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Research on Equipotential of High Voltage SVG Cascaded H-bridge Module
QIU Wenjun', ZHOU Fangyuanz, LIU Jian’, HUANG Di'
(1. Zhuzhou CRRC Times electric Co., Ltd., Industrial drive technology Center, Hunan Zhuzhou
412001, Chinaj 2. Central South University, Changsha 412001, China;
3. Sany Heavy industry Co.,Ltd., Changsha 410100, China)

Abstract: The high voltage cascade SVG device is composed of several H - bridge modules and is in
suspension due to its high voltage level and insulation requirements as well as ungrouneded H-bridge module.
IGBT can,in case of operation, generate a large amount of heat, the substrate of the switching device therefore
needs to be close to the surface of the radiator for better heat dissipation,but at the same time, it also forms a
large distributed capacitance. The radiator which is affected by IGBT switching voltage and distributed
capacitance will induce voltage and the suspension radiator is equivalent to electromagnetic radiation source,
which can create serious electromagnetic interference. In this paper, the harm of radiator suspension is
analyzed by setting up a near-field coupling model of H-bridge module, and a simulation model is set up for
verification. Finally, a test platform is built to study the influence of radiator suspension and equipotential
connection on module electromagnetic interference. Through multi - dimensional comparison, it is finally
concluded that the equipotential connection at the DC midpoint of radiator was the best way.

Keywords:SVG;H-bridge module; distributed capacitance; radiator suspension potential; electromagnetic

interference; equipotential connection
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Fig. 1 Isosceles trapezoid time domain waveform
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Fig. 4 Radiator suspension high frequency equivalent
circuit

K3, TSR A C R e T
AR IS, Ve Vs S VT T VTS B 8 3 0 fL s
L A TEHEZS BB, Ry N BB 24 BB, €= Cot
Cuo WINES S IGBT #iH |\ PCB A [H] Y 43 A HEL 2%
N W

C,=&,e,Ald (4)

B A W AR d 92850 BN .

HET Vi Ve S R A 0 i, TR O AR e
P A R R, 2" ARG T, R SVG
DB IGBT JF R MR B, TPl — B2l
Bk 2%, RINEG T, R al Lo g
AN 55 e PR 8] 114 50 PR 250 3 A0 8 At Fl e, HECER
T ERBE T T EE BRI .

2 BASRERAIERG

2.1 BUARREBAERLE

TR AR T A 2 T PR f T 1L ) P R
SFRUR, 702 R IROR R Lk, RIS ER A 1Y) PR R A
B, WSS AR R A0 TS A e, B
TP AR IS R T 4R SRR, ml DA A BRAG
PRI/ IN A3 A LA N T . R R AR AR R
TIRENZ R FRAZ RS DRES, B A i s, AR
A RAEAS A, HORAF TR, PR 35 3R]
oA KRR E BRI . A T I/ VAR 207
HILE S, 7T D 2ok AR A HL A RS . AR &R
35 L B AR R, RIS — A AT LU B 3 DA K
LR AR ATIREE T 3, WL S

AP &, =8.8X 107" F/m; &, ALELA A /i L
1

et [
s} 13

gl

G

— AC —

e 4[;} 4t§}

I
() ST L

(b) ELIL G S AL

B
(c) F¥LH A e

E5 BMARERAATEE

Fig. 5 Schematic diagram of equipotential connection of radiator
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Fig. 9 Suspension potential of radiator
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Fig. 10 Common-mode current spectrum under different equipotential connection modes of radiator
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