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Short Circuit Tests of the Three-Phase DC Reactor Type Fault Current Limiter in
Changing of Turns Ratio of Transformers
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(Eung Ro Lee - Seung-je Lee - Chanjoo Lee - Tae Kuk Ko - Ok-Bae Hyun)

Abstract - This paper deals with the short circuit tests of the three-phase DC reactor type fault current limiter (FCL) in
changing of turns ratio of transformers. The experiment of this paper is a preliminary step to develop the FCL's faculties for
an application to high voltage transmission line. So, superconducting coil was made of Nb-Ti, low temperature superconductor,
and the ratings of the power system of experimental circuit are 400V/7A class. A three-phase DC reactor type FCL consists
of three transformers, six diodes, one superconducting coil and one cryostat. The important point of experimental analysis is
transient period, the operating lagging time of circuit breaker. As the results of the experiment, the values are referred to the
limitation rate about 77% and 90% when the turns ratio of transformer was 1:1 and 2:1 respectively.
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Table 1 The number of elements of single-phase &
three-phase FCL in three—phase power system.

easy

Single—phase Three-phase
T
ype FCL FCL
Transformer 0 3
Diode 12 6
Superconducting 3 1
coil
DC source 3 0
Cryostat 3
Three—phase
Power System Load
Lan]
Transformer -~
DC Reactor
(Superconducting coil)
Three—phase FCL
a3 1 34 DC elYE{ge] etR7|el JHEE

Fig. 1 Schematic drawing of three-phase
DC reactor type FCL
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Fig. 2 Current flow in the bridge circuit
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Table 2 Spemﬂcaﬂons of elements for experimental FCL

Element Value
Source 400V/7A
Load 30Q

Diode in bridge circuit 800V/200A
Transformer 75kVA
Fault switch 440V/65A
Superconducting coil 25k]

el - . -
I ' Superconductin;
i | coil i

Bridge circuit Protective
circuit
T P- AAA
N A vy
L’f T %
Source ot

Siﬁéfgiphase
transformen(3ea)

“Fault switch
a8 3 AEE sHRV|el #ME
Fig. 3 Experimental setup of FCL
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Table 3 Specifications of superconducting cail

Element Value
Inner diameter 0160
Outer diameter 9210
Height 180mm
Inductance 1.25H
Superconductor Nb-Ti
Critical current 250A
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Fig. 4 A photograph of FCL at a short-circuit test
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Fig. 5 Line current with 1:1 turns ratio
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Fig. 6 Line current and coil current with 1:1 tumns ratio
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Fig. 12 Limitation rate with respect to coil inductance
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