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Analysis of Voltage Delay and Compensation for Current Control in H-Bridge
Multi-Level Inverter

Young-Min Park, Han-Seong Ryu, Hyun-Won Lee, Myung-Gil Jung, and Se-Hyun Lee
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ABSTRACT

This paper proposes an analysis of voltage delay and compensation for current control in H-Bridge
Multi-Level (HBML) inverters for a medium voltage motor drive with vector control. It is shown that the
expansion and modularization capability of the HBML inverter is improved in case of using Phase-Shifted Pulse
Width Modulation (PSPWM) since individual inverter modules operate more independently. But, the PSPWM of
HBML has a phase difference between reference voltage and real voltage, which can cause instability in the
current regulator at high speed where the ratio of the sampling frequency to the output frequency is insufficient.
This instability of the current regulator is removed by adding a proposed method which compensate a phase
difference between reference voltage and real voltage. The proposed method is suitable for HBML inverter
controlled by PSPWM with low switching frequency and high speed motor drive. The validity of the proposed
method is verified experimentally on 6,600[V] 1,400[kW] induction motor fed by an 13-level HBML inverter.

Key Words : H-bridge multi-level inverter, Power cell, Phase-shifted pulse width modulation, Voltage delay
and compensation
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APPENDIX

Table 1 Inverter Specifications ( N=6)

Single-phase full-bridge 6 series (N=6)

Type connected H-bridge multilevel inverter
Capacity 2,000[kVA]
Rating Voltage 6,600[V]

Rating Current 2,000[kVA] / (6600[V]+/3) = 175[Al

Phase Voltage 6,600[V] / V3 = 3811[V]

Rectifier =36 Plﬂsgplfé;e Ig(iol(\ile Rectifier
Output Level 2N+1 = 13 Level
Voltage Step 850[V]

Table 2 Motor Specifications
Type 3® Squirrel Cage Induction Motor

Rating Power 1,400 [kW]

Pole Number 6 Pole

Rating Voltage 6,600[V]

Rating Current 146.9[A]

Rating Torque 11211.2[Nm]

Rating Speed 1192[rpml]
No Load Current 49.87[A]

[3] B. H. Bae and etc, "A Compensation Method for Time
Delay of Full Digital Synchronous Frame Current
Regu -lator of PWM AC Drives”, IEEE Industry
Applications Society(IAS) Conference, Vol.3, pp.1703-
1714, 2001.

[4] V. Blasko, V. Kaura, and W. Niewiadomski, "Sampling
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Sept.~Oct. 1998.

[5] Y. Yamamoto, T. Kodama, T. Yamada, T. IThioka, and
T. Niwa, "Digital Current Control Method of
Induction Motor Using Synchronous Current Detection
with PWM Signals”, Transactions on IEE-Japan, Vol.
112-D, No. 7, pp. 613-622, 1992.
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