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Abstract: A photovoltaic system is installed, since 5 years in a medium size house in Amman city, Jordan to support the electrical 
system of the house. The system consents from 14 boards, converter, and two-way electrical meter. Each board is producing 240 
watts/hour as a maximum, and the total watts produces from the system is 3.5 kW/h, this is in an ideal situation, when the sun is 
perpendicular to the system. The total kW produced from the system in 4 years is approximately 24,000, with an average of 6,000 
kW/annual; and 500 kw/month, which is equal to 50% of the total house consumption. With respect to cost, it reduces the monthly 
bills to 1/6 of the monthly cost in summer, and 1/3 of the monthly cost in winter. The total cost of the system at installation time, 4 
years ago, is $6,000, and accordingly the system rewards, its cost in 5 years. The cost of the system now is one-third of the previous 
cost; and the government is encouraging householder to support their homes by photovoltaic system by giving them one-third of the 
cost as cash money. Jordanian banks are now accepting monthly payment of the system without additional cost. This system does not 
only reduce the electrical load from the main electrical board, but also reduces the government oil bill, as Jordan is a poor country 
with respect to oil and other resources, but is also helping to reduce the pollution caused by burning conventional oil.  
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1. Introduction 

Jordan is one of the deprived countries with respect 

to conventional energy resources, while it is an ideal 

site for renewable energy resources; such as, sun and 

wind; more than 300 sunny days/year is counted and 

the wind is also available on daily basis in many 

locations. In order to protect and secure people’s 

health and environment, effective sustainable solid 

waste management occupies great importance. Rapid 

urbanization, insufficient financial resources, and 

growing population of Jordan present a crucial and 

alarming challenge, opposing the local government. 

Energy remains a topmost challenge in Jordan for the 

growth and development. The energy is required to be 

created and produced in an effective and sustainable 

way, possibly from the renewable energy. Jordan has 

acknowledged that the development of affordable 
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energy solutions is crucial to support industries. Solid 

waste can be utilized to generate electricity as well in 

some centralized plants; and this approach has also 

been identified effective to enhance the recycling rates 

in the country. 

This renewable energy was started on a small scale 

in Jordan 20 years ago to support the water pumps, 

lighting in far locations; however, as a large-scale 

project it is started a few years back [1]. It happens, 

when the government allows connecting the small 

systems to the main electrical board; therefore, it 

reduces the storage cost, which is approximately 40% 

of the total cost [2].  

Photovoltaic (PV) systems are now spreading to 

cover the private house, schools, universities, hospitals, 

and mosques. Many private individuals are also read 

to sell the electricity to the main electrical board [3]. 

The cost of such system is reducing, and the efficiency 

is increasing. The government is supporting household 

by one third of the total cost, and the Jordanian banks 

are supporting them by monthly payments of the 
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system without additional cost or mortgages. 

The study has focused on a photovoltaic system, 

installed since 4 years in a private house, and giving 

the monthly, annual, and 4-year watts. It has also 

discussed total reduction in the electric bills, and the 

total money saving during this period. There is a need 

for renewable energy training and education, which 

has been identified globally at all levels. A large 

number of nations across the globe have started 

academic programs during the last decades on 

renewable energy technologies and other relevant 

factors. Therefore, the study has presented the 

importance of renewable energy, particularly the 

photovoltaic energy in Jordan and other poor nations. 

The review contributed to analyzing and evaluating 

the best savings for system considering the 

consumption of energy as well and suggested that 

more PV boards must be utilized. 

2. The System Parts 

The system is consisted of 14 photovoltaic boards, 

connected to the special converter and connected to 

two ways electrical meter, which is connected to the 

main electrical board to support the house during the 

night. When the system is producing more electricity 

than the house consumption, this amount is transferred 

to the main board to be reduced from the monthly bill. 

Fig. 1 shows the system parts and connection; whereas, 

the real parts of the system are shown in Figs. 2-4. 

A number of photovoltaic arrays, transformers, 

processors, and converters are included in the power 

conversion system. The processors are structured and 

developed to control a number of inverters and control 

the conversion system of power to supply maximum 

efficiency with the assistance of a number of inverters, 

transformers, and PV arrays. PV arrays are specifically 
 

 
Fig. 1  The system parts. 
 

 
Fig. 2  The 14 photovoltaic boards. 

 
Fig. 3  The converter. 
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Fig. 4  The two ways electrical meter. 
 

arranged in parallel or series arrangement of PV 

modules plurality. The traditional type of practice is to 

ensure that the voltage of generated direct current of 

PV modules string does not surpass the insulation 

ratings of the PV modules.  

As shown in the figures, the system is very simple; 

an ordinary person with limited knowledge can 

assemble different parts, and the board can be a part of 

the building elevations or roof. The converter can be 

fixed anywhere in the house, with a size of 0.5×0.3 m 

with a 0.2 m depth as a decorative element.  

3. System Efficiency 

The average monthly production of the system 

during the 4 years is shown in Fig. 5, which ranges 

from 490 kW to 550 kW, and the minimum average 

monthly production is recorded at 2015. The average 

production is approximately 6,000 kW/annual, or 17 

kW/day. The average production of each panel is 

equal to 36 kW/month or 1.2 kW/day, and 0.15 

kW/hour, assuming an 8 hours sun duration/day. The 

maximum kW/h is recorded as 3.3 during spring and 

autumn, while it was maximum (2.5 kW/h) during hot 

summer days. It is an indication that the system is 

negatively affected by high temperatures. 

Fig. 6 is representing the average monthly 

production of the system during 4 years. This 

production is varied from 300 kW/month during 

winter and 650 kW/month during summer. The result 

of sun duration is 10 hours during winter and 14 hours 

during summer. 

The cost of the electricity in Amman city is shown 

in Fig. 7, where the average cost JD 0.13/kW, for a 

home of consumption is 1,000 kW/month. The cost of 

the electricity is dependent on the monthly 

consumption. The first 160 kW/month is JD 0.033, 

and JD 0.188 for the slice between 850-1,000 kW. 

This cost is increasing according to the oil price ($ = 

JD 0.71). 

If the total consumption of the house is 600 kW, 

then the price is JD 50; while if the total consumption 

is 1,000 kW; the cost is JD 120. Similarly, if the 

consumption is equal to 2,000 kW/month, the cost of 

the electrical bill is JD 380. Fig. 8 is showing net 
 

 
Fig. 5  The average monthly output of the system IN 
kWatts/year. 
 

 
Fig. 6  Average monthly production of the system in 
kWatts/month. 
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Fig. 7  The total cost of the electricity bill in Amman city 
in 2016. 
 

 
Fig. 8  The net money saving with respect to monthly 
consumption. 
 

 
Fig. 9  The total kW/month production as function of plate 
number. 
 

saving as a function of the monthly electrical 

consumption for the above system. It is important to 

mention that the electrical board is allowing the 

installation of a 3 kw/h only system for small houses. 

If the consumption is 500 kW/month, the saving is 

only JD 38, and JD 80 if the consumption is 1,000 

kW/month. The best saving (JD 130) occurs, when the 

monthly consumption is 1,500 kW. 

The total cost of the system was JD 5000 since 7 

years ago, which means that the system will cover the 

cost of installation within 38, 62, 131 months, if the 

monthly home consumption is 1,500 kW, 1,000 kW, 

and 500 kW, respectively. For home consumption 

above 1,500 kW, the saving will be constant, and the 

system should be increased to produce 6 kW/month 

and above. 

The total kW/month production of the system as a 

function of a number of photovoltaic plates is shown 

in Fig. 9. If the system is producing 6 kW/month, the 

average kW/month will increase to 1,200, which will 

be suitable for a home of more than 2,000 kW /month 

consumption. It is also possible to choose the number 

of plates for a certain monthly consumption. In past 

years, an increasing focus has been placed towards the 

solar energy usage and its effectiveness [4]. The main 

benefit of the photovoltaic systems used for joining 

solar energy is the insufficient low cost of 

maintenance, greenhouse gas emission and few 

limitations concerning the absence of mechanical 

noise coming from moving parts and site of 

installation. Although, photovoltaic systems suffer 

from comparatively low conversion effectiveness [5]. 

Therefore, increasing power tracking of the solar 

system is important and proved to be significant in a 

PV system. The changes in the maximum power point 

and the nonlinear behavior of PV systems complicate 

the maximum power point tracking with solar 

temperature and irradiance level. Reisi et al. [6] 

proposed several maximum power point tracking 

methods based on different characteristics that 

included online offline and hybrid techniques. It was 

reported that future investigations can take advantage 

from these to generate PV power. The study further 

discussed the PV system and its dynamic response to 

variations in irradiance and temperature, 

implementation and attainable effectiveness.  

The constant rise in the level of greenhouse gas 

emissions and the increasing toll of fuel prices are the 

major forces that drive the efforts to use different 
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renewable energy sources [7]. Solar energy occupies 

an appropriate place for different applications among 

renewable sources of energy, essentially because of 

the probability of direct conversion into electrical 

energy with the use of PV systems. However, the use 

of PV system in place of any other source of energy 

needs a potential amount of investment. The cost of 

PV systems can be reduced, but the maximum power 

extraction from solar cell becomes an important 

concern for the optimal design of the system. At a 

suitable point of operating a solar cell, maximum 

power of output depends on the radiation intensity, 

load impedance, and ambient temperature. 

3.1 High Concentration PV System 

The electric power generation from solar radiation 

with the assistance of photovoltaic conversion is 

conquered through technologies by utilizing one 

material for solar cell. This technique restricts the 

conversion efficiency to around 25% [8]. However, 

the highest efficiencies can be approached by utilizing 

multi-junction solar cells, but their cost of fabrication 

still poses a restricting factor. Therefore, the sunlight 

is gathered by concentrating optics and focused on a 

relatively small PV receiver. Therefore, it has been 

identified that this technology constitutes expensive 

PV cell material through an inexpensive optical 

instrument. This technique effectively declines the 

cost per produced kW [9].  

A study by Zhang et al. [10] presented a hybrid 

approach to improve the economic value and 

effectiveness of concentrating photovoltaic system. 

High concentration photovoltaic-thermal system 

technique depends on the photovoltaic electric power 

generation in contrast with the use of the wasted 

thermal energy passed by the coolant. This idea has 

been evaluated through a new design of a receiver 

package that consisted of a single-junction GaAs with 

a directly integrated water-cooled heat sink. It was 

represented that the cooling needs of the photovoltaic 

cells can be effectively addressed by concurrently 

gaining high energetic effectiveness and empowering 

the use of heat generated.  

4. Technique for Providing Maximum Power 
Efficiency for PV System 

The cost of solar modules along with its installation 

is comparatively high; and this is the reason behind 

extracting the energy from PV array and transformer 

[6]. During the daylight, temperature and the sunlight 

conditions of PV modules transform; therefore, a 

transformer and inverter at their particular highest 

efficiencies is vital for operating a PV array. The 

efficiency of the transformer is fixed and the 

characteristics of the transformer’s efficiency are 

selected to have the highest efficiency that is near to 

10%, when the inverter is not placed at its peak 

efficiency. PV array outputs can be operated by two or 

more inverters individually. A number of inverters 

and independent PV arrays can be selected 

advantageously based on the output AC power. The 

system can be optimized based on the availability of 

the energy storage, particularly for the purpose of 

energy conversion efficiency. These requirements are 

approached by the personification of the revealed 

ideas, which maximize the energy introduced into a 

load by operating a photovoltaic system at the 

maximum effectiveness of conversion from the PV 

array. 

According to the one aspect of revealed idea, a 

method is used for power tracking of the PV system 

that includes a number of inverters, transformers, and 

PV arrays [11]. The method contains the control of 

PV system, including the number of inverters, PV 

arrays, and transformers to provide maximum 

efficiency of power conversion. The method may 

further assist to employ as the number of PV arrays a 

plurality of PV arrays. The method may further 

consist of determining the power and energy at the 

utility grid, which determines the loadings on the 

number of transformers and inverters and operating 

the system at the level of optimal stress. 
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5. Conclusion 

Renewable energy is the ultimate green energy, in 

particular, the photovoltaic energy, for Jordan and 

other poor countries. This energy is emerging in all 

around the world, and in Jordan, where many small 

and large projects are already installed and will stall in 

the next few years. A home system is installed; since 4 

years and monitored to examine the efficiency of such 

systems. This system is producing a maximum of 3 

kW/h, which is allowable load determined by the 

electrical board in Jordan. A total kW produced by the 

system in the 4 monitored years is 24,000, with 6,000 

kW/annual and 500 kW/month. The best saving for a 

3 kW/h system is 1,500 kW/month consumption, and 

if the consumption is increased, then the more 

photovoltaic board should be used.  
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