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A Voltage Control Technique of Line—-Interactive DVR Using 7-Level H-Bridge
Inverter
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Abstract - Recently, the interest on power quality has been hot issue because the equipments cause voltage disturbance
and have become more sensitive to the voltage disturbance. Additionally, the reseach on power electronic equipments
applying to the high power has been increased. This paper deals with Line-Interactive Dynamic Voltage Restorer(LIDVR)
system using 7-Level H-Bridge inverter, which is one of the solutions to compensate the voltage disturbance and to
increase the power of equipments. The LIDVR has the following advantages comparing to the DVR with the series
injection transformer. It has the power factor near to unity under the condition of normal source voltage, can compensate
the harmonic current of the load and the instant interruption, and has the fast response. First, the construction, the
operation mode and algebraic modeling of LIDVR are reviewed. And then the voltage control algorithm is proposed to
get the sinusoidal load voltage with constant amplitude. Finally, simulation and experiment results verify the proposed

LIDVR system.
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Fig. 1 A Circuit for Line-Interactive Dynamic Voltage Restorer.
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Fig. 2 A circuit for the simplified LIDVR.
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LIDVR system.
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Fig. 7 Conventional carrier-based PWM method for diode
clamped inverter.
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Table 1 Leg voltages, switch states, switch sequences and
cell voltages of the conventional PWM method.
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Fig. 8 The proposed CRPWM method for H-bridge inverter.
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Table 2 Leg voltages, switch states, switch sequences and
cell voltages of 7-Level H-Bridge inverter.

Output leg |Switch Switch Sequence Cell
voltage(Va)| State Voltage
Sat | Saz | Saz| Sat | S5 | S| Eat | Eaz | Eaz
Va2 6 |111]1]1(1|1|D[D|D
5 lol1]1 |1 1|1 |N|D|D
5% |1]0l1]1|1]1|N|D]|D
5 1111]0]1]1]1|D|N|D
Va3 s T1 11011 |D|N|D
5 |1]1]1]1]0|1|D|D]|N
5 1111]1]1]1]0|D]|D]|N
4 J0l1|1]1]1]0|N|D]|N
% Jolol1]1]1]1]Cc|D]|D
4 |110]0[1 11 [N|N|D
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Table 3 System Parameters.
¥y At 220 [V]
% DC-¥3a A% 420 [V]
AER F7 120 [usec]
98 2 FHFas 60 [Hzl
LC ¥H 60 [uH], 120 [uF]
Az 24 20 [mH]
DC-43 AAEF 3300 [F]
ARt 48 [Q]

a9 11& ool W# 3749 DC =& A 29 33
oz B3} vt 2 ezbEgE 24 ada A4 AE
A Z 259 DC AYL A=AHE AR dAHA A
7 & olFA L Y&E BAETD o& AU¢d CRPWM
uge] ojs) shbe] DC Hhg A Lo} AojsiriE A
AAEE 24 2 PR E AF7 ZokA7] PRt

02 [X] 0.8 (3 12 14 18 1.8 2

23 11 adtel DC 2R E M &y, Eaz Ew)
Fig. 11 DC module voltages(Ea, Eas Eas) of a-phase.
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Fig. 12 Output line-to-line voltage(Vas, Vi) of LIDVR before
filtering.
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