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Lately, the growing demand for renewable 

solar energies, such as photo-voltaic (PV), has led to tremendous advancement in photovoltaic 

technology converting sunlight into power [6,7]. The electrical characteristic of PV cells. To analogy 

the on their internal parameter, being described would also know by equation can be provided by 

forecasting and is important in order to simulate it completely modelling these devices [8,9]. They use 

the complicated mathematical expression has utilized, including a current voltage curve. The Shockley-

diode equation is the fundamental model that describes the current-voltage characteristic of a single 

diode in PV cells [10,11]. Single-diode solar cell equation and model description. The single-diode 

model equations represent the primary electrical parameters of a solar cell [12]. It has been widely 

utilized in photovoltaic for calculating the current-voltage (I-V) curves and efficiency of solar cell given 

different conditions [13]. It is crucial to numerically analyse such-equation systems for optimizing the 

performance of solar cell systems and interpreting their behaviour in reality [14-16]. For PV cell design 

and analysis, it is also required to develop accurate but straightforward solutions of the Shockley diode 

equation [17,18]. The accurate numerical methods which can approximately solve such a nonlinear 

equation and then have strong step by step convergence to them always are highly desirable for the 

authors for an extensive time [19,20]. The NRM and the SET algorithms are two such approaches which 

are suitable to solve the PV cell equation, because they are some of the most widely used in practice for 

solving nonlinear problems [21]. 

etermining the solar cell operation [29]. Two numerical iteration methods, NRM 

and SET were implemented by using for Rs (R-value) the values of 1-5 ohms in calculating the zero of 

one-diode model for photovoltaic electrical circuit, a non-linear function. Our NRM method needs eight 

times of the contrast function and SET's solution needs nine times as well [30]. These algorithms have 

been used to attack dozens of nonlinear experiments recently, and tested on hundreds science 

applications, biology images, signal and engineering problems. The main purpose of this work is to 

conduct a comprehensive study of the NRM and SET algorithms related to solving an equation for one-

diode photovoltaic (PV) cell application. In this work, we investigate the mathematical principles of 

these algorithms, explore their convergence properties and reveal their advantages and limitations. 

Prospective researchers, scientists or engineers in the field of photovoltaics will be accorded a valuable 

wealth while training to optimize 
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