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Se+Sr=1(x=uuv,w) (2.1)

V, V, V,
Ven = (725 + (— =22 51 = 22 (25, - D) (2.2)

X A9 Ad A29x= A5 (Turn—on)d A4S, S, = 10 1,

2% (Turn—off) & A9 #S 00] Fr}. 7R 2, stk A9 %] 9

2D 2ol 4, FF 2904 F shtel AgANS HEse]
29AE AR GRAOE FAAACL BTt
DC ®a ANAHY A% v, = Feled DC wao FAE

_lae z AR HY olo] wel, x Ao = ALY 1, (2.2)9 o

ABE[A WSt FEEE HASG Vo = Al A 5 AR
=




Ve = (2.3)
cm 3
V, v,
%mz%(5u+5v+sw)_% (2.4)
U] g 2gAE 0 EE 19 4HE AdEe FERs

A V2 F A% 7R A9 AEe w2t & 3ks 7HA T, o] &
Aelstd % 2139 2o ds7] Fe= Yl SVPWM (Space Vector
PWM) W& AEsto] AAE Fdste= 49, AWHAA EAys=

BT A Hen dgahe Ha -l Hoj Teo) e 93

¥ 2.1 A9F Az wE 34 ¢IHE Y FERE AL

gorwg | SABAE]  #H F dA¢ | FBRE A

Su Sv SW Vun an an I/cm

Vo 0ol|o|o]|_Ya| Vac| Vac _Vac
2 2 2 2

4 110 o] Yae | _Vac| Vac _Vac
2 2 2 6

2 1] 1|0 Yo | Yac | _Vac Vac
2 2 2 6

V, % Vv 1%

V3 0 1 0 | —Z2d¢ Jde | _ Ydc _ Vdc
2 2 2 6

Va o 1| 1| Yac| Vac | Vac Vac
2 2 2 6

Vs oo 1| Yae| Vac| Vac Vac
2 2 | 2 6

Ve 1o |1 ]| Ya | _Vac| Vac Vac
2 2 2 6

v, 1111 | Yae | Vac | Vac Vac
2 2 2 2
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7138 e el 9

AE57] 4

Q7HE =

°f

.

Vis = Vaen = Von (x = w, v, w)

2=

AE

o

ol
N

1

(2.6) 2

(2.5)

(2.6)

(Rg + pLy)iy + e, (x =u,v,w)

Vs =

B
iy

&

jop-

T

(2.5) % (2.6)

1
T

HA

U
i

Vo 391

—_
fi%e)

%O

[

H=

SH|

gl

sto 7
2

e R E T EE

(2.7) 3 o] Aejer.

/\(—)]O

3Vem — 3Ven = (Rs + les)(iu +i, + iw)

(2.7)

+ (e, + e, +ey,)

o014 irk, Al Aol o714

$717 ol

1o},

o

P
T

sk
=

x4

Ay AR/ TE (2.10)F o] etsiA

(2.8)
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Abstract

In this study, a common—mode current that causes the EMI
and insulation breakdown, and a shaft voltage that causes the bearing
fault are analyzed. And, an inverter topology and a control method for
eliminating the common—mode voltage that is a fundamental cause of
them are presented. The parasitic capacitors inside the three—phase
AC electric machine are analyzed to form a common—mode
equivalent circuit. And it is analyzed that the common—mode current
and shaft voltage caused by the common—mode voltage fluctuations.
The need to fundamentally control the common mode voltage to zero,
is raised.

In order to increase the degree of freedom in the common—
mode voltage control, a three—phase open winding motor is used as
a target motor, and the equivalent circuit that integrates the zero—
sequence and common—mode is defined. In addition, limitations from
the perspective of the common—mode voltage are presented by
analyzing the existing zero—sequence current reduction control
method.

A three—phase HERIC inverter structure is proposed and

applied to the control of the open—end winding machine to

simultaneously reduce the zero—sequence and common mode voltage.

A new PWM method is suggested for implementing the existing
zero—sequence current reduction control method in the HERIC

inverter. A nonlinear voltage distortion due to the characteristics of
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the HERIC inverter is analyzed and a compensation method is
proposed to achieve the zero—sequence current and the common-—
mode voltage reduction. Finally, the increase of the inverter loss due
to the introduction of the three—phase HERIC inverter is analyzed by
comparing it with a dual three—phase inverter and is verified

experimentally.

Keywords : Common—mode Voltage, Common—mode Current, Shaft
Voltage, Open—end Winding Machine, Zero—sequence Voltage, HERIC
Inverter
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