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Fig. 1 Equivalent circuit model of solar panel in

single-diode form
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Table 1 Reference values of various types of solar panels under reference conditions
RIS Lol A Vel V Lupd A Vil V a, /A-K" o [AK! E,JeV
SM-55 3.45 217 3.15 17.40 0.00190 0.0042 1.12
MSX-64 425 415 3.82 32.94 0.00238 0.0025 1.14
Us-21 1.59 238 127 16.50 0.00135 -0.0091 1.60
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Fig. 2 Dynamic model simulation program of solar panel
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Fig. 3 Simulative, experimental I-V characteristic curves under temperature constant (T=(25+273)K) and light intensity change
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Fig. 4 Simulative, experimental I-V characteristic curves under light intensity constant (G=1000 W/m’) and temperature change
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Table 2 Three randomly drawing working conditions
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Fig. 5 Simulative, experimental I-V characteristic curves and

&5

its” absolute error curves of SM-55 under the first

working condition
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Fig. 7 Simulative, experimental I-V characteristic curves and

its” absolute error curves of SM-55 under the third

working condition
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models with experimental data
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A STRONG VERSATILE MULTIPLE-PARAMETER DYNAMIC
MODEL FOR SILICON PV MODULES

Jiao Shengxi', Xu Haiyan', Wang Liang’, Wen Lu'
(1. College of Automation Engineering , Northeast Electric Power University, Jilin 132012, China;
2. State Grid Ningbo Power Supply Company, Ningbo 315000, China)

Abstract: On basis of the physical model of the solar panel in single-diode form, a dynamic correction method for the
changeable working state of solar panel is proposed, which fuses the correlativity analysis among related parameters, light
intensity and temperature , and considering Pade approximation algorithm as well. Moreover, due to the practical restriction
derived from the implicit I-V characteristics within physical model, combined with lambert (W) function-based, an explicit
algorithm is proposed to fulfill the current expression in terms of voltage. With the numerical simulation carried out , together
with samples of measured data, the present model is proved to possess strong versatility as expected. Finally, the model
precision estimate is given by means of error comparison analysis with existing model with high precision.

Keywords: PV modules; parameter extraction; dynamic models; Pade approximation; Lambert(W) function



