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ABSTRACT

In this paper, a type and special feature of Multi-level inverter used in medium-voltage and high-capacity
motor driver is introduced. Especially, a power quality and structural advantages of H-Bridge Multi-level
inverter is described. It presented the specific structure of power circuit, design method, controller composition
and PWM techniques of the cascaded H-Bridge Multi-level inverter which is developed.

The feasibility of the developed product based on 3,300V 1IMVA 7-level H-bridge inverter was studied by
experiments and we get conclusion that 1)generate of near-sinusoidal output voltage; 2)is low dv/dt at output
voltage; 3)reduce the harmonic injection at input;

Experiment demonstrate that it is very economical in productivity because of using the existing production
technique and examination equipment, and has the reliability and a good maintenance due to the structure of
Power Cell unit combination as well as low cost IGBT.

Key Words : Multilevel Inverter, Cascaded H-Bridge, Power Cell, Phase Shift, De-Rating Operation,
Multi-Phase Transformer
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Table 2 Comparison of high voltage and high power
Inverter Topology in manufacturers

A AgE | Afd 39 2944
ABB ACS1000 NPC IGCT
CE MV-GP-G NPC IGBT
) MV-GP-H Cascaded - | IGBT
VDM6000 Flying Capacitor | IGBT
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MITSUBISHI MELTRAC F500 Cascaded IGBT
TOSHIBA TOSVERT Cascaded IGBT
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Table 3 Specifications of System

3 Specification
ol e Typr |Isolated Series 11-Bridge Inverter
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9 AsHHzh 0~3,300V(34)
=¥ Fug 0~1201z
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POWER CELL
{660V LLOKVA)
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8 2 3,300V IMVA H-28!X]| HE[2H olu]E
Y = i—ﬁ: Fig. 2 3,300V 1MVA H-Bridge Multilevel inverter

IGBT Output Voltage
Vab=635V

Phase Voltage
635V Vu=1,905v

Single—connected
Single-phase
inverter

Intertine Voltage
Vuv=3,300V

T8l 3 3layer OEA Power Cell 2 TAE H-23IX| olug
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}..
D> DD> > P
S
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F 4 Fig. 3 Inverter Stacking Configuration with 3Layer 9EA
I [ Power Cell
Extended Delta Transformer
(18-Pulse, 10-Winding)
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Bowac  evac "oron [L 1) System Specification
= Capacity : IMVA
2| _ = 2] Ad .
. : :’3°°V m\V/: Hosx elus v Rating Voltage : 3,300V
ig. , 300V H-Bridge inverter Configuration Rating Current : IMVA / (S,SOOV*\/B) = 175A
Phase Voltage : 3,300V / /3 = 1905V
41 Mg 2 Fix Y Myju Type : Single-phase full-bridge 3scries(N=3)
3300V IMVA H-B3A A A]2¥ Power Cell connected H-Bridge Inverter

o EWty|e FAE A AFEE U3 o Rectifier : 6pulse x N = 18 Pulse 3% Diode Rectifier
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Inverter Output Level : 2N+1 = 7 Level
Inverter Output Voltage Step : 898V
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2) Power Cell Specification
Power Cell Input : 3¢ Diode Rectifier
Power Cell Output : 19 PWM Inverter
Power Cell Capacity : IMVA / 9EA = 111KVA
Power Cell Output 1¢ Voltage : 1,905V / 3 = 635V
Power Cell Output 19 Current : 111KVA / 635V

= 17HA

J87 W &

Fig. 7 lnner Side

Power Cell DC-Link Voltage : 635V / 0.707 = 898V

Power Cell Input 39 Voltage : 898V / 1.35 = 665V

Power Cell Input 3¢ Current : 111IKVA / (665V*+/3)
= 97A

Switching Device : 1,700V IGBTs

Switching Frequency : 1kHz

DC Link Capacity : 11,000 uF

Cooling : Forced-air

Overload Capacity : 120% of rated output for 60s

(Option: 1509 for 60s)
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3) Input Transformer

Type : Dry, 18 Pulse, 10 Winding

Ist Connection: Wye

2nd Connection: Extended Delta Connection
Ist Voltage/Current : 30 3300V / 175A
Znd Voltage/Current : 3 665V / 97A

2nd No. : 3 layer x 3¢ = 30 9EA
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2nd phase @ 360°/ 18 Pulse = 20° Azl d&EZo] Alg® WU7|E 3300V 1IMVA,
%7, . 8% 1882 1089402 FAHM, JdHE Y 72 Power Cell
Cooling : Forced air-cooled type of SHE WYL FFe £ HYe HEEHE

m/3-a
{c) Phase Diagram of the voltages in secondary windings (c) Phase Diagram of the voltages in secondary windings
a2 8 clEA QY| HE|{T(Positive Phase Shift) I8 9 chAEM Het7| HWE{T(Negative Phase Shift)

Fig. 8 Vector Diagram of Multi-Phase Transformer Fig. 9 Vector Diagram of Multi-Phase Transformer
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2.Communication Check
3.Sampling Time 3.Power Cell Fault
4Power Cell Total Number|4.DC Link Voltage

per Phase
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6.Failed Power Cell Location
7.Response Power Cell

1.Sequence(Run,Stop)
2.Voltage Reference
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