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Abstract:  

 

The sun is considered one of the largest environmentally eco-friendly and sustainable energy 

sources, and Iraq ranks among the countries with substantial natural wealth .Iraqi population have 

recently suffered from the high number of hours of electrical power outage for the local and 

government sectors this depends on fossil fuels, as Iraq imports most of the liquid gas used for this 

purpose, and from this point of view, it is necessary to search for energy sources that support the 

supply of electrical energy and compensate for the shortage in the hours of processing of electric 

current. In the present research project. The solar photovoltaic system was connected on the rooftop 

of structure in Baghdad. A comprehensive performance assessment of this on-grid system is carry 

out under the local climatic conditions of Baghdad. Over the monitoring period, the system 

achieved an annual energy output of 166.893kWh. The daily array yield, final yield and reference 

yield were determined to be 4.72 kWh/kWh, 4.23 kWh/kWh, and 5.58 kWh/kWh, respectively, 

indicating the systems operational efficiency under real-world conditions. The results further 

revealed that annual average regular total losses, array fatalities and system losses are 1.35 

kWh/kW, 1.12 kWh/kWh, and 0.23 kWh/kWh, additionally, the yearly efficiencies of the inverter, 

the overall systems, and array were found to be 98.38%, 75.91% and 20.98%. The presentation ratio 

and average capacity issue were 17.6% and 75.91%.  

Keywords: Final yield, Capacity Factor, Solar system, performance Ratio, Reference yield. 

 

Introduction  

The demand for energy has increased with increasing population growth and urban and 

technological development in the countries of the world. Where fossil fuels are one of the important 

and basic sources of energy supply, but these resources are on their way to being depleted and their 

price are constantly increasing, and the use of this type of sources is accompanied by the emission 

of greenhouse gases, which are sources of environmental pollution and a major cause of global 

warming. Therefore, the world began to invest other sources of energy, represented by 

environmentally friendly and renewable energy sources. The investment of the types of these 

sources varies between countries of the world according to their availability.  
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Sundry studies have been conducted on solar energy investment in Iraq, beginning with evaluating 

of solar panels performance under Iraqi environmental conditions [1] and measurement of solar 

radiation levels reaching the earth surface [2], followed by efforts to enhance the efficiency the 

solar panel [3,4]. Based on the findings these studies, effective solar system were subsequently 

formulated and applied to optimize energy generation [6].  

In an effort to increase the influence of renewable energy to electricity group, countries worldwide 

have recently begun deploying both on-grid and off-grid astral system of varying capacities, tailored 

to sort of application. For instance, South Korea reached a solar capacity of 4.8 GW in 2021 [7]. 

And by the end of the same year, the country had installed a total of 22 GW solar power plants [8]. 

A key approach to assessing the economic viability of such project is the performance evaluation of 

photovoltaic PV systems. This evaluation considers all external factors affecting system operation, 

including solar irradiance, relative humidity, ambient temperature, the tilt angles, and wind speed 

[9-14].  

The inverter, battery bank, utility grid, PV array, and charge controller are consists of PV solar 

system (see Fig.1). 

 

Fig. 1. Stand-Alone solar PV system [20] 

Table (1): PV Array Characteristics 

 

Table (2): Array Losses. 
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Presentation parameters of photovoltaic solar schemes 

As reported by of the Intercontinental Energy Agency (IEA), a key component of the performance 

parameters of a photovoltaic system is the entire energy generated by the system. The control 

generated contains of performance ratio (PR), capacity feature (CF), finishing yield (YF), reference 

yield (YR), and system efficiency. [15].  

1. Output Energy  

A total alternating current vigor produced by the system ended a given retro can be determined by 

summing the energy produced on an daily, once-a-month, and hourly basis, as calculated using the 

following: 

EAC;h = ∑ EAC,t
60
t=1  (1) 

EAC;d = ∑ EAC,h
24
h=1  (2) 

EAC;m = ∑ EAC,d
N
d=1  (3) 

2. Finishing PV System Yield  

The final photovoltaic PV System Yield, too referred to as the yield issue, is calculated by dividing 

the alternating current (AC) vigor output of the PV system- measured on a daily, monthly, or annual 

basis (EAC). [16]. It is expressed as follows by: 

YF = EAC / PPV, rated (4) 

3. Reference yield 

The ratio of full solar radioactivity (Ht) in (kWh/m2) to the reference radioactivity G (1 kW/m2) is 

recognized as reference yield [16]. It is assumed by: 

YR = (Ht) (kWh/m2) / G (1 kW/ m2) (5) 

4. Performance ratio 

The Presentation Ratio is the key indicator used to check the PV Plant’s efficiency and effectivenes. 

[17].  

Results and discussion 

Iraq experiences high levels of solar irradiance year-round, resulting in substantial electricity 

generation from photovoltaic panels. During the simulated year, the lowest energy rates in the 

winter, with approximately 10980 kWh in December, and 12393 in January. Energy output 

gradually increased toward the summer, reaching a peak of 16957 in June. Despite the highest solar 
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radiation levels occurring in June and July, power production began to decline owing to elevated 

ambient temperatures, which negatively affects the competence of the solar panels.  

The clearly demonstrates the negative impact of elevated temperatures on the PV systems yield 

during the hotter months. In December 2026 the reference, array, and final yields showed their 

lowest values due to reduced solar radiation and lower temperatures. In June the yields increased 

significantly as a result of higher solar radiation levels, despite the negative impact of high ambient 

temperatures .In Table 3 

 

 

Fig. 2. Electrical energy manufacture during the year. 

One of the most significant factors affecting the reduction in electrical output from solar plans is the 

ambient temperature, as we can see through Figure 2.  
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As for the general losses, they touched 5.16kWh/kWp/day as the highest rate in June and their 

lowermost rates in January and December (2.39kWh/kWp/day). The yearly daily averages of array, 

system and overall losses are 1.21kWh/kWp/day, 0.13kWh/kWp/day and 1.34kWh/kWp/day, 

respectively.  

Depending on the make and type, the solar inverter consumed an competence of around 98%. 

Because certain electricity was lost by way of heat and some was accustomed power the inverter, its 

competence will not be 100%. Plans like MOSFET are used as switches in power electronics, 

chiefly in the building of electronic converters. This is due to the detail that a change should, in 

theory, have no fatalities because it should either have zero voltage or zero current, meaning that 

power losses are continuously zero.  

A presentation ratio (PR) is dependents a amount in variables, but the heights of incident solar 

radiation, the fever rates of the solar boards determined by the ambient temperature, and the taxes of 

wind speeds are the most vital ones. and there are no clouds or mist, and therefore the recital rates 

rise to become at their highest standards in the months of April (78%) and September (76%), and 

then the effect of temperature clearly seems in seasonal months, which damagingly affects the 

performance ratio. It touched its minimum value in the Jun (74 %). The yearly average of the 

performance ratio was around 75.91%. According to the alteration in the performance ratio of the 

solar board system, the capacity factor (CF) changes as exposed. The annually regular of CF was 

17.6%.  

 

Fig. 3. Variation of performance ratio 

The performance ratio assesses how effectively a PV system operates while considering 

environmental factor like temperature, wind speed, irradiation, and the heterogeneous of the system 

can be illustrated by the capacity factor, which neglects environmental influences and module 

degradation. Conversely, the performance ratio incorporates factor such as grid accessibility and the 

threshold solar irradiance required for operation.  

Conclusions 
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This is particularly relevant under Iraq existing conditions in experiencing a critical shortage of 

electrical power supply and reduces environmental pollution. Based on finding of the current 

research . 
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