pollutants to the
atmosphere, making the environment of Iraqi cities clearly contaminated and negatively affect the health and life of
citizens there [59].
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The use of Homer Software to reach the optimal design of photovoltaic systems is a good alternative and has been used
by many researchers [60-65]. For example, the Ref [66] used this software to reach a design combining the use of
photovoltaic cells, a wind turbine, and a diesel engine to produce continuous electrical power to the Masirah Island in the
Indian Ocean. The group of researchers chose to use the Homer program to design a hybrid system consisting of
photovoltaic cells / wind turbine / diesel generator and battery. During this study, the cost of the hybrid system was
assessed with each of these systems individually and the resulting pollution in each case. The systems studied were: PV /
wind / diesel / battery, PV / diesel / battery, wind / diesel / battery, and diesel generators only. The results of the study
showed that the use of PV / wind / diesel power system can result in a reduction in the cost of energy produced by up to
75%. This system also causes a reduction in the emissions of diesel fuel burned in diesel engines about 25% when using
this proposed system. The proposed hybrid system (solar / wind / mixed diesel) is an appropriate option for both the cost-
effective processing of Masirah Island and the reduction of emissions to the environment. Ref. [67] used Homer to
evaluate the best design of the street lighting organization in Oman. The same software was also used by Ref. [68] to
determine the best design for a power generation system for a 10kW communication tower located in Buraimi Oman. In
this research work, Homer was used for optimal design and to select a hybrid energy system. An electrical power
production system consisting of photovoltaic (PV) cells and diesel generators has been adopted. The results of the
HOMER Design program showed that the use of rows of 50 kW photovoltaic cells would be sufficient. The results of the
study showed that the proposed system has costs of maintenance of the solar system is about 143.402 USD/year, the total
cost of the system 324.569 dollars, while the cost of the electric power unit was 0.29 $/kWh. When comparing these
results with the diesel generator, the cost of the power supply by the diesel was 0.584 $/kW. The study concluded that the
proposed hybrid system can equip the communications tower in Buraimi with the required electricity. This option is the
best among several options proposed during the study. Homer used to design many water and irrigation systems in many
parts of the world [69-71].

From this humble introduction we find that the use of this software is suitable for the identification of a photovoltaic cell
system operating in the city of Amara, south of Baghdad-Irag. In this paper the author will propose a design planning to
use PV system to supply Al-Amara utilizing HOMER programming. The electrical demands for the system used were
recorded and the hourly electricity demand data was measured in Al-Amara south Irag.

Description of the proposed system

Photovoltaic panels produce electricity in the form of a DC current and must be converted to AC current using a reflector
for proper load processing. To use this electricity in the evening, you must add a battery that stores electricity to use in
such circumstances. The battery storage capacity used in this area should be large. Therefore, the designed system will be
consisted of PV panels, inverter, batteries, circuit breakers, electrical wires and cables. This system has been proposed to
complete the task of processing the required load.

PV Array

The solar photovoltaic panel consists of a group of semiconductors at the fall of the sun, which absorbs the photons of
energy in these rays and converted into an electrical effort resulting in the movement of free electrons. Photovoltaic cells
are connected to each other to produce uniform output. Estimated cost of creating and replacing the PV cell system is up
to $ 2000 / kW. The estimated life of the solar panel is usually 15 years with the use of a reduction factor of up to 80%
for the production of electric power. PV panels are installed facing the south at a tilt angle of about 30 degrees from the
horizon.

Batteries

Because the system operates up to seven hours a day, seven days a week, the presence of the battery and the controller are
considered to be key parts of the proposed system. Homer Software considers that during battery life, its characteristics
remain constant and are not affected by external conditions such as temperature, humidity, and the like. It has been
assumed that the battery required to operate operates at a voltage of 12 volts, 200 Ah. The battery value in this
specification is up to US $ 300 and its operating life is 917 kWh of each battery.

Inverter is a device that changes the type of current from a constant current to an AC. The efficiency of this type of
reflector with a production limit of 85% of all sizes is considered. The estimated cost of the required inverter is $ 300 /
kW, with an estimated lifetime of up to 2.5 years. Several reflectors with capacities (1, 2, 3, 4 and 5 kW) were proposed
and studied.

Assuming the average daily capacity consumed by the family in the city of Al-Amara, so the system must produce the
day after day. Fig. 4 shows the daily load of up to 10 kW/day, with a maximum capacity of 3.6 kW.
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diagram of a simple solar system(8KW)
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Fig. 1 Block diagram of PV system [3]

Employing HOMER to Design the Optimal Size of the Proposed System

In this study, the possibility of designing an optimal photovoltaic cell system using HOMER programming was
investigated. HOMER is a computer program that rearranges and evaluates the process of the expected alternatives to
grid or off-grid PV systems for systems operating in remote, rural and outspread areas. This software offers specific
products by companies that produce PV modules, batteries, charging control system, reflector, and wire tools.

The results provided by HOMER allow the designer to assess the extent to which the required financial funding is
available to the system and suggests several innovation options, innovation costs and access to manufacturers. The
HOMER program is designed to design the physical part of the power generation system, its cost and estimated lifetime.
It also provides the designer with options according to the total cost and the life of the system. HOMER Software offers a
wide range of options, according to the outline. This is a sophisticated functional and financial advantage provided by this
program. This software also helps the designer understand and assess the effects of weakness or changes to be included in
the input. Figure 1 illustrates the schematic diagram that was adopted after the requirements of the system were entered.
Load Profils (from demand powsri0kW.dmd)

|
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Fig. 2 Hourly load profile

PV Array Data

Figure 3 shows the construction and replacement costs of photovoltaic power systems, which are estimated at US $
2,000. The results of the program explained that the cost of PV maintenance will not exceed 10 US$. Also, the program
considered the estimated life of the PV panels to be 15 years without any decrease in productivity.

Battery Data
Figure 4 shows that the best batteries to be used in the proposed system are 12 volts and the number is 20. These batteries
are 6 fm 2000 2000 D. The maximum of these batteries is 200 Ah (2.4 kWh).

Inverter Data
Figure 5 represents the proposed reflector types and their design effectiveness as illustrated by Homer. The program
considered that the efficiency of the inverter for each size is about 85%. The proposed volume was 4 kW.
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Fig. 3 The PV inputs
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Fig. 5 Converter input

Load Data

In order to build an optimal design, the luminance load was determined to include the use of 10 spherical LED axes as
shown in Figure 6. The program has determined the sizes of the different parts of the system as listed in Table 1. As
indicated in the table, the program provides the costs of procurement, replacement, operation and maintenance. It should

be mentioned here that the default lifetime of system parts must be set as input for Homer.

Figure 7 shows average monthly power output for each month of the proposed system. The results listed in the table can
be comfortably processed from the proposed system, making it a suitable choice not only for street lighting but also for
different applications in the city of Amara. The use of photovoltaic cells will reduce the emission of all these polluting

exhaust gases from internal combustion engines for generators and from power plant burners.
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Primary Load Inputs
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Fig. 6 Primary load input
Table 1: The selected items variable and total costs
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CONCLUSION

In this study, Homer's program was used to design and define a system consisting of photovoltaic cells and propose the
quality of its parts to equip a particular street in the city of Amara in southern Irag with the electric energy needed to
carry the vessel. Homer Software was selected due to the development of improved classifications for all system
accessories based on the current net cost. Through this software all the economic results of the parts of the proposed
system have been reached for the purpose of saving energy. The cost of a nominal system depends on the size and
number of PV panels and the number and size of the batteries used. It also depends on the capacity of the transport as the
proposed system is a fixed PV panel. The performance of the PV system depends on a set of daily radiation (kW/m?%d),
and clarity for each month during the year.

The results of the program, based on the proposed inputs, showed that the initial cost of the system is 23,200 US $, while
operating costs are 284US $ per year. The results showed that the optimum number of batteries used to store and operate
the system in the evening is 20 batteries. The results also showed that the proposed system the best size of the adapter to
be used is 4 kW.
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