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An Analysis of Superconducting Fault Current Limiter for Stabilization of Synchronous Generators
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This paper presents the results of analyses of the effectiveness of a superconducting fault current limiter (SFCL) to stabilize the
synchronous generators, suppress turbine shaft torque oscillations, and limit the fault current in a two-machine-infinite bus

system. In this study, the system model with two SFCLs having shunt resistance installed at each generator terminal was used
taking 3L.G (three lines to ground) fault at 12 fault peints into account. These analyses were performed using EMTP/ATP. It is
concluded that the use of SFCL with shunt resistance value of 1.1 pu is most effective for all fault points for the stabilization of*
synchronous generators, the suppressioﬁ of tufbine shaft torque oscillations, and the limitation of fault current.

R—— K EEERE . FRR,

PR TR, F— i by, SR, EMTP

Keywords : superconducting fault curvent fimiter, synchronous generator, shunt resistance, turbine shaft torque, fault current, EMTP

1. [ZL®HIC

M ERFIEE TH S EE M (Superconducting
Fault Current Limiter : 24 T SFCL. L BgiT) 1. BEENFD
AR L IR = — A OMBEE RIS, HEF. £5H THRA
TR R AT T AW Sy B | 4 4 B R
TR OHHRALIL, BHEE OO REE DS AN
EEAZHOWIEZNED L THETHD I b, &
BOYEES T DL BRI A . B SRR~ ORRS
BABLBECHD EEILNTVD O [RE#SICHEY O
BEL A B D2 BT H SFCL I O ind B fF & B LS
WD A HRER L LTI SA TS

F 7. SFCL MR EBROEEEOUB S LTHEY
T L L TR R TN D, MR O DIz AT
DRI A, BRI X DR F U R
* EASUREELM LSS, Thul, fMEMER SR
EAEEAEIE L BARICHL THY, AV E—F RO

* RTEXY BRETTRN o

T090-8507 v B BET 165 HH
Department of Electrical and Electronic Engineering, Kitami

Institute of Technology
165 Koen-cho, Kitami 090-8507

EYWB, 1238258, 2003 &

133

EHWMBRPRET L TREMOT R AT — A S
DT AW TS, I, S/N (Superconducting /
Normal) #FRIBRHEES 03 & M8 T 2 A AT IE P I IR
FEEEL, BEEa /A0 EEERR L IREEFA
B R B DA v E—F e AT L SR &
B, 2 LOFEBHEFMR—ETHLBEY, HEBRKD
SR Feds & R B B T DI E I L 0 BT S
ZirA B, HEoT. SECL 2HEMICRET -0
AKEFET S FoRBREBAETHD.
EEOIRNE T, SR ARRERIC B TR
ok, REREEOREEONE, TN & —
FoRTH M7 EBORH OE THRMZ SFCL ORR
%%:owfﬁﬁ%ﬁof%t@m EDOFER, 1.0~2.0pu
REORRE-FEHS EEOBRICBOTHRRREND
ERbhoTnd, £k, IRETORENL 1 EERK
BHRFAE TP SFCL OBAR L BRHES X O R R T
EF

AL T %ﬁ?#%ﬁ&bfz%ﬁﬁﬂuﬁiﬁL
B35 SFCL ORBEHEBIUCEEEOGESRIIETS
BRERERET S, SFOL 2R B2 BB OB FEBICER



0.047+70.144
{/0.0373)

L

(P/0=1.0/0.35)

G0238+/0.2016
(00323

_‘Df:!..'l

¥
@.064+-70.322
(jo.6763)

!

FH-A:T:»E“’
B

F§ 0.678+/0.340
(j0:6895)
Fr
Z—p o wh R
Fé (PIO=09/03) _
0.034+j0.184 HP 1P LPA LPB GEN EXC
s (70.0395)

S B S/N BREERE
LT _
s HAeTFa | BEETERR vl
(BB (PIO=125/0.5) :’ﬁ%ﬂ-"’"
YYYYVA P4
Bl
0~25 pu

1.04 £0.0°

B 1
Fig 1.

L. 12 » FoOSEACHL 3 SUbSHEEHELE, 20
TFAFHCBOTHEER O, FHREHOEERE
OHFE. I F—ErBROR TR A7 RSIOHS
RAFEK L 725 SFCL ORISR HESIEIC >V TREH 5.
¥ 7-, SFCL I & A BELEEOWE L L OB
ERLKET ORI To, 2B, Yial—varis
iX. EMTP/ATP R L=,

2. EhRHME
E AR CHEELE 2 BERKRBRRFEEFAD (£

U OF AT AR —FEELTND) ZRL, #REHD

FEOEE 1 IORT, ARERES LCEESRO Y #rPfER
MR EHERE S L, BERIRhA VX7 RADHE
BLUBREA V&7 7 REERLTVWS, BRCRLTS
AHERWERIT, —ERHED O RyX (BI)EERL T,
SFCL {3, FH, FHEROA 2 L TEHER 2RI
HTBEHICEER Y MICRE L, EHRAKOMNES X
UHBREY o M OBEEEHRANROEEL~ S Ittt h
Fh o2 BUFNCEREL TWA, $r. ARXHEEERE
ReLHEFICL SFCL 2 RETLHIHERH S, FFHET
HRMRBEORELEERENLLTCVAZENEG, §
EI BB TR DARE LRI R T, 2. B
WEHC AT AR REEE I T 5D ICEEES
YHCRERERE L, b, #ERIBLES (Zn0)
Fy v 7V AFEREFHEHEEL . HEBAEEIRE
FEB R IEAS 1.84 pu (EBED 13 T BEAELAE LT
%, SFCL i1, MR THEHN R, S HEH o A L LRI
EgahrEERsEe L., 88 o3, 2T ®,,
1ms C25pu (HEREEFR~—2) ETHEEBEMCER
ToHhHOL Lk, £, Z-EEFREELTH 1 KRS
TS 6 BREFAEFERL, 2037 A -500%% 2
R, M2 R, EREROBHERE L THWE—GELD

134

00576

S0H?z, 100MVA BASE

Infinite bus

ey T FNEY AR

Two machine infinite bus model system.

#£1 Gl G2 OREMEH
Table 1. Generator parameters of G1 and G2.
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Fig. 2. AVR and governor models.
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Table 2. Turbine shaft parameters.
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LPB 2.749726 | 1.833151 n_sss I8
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Fig. 3. Time sequence of simulation.
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Table 4 Shunt resistance value which can limit the
fault current within the critical current value in each
fault boint. '
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