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Simulation of the Three-phase DC Reactor Type Fault Current Limiter
for the Short-circuit Test
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Abstract - This paper deals with simulation of the
three-phase dc reactor type fault current limiter(FCL).
This is a preliminary step to develop the FCL's
faculties for an application to high voltage
transmission line. A three-phase dc reactor type FCL
consists of transformers, diodes, and a
superconducting coil. By this simulation for the
short-circuit test we can investigate the safety of
FCL’s elements. And, result of simulation will
contribute parameter toward optimal design.
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Fig. 1 Schematic drawing of three-phase
DC reactor type FCL
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Table 1 Specifications of elements for FCL

Element Value
Diode in bridge circuit 800V/200A
Transformer 7.5KVA
Fault switch 440V/65A
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Fig. 2 Simulation circuit
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Table 2 Simulation parameter of FCL

Parameter Value
Source 400V/7A
Internal resistance 20
Load resistance 302
Bridge resistance 282

coil inductance 1.256H

Line Current [A}

T T T T
088 0.39 .90 491 2.92 0.93 0.94 0.95
Time [sec]
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- Fig. 3 Line current in fault

Coil Voltage [V]

T Y
0.80 0.85 0.90 0.95 1.00
Time [sec]
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Fig. 4 Coil voltage in fault

a3 45 Aok 3 39 23R 7294 A=FHE A
gtolty. 2AE ZYL R=0ol22 HANHIME A
47AE7 At Al ¢ F 2AE 3P 329 A
9 Fto] Z gl wat L-difdol &4 AL
BAA HE RAoltt. YA FEHE AL &
500VA =7 2Astged ole RAAud dA F9
ZAE 2Y AAd JAAA Fam xR E Rolth

18 5% AL 39 @F7)d o JdAd 29 WIS
nozth Jdadre  dfdi XA AL AHFIAY
71e7)0lth 28¢ A AAAHANE 71€7171 A
00lth7t Alm7t ¥ 71&7) 7 33 Frtete AE B
4 9tk = DC =g e #7719 EAA duds
E Azt ¢ F5) 7bE 2z Fa Ao ole thE
#F719ke 238 DC d98 g $R7|c 2AEA
AAo)E oLl &3 TYY AHHAE o] &3] 9
Folt}.

- 718 -



Nomnal =
condition

FCL Voltage [V]

o
N \U’(ﬂl ﬂ

T T T T
-50 -40 -30 -20 -10 9 i 20 30 40 50
Line Current {A}

I3 5 At Al FCL uSA
Fig. 5§ FCL impedance in fault
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Fig. 6 Line current with respect to coil inductance
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Fig. 7 LR with respect to coil inductance
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LR : Limitation ratio.
Iyor © Peak of line current without FCL in fault.
Iyr © Peak of line current with FCL in fault.
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