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Abstract

As the global warming threats to humanity, renewable energy is considered the key solution to
overcome the climate change. In this circumstance, distributed PV systems are being expanded
significantly its market share in the renewable energy industry. The performance of inverter is
the most important component at PV system and numerous researches are focusing on it. In
order to improve the inverter, PV simulator is an essential device to experiment under various
load and conditions. This paper proposes the PV Power-Hardware-In-Loop simulator (PHILS)
with real-time processing converted electrical and mathematical models to improve computation
speed. Single-diode PV model is used in MATLAB/SIMULINK for the PV PHILS to boosting
computation speed and dynamic model accuracy. In addition, control algorithms for sub-components
such as DC amplifier, measurement device and several interface functions are implemented in
the model. The proposed PV PHILS is validated by means of experiments with commercial PV
module parameters.
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Fig. 1 Equivalent circuit model of PV cell*®
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Fig. 3 PV system array model using MATLAB/SIMULINK
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Fig. 4 PV PHIL-simulator architecture
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Table 1 Specification of PV module

Category Solarex Unit
Model MSX - 60 -
Cell type Polycrystalline silicon -
Maximum power (Pmax) 60 Watt
Voltage at Pmax (Vmp) 17.1 A"
Current at Pmax (Imp) 35 A
Open-circuit voltage (Voc) 21.1 v
Short-circuit current (Isc) 3.8 A
Diode quality factor 1.2 -
PV diode band-gap energy 1.124 eV
Number of series cell 36 -

Number of parallels cells 1 -
Temperature coefficient for Current 0.065 %/C
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|-V Characteristics Curve of PV Module : Temperature
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Fig. 7 PV module I-V curve with various temperature

|-V Characteristics Curve of PV Module : Irradiation
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Fig. 8 PV module I-V curve with various irradiation
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Table 2 Specification of DC amplifier

Category ODA Unit
Model EX 300-8 -
Output rating voltage 0~315 A"
Output rating current 0~84 A
Output WATT 2,600 Watt
Programming accuracy 0.1%+450.0 mV -
Ripple and noise (20 Hz to 20 MHz) < 25mVrms -
AC input ratings Single phase 220 V £ 10% 50~60 Hz -
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Comparison |-V Characteristics Curve of PV Module
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Fig. 10 Comparison graph between experiment and simulation data
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