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Advances of saturated iron core fault current limiters

LIU Hong-shun, WANG Wei, ZOU Liang, LI Qing-min
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: Both the advantages and disadvantages of traditional fault current limiting technology were analyzed. The analysis indi-
cates that development of a new fault current limiter with economical and technological excellence was significant and urgent for
present day power grids. With reference to the general operation principle of the saturated reactor, different topologies, and key
obstacles encountered in engineering applications of the super conducting saturable magnetic core fault current limiter (SMFCL)
were elucidated. Permanent magnet-biased saturated iron core fault current limiters (PMFCL) of various topologies were compared

during their evolution process. Further, three novel topologies for three-phase PMFCL were presented. Finally, four principal

technological issues were raised with relative elucidation with regards of the optimal structure design of PMFCL.
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Fig.1 Principle of saturated reactor
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Fig.2  Principle of saturated reactor with two iron cores
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Fig.3 Principle of SMFCL
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Fig.4 Principle of SMFCL with IGBT
RSN 2 J i FL R T, P IGBT PRt U] W B il
i A SR AR AL T AR AN A, S5 80 T P> K
SR, TR B IR 2 A BRI A L AHR A IGBT AL
M B ot , HLRE il & RO ORAP B 2R AR A T RE I
KT T EINBRIE KR A R G, HEOR &5

25103 I PN AR S R A2 30— e BRI

HE, FEEBES FCL—F: B SR AT FCL
) TR Az 2 2 EOR A SR 25 . T 5
ARAEHL U, Rl e A R U ORI 6 1 ]
FEAR A B 47 P FEMEME LLORIE , i At L &)
bt B RHOR HETR SRR, A AR L
TR FCL A A e e K45 o BRI 28 87 7 i i I &

3w A A A IR O 2

FKBEMLANTY FCL B 25k e 5 FrR 7 Ho i
5 S RER AR FCL FEARAH AL, U2 SR FH Ak i 1A
R TS EIRSEAUR ™ A B R, (PO R
TRLIT . 224 g s P PR 1ok R 2 B, PR TE I 2
JEI SRR A, A S B g LT , A R o e i
HLJL .

i
B 5 KREMRIE FCL %5 5 FE
Fig.5 Principle of PMFCL

AR T8 SR A0 AR FCL, 7K BE A AR FCL R
T ELAAMNN B S MR, 325 T s Tl Sk
A A T AT iR A A, il T
BRI T L2 KRR FCL B8
17 TSR O AN il i SE 3 A S AR AR
B2 PR R AT 55 W1 0 O A5, e v IR A PR AR
AL

5 Fi7ms B i X FCL A I — 2L R fE e A
7] . 22 4k P B e A R A b, 5 LR A FH AT g
SRR A 00, o S R B HL RIS K R AR 2
(TR L2 B8 7 5. R ff D L IR) 8T, A B T —
“H T B g g A5 FYS g 6 (a) TR, %R FCL
SR T 7K R 5 1 i T =X X R RCL SR A — Ak
O B RS AN SC TSR . BETE kot 7 =2
I RE TSR A A B R, e B R S RT A I
12 SRR A RN A SRR I L %R T e nl
LY, BRI 1 AR . JEE AREVA T&D Hly
W T — R 0 I R WG R B FCL (LA 6
(b)) FEe B IR 25, Hk #E ik
A3 BT PR A 5 R HRIBE NN T TG i
SERBETT N



38 4%

B 6 Bk BN FCL 254 R
Fig.6 Principle of improved PMFCL

F DA A3 AR 0, A AR IE 7K A AR FCL B 3t
FRPERURTHR T , 8 2k 0 Ah 7 2% 235 0 m] ROR 8 v 4
ARG FET AR AT RN B, A
SCHEH T AR ARG T FCL (1) = FpA Rl 4 Fh 45
Sl 11 BTN o 1 T R S I = AN S 5 L
LIVl = AR A, Be R K PR B B AR FCL 9 1
T A, S TR S A B iy v, A H 7
FIEH A7 FIE 0 AR EE S A K R A1 &Y FCL
JEER—E, AL R VEFE R . B Y = A Ak i 1 A Y
FCL ¥ TAE 3N T < v O 1E 538 1 7B, A 9 ) 11
RGO A T TR BE R AR A (AL N g 1) A B ), %
FL O 5200 (PR R R 9 5 TC DA RE ) AR /) 5 254 1 LA 2
FELJIC EF R g R R 000 P ks A M Ry T A e, T
Y 2330 T B A T, 05238 K B 1 0 , P JE L)
e, NSRRI . 8] A S 20 #0 J2 [) s 2= N 1)
BRiIAR b, — RS FTWASRA, FEIE 7k
PN . i Jr 58 AT B R0RE S 7RG 1A R 4 G
TP 110 N1 B NN R K 7R 70 i S22 2 T e =
B AAIRR AR T, S8 YRR .

4 wEiaARR FCL # 4| J A2 Fn & R AT &

1982 4, g [E 42t B AR I Tl 1 3 kv/556 A H
SREMAN A FCL FEHLS . 1994 4, A HRL 2 K 5
AT 2, AT Wollongong 2 (1 #8 5 15
HL AR IS NSW K2l TR AR, 52 T
20 V/2 AWy HE S 14 40 A0 R FCL Y A & 883, IF T

(c) E&®

Bl 7 KGR AT FCL 2544 I 21
Fig.7 Principle of three-phase PMFCL
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