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The Theoretical Power—factor Correction of a 3—phase Induction Motor
using Customer STATCOM

BROME AT R MR % BT & uom’
(Su-Saeng Lim - Eun-Woong Lee - Jae-Young Choi - Hong-Kwon Kim)

Abstract - This paper presents a novel power-factor correction method using customer STATCOM which generally
improves the power quality of electric customers. Customer STATCOM detects the reactive currents of a induction
motor(IM) and so injects compensation currents which is in 180° phase with load currents that the reactive power of
IM is compensated. In particular, the paper proposes the general compensation current references in the synchronous
coordinate system and makes converter output voltages using space-vector PWM. The compensation effect of customer
STATCOM is confirmed through the simulation according to the operation condition of an induction motor (at no load

and full load).
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Table 1 The reference values and circuit parameters
of customer STATCOM

Section Parameter Symbol Value
compens.ation S 10IKVA]
capacity
rated voltage Vs 220 [V]
circuit Reactor L 0.5 [mH]
C link
DC I Cae 5,000[4F]
Capactor
DC b
C bus Vee 400 [V]
voltage
DC bus Kpe K = 0114
control PI control Kie K. = 5076
Sampling period Ts 67 [us)

477



BWERWWMIES 49B% 74 20008 7R

x 2 3 FEHEI| MY
Table 2 Spec. of a 3-phase induction motor

3(hpl, three-phase, 60[Hz], 7.2(Al
four-pole, 220[V] induction motor
line
line resistance Rt 0.2[R]
parameter
rated current, Iir 7.2{A)
rated power
-factor, cos®@ 08(p.u]
tat
Staor 0.435(2]
resistance, Rs
. 1
electrical | roer 0.816(2]
resistance, R’y
parameter ator leak
stator leakage
. 2[mH
inductance, Lis (i
rotor leakage
. 2
inductance, L' (mH]
mutual
. 69.31ImH
inductance, L S1[mH]
inertia 0.089
moment, J [kg - m2]
mechanical friction 0.0146
parameter coefficient, B (Nms/rad]
d load
rated foa 11.87IN - m]
torque, TL
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Fig. 5 compensation results of a no-load induction motor
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Fig. 6 Compensation results of a full-load induction motor
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Fig. 8 Compensated source’s active power, reactive power,
and power factor at full load operation
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Table 3 Power—factor cormection results of three-phase
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