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Fig.1 Topology of cascaded m-level H-bridge inverter
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Fig.2 Schematic diagrams of IPD-SPWM
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Fig.3 Output voltage of phase-a H-bridge
units with low modulation rate

i DAL a3 B ol 1 IPD iR 6 45 H A oo iy
i R TA) B R 0 RO A A B H BRI R
SRR I A P AR A SR T A e R (RS A A2 S e H
B B o0t D) S L I A AR AR R Y HOBR



® ® 0 8 & iR B

¥£37%

JUIGHE B o3 A T L — U Ol R AN BE BRI AT, 17
W) 5y fol ¥ S gt 1 A i AR RS Al (i Hh P T O

T I 32 B
2 FrEIPD &Y SPWM Bk it 43 B 3R B

ik TPD #E R & H B 500 /i B R
HR B AR AN R A5 5 R 25 1 (] 1) B R A R T
Je kb Az B EAT R B AL, O A DR R ke
8 B 4 TC 12 R 280 0 I35 v R A 20 2 R e 8y
A ] ] SR g ik 100 AR Rk PR VR A T R
S AR SO AR 7 1 i SBR[ K eh i B A3 ek B
1/4 A JE R A8 48— Uk Y

Kl 4 258 IPD AR AY 1PD I HAE 7 HL - 308 748
i o 8 G — AHGRIBE HATR X L T O kst I TR
h S M p(p=a,b,c) M5 n A H B I IF Tk
FEEA BOEXER B IE RSN T 5 R X R
9 H A R R — 3, S, AL 4 AT ORI
k55, BB IZ AR AR 1A H AR Bkl 4
JE LN S, S, = 18,01, 8,0, S5, Syt , BB H&ILR
bR 51 A IO I N ARXT R | F 7R X I F 56
Bk P55 MRS HE 58 2 > HARIK G 28 S, =
801,82, S, Sl , 5 3 HMMKMESH S, =
{ Sp31 s Sp32 s Sp33 s 51734 % o

[1/0,0,0,1/0}
Sp ... 10,1/0,1/0,0

11/0,0,0,1/0111,0,0,1}11/0,0,0,1/0}

H

TT
11/0,0,0,1/0111,0,0,1}11/0,0,0,1/0}

Eﬁ,w,vo,ov 10,1,1,01 10,1/0,1/0,0

(a) 545 IPD [ H B 500 bk it 7

?1/0,0,0,1/0!QI,OLO,IE{I/0,0,0,I/O}

10,1/0,1/0,01 10,1,1,0} {0,1/0,1/0,0}

I
10,1/0,1/0,0110,1,1,0}10,1/0,1/0,0}

|
11/0,0,0,1/0111,0,0,1} {1/0,0,0,1/0}

0571 b
11/0,0,0,1/0111,0,0,1{{1/0,0,0,1/0}

,1/0,0110,1,1,0110,1/0,1/0,0!

(b) B #4 IPD (9 H A BT bk vh it J5
4 ZREE H W2 TR b B
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Table 1 Pulse distribution sequences
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Pulse distribution strategy for IPD-SPWM of cascaded
multi-level H-bridge inverter
ZHANG Yonggao,XIONG Jian
(School of Electrical Engineering and Automation,East China Jiaotong University , Nanchang 330013, China)
Abstract: A strategy of pulse distribution for IPD(In-Phase Disposition)-SPWM (Sinusoidal Pulse Width Modu-
lation) of CHB(Cascaded H-Bridge) inverter is presented. The cause of CHB power imbalance is analyzed
based on its general structure and the concept of power imbalance degree is introduced to deduce the pulse
distribution principle of IPD-SPWM,which cyclically changes the trigger signals of every CHB unit to realize
the power balance of every 3/4 output cycle for ensuring the waveform quality of line voltage and lower THD
(Total Harmonic Distortion) than CPS(Carrier Phase Shift) strategy. With seven-level three-unit CHB inverter
as an example,the feasibility of the proposed pulse distribution strategy for IPD-SPWM and the correctness of
theoretical analysis are verified by the simulative and experimental results.
Key words: electric inverters; in-phase disposition SPWM; cascaded H-bridge; cycle interchanging; THD
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Self-powered fault damper for realizing fast recovery of VSC-HVDC system
XIE Yeyuan',CAO Dongming',LI Jihong?,ZHU Minglian',JIANG Tiangui', LIAN Jianyang'
(1. Nanjing NR Electric Co.,Ltd.,Nanjing 211102, China;
2. State Grid Zhejiang Electric Power Company,Hangzhou 310007, China)
Abstract: The fault path and current waveform of half-bridge MMC (Modular Multi-level Converter) are
analyzed for two typical faults:DC bipolar short circuit and single-arm short circuit,a corresponding bridge-
arm damping scheme is proposed and the design rule of its damping resistor is deduced. A topology of
self-powered modular fault damper is proposed,its operating modes are presented and its influence on
MMC is analyzed. The fault damper is inserted in the bridge arm of MMC to power itself at high poten-
tial , which limits and damps the fault current during the DC bipolar short circuit to speed up the trip
of faulty terminal for the fast recovery of VSC-HVDC system;while it decays the DC component of
valve-side AC during the single-arm short circuit to speed up the trip of valve-side AC switch. A plug-
and-play scheme of modular fault damper is proposed according to the structure of MMC applied in
project. Zhoushan five-terminal VSC-HVDC simulation system is used to verify the effectiveness of the
proposed topology of self-powered modular fault damper.
Key words: modular multilevel converter; fast recovery; DC bipolar short circuit; single-arm short circuit;

self-powered; fault damper



