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Elimination of a Common Mode Voltage Pulse in Converter/Inverter System
Modifying Space-Vector PWM Method

(Hyeoun-Dong Lee - Young-Min Lee * Seung-Ki Sul)

Abstract — This paper proposes a common-mode voltage reduction method base on SVPWM(Space-Vector Pulsewidth
Modulation) in three phase PWM converter/inverter system. By shifting the active voltage vector of inverter and
aligning this to the active voltage vector of converter, it is possible to eliminate a common-mode voltage pulse in one
control period. Since the proposed PWM method maintains the active voltage vector, it does not affect the control
performance of PWM converter/inverter system. Without any extra hardware, overall common mode voltage dv/dt and
conrresponding leakage current can be reduced to two-third of the conventional three phase symmetric SVPWM scheme.

Key Words : Common mode voltage, Space-vector PWM, Leakage current
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Fig. 1 Three~phase PWM converter/inverter system for ac machine drive {g:grouding point, sistator neutral).
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Fig. 2 Output voltage vector diagram of
PWM converter and inverter.



T 1 PWM ZHE|2} Qe & Xt eo] wa
HH 2= Mol

Table 1 Common mode voltage according to output
voltage vectors of converter and inverter.

Output voltage vector of inverter
VsV, Vs (Vo VeV Vo v,

VisVa,Vs 0 Vael3 | Va3 | 20 /3

wioee [Volole) Val3| 0 |-20a) | Vaf3
::::::L:,f Vo Viel3 | /3 0 Vie
Vi |=2Vael | =Va/3| =V 0

S 8 FUANEE YL, B4 5T = A
Heh Auep7t &8s dgdey 2gs28y ® 19
2ol T4 EAE Ak E 1694 Hol & 4 %o
V= ZWHES AvE Y o] 29 Yuin} V, /39 As)z W
Sk s AMEst N2 ol GAYAE( V9
Vi Bv Vi V)& 288 2% V.9 =278 sxe
veZ?t EASE, o MuEH YL AMEY A9% Fos
7b BelstAY, AR5 F713 slo} QA e Al Awg
Bl E3) 2AE & Ak A%V AR B @A)
A RE AY¢S dv/dt AA9e Rl vV, 379 Vg
7b GEhA @22 AvE e AvE e mo2r]g B3
A1 294 Farg U8 dAsE Ao TRy
(11} +2V,/3 2719 A 2= A}t Y2t v2 7uy
s AdWE AMAF7)L Fr18se U A b
7h FABHEE, A A¥ES FRAYUHE ¥
e LAY Aot

O 3 YUY 293 Foird U89 A=
RE PWM ZHE/AME A2y rs)Ee 34 g3
SVPWME A8 A99 2 4 29% stse oo wa
FEASL, e 9K, 283 AW Be A W
3}E E=AEI Adth 29 3914 BEo] AMEY QuH e
FREAMAEE AoF719 5P Yxsln Yoz o
HEAEHE 253 2uiso] Ak PWM 2w E/AnE 4
M AR BE Ak WAE AvEse) v 293
AR 2dAE Asted BYuR 1Y 39 AS & Ao
TN ToHAA % 69 293 3o dojuhm, upehy
A7t Val3 3709 AR 2= A9t Wart g

3. 293 A 3= Mol WA HH PWM
3.1 wEHYUE 2l Al AN

B =R ATY AU BE A B AR A g
Bl HGE 4T QAL AN 72 34 gy
SVPWM3} §sith. Aoj7] dols ARE 249 faug
MES) NS (T @R RE ANY S Yoo Gapy
F HEUPUE A7} AD T, 9% o] Fojc) o]

Trans. KIEE. Vol. 48B, No. 2, FEB. 1999

ON sequence OFF sequence
Sy
8-
Sw
54
Sp
Sc | |
— s sl i i zero vector || active vector [ zero vector
voltage vector 0 t | ) R M : 1
pren”
of converter ; 4 T T — '
€I P, e T > b
voltage vector H P S | A !
of inverter ! R 1R )
v ; l | v ¢
L
bl > Vel3

control period ( 7}

1Y 3 34 tHE SVPWME AR E o ?iv{E{/oIb{E{g)
29% e Y 2E FMet

Fig. 3 Switching functions of converter and inverter,
and common mode voltage when using three
phase symmetric SVPWM.,
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Fig. 4 Switching functions of converter and inverter,
and common mode voltage when using
proposed method LL.
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and common mode voltage when using

proposed method SS.
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