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ABSTRACT: Multi-infeed AC-DC hybrid system is the
notable form of China’s power grid upgraded because of the
distribution of the generation and load. Multiple high-capacity
high voltage direct current transmission lines enhance the
transmission capacity, while the problem of small signal
stability will emerge new features. As the complexity of the
power grid increases, the small signal stability problem faced
by multi-feed AC-DC power systems becomes more severe,
and a specific theoretical analysis is urgently needed. The
article introduced the typical structures and characteristics of
multi-feed AC-DC hybrid systems. The system dynamic
interaction mechanisms and the stability problems under the

small signal stability caused by AC-DC system interaction
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were reviewed. The research methods and their achievements
in this field were summarized. The future developing trend of
multi-feed AC-DC hybrid system and the challenges were
discussed to provide references for related research work at

last.
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Fig.1 Simplified structure of multi-LCC-HVDC feed-in
AC-DC hybrid system

ZkHmARILFEmA, S5ERRKAGHLA
BROEMNH . Bk, TR RS, i
EH &S, EREBINIENESS . EKES
By N A FEIEEC LCC-HVDC, 8 Hi AE £ rh ik 1)
[FENF, 3 I A% 0 vl [R) S 5R  FVSRR S, DD R
REtiFE, ZEBIEmATr s ReR™, Hik, F)
F VSC-HVDC g RiE AT MG 1, RBAE
RN E RN T RGN, BRI
AN R G G E B e R R A, (T
IR HFE SRR . R, HARZEEE
W IR R 2 BN BRI R S5
R, fEiRm 52 um# A BB MR R. 4
MIDC 7 f fif IS Oy 52 3 R 48, I RS IREE 5
Kerg, NHAERLRMAGBEREN, HE4RFR
GRIEHFREIBATHE AR o 5 T 3 [ b 2 A7 5
e, BEVR AT AN, DR 2 4 ] SR A LA T
EER . HIARE RMHIEE SR, BIRSXT
WA MRS 32 mm RGN E 1847 A B R
Wi o A PRIIE SE 22 (R84 v R B R SR N s
17 JG B2 1) F AR 1E LR R G AR e 81T,
ety R EHRE TN E, LA i A
B 90 2 I N AC LI TR IR 2R 4845350 20 1) B9 AH ELAE
BLER 2 50

2 ZMARERBRRSG/DTIHREELW
B2 KA ELAE H

UTZHMARGAEL —BRZTHRAZEL
FMFINEERY, 2 N EERL b il AT I BR R ]
HARBEEIEN, SERTRSE. TREEHRA
G MM EAERHBERES, B SUAGIEAT
PEREAIRS E KFFRAC, ERURY . RIEEI R,
AR T BRI B TR 2 A AT SIS AT, BRI R
Gt % 8 43 6] 1) AH B A2 f 0% B AR 2 e R R
Z e,

2.1 ZHEWRAZHEZDNTHEENER

BB BRI N, REEZAMMARKE
MARG A& fisEilx, ZTHAEMBRZ. HEER
BT R AERNTHRERHE R EEGE
WG R MSIEZL EAERH . ZE 7680
ZHBAE LD SERAET RAMETEE.
211 Hin#EH RGN RN3h AL HAER

s R ERB RIS —, (HZANER
BT RAVERERMA LR SRS K E
ANRB KRS, I H BT TR PR H AR B 4 )
RGN B ) A A BAE F 5 55 4 B0 2 60 5 e
SCHR[22]F IR Rl s A IR B e, B AT T 2
N B L R G b s il R G2 8] ) A 28 AR H 9 55
YT RGN E R, HAEE 2 HiR
B RS i O U A, e 22 TR
AL, HELIRRGIRG; TR T
ZWANERA RGNS, W ETBRK
B, BV R G | g 2 [AFAE ) 928 AR
SR RGN TR E o
2,12 Fis TSNS G AR

& EHI R G IS AT 56 28 1A b 1 R Bl 2
BHCE, SR RGN G AR .
MRGFREIBITH, I/ LCC T RE & KW
P 2R B PR B8, BOE 24 3 R B/ VSC )
SEH TCE IR Hl 2%« B PR DL K P9 2R H I 4% 1
AT, BEEEXT RGH EI T RN TR
SEAG A — B EPY, SC#R [29-32] £ PSCAD/
EMTDC F#4# 1 JR-& XU\ B B R 4
HLE BT A5 BB, R & B R A AS A R



568

XS SRAXERBRRAG DT ER LR

Vol.44 No.4

SR BEAT T o 5%k, giREY,
O 5 498 A5 ) 2 TR P I U R0 &4 i 2R S HOHEAT
BEMNAL, AR TR E R BAVERE, LI
S H A5 o
213 JHMAE T REMSIEE

FHERT RGN RS2 AN E
MR ARANSFFHENEERN R —. FBKH
FLIERE, B S a4l ig it EfH e, Betg4i
PR, EEER AN, HT2MRSNA AR
HOR. BRRESS, A siEE, ARTRER
NFIFEE . MEZWMARG T, HRER %
HIAE SR ARG SRS Z2HMARS
SEAH YU R AMEIL T SRR AR, e
BHAT ) RN B T & LR T R G ) L SO 1 R
R, CIGRE WG B4.41 T/E4L7E 3 nk b $2
H T 245\ A B AE H A F (multi-infeed interaction
factor, MIIF)$5 45", WFFC R I, ZRGEIA] HL < EE
K, S HARR KN, RTINS
MEBFL IR B . R2, SHRLTRAK
RBEEE, MAIREER/N, A EAR ARG .
RG] RAEEIRMBERE R, R, 29
KGi. noh, —DHEHRRGWEAT R LIRS
RS 5 HoAth B 0 B A HLE S TR, T AR
RGUNRBNIETS . XN RG 5 ZFHELIERRT
SOME, 3G RHE — BT R GRS TN R B TE T
DyZp= AP s), S ARITAZ I BF 4G HL K. SCRR
(281 i TH I, B VA A E] ) AR SR T
L HAE R SR S5 & R E VER R SCRR[34-37]
WAL, EXMIERT, &HRTRGELMHE

B EA TRV RES U A=A WS E =R Wik
G, WG R S R .
22 NTFHRTFERSZRAGHAA LA H &

NPEBN A AR TR R, AN S AR F A (]
R DhZAL R Re ), 1™ HE B R I 24 1E AT .
WA, THDNFIRTZHMARSEL. B
DA BAER M5 3N T 1D ZIMA RS
il AT BFE I L R SRR E M 2) ML R
FAKEE: 3) BHRGIRFILIRG.
221 B AS RS ) U F A AR E M

Fa R RE IR RAXZ BB G,
RGP A BFE AR RS BRI RE 0. SCRAE
JAE FEL DX T R R ELAE P e i, g R A A
TR ER RGP AR BAE 2 AR, M Z % E
BIIIES - 7 R al TS2 = & I R 23 L 2
SR EE, NIWERS KRS E R b s
BRI A HAER, Rl 2 5958 R 4t
YRR RKET, iR BEE N B R S
ARG ESERTT, HiERRG /DN E
RFAPN, R IGAT I 2R 5 R 5 A 5 W A8 B AR F A
RN Rz —, B o] H A R G0 (H S
PEOR )RV B R G AR e I

X BRI ON TR AT U R G0 R S AT PR N, G R
K FH 3L T X &5 8 2 2010 45 L (short circuit
ratio, SCR) M &% % #% LU (effective short-circuit
ratio, ESCR)H5 ¥ >k S W 37t i A2 Ui BF 46 (1) H e
RO 5 TS R Ge s B A RRE B . fEE &
Z A ER AH LS Jo, SCHR[40-43170 5 AAS A
PR E X T 2N RFR I LIEPs, HAR%:

MEAEH B, RGELSAIER TR, AF T RS RN 1R .
BANRGM L AIBIT . PIAE HMRLRI, 2025 HI2.13 AR, A HIR T R G i
R ZHRARGERK IR

Tab.1 Index of short circuit ratio of multi-infeed system
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