F£40%5 F28
2020 £ 2 B

2 9 8 % RS

Electric Power Automation Equipment

Vol.40 No.2
Feb. 2020 ®

H 21570 SSSC Iy gl b8 B/ TPl V50 e

BAL L W T RME R, LRI BRkok !, R R!
(1. &b AKX SHFXBEEHERTILE T ELEE, Tk /%2 071003;
2. AR ZBHEMA R IRA RS LM LR KRB RELLE T, LT 102200)

E. L TR ERG Tk, F R TR EN, 23T A HREAFER H LR F B 3AME B (SSSC)# A 4
NMEFRER SAEIR IS, B ETARER LR S PSCAD / EMTDC W #4457 A4 R 3698 T
NES R AR, RERAFEAON EI N T ZAGEHRGES, AR TERNRZERUT RAE DT
WA TR Hh, IR ERERNMEMBITER BARY R BARGIER, ZAB T YR, R5id

i BT A ST I AE T AR AR A AT S5 W A

KR H R BEA SSSC; IMe T AR s A AEAA 54T %5 ) T AE 0 i 34 Ak

HESES:TM 712

0 35l

W& RG &, g5 H 28 E 4= HL
AT BE O 2 AR . T R R 2D AR RN £ A
(SSSC) & 5 K A FHBIE , J & Je BAC H I b 75
Y 2SS I o R 40 (FACTS ) B8 HAF U7
SSSC e it i A4 T HAWSEF I 7, B &5 #Me 2
KOEAMEAEHE, 20184E 12 H 6 H , &8k E M H
M AL SSSC 7E RHEIE iz o 454 3 JLAF [ Y
AN FACTS AR B F K K T ARSI, H AR LAY SSSC
S T O £ 1 S

H HTEEXF SSSC A AH e 78 24 b T H Fh 2
¥ S BT DA R A i 3R A T IO T HR
YRR SSSC 1y /IME S AL ) K B SSSC 1) & G8 /T
Peda e vk 1 I F S AR g o SCRik[8-9 1l 5E T
i [ 72 D 2R 48 P 8 N SSSC X B IR A M AL iy R 48
FasE PRI B2, 45 SR S IH SSSC RE ML R Gk ek
SCHRL 10 3T 48 kil 4544 1 SSSC 1y /MG 5 B Al 1%
eS8, SCHER[11-14 12087 T SSSC 2w )
ARG ShABREEINLEE . SCHk[ 15 TR 45 1 I X
R SSSC Y HALTC TS K R G /IME SR . X
Hik [ 15 406 SSSC =3 HL B HEA T /1M 5 A, R 25 JE g
S A o SCHR L8 T e >R FH I il Hb RIAR 7 A B9 1) 42
WA T ME S R AR SCR W R
TLRUA ) T4 L A

AR SCHR Y S ST 48 fikik s E = TR Y

Wos B #3:2019-06-13; f&€ B H #1:2019-12-03
EE&TH:BRAKXHAFEALT3A A (51507064) ; B % &
M 28] A3 R B (GEIRI-DL-71-18-005) ; ¥ & & A& A& A A}
BF Ak 4% & R 4 81 7R B (2018MS087)

Project supported by the National Natural Science Foundation
of China (51507064 ) , the Science and Technology Project
of SGCC (GEIRI-DL-71-18-005) and the Fundamental Re-
search Funds for the Central Universities(2018MS087)

MERFR SRS A

DOI:10.16081/j.epae.202001033

SSSC BT , 1M & T H AR IR SSSC 11 /M5 5 1A
FIBRFFE AR E /D HL b SCRREA SR F T R AR 5 #r
2 AR AT /MG SRR ) i R P, SSSC R HE R IR
KBRS, A5 A A R 0 HARGS e, X
ARG FGE MR R N 2 7% R AR A0S 4T

ARSI F BB 7k, H R A RGN
FLA L 25 4 ST HORF K AL SSSC 1 /IME S A5
R IRS5 A SPr TR S5, 3853 PSCAD / EMTDC Hi
T8 2505 B 5 /M S M R B8 SR X L, 56 TE S o
Wtk . FEUCIERE T, AR IE(E BTk 6 R Gk
BESPEATIEY , I Hri=dil 48 S 800 R 5/ h TR
SEPERIRE . T, 3T PSCAD / EMTDC HL %8 4%
15 EAS AR B TE R RAFAE 53 M 205 S A HE R 2

1 REEHRSH

1.1 S HIFLBREISSSCH RS EH
o H AR GER AL SSSC 1 R e 45 M W I 1 T o
B o RE R EE R R s R, L, AR, (L, 50 )k
SSSC 2 A S MANA ) 22 8 19 A5 L BEL L FRLJER Ry
SSSC #2 A S5 A (R 2% 1 L PR o
YR
O W

Vs [asas)

1
& ‘

H 1 42K 3 SSSC
Bl RELEHE

Fig.1 Structure diagram of system
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Fig.2 Overall control block diagram of system
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Dynamic model and small interference stability analysis of H-bridge cascaded SSSC
GAO Benfeng',JIANG Ting',YU Hongyang’,ZHAO Guoliang’, WANG Feiyue',
SHAO Bingbing',ZHAO Shuqiang'
(1. Key Laboratory of Distributed Energy Storage and Microgrid of Hebei Province,
North China Electric Power University, Baoding 071003, China;
2. State Key Laboratory of Advanced Transmission Technology,
Global Energy Interconnection Research Institute Co.,Ltd.,Beijing 102200, China)
Abstract: Based on the modular modeling method and considering the actual circuit structure, the small
signal model of the system with H-bridge cascaded SSSC(Static Synchronous Series Compensator) is estab-
lished. Based on the actual engineering parameters, the accuracy of the small signal model is verified by
comparing the calculative results of the small signal model with the PSCAD / EMTDC electromagnetic simu-
lative results. Then the eigenvalue analysis method is used to analyze the system oscillation mode,and the
influence of controller parameters on the system stability under small disturbance is studied. The study
results show that the system stability is enhanced with the increase of the parameters of the decoupling
controller and the equalization controller. Time domain simulation verifies the accuracy of eigenvalue analy-
tical conclusions.
Key words:H-bridge cascaded SSSCjsmall signal model;eigenvalue analysis method;small interference stabi-

lity ;time domain simulation



A, S5 HBFJUB SSSC RS K/ TPk Mk or i

Fi 3%

Uga _ lsa Ussa

Udean Udcar Ukp , dsh [ ‘U b
Uke o Isc u.
LCpck Cpc L > =

Ue
l iZC
Cl Cl Cl

0

Al SSSC FEREMIARIZEN R G H) BN EB ER[E]
Fig.Al Internal structure of SSSC and specific circuit diagram of accessing to the system
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Table Al Parameters of system stable operating point
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Table A2 Grouping of state variables

BN WELE RETEFS
RL £k LR FU dg il sq 1-2
FE R B dlg B2 6 g 34
E L FEL2% HL R dg il 23 B Urgg 5-6
TR A HE Uge 7
LI ) e 4 X1 8
s Y X2 9
) e i) X3 10
SE FRBLEE Xar Xs 11-12
fir s X6-9 13-16

RA3 RGETESH

Table A3 Major parameters of system
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