——7/\ -

=l Y

o

2

{

'E,%

T 2 fa L

Il
=/

2t

O
L-I
L3

Lo
w -
BT Y .
ey ‘,’
é!’;
Do
. .
o

[
-
|
T"'-”i' i Yo &

{
t
"OR g

2003 i 2 7]



SISl TERE BRre BT

hmf

2002 % 124

Hr
o

I

A

N
/!

TEAt & H

A
1o

\
/




AISTIACT «ecvveeresereermnessnssass e e eh e 1
L A B 2
D0 AL ZS B O] AT o 5
2-1. ACFTE Al AEle] FEAD 5
90 PLLE 0188 PWM ¥ b Al oo 6

3. #E] 7 o] & o] &3 Modular Inverter-Modular Motor Al2=% Ao} -8

Gl BB AO] 7] TJEAD oo eeeeessess e 8
3-2. W A 0] 7] 2] ALEY O] FTrAD s 19
A AJB O] A ZTh oo e 95
5. LB Z T i 30
C1 AL TN B R e 30
5-2. 91 E Ao] 719 SFEglo] T 31
5-3. A S AT BIFTE oo A4
B, T B e A7
Tl B B 48
TEAF] B e 49



Fig. 1-1 (a)Winding diagram of high power 3-phase induction motor
(h)Modified winding diagram for modular inverter - modular motor
COTICEII «evvseeereesmeemssasoomsses s 2
Fig. 1-2 Conventional modular inverter-modular motor block diagram ---4
Fig. 2-1 Proposed modular motor-modular inverter block diagram ----- 5

Fig. 2-2 Control diagram of modular motor-modular inverter system ---7

Fig. 3-1 Rotor flux oriented Induction moOLOr - 12
Fig. 3-2 Indirect vector CONTIOL SYSLRITL «rrrerereremmmmsssssssrnsssnin s 15
Fig. 3-3 Indirect vector control system and current control loop - 18

Fig. 3-4 Basic vector control block and speed & position control loop -- 18

Fig. 3-5 Timing diagram of SOFEWATe e 20
Fig. 3-6 Flow chart of main FUNCHON e 21
Fig. 3-7 Task control function flow Chart - 29
Fig. 3-8 Flow chart of basic vector control block e 23
Fig. 3-9 Speed control and flux calculation flow Chart - 24

Fig. 4-1(a)Three—phase reference signals and triangular carrier waves

of PWM generator (b)Modular inverter Currents  a, fa oo 25
Fig. 4-2 Inverter input currents I,, I, and superposed DC link

CUTTONE T 1 oo ettt h e 26
Fig. 4-3 Frequency spectrum of currents I,, I, and T .o 27

Fig. 4-4 Modular motor torque 7., T. and superposed resultand



EOTTUE T g totl «evrnveeemememseeesesessesasees e ettt ea e e e e s e e es s 28

Fig. 4-5 Frequency spectrum of torque T., T, @and T oo 29
Fig. 5-1 Configuration 0f POWEr CIFCUIL «rorrrrermssrrsssiossnsieerieoicsns 30
Fig. 5-2 Module LYDPe IMVETTET «ererrmeismimserisimssis i 31
Fig. 5-3 Control circuit block diagram - 32
Fig. 5-4 DSP based digital CONIOIEr « e 33
Fig. 5-5 Configuration of the digital CONTrOMEr - wrwrrmeesrersssiesrisens 34
Fig. 576 JTAG COMMECLOT - rrererreressoroesseressasis st 37
Fig. 57 PLL CIFCUIL cooeeerererrermreressissss st ssissss s 28
Fig. 5-8 Output current( ¢,) of Inverter detective circuit ..., 39
Fig. 5-9 DC link output voltage( #,) detective circuit ... 40
Fig. 5-10 Speed deteCtion CIFCUIT - 40
Fig. 5-11 Relay drive CIFCUIL «orrerersrmss s 41
Fig. 5-12 DHgital iNPUE CIFCUIL «erererreseesseeisermmnm s 41
Fig. 513 RS-485 drive CIFCUIL «rrercesremmsmssmmsss e 42
Fig. 5-14 CAN DUS AriVe CIFCUIL «rerrrereeermseesomesiims s 43
Fig. 5-15 Picture of CONIOLEr Part « e s 44
Fig. 5-16 Picture of inverter part(for IGBT stack) oo 45
Fig. 5 17 Picture of NAUCHON MOLOE «rorrrrrrrerrromromoeossessiesssenensesseseseee A5
Fig. 5-18 Waveform of inverter I _ia and inverterll_ia - 45
Table 1. DSP controller{ TMS320F241 ) SPEC - errermrerresimmmmmimisime 36



Parallel Operation of Voltage Source Inverters
by Using Stator Windings of High Power

Three—Phase Induction Motors
Bo—kyoung. Kim.

Department of Electrical Engineering
Graduate school

Pukyong National University

Abstract

The parallel operation of voltage source inverters using stator windings of
high power three-phase induction motors was proposed in this paper. Most
current high power induction motors with more than 4 electric poles have
their external terminals installed so that windings of each phase can be
approached from the outside. High power induction motors can be driven by
parallel-operating several voltage source inverters through these external
terminals. This way, in case a certain inverter breaks down, the operation
torque will get decreased but the system can maintain its operation with
the other inverters, so it can cope more effectively with breakdowns.
Moreover, by providing phase difference to the switching movements of
each inverter, it can increasc equivalent switching freguency, which helps
achieve good characteristics such as the reduction in the ripple of output
torque, the reduction in the ripple of input current, and the reduction in the
size of DC capacitors. Besides, since power is divided into cach inverter, it
can also decrease the influence of EMI occurring in the system. The
characteristics of the proposed method were proved through computer

simulations and experiments in this paper.
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Fig. 5-3 Control circuit block diagram
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Table 1. DSP controller( TMS320F241 ) s
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Flg. 5-16 Picture of inverter part(for IGBT stack)

Fig. 5-17 Picture of induction motor
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