F402%5 F28
2022 %2 B

Vol.42 No.2
Feb. 2022

2 9 8 % Wk &

Electric Power Automation Equipment

e AR TR VSC-HVDC & Hmig B bl J 1

222 F K, Y #5448
(REXS HRERNAFTRELEZHE, LZ 300072)

WEANAADFRETHEOHERGLALRAANYT SR ERLCRARARZANELA R TG, A%
MR ARRAAFRAS G, BB T — R GH AB TN FMW AR & (VSC-HVDC) A H 34 7 ik, 48
VSC-HVDC 4230 5 Zh BE A Fo 2t 1 5 S4B R 090 %5 , 3 5 4 L BOR b o) R4 e da 302 B 00 A S5 E ML
MAFRFENETOREAR, ELT O ERSAI W MELS R R4 S8 E MO S M) A FER, 4
s FZ A ey dE £ R, R A JEF S Terminal 7B AL 4], A S A 5) A T AL R dmik FE S ¥k @, 3R
Yk S FCF AR B B T A e R G AB T T AE T 69 BOR SE A T W e e 4 R Rek . SRR AR R 7 k0

B A FAT BT ERE TR T R TAREZRAFED AT, b R AR R
KB : FHAAME; SR AR LG, Y SBTN; T 5 FHIES; A

FESES:TM 721.1

0 5§

FePE B (VSC-HVDC) H AT JE [ 5 B 4% g
S5 TR AR ToA A 2 W SR L FE BT RE YR
FEM B Xk ) R G HR Ay ) iz . 3
ARG T B ASDARRR S RGN L 4iatT
T R R, 7R AE LR B R gl a4 ) B
YIRS RAENE SREE, O IRIE R G %4
BATHAMTB . IR oE e & R St
%) T S R B 4 ) SR e B e R S

A IERITRIIE S0 BT Y W 2 ROy ek e g AL B
SRR Iz I SRS 2 = REE R SREME T A Lt
FER o SCHERL3 [ T4 R S5 T AR MEN] (EEAC) i@ 2oF
o T AR M A B LI P R R B SR E
PERYFZ I (R E R B R . k(4 ]1EZ
Ui AC B IR R G e T — AP T m A e
B2 5. (AR 2RI IR,
AR R A 72 590 45 ) R o 0 I 7 Ak A P, X LA 52
U [A] 0 28 40 D RN B T AR e i Bh D fg . SCilk
[5 )38 35 % iy R T 5 15 BLIR T RE HEA T B 34y A5 )
B d A TR NS NE RIS S (PSR U R
o DR S 238 Ry 5 4 7 LA H g s ) SR g, S % T 2
AR, S BRI R s A Y s

ZE R G A AR R L T A
P 0 BEAS TR T A B Y3 B A SR e SR
Bria AR A 1 U S O B R s AT A, AR
AR AR 2% DR — SR A A i vk B R i B
it BRE N i R . Sk [ 7 17E 22 XA B IR B &R
Yrim B #5:2021-01-11; 488 HEA:2021-09-10
EETEB:BRAAAFALFHTAR(51477115)

Project supported by the National Natural Science Foundation
of China(51477115)

M ERFREAD A

DOI:10.16081/j.epae.202111003

gt F U R 9 o BRAS TT T B R g i 2%, OF
L B IE TR AR 0 A Ak . SCHER[8-9 [ #
T Lyapunov fg 18 PRI 2 il % , 38 o PR 8 5 5
TYPRUGE TS ARG fafaoE k. k[ 104
ST 2 XS LR IR 3R G0 ) 2 R3S Markov £ 7
VISR HY 7 268 300 d5 I S 4 1) B0 %) Lt B
il w7 EUEN] T IZR S A RLE . SCER(11 3%
11T 2T Bang-Bang ¥ 1ill (1) ELIAL D 2R BHIn$a il 2%, 42
T REESREN . (BT 25X RALICST
KN R Ge 04T BRI 43 B AT B B Jn 42 il 3
W, G/ S TN LR G A F o081 B VIR &R
SR ARRGEYER R R TS SRS R, T R E
TR BRI TR R AT RS
ZHLRG Y SREEZ KRR

FEXF AR FE YA R, 7R ST T VSC-HVDC
2P BS54 B R G & 456 % 18 VSC-
HVDC U R R R 48 Fr N A5 X RG0SR
(IS2IR . 3R EEAC, i B VSC-HVDC %5 5% 5 4 B
AT A HE S A VSC-HVDC % 7 3t 2 3R 4 e 4
IME BB R G EAU ) A8 b & ) Rk =, J s
T2 B A0 B R G ECE AR F 3k 5 %
Tt A DRI I R G A R R A )
Z R R . TEICIEAE [ 38 K S E T M AR
A B RN T R A SR IR A AR 1 Sy WD e AT, R
T ECE T A AE A 5 Terminal 3 BLEE ), 6l
VSC-HVDC %% J7t 3 A D B - 10 42 1 5w, 242 1l
MG 1L TR R GG E RORIR B R A
FREMER H M

1 VSC-HVDC X &l RGeS taE = mAL I8

1.1 VSC-HVDC X SH RZHAESIREN IR
MAZW ARG KRR VR A R A ML



88 € ) & & i 4 %

Fa02k

P ML 2P 5 H il s 2 IR 2 1A (i R B B 7
Jom o B, B AR R R 1 R SRR M IR
VSC-HVDC i 1 4 i 3l 5 22 it B AR E , 2428 3 &
G5 37 KA BN, VSC-HVDC 7 L3 3 2 28 5 38
F DR R A7 38 0 1) T R 5 ) 22 6 N [0 A5 WL 1 1 Fl
G, R RGBSR . R T L
AP R G 5, VSC-HVDC X [] 45 ML 7 2 2 1
FE A 5 SN R A G, 7R ZE B VSC-HVDC
XFAN [ A7 5 ) 26 AL H s ) 25 el B8 A [R)REAIE , A g
YERA AT VSC-HVDC X R G087 5 ha e M p 52 .

H T VSC-HVDC X 22 48 8 45 Y1 Ff 1 52 i R IR A
55 W A8 e i TR, i) B VSC-HVDC D) R A1
PESERC R Bh A e b AR ) VSC-HVDC %8 i
Sl ) A BT AR TR 1 B ek UL (1) o
Py Qu
7,2,-”75 (1)
A sy, AR B SR 5 g D, S IR AL
HLS RGN P T Q40 ) A 35 i il I i ) A 2 A
TCINTZE; U, R 3 0l I I a5 H P
12 SHXERRTERRGENETEHHE

THMS S HERERGESE MR, X
1 i ZHL & Ge i i VSC-HVDC % Hi, 258 55 32 i L )
AHIE

St

Yie =&ae Tibo.=

-0

EUE T S EA

Bl ZERRSEBRRSEMTEE
Fig.1 Structural schematic diagram of AC / DC
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Sliding mode control method of VSC-HVDC additional power for
improving transient stability
JIANG Huilan, LI Zheng, XIAO Rui, LI Xiyu

(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract: Improving the transient stability of AC systems by using the features of fast and controllable DC
power has become an important research direction for AC / DC systems. Taking the multi-machine AC / DC
system as the research object,a VSC-HVDC (Voltage Source Converter based High Voltage Direct Current)
active power control method to improve transient stability is proposed. With the help of VSC-HVDC ground
admittance model and contraction of node admittance matrix,the expression of the system equivalent mecha-
nical power variation including power characteristics of the rectifier station and topology information is
derived, a mathematical model is established for the analysis of additional active power of rectifier station
and equivalent power angle of system transient stability. For the nonlinear relationship between the rectifier
station and the system, non-singular terminal sliding mode control is adopted. By establishing a switching
surface with equivalent power angle changing speed and acceleration, and based on the established mathe-
matical model,the control strategy for additional active power of rectifier station that can speed up system’s
approach to stability is determined. The effectiveness of the proposed control method is simulated and ana-
lyzed, the results show that using the proposed method can improve the change of equivalent power angle
and accelerate the stability recovery speed of the system.
Key words: VSC-HVDC; multi-machine AC / DC system; transient stability; node admittance matrix; sliding

mode control
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Fig.Al Schematic diagram of system power characteristic curve
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Fig.A2 AC-DC asynchronous interconnection system
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