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Abstract : The paper addresses modeling and analysis of a grid-connected photovoltaic generation system
(PV system). PSCAD/EMIDC, an industry standard simulation tool for studying the transient behavior of
electric power system and apparatus, is used to conduct all aspects of model implementation and to carry
out extensive simulation study. An equivalent circuit model of a solar cell has been used for modeling
solar array. A PWM voltage source inverter (VSI) and its current control scheme have been implemented. A
maximum power point tracking (MPPT) technique is employed for drawing the maximum available energy from
the PV array. Comprehensive simulation results are presented to examine PV array behaviors and PV system
control performance in response to irradiation changes. In addition, dynamic responses of PV array and
system to network fault conditions are simulated and analysed
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Fig. 2 Equivalent circuit model of PV cell
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Fig. 1 Grid-connected photovoltaic system
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Fig. 4 Inverter current control scheme
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Fig. 6 Flow chart of MPPT technique app!ied
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Table 1 Parameters used for PV system simulation

T} ztul g % 2ol H %
Voe 21.7 [V] J 0.065 [%/°C]
Lsc 3.35 [A] Cac 10000 [uF]
Vap 17.4 [V] Gp 1
Inp 3.05 [A] Ts 0.05 [sec]
Plax 53 Wp GDl 10000
m 36 Tsl 0.0001 [sec]
Ns 20 293 7.2 [kHz]
No 9 el, e2, e3 1.0e-7
n 1.5 L 0.001 [H]
¥ 3 C 0.01 {uFl
Tres 25 [°C] Tr. Rating 100 [kVA)
Sret 1000 [W/m2] | Tr. Ratio 0.21/0.38 [kV]
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(c) PV array output current
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(d) PV array and PV system output power
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(e) Real (Pinv) & reactive (Qinv) power of PV system
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(f) Inverter reference (I_ref_a) & actual current (1a)

- 129 -



L LN 73 Y'Y g %0 X117 Ty

(g) PV system voltage waveform (Va, Vb, Vc)
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(h) vol tage waveform before(Vinv) & after LC filter (Va)
Fig.7 Simulation results of PV system performance

PV operation on V-P curves by MPPT
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Fig. 9 Fault on PV system feeder
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Fig. 11 PV system response to three phase short
circuit fault
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Fig. 12 PV array operation point variations
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