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Design and Simulation of STATCOM
for Compensation of Load Power Factor

Dong Ju Lee’,

Eun Woong Lee’, Jong Han Lee”, Jong Gyeum Kim""

Chungnam National University”, Wongiju National University™

Abstract - The operation and control scheme of
reactive power compensator (so called STATCOM)
based on voltage sourcc converter is theorctically
reviewed. STATCOM for compensation of load power
factor is designed and its operation is verified by
simulation.
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(a) System configuration
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if V>V, I =leading current

if V<V, I = lagging
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(b) Single phasc cquivalent circuit
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Fig.1 STATCOM based on voltage source
converter

38 1ol AdEa AweSalele] agsHE F
a2 dgEe 4 (I Zol xYEE + glon ALAY
(Vs)st AHE ZHAMNVAIZEY A4E)M ZA=
o o] AR HE ASG:0de RE AYgo) 2
742 el vl 3 3tc}.(sind=5)

a3 FE AYFL 2 (8 Zo] XAHY F gle
o ANE GV sy 29 108 2
d Ud)9 HAHE vehd uis} go] Huy HAY
ol A7)e o3 AHE YFARIIE A4 =& A
dog FERE Aojdn

olst Zo] WE ZHAGY YHAA4E ¥ FE
AHEFE A3l de AN AYL LASA FA8
HA AWE 2] AR AolE FaM BAY F
A AYF Aozt rhssich

A

d) = X, sin (§) (1
A

QUV) = 5 =05 5) @

22 571 AAAEA S8 =
28 l@dA 9382 34 dgddo] Hyoln FH
ZolgtH, a% AYE 71Foq M A Y 2o ®
| 4 gl
Via= v2V,cos(wt)
V,= V2V, cos(wt —21/3) (3)

V.= V2V, cos(wt +2n,/3)
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Fig. 2 Equivalent circuit in synchronous
rotating frame
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Table 1. Specification of STATCOM

Item o I Specification
Rating Capacity 30kVA
Rated Voltage 3P3W 380Vac
DC voltage 780 {Vdc]
Resonant Frequency of LC filter 710Hz
DC capacitor 8200uF
Rating of switching device 1200V 150A
Switching Frequency SkHz
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Fig. 3 Block diagram of controller
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Fig. 4 Simulation model of STATCOM
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Fig. 5 Output voltage, current waveform (Top)
and current of dc capacitor (Bottom)
at lagging compensation mode
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Fig. 6 Output voltage, current waveform (Top)

and current of dc capacitor (Bottom)

at leading compensation mode
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