EUEETH ® ) 8 & k& Vol.34 No.7
2014 % 7R Electric Power Automation Equipment Jul. 2014
MMC-HVDC H.j M i Bt

R AR F

(b HKE HRALAFABDRESELE LT 102206)

WE. B TRHEIFAR RGO RE A TARAZ S FHAEGSELAH L (MMC-HVDC) & 4 £ BN
A AW IER ZI RS @k d ERA AR (VSC-HVDC) £ 4R Bl 49 3 4504 | £ PSCAD/EMTDC ' #%
ey AR LA E A AT MMC-HVDC E A M &3 2 AR 423 B & Fo 7 MAE T8 00 3 e 45 M R L 2T &
GIBAT W H R R UG AT R MR A T AL e 25 A TR AR W5 R ) LT MO b IR 9L ST TR R 3 Ah AT T E AR
BEREARZTFEREAT G, FATHEEERXG LG MNmIAET LA R F Mk &, a5t A AN
FABIEB B ERAT T A B ASRERW RS IeI AR H T AAMKE R R BT AMB B

M,

X8R . MMC-HVDC; BANE, W@fLl, (EHH, HELAH L, A

FESZES, TM 721.1;TM 46

0 5l

J TR R 22 H S B 3 A Y R I R
(MMC-HVDC ) & —Ff AR Hefb 40 $1 | [ S W7 25 7 A
ik 5 18 il 2 A A FE Ak B R B R A R L BT
LA R R FH RS AR A0 Fh | DT 3k G T I G #R A4 1
FLRE R W R — AR g R S ) — b 2
SR A T B 2L A i P R 3R D 2 IS R
SERCR A Sy ¥ R AT 1) G R 9 45 4 L A 2 A Y
AR REVE I F X ELEC H 7 A8 b 3k T T 3
e LB T a4 g A5 AR A T N N FH R0

H A E= N AT F MMC-HVDC W58 £ 24 p
T ZR G AR A 4 ol R0 2 AL A e e o B T, SCHR [4-6]
M T F A58 T MMGC B 8 i 55 s 0 E 25 B s 35l 42
il SCHR[7-910 1 T MMC A9 30 37 n) A5 LA K 42 1l 5
W, SCHR[10-12750 M 1 A6 L 0 FL i S ST 0] £
J B A 04 B ) SR | SR [ 13 )% T I 0 7R AR R
e ES 114 B 30 PR O A8 A R AT T AR L A B8 0 A A
B ESEPRIB AT R LR I A AR A P S M A
B4 T A o] Ak R P e G A — R T L R U
T A TR L I B R R AR Y — A A

MR AN S A R A A B A R
() A8 T A A MMC-HVDC A 3 A H4 i BT Hh 1) T A5
B, 3 A AR A A IGBT, Hefit 4 Fi A i 3 BE AN
g IR AS | ELA RS AR B B DRI A I s A 2B A T
A H R s AN R 1T S R G
BT, XA TR e O P S TR
FRER A (0 S RN | AS BE 18 BHL BT 58 I &R 45 1) B
KRB .2013-10-11;f&E BH.2014-05-23
ESTE. B R &% AL LR R (863 i % )F B (2013-
AA050105)

Project supported by the National High Technology Research and
Development Program of China(863 Program)(2013AA050105 )

il

XERARIRAD . A

DOI: 10.3969/].issn.1006-6047.2014.07.006

it AN A5t A I R AL, DR I L 0 A A B O A T T R
ar AT R IR S AT IR e s, T SR
RELUSTAE 7, SCHK [ 14 15T X658 B e | >R T X 4t I
G54, DT AE P8I IGBT Ji5 , A 22 Ui Ml Fn o ) 2 it
ST ) S A A S BT LA A Y AR
ELJ2 X T 7K A B AT SR 5 Bk 52 A R I 2 AT K
BEbR e . SCHER[1S TR T 2Rty AR SCHl T
LU BT RE ) (BAF AR g ik Z2 )i, FE S0k [16]
H SRR AT TR R IGBT Ry 8o HIF i BA B
T BRE 7 6 AR AR MR T GHE R T
HF O T AL DCSM (Double Clamp Sub Module) , {H
TESE A EAFAE RS  HLPI 8 IGBT J5 , b N
FEL 5 22 00 IR AR AN ] 7 FDIR S

BT F 3R B 38 SCHE 53 B B 3 A B P
(B b BN A% G 2 M 90 T U ) AN g
% DA 8% L U PR UL [P) R | TR0 T — i ek 4D ) DT S
IR VA A R L AL 14 PR AT B RE | ek 2D R G B AR
S R] | B2 5 2R G i 2 R R

1 MMC-HVDC F &Y

1.1 MMC-HVDC HinrEE

Bl 129 MMC-HVDC H 5 28 0 55 25 i 141 LA
a FH ) BF R P L AREE a A B R AR B R
TR, (L, 53 00 Oy 2 % RS T 4 1 45 F BEL R HEL R
oA B ) 1E A BE AR X TS T 0 1)
HUE N Uy, 1 Uy o BRI IE SRR BE2R R EL
TR AR U, B TP A wy, e, FO
WA 52 3 H . w, (D) TR ARG &R
uy=05U,~u,
up=0.5U4+u,
‘Udcp: ‘ Udcin‘
Udgp— Ud07n= Us.

(1)



%78

SR, %  MMC-HVDC L3 0 B 1 0 2003 47 (33]

SM, |1 sMm, \
L L.
a
01U
ﬁBLx DL, ABL
sM | A smy ]t s |
SM, [ A SM. |} Sy,
% ie f i | e
O}j }:‘SM,,‘ HSM‘ HSM|+—

TR MoE R

1 MMC &4k BB i
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Fig.3 Waveforms during normal operation
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Fig.4 Voltage and current waveforms
during pole-to-ground fault
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pole-to-pole fault

NP '/ 5 3 NE R 5 Wikl S S5 8
3 WEEMSIS

LA ) P 22 b i R D DR 2K e B A N T R S s
FTT 5, B ™ A AN AR K Al AR FH el 728 42 ol
R W LAY /D X 2R G5 1) 52 T VR AR R S 5 B R g
K2 | HEeSE B m ek ST R g kg, AU
L A P R SR S A kg 61 3 ) R A 2 A R
Hi4h MMC-HVDC EL 7 M i B 30 il 4 B8 2E 47 0F H. 43
B, BIBIERT M RGETE 1.002 s MBS X T2
BR R H A 1.1 s BEIF 28 i T 5 2
3.1 EBIEINEIH AT

Kl 6 R 3k T 4% G2 1 M  BE 30 F 45 ) MMC-
HVDC % Ji (6 kR 7 B |

5
:
-
-15 L L L |
0.98 1.06 1.14 1.22 1.30
t/s
(a) =AH EAVE HLU
10
=
N 0
-10

0.98 1.06 1.14 1.22 1.30
t/s
(b) ZEU I

1./ kA
o w S »

0.98 1.06 1.14 1.22 1.30
t/s
(c) LWL
6 TR IE M B IR
Fig.6 Waveforms of pole-to-pole fault current
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Simulation and analysis of DC-link fault characteristics for MMC-HVDC
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Abstract: The DC-link fault characteristics of MMC-HVDC system are different from those of two-level VSC-
HVDC system because of different topologies and modulation methods. Based on the simulation model
established with PSCAD/EMTDC ,the DC-link fault characteristics of line-to-ground,broken line and line-to-
line,as well as their effects on system operation,are analyzed. The topology of half-bridge sub-module is
improved to block the fault current in both directions,which,by changing the arm current path,charges the
arm capacitor in both directions to set the blocking voltage of free-wheel diode. Simulation is carried out
for the line-to-line fault and results show that,the improved topology suppresses the DC-link fault current
effectively to prevent the trip of AC circuit breaker.
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