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Abstract 

Globally, the use of renewable energy has increased significantly since the late 
twentieth century. Nigeria is also leading the exponential growth of renewable 
energy use. This article will predict the solar energy collected in 11 power 
distribution company areas (DISCO) in Nigeria: Abuja, Benin, Eko, Enugu, 
Ibadan, Ikeja, Jos, Kaduna, Kano, Port-Harcourt, and Yola. Artificial Neural 
networks and Particle Swarm Optimization (ANN-PSO) techniques are used to 
forecast solar irradiance. This research compares the results using cognitive 
acceleration coefficients. From this study, the regression coefficient (R) values 
of 0.9968 and 0.99533 were obtained from Yola and Ikeja Distribution 
Company, respectively. Also, mean absolute percentage error (MAPE) values of 
3.07% in Yola and 5.67% in Jos were obtained. The normalized root means 
square error (nRMSE) values of 0.9813, 2.4522, and 0.9470 were obtained from 
Yola, Ikeja, and Benin DISCOs, respectively, and mean squared error (MSE) 
values of 2.29% in Abuja, 1.80% in Ibadan, 1.83% in Ikeja, and 0.0915% in Jos. 
The simulation was also performed for July 2021, which was not part of the 
dataset used in this study. The result of the forecaster revealed high levels of 
forecasting accuracy. 
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Appendix 1: Average Monthly Solar Irradiance 



Month A B C D E F G H I J K

January 188.48 200.74 210.1 200.1 194.1 226.67 239.6 237.6 235.3 239.743 2

February 200.9 197.76 216.86 195.1 187.6 225.09 239.8 232.1 241.8 245.414 2

March 184.42 209.96 218.7 236.2 210.8 255.19 266.9 266.1 273.7 274.763 2

April 197.63 207.55 203.54 226.5 203.1 235.16 243.2 247.2 272.9 266.275 2

May 175.75 211.95 216.53 208.2 195.2 231.72 236.2 242.4 258.6 257.976 2

June 158.97 191.4 200.26 166.9 162.9 220.28 220.4 233.9 246.2 237.313 2

July 156.5 157.38 182.96 158.2 147.3 205.72 202.7 207.7 236.8 245.696 1

August 154.31 168.53 169.18 170.9 152.5 176.09 187.2 191.1 229.4 200.977 1

September 164.05 182.47 181.98 197.3 168.6 196.32 229.5 218.2 259.7 242.074 1

October 151.76 190.84 202.09 190.3 168.3 217.99 240.5 236.4 245.6 243.905 2

November 177.52 200.12 223.59 206.2 190.2 233.48 251.7 254.1 237.9 241.642 2

December 177.97 188.12 200.67 179.06 175.84 194.84 221.2 220.8 200.85 192.833 2

Key: A—Port harcourt, B—Benin, C—Enuga, D—Eko, E—Ikeja, F—Ibadan, G—Jos, H—Yola, I—Kano. J—
Kaduna, K—Abuia 
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