A% QAY A% FHuavle TN FYS B PCC AY WEF A% Y 69

lo,

AN 15-1-9

A% AAY AuE FL2ds)e FEAY FUe B
F HA

Realtime Compensation of PCC Voltage Variation by Injection of Required
Reactive Power in a Grid Connected Variable Speed Wind Turbine

Ji-Hoon Im, and Seung-Ho Song
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ABSTRACT

In a grid connected variable speed wind turbine, the PCC voltage and the wind power fluctuate as the wind
velocity changed. And this voltage variation is changed due to location of PCC. This paper calculate the value
of PCC voltage variation which is proportional to the product of the line impedance from the ideal generator to
the PCC and the wind turbine output current. And to reduce this PCC voltage variation, this paper calculate
the required reactive power analytically using the vector diagram method. Output reactive current is changed, if
the reactive current is limited by inverter capacity or grid code have the margin of voltage variation. If the
grid connected inverter is controlled by proposed algorithm, the PCC voltage variation is minimized though the
wind turbine output change at random. To verify calculated voltage variation and required reactive power, this
paper utilized Matlab and PSCAD/EMTDC simulation and real small wind turbine and power system in
Sapsido, island in the Yellow Sea.
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Fig. 2 Simplified T-equivalent circuit model of an
isolated power system with wind turbine
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Fig. 3 PCC voltage variation phasor diagram by wind
turbine output power
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Fig. 4 PCC voltage variation by supporting reacitve
power

(a) PCC voltage compensation phasor diagram
using adding reactive power

(b) PCC voltage compensation phasor diagram
due to inverter capacity

(c) PCC voltage compensation phasor diagram
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Fig. 6 PCC voltage variation amplitude by wind turbine
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