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Modeling and simulation for STATCOM using switching function
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Abstract: With consideration of the shortages of output model-constructing method and topological model- constructing method
for Static Synchronous Compensator (STATCOM), a switching function mathematical model of this device based on physical
characteristics and topology of the converter is constructed by introducing the concept of the single-pole two-valued logic switching
function. The parameters of the model are real physical ones of STATCOM device, which makes this model easier to be certain and
more general. Simulation results of 380 V double-machine system prove that not only the proposed model and method are correct and
effective, but STATCOM plays an important role on voltage stability and reactive supply in power systems.
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Fig.1 Main circuit of STATCOM
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Fig.4 Control model of STATCOM
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Fig.10 Simulation results between switching function model
and input-output model
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Tab.1 Comparison of simulation time used by two models

A1 LI (] A LOPN R R TF R b B Y
/s / ps /s /s
0.35 5 1.34 0.97
0.35 10 0.87 0.51

5 &£5iE

PNV R - L S YA
STATCOM A=A, 6 JL 4 b 485 e A5 e ol P2 (1)
PEANGIA , B — it RS o B — e e g — 1k,
REUERf [ e STATCOM WA 5 i) T S MRz 47 0L
B, 38 5 bk s o 1) ORI T SR (R i SR
I3MTe JMILATEL, BGAE T AR VA E A AT
B, LK STATCOM 3 B Xt 22481 i HUR 57
FREM . i 5% Nt g Bk s it b, 7



-70 - R RN EL

—RIE T T 5% B B VA 1 — Tl R AR

%o

S 3k

(1] ZkBR, 455, X% Hik R 2 HME AR (STATCOM)
s SR M]. bt Hh g H AL, 2005.

(2] WA, TR, NMEACUR i L AR GEI SR HL 5 N H (M.
JEnt: HEHERAE HRAE . 2006.

(3] ROCHE, xloxdr. Wb AME 2 (STATCOM)BA )

HRIAR G RIE[I]. BRI RF 4R, 2005, 22(2):
89-94.
WU Wen-hui, LIU Hui-jin. Research status and
development of static synchronous compensator [J].
Journal of East China Jiaotong University, 2005, 22(2):
89-94.

[4] Claudio A C, Massimo P, Sandro C, et al. STATCOM
Modeling for voltage and angle stability studies[J].
Electrical Power and Energy Systems, 2003, 25(6):
431-441.

(5] #huE, XIfTit. FACTS ¥l AREA-HA, Hirg
HHEI]. BIIRGHBM, 1999, 23(6): 1-7.

SUN Yuan-zhang, LIU Qian-jin. A summary of FACTS
conrtol technology-model, objective and strategy[J].
Automation of Electric Power Systems, 1999, 23(6): 1-7.

[6] T, 575, AP, STATCOM R4 R gt fE
T[], o E L CRR AR, 2000, 20(8): 46-50.

LI Chun, QIANG Qi-rong, WANG Zhong-hong. Voltage
regulation  stability analysis of STATCOM[J].
Proceedings of the CSEE, 2000, 20(8): 46-50.

(7] A, FZME, 28 B m R B e o0
w5 ] o RS ABhik, 2005, 29(8):
32-2092.

ZHENG Chao, ZHOU Xiao-xin, LI Ruo-mei. Modeling
and analysis for VSC-HVDC using the switching

function[J]. Automation of Electric Power Systems, 2005,
29(8): 32-35.

(81 &M, Bt BRI KT SPWM i) UPFC JFK

RHCECE R O RE A S, 2003, 27(9):
37-40.
LI Xun, YANG Yin-fu, CHEN lJian. Switching function
mathematical model of UPFC based on SPWM control[J].
Automation of Electric Power Systems, 2003, 27(9):
37-40.

(91 Vo, SEMEDL, FERE R TITREUBARLE TCSC

HHE S F R[] kA%, 2004, 32(17):
6-10.
FENG Yu, DONG Hai-bo, TANG Yi. Study of TCSC
zero-crossing point characteristics of capacitor voltage
based on switch function model[J]. Relay, 2004, 32(17):
6-10.

(101 “RHE,  FRdill. JET 50 ) STATCOM Jgt FURISEHL

0. ARG AL, 2006, 30(9): 49-54.
SONG Shan, CHEN lJian-ye. Theory and pototype
verification of thyristor based STATCOM [J].
Automation of Electric Power Systems, 2006, 30(9):
49-54.

Yr¥S HER: 2009-06-21; &[5 HEA: 2009-11-02
EE BN

EBA) (1981-), B, Mt, TEMNFEWFFEEITL
4; E-mail:zhanhj1981@126.com

EARBE(1965-), 5, %4z, HEAS$)R, T35,
ERARFARE N ZRESTE M. B RARAEK,
R & FACTS 89 ) A 4o EAEZ . FACTS 845 5 #we);

BigE (1981-), %, #ld, T B2HAFTEAMAEEL S
ik,

(_E3:% 65 W continued from page 65 )

[12] E#7, FEHE, B, & M SRAREC HL
A o R ) o e it AL SV AR, 2008, 32C13):
25-29.

WANG Chao-xue, LI Chang-hua, CUI Du-wu, etal. A
novel immune genetic algorithm for distribution network
reconfiguration[J]. Power System Technology, 2008,
32(13): 25-29.

[13] Baran M E, Wu F F. Optimal capacitor placement on
distribution systems[J]. IEEE Trans on Power Delivery,
1989, 4 (1): 725-732.

(141 R, BReA . BT RO AL HA R EE fL g 45 T[] .

i E UL R 244K, 2000, 20(2): 66-69.

LIU Li, CHEN Xue-yun. Reconfiguration of distribution
networks based on fuzzy genetic algorithms[J].
Proceedings of the CSEE, 2000, 20(2): 66-69.

ks HHA: 2009-06-21;
EE &

ZBEE (1984-), F, MEHRA, BRI @ AR &
KA HALIEAT 5 45 4); E-mail: lqwiia@163.com

R (1965-), B, #E, #%, HEAS$F, AF
W) A Gk AR EIRE /A X W P e A8 AT
5 3\ 7 & 69 R R TAE .

&E HH: 2009-09-20



