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Optimal Parameter Estimation of VVarious Solar Cell Models Using Neural
Network Optimization Algorithm

Abstract

Precise recognition of unknown variables for different types of solar cells is important in design, control, quality, cost
estimation, and prediction of solar cell performance. Development of a single solar cell to a set of cells (solar panels) is
usually based on a single operating point on the current-voltage characteristic curve. In recent years, a new method to
predict cell performance and cell screening by modeling the cell is presented using an equivalent electrical circuit in
which each variable corresponds to a physical phenomenon in the solar cell. These analytical models can be represented
by a five-variable, seven-variable models, and recently nine-variable model. Due to the nonlinearities and inability of
traditional methods in identifying the unknown variables of the system, recently intelligent algorithms have attracted
considerable attentions in salving engineering problems. Neural network algorithm (NNA) is a metaheuristic optimization
algorithm that is-inspired by the function of the neural network of human brain. In this article, the optimum parameter
identification technique of a silicon commercial solar cell is used for single diode, two diode, and three diode models.
The obtained optimization results of this research are compared with other optimizers in the literature and the surrounding
discussions are done. The improvement level reported by the NNA in comparison with the best reported results in the
literature for one, two, and three diode models are 0.44, 0.085, and 17.97 percent, respectively. The obtained results of
the proposed NNA method have the highest accuracy among the other optimizers in the literature.

Keywords
Solar cell; Optimization; Metaheuristics; Parameter identification; Neural network algorithm.
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10 0.753724 0.754 3.656e-4 23 0.102188 0.1035 126.71e-4
11 0.75140 0.7505 -12.088e-4 24 -0.008772 -0.01 0.12274
12 0.747315 0.7465 -10.927e-4 25 -0.125538 -0.123 -0.02063
13 0.740028 0.7385 -20.699%e-4 26 -0.208398 -0.21 76.263e-4
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2 0.762550 0.762 -7.223e-4 15 0.706754 0.7065 -3.607e-4
3 0.761316 0.7605 -10.742e-4 16 0.675147 0.6755 5.218e-4
4 0.760182 0.7605 4.169e-4 17 0.630747 0.632 19.823e-4
5 0.759142 0.76 11.276e-4 18 0.572028 0.573 16.952e-4
6 0.758178 0.759 10.823e-4 19 0.499768 0.499 -15.401e-4
7 0.757261 0.757 -3.449¢e-4 20 0.413793 0.413 -19.201e-4
8 0.756322 0.757 8.950e-4 21 0.317577 0.3165 -34.043e-4
9 0.755249 0.7555 3.309e-4 22 0.212110 0.212 -5.207e-4
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11 0.751414 0.7505 -12.191e-4 24 -0.008837 -0.01 1162.1e-4
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