Modeling of Static Var Compensator with Hybrid Cascade 5-level PWM Inverter
Using Circuit DQ Transformation
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ABSTRACT

Hybrid cascade multilevel PWM inverter has advantages of hybrid structure which enhances the better
utilization of power semiconductor switches, that is, both high power-low frequency switch, GTO and low
power-high frequency switch, IGBT can be used in the same circuit. In this paper, a static var compensator
using hybrid cascade 5-level PWM inverter is presented for high voltage/high power applications. The
proposed system is modelled by circuit DQ transformation, and thus an equivalent circuit is obtained which
reveals the important characteristics of the system and lead to the related equations. Finally, circuit structure
and characteristics is presented and the validity of the characteristics analysis is shown through PSIM

simulation.
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Fig. 1 Overall system diagram
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Fig. 2 Operating principle, (a) Lagging current,
(b) Leading current

82 A @ ofe

AWE Q] H47Hg Ao)ste]
a3 FEHIHE DC ARAEHA 4 5 A7 o
o},

3% 164 5-# QIHEIS] AT oF ZAHSW
dat= 2719 FEAYE AT 4 9l ] o
l“iz l"?“‘ Jald g & AHET

18 Aoy H47T o7t Y, 84 dEd
ﬁ%—f‘rg} %Eﬂ"ﬂa Q7 0o] & RaloA g7
}" AR®} wHiE = e A7]9] VARE #43IE
% 5 E 9 %l"] = A A of §trt
& HAHY, Ve
= ?1‘3151 @%M]E}Jl E} 291 A& ViEY 2
A Astd 24 F7 i':"i, sk g 2HA shd A
/\1-7(4)_‘,——‘]’_7]. 3 &

2% 3& sle]BE ¥t Cascade 5-28 PWM ¢y
HE 233 FaAER379 274 E el

Ny
l-

_>:'..
wO

(T

ru‘.ﬂ'



Wy B DQ Wk

o] &3k 3lolH Y Cascade 5-

A9 PWM QMEE Eehshs FadERngle) udy

» ; ¢ >
oo Lo + |§'ae
= e (I313
-l A o +
L, 3 ,
VNS + ]y o Co]
”d:b T~
Te, 4 .
9 : i
NGO BRI HFIF T3 I N
Ve
¢, 4

1% 3. 5l0|H2|E Cascade HE(ad QIH{E]
Fig. 3 Hybrid cascade multilevel inverter
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