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Three Phase Embedded Z-Source Inverter

Seung-Yeol Ohl, Se-Jin KimZ, Young-Gook JungT, and Young-Cheol Lim®

Abstract - In this paper, we proposes the three-phase embedded Z-source inverter consisting of the three
embedded Z-source converters and it's the output voltage control method. Each embedded Z-source converter
can produce the bipolar output capacitor voltages according to duty ratio D such as single-phase PWM
inverter. The output AC voltage of the proposed system is obtained as the difference in the output capacitor
voltages of each converter, and the L-C output filter is not required. Because the output AC voltage can be
stepped up and down, the boost DC converter in the conventional two-stage inverter is unnecessary. To
confirm the validity of the proposed system, PSIM simulation and a DSP based experiment were performed
under the condition of the input DC voltage 38V, load 100R, and switching frequency 30kHz. Each converter is
connected by Y-connection for three—phase loads. In case that the output phase voltage is the same 38V ek as
the input DC voltage and is the 1.5 times(57Vyea), the simulation and experimental results ; capacitor voltages,
output phase voltages, output line voltages, inductor currents, and switch voltages were verified and discussed.

Keywords:

embedded Z-source converter, three-phase embedded Z-source inverter, THD(Total Harmonic

Distortion), asymmetric and symmetric voltage control, output capacitor voltage control
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Fig. 1 Proposed three-phase embedded Z-source
inverter

—A2s QIHIE] 487

Wi ASHs E¥str] Agh 72t AWy w22 49
7] Eo dEyE R A9 M) dEtEE e B
Lo WEy] Fob by e RE Co H] vEEE BE
Dz & 4 Avk 28 29 I8 32 o] w7
Agte]l EHEE wete] dey e RE AS v wetby
© RE BE Yl otk

a9 29 BE AMA Saf HoleEs o R
H & H3, Spe © L AEola, Y Lae 9Y
A9t Viol dhel AF Fxe FolWA Lydd EEE
Afe S7hen w13 Yy Lot dads e A
HAIE CaZb B 3] Af{F FEZE o)FH Cadl W
A AFE A3 Lypd 528 AF A S7heth &9
Ast vae A F0 =9 AHAEH Cat Y 49
WE7] dSko] vERdTH

7% 39 BE BoAE Spol © Q3 HAL S0 &
AA7F | & wol 7 e HAF FE7F FAdEr ol
Lai, Lao®] AHE FAHIAL, Cay, Caoe T4 #rh

a9 48 a9 5% &9 R dgte]l E¥HE §
o ety RE Cé H 9 EHE BE DE UEIY

O~

a7 49 RE CoAe BE A9t u7HAIE Sy
929} thole=rt © 9 HE REolw 3719 HF
Fr7t EAlste As & Aok Sad 29X °
< HWHA Ly Ly AFE 2= A9k v whgko
2 Z7VHA AL, Cay, Caos WASHA "o 2 92
REoA AF7E vk WEkel ol fe, &Y

&

0;

K Saz
5 .3
O Y & 1T
i H
vLAZ; i\___<___,= T Va1
+ + & &
,—K]-|SA1 >
\ £ T | 3 V4
-5
==
O £
! 1 +
I\ _______ /I T s N
J

Fig. 2 Mode A : positive half cycle with shoot
through state

K Saz
2L
&
ek |
! + +
ff_;]i{&. T Va2 é V4
B 9
VIC:D E : vL:lI
1 TR ’N

Fig. 3 Mode B : positive half cycle with active
state



488 The Transactions of the Korean Institute of Power Electronics, Vol. 17, No. 6, December 2012
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Table 2 Passive and active components of three phase
full-bridge inverter and three phase embedded
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Z-source inverter

Three phase Three phase
full-bridge embedded
Z-source inverter Z-source inverter
Output filt d
Put T amy Embedded
Z-impedance
Inductor Z-source converter
network
Unit | 5 Unit | 6
Output Afilt d
put Ter an Embedded
C it Z-impedance Z-source converter
Apacitor Network
Unit | 5 Unit | 6
Bridge inverter/ Shoot through
) inversion state and active
Switch . .
operation state operations
Unit | 6 Unit 6
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Witenng SPWM Modified SPWM
method
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Aore 34 JHlt= Z-4s CBEe] FARAE ]
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+ Sz
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+ 8.,
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i Modified reference
signal C (240°) - Ser
+ S,
Converter C @

Fig. 10 PWM switching method using modified
reference signals
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Fig. 12 Simulation results : input current(I;), inductor
Current(iLAl, iLAz) with G=1.0

[100V/dn] :

ol S uyp[100Vidiv)
ATENE A A A

Fig. 13 Experimental results : capacitor voltage(vai,
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