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Abstract

This paper deals with the simulation modeling of PV generation system for its application to utility
distribution network. PSCAD/EMTDC simulation model is developed for use in studying the effect of the PV
generation to the distribution system. Simulation results show that the addition of the PV system improves the
voltage profile of the area by decreasing the power flow from the utility substation. Case studies also show that
power quality at the load side is also improved via voltage compensation at the load bus.
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Fig. 1. Equivalent circuit of PV module
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Fig. 2. Three phase equivalent circuit of
grid-connected voltage source inverter
system
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Table 2. Impedance of loads
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Table 3. PV module parameter of HiS-M200SF

Items H1S-MZ200SF
Maximum Power(P,,,,) 200[ W]
Voltage at Pmax( V) 26.7[ V]
Current at Pmax(/,,) T.47[ A]

Warranted minimum £, 192.0[ W]
Short-circuit current(Z.) 8.19[A]
Open-circuit voltage( V) 33.6 [ V]
Temp. coefficient of Ig 6.48 [mA/T]
Temp. coefficient of V. —0.101(v/cl
Temp. coefficient of Power | —0.32[%/C]
Number of Cells in series 54
Maximum system voltage 1000{ V]
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Table 4. Real and reactive power before and
after the application of PV generation
system

Bus No. #1 #3 #4
P{MW] 36.77 36.02 | 8559

QIMVAr]| 21.05 1045 | 0.189
P[MW] 3574 | 3504 | 9.001

Q[MVAr]| 20.19 10.16 | 0.196
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Table 5. Bus voltage before and after the
application of PV generation system

Bus No. #1 #2 #3 #4
29 A [p.u.] 1123 | 1.079 | 1.011 | 0.906

29 ¥ [p.u.]| 1123 | 1.081 | 1.015 | 0.924

Bus No. #5 #6 #7
29l A [p.u.]| 098l | 1.002 | 0.984
29 % [p.u.]| 098 | 1.006 | 0.989
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Table 6. Simulation conditions for Fig. 9~10
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