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Simulation research on the effect of the paralleled compensating capacitor
on the solid state fault current limiter operation

JIN Xin, JJANG Dao-zhuo v
(Zhejiang University, Hangzhou 310027, China)

Abstract: The fault current limiter inserts the impedance to limit the fault current when the fault happens. Since the limiting
impedance is inductive, it may bring the resonance with capacitive load and does harm to power system. In the paper, in the situation
of paralleling a compensating capacitor with the inductive load, the operation and resonance situation is compared and analyzed
theoretically when the new bridge type solid-state fault current limiter (both with paralleled inductance and not) is pre-triggered or not.

It is proved to be valid through system simulation.
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Fig.1 System topology
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Fig.2 Equivalent current-limiting circuit of the new bridge type

fault current limier
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Fig.3 Simulation circuit diagram on the effect of the

paralleled compensating capacitor on SSFCL
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Fig.4 Simulation results of the SSFCL without pre-triggering
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Fig.5 Simulation results of SSFCL with pre-triggering



&8, F  FBAMEERAXIREES

BAT A7 BT 9T -57-

M EBTE AT AR R S B A L
DL T, BIEASR A P AP s, P R A%
FEH I HIUERILE, (HAF WS E RN, 7
BABATHEA LR, AN 55 B v BRI S S 8 L P U
TANTEFBRAEE. RATRA RS, B
FARFZFNEFIBITX RAH B W B . BIER
oo PR R AR T A R CR AR I B B R

KA TR KRB, 0.2 s HERFRIIK 0.5 s
FBYIRRHI0T Z AR A 6 Fras:

X 10°
5F M
Z,0 "~ A
=1
54 -
0 0.5 s 1 1.5
X 10
5 -
Z 0
DE 5 -
0 0.5 s 1 1.5
X 10
5
<
= 0
-5 X 2
0.5 s 1 1.5
X108
53 0
2% ) . -
0.5 s 1 1.5

B 6 RATMMAKRIE. g (0.2 s ) RERAET
B (0.5 sB) EEFHEIMERBREKAEIRIROMELER
Fig.6 Simulation results of the resonance with the paralleled
compensating capacitor after being pre-triggered, limiting the
fault current as 0.2 s and cutting the loads at 0.5 s

B 6 7F LU H 3 7E S B T A D) Bk A 1 0 3
JG, (ERRES SAMER A RERET, X 5% i v R
MRS NS, AR AEFE RS MR
FRING: (ETANE 55 B U A T A8 8 A [ A& PR A
BME, WESREKER, PEBRKKNERD
PR RIS B ¥R

4 L5iE

UL 28 0 R P PRAAL AL 5 3 F B T AR
BEP= AR RIR . 2SO0 AR AR A BT AL D
BRI R 35 Re iURAI S5 B R ) KPR T R
SRR BRI RIEAT T R R 27 2 it
TR SHE, IFl RGN H 5 45 R
AT TIRAT. TTLLE I, WSS A IR
SRR, RABRNTRES, T
FEAT R B R R

&2 3

[1] Boeing H J,Psic D A. Fault-current Limiter Using a

[2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

Superconducting Coil[J]. IEEE Trans on Magnetic,
1983, 19(3): 1051-1053.

Mukhopadhyay S C, Dawson FP, LwaharaM,etal. A
Novel Compact Magnetic Current Limiter for Three
Phase Applications[J]. IEEE Trans on Magnetics, 2000,
36(5): 3568-3570.

Karady GG, Principles of Fault Current Limitation by a
Resonant LC Circuit{J]. IEEE Proceedings-C,1992,
139(1): 1-6.

WRW, YLEXY, BAET, % —F3 R E AR
WO R EIEHIRIED). BARK AL, 2004,
28(3): 32-36.

CHEN Gang, JIANG Dao-zhuo, Lii Zheng-yu, et al. A
Novel Topology of Solid State Fault Current Limiter and
Its Control Strategy[J]. Autorpation of Electric Power
Systems, 2004, 28(3): 32-36.

SRAS K, VLIEK, x4, 4R R R RN HT R E
SRAHRBHI]. BAOREBSIL, 2005, 29(4):
67-71.

ZHANG Peng-fei, JIANG Dao-zhuo, LIU Hua-lei.
Experimental Study on the Solid Fault Current Limiter
with Bypass Inductance[J]. Automation of Electric Power
Systems, 2005, 29(4): 67-71.

Y. EEEANRRERIER I RETRNAD]. B
MEA, 2001, 25(9): 48-50.

YANG Yong .
Technique and Its Application in Power System([J]. Power
System Technology, 2001, 25(9): 48-50.

skeE4r, AFK, RER, % BAKLEBRRE
FEOTE B ITIAD]. MR, 2004, 28(6): 49-52.
ZHANG Xu-hong, ZHOU You-ging, WU Gui-qing,et al.
Method for
Superconducting Fault Current Limiter[J]. Power System
Technology, 2004, 28(6): 49-52.

WE, R, BEERR. SR S VA R T A
REPR AR (] L BR, 2006, 30(16): 20-23.
ZENG Qi, LI Xing-yuan, WEN Hai-kang.A New Type of
Fault Current Limiter Controlled by Pulse Width
Modulation[J]. Power System Technology, 2006, 30(16):
20-23.

BAR, KW, BIEF. ET IGCT WEAMEHA
o T R U A R KR ISR EE (7], M MEOR, 2006,
30(11): 82-86.

(T#H%E 617

Development of Superconducting

A New Design Saturated Core

continued on page 61 )



A, &

B VR BEAR X KR g PR ) AGC 2 1 g -61 -

AGC SR IHIEBE — 2 M EE L.

S 3R

(11 AR, T/RE gBEFHERAKEMS) %53 83
Reeswl ] BAORKEEME, 1997, 21(5): 75-78.
ZHOU Jing-yang, YU Er-keng. Energy Management

System(EMS): Part Five: Automatic Generation
Control[J]. Automation of Electric Power Systems, 1997,
21(5): 75-78.

(2] 5kAE, &R, 5 H AGC SEHLAR i Wk fR ) 7
B AN IE4EH (1], MHECK, 2005, 29 (19): 55-59.
ZHANG Xiao-bai, GAO Zong-he, et al. Implementation
of Preventive and Remedial Control for Tie Line
Overload by Use of Automatic Generation Control[J].
Power System Technology, 2005, 29(19): 55-59.

(3] BkigaE, =R, KB AGC Wil 5o I]. iHHE
HARS AL, 2006, 25 (4): 108-111.

ZHANG Hai-yan, LI Jun. Experiment and Analysis of
AGC of the Coal-fired Power Plant[J]. Computing
Technology and Automation, 2006, 25 (4): 108-111.
(4] &M, T, W%, % FAEEHEAR R

W AGC WBHiEH ). mAH RGN, 2000,
24(11) : 42-44.
GAO Zong-he, DING Qia, WEN Bo-jian, et al
AGC-in-advance Based on Super-short-term ILoad
Forecasting[J]. Automation of Electric Power Systems,
2000, 24(11) : 42-44.

(6]  Phaowt, SRIAHE, MRS, HERRAS RN 24T 7% T].
HEEBENTREZER, 1999, 19(4): 9-13.
SUN Hong-bin, ZHANG Bo-ming, XIANG Nian-de.
New Sensitivity Analysis Method Under Quasi-steady-
State for Power Systems[J]. Proceedings of the CSEE,
1999, 19(4): 9-13.

Y#5 B HEA: 2008-03-19; &E HEE: 2008-04-10

EEE N -

M A (19800, B, Hid, TG, AELREEHH
AR 5iE 4T L4, E-mail: kane_ok @263.net

FhEAE1976-), B, LA, NEURPEE A LA
R HIEAT LA,

I A (1978-), %, Ak, TAZIE, WEE A R LGIEFT
Lis w5 Tk,

(E#EHESTR
FEI Wan-min, ZHANG Yan-li, LU Zheng-yu. IGCT-

Based Fault Current Limiter for Three-Phase Power

continued from page 57 )

System with Grounded Neutral and Its Control
Strategy[J]. Power System Technology, 2006,30(11):
82-86.

(10] EBN, HAR, HIER HKRBHRESHM]. b
e B AL, 2003

(11] Bg°F, e, BKk&s, &5 RESRHAFERTIER
ETEWI. BHRFKASME, 2004, 28 (16): 8-12.
JU Ping, DAI Qi, HUANG Yong-hao,et al. Some Advice
on Modeling of Our Country[J]. Automation of Electric
Power Systems, 2004, 28 (16): 8-12.

[12] i, BB, XCE. BORERFAHTEAREE
o R P B B TG DhAMet B IR B S AL ARSI ). R E
B LM, 2005, 25 (3): 8-12.
TANG Yong, HOU Jun-xian, LIU Wen-zhuo. The
Modeling of Distribution Network and Var Compensator
and Induction Motor in the Load Model for Power
System Digital Simulation[J]. Proceedings of the CSEE,
2005, 25 (3): 8-12.

[13] /8, EHBN. & FRRAERY R GENOH RS
THEAAMEIRT]. HPIECR, 2004, 28(14): 36-38.
FU Xu, WANG Xi-fan. A Phase Domain Compensation
Method for Calculating Open Conductor Plus Short
Circuit Fault with Fault Current Limiters{J]. Power
System Technology, 2004, 28(14): 36-38.

(14] 1LiEYY, BOkRI, e, % RESEEESRRE
At A B ]. B RS B3, 2006, 30(17):
65-70.

JIANG Dao-zhuo, CHEN Yong-gang, LI Dianset al.
Experimental Study of Transformer Coupling Solid State
Fault Current Limiter with Capacitance Load[J].
Automation of Electric Power Systems, 2006, 30(17):
65-70.

WFs B 2008-04-07; fE&EI B #: 2008-04-23
fE& &I

& £ (1983-), k&, M+HMRE, ARFGAHLHE
A EFAFA; E-mail: jxjasly@126.com

iy (1960~) , ¥, #ak, T EMAFOQRRAR
BHRREABEABR, &AL TFRAER RS ©E AR
R ©ARGRGE AR AR RIS T § FHEARF.



