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Modeling of Practical Photovoltaic Generation System using
Controllable Current Source based Inverter
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Chul-Hwan Kim - You-Jin Lee - Yun-Tae Ko)

Abstract - Utilization of Distributed Generations (DGs) using Renewable Energy Sources (RESs) has been constantly increasing
as they provide a lot of environmental, economic merits. In spite of these merits, some problems with respect to voltage
profile, protection and its coordination system due to reverse power flow could happen. In order to analyze and solve the
problems, accurate modeling of DG systems should be preceded as a fundamental research task. In this paper, we present a
PhotoVoltaic (PV) generation system which consists of practical PV cells with series and parallel resistor and an inverter for
interconnection with a main distribution system. The inverter is based on controllable current source which is capable of
controlling power factors, active and reactive powers within a certain limit related to amount of PV generation. To verify
performance of the model, a distribution system based on actual data is modeled by using ElectroMagnetic Transient Program
(EMTP) software. Computer simulations according to various conditions are also performed and it is shown from simulation
results that the model presented is very effective to study DG-related researches.
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Table 1 Daily solar irradiation amount on July in Seoul region
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Table 2 Specification of the PV cell simulated

AIZHAL] 5~6 6~17 7~8 8~9 9~10
SN

[Wh/m?] 0.03 0.08 0.13 0.18 0.21

AZHAID | 10~11 | 11~12 | 12~13 | 13~14 | 14~15
QA

[Wh/m?] 0.24 0.25 0.25 0.24 0.21

ANZHAI] | 15~16 | 16~17 | 17~18 | 18~19 | 19~20
QA

[Wh/m] 0.18 0.13 0.08 0.03 0.00
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Parameter Value

Maximum power(Ppaxe) 200.143[W]
Open circuit voltage(Voo) 32.9[V]
Maximum power point voltage(V,) 26.3[V]
Short circuit current(ly.) 8.21[A]
Maximum power point current(ly,) 761[A]

3 XYY =9 H HOEHAES HuW
Table 3 Output of the model and comparison with datasheet

] Io[A] | Voo[V] | Tnp[A] | Vinp[V] | Pup[W]
Data heet 8.21 32.9 7.61 26.30 | 200.143
Model output | 8.21 32.9 767 26.11 200.260
Error [%] 0 0 0.78 0.72 0.06
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