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STATCOM Control for Balancing the Unbalanced Loads

72 NI S S - B A -
(Su-Saeng Lim * Eun-Woong Lee - Hong-Kwon Kim)

Abstract - In this paper, a static synchronous compensator(STATCOM), which in general compensates reactive power,
is proposed in order to balance the unbalanced loads. Reference values for the compensation of the unbalanced loads
currents are determined by 3-phase circuit analysis result. Also the STATCOM control unit is designed considering the
proposed compensation scheme for the unbalanced loads. As a result, the effectiveness of the STATCOM for balancing

the load currents i1s verified by computer simulations.
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Table 1 Spec. of Customer STATCOM and a test load

Section Parameter Symbol Value
compensation
pens Sc 4 [kVA]
capacity
rated voltage Vs 220 [V1
circuit Reactor L 0.5 [mH]
DC link
C 5,000 [¢F]
Capactor
DC bus
. 400 [V
voltage Va vl
DC bus Koac Kue = 0.114
control |FI control gains Kide Kiee = 5.076
Sampling period T 67 [us]
Rated capacity SL 4 [kVA]
Test
es Unbalance rate U 150 [%]
load
Power factor PF lag 86.6 [%]
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Table 2 The Compensation result of an unbalanced load

mode after compensation
before -
Iy load load balancing
Il
corm.)en only c.Ja and VAR
-sation [ balancing )
parameter compensation
active | POSUVE | 147 154 148
power sequence
q
ewy | TBEYE L o g0 0.13 0.18
sequence
reactive| "5%Ve | 249 247 0.01
power sequence
r
[kVar) | "EVE L 290 032 0.25
sequence
power factor{deg]ilag 59.3° ilag 58.0° |lag 0.5 below
unbalance rate[%]]  150.0 12.4 17.2
ti
corgpensa on _ L0 15
time [ms]
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