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ABSTRACT

A study on the suppression characteristics for fault
current of a matrix-type fault current Iimater

Lee, Ju-Hvoung
Advisor ¢ Prof, Choi, Hyo—Sang, Fh L,
Cepartment of Electrical Engineering,

Graduate School of Chosun University

The domestic power demand has been gradually increased Therefore, When
the short circuit accident ocowrred in the power svstern, the fault current was
increased, As the counterplan to sclve this problem, the superconducting fault
current limniter(SPCL), Which provided the zero impedance at norrnsl state and
the high impedance at fault state, was proposed. Among the various SFCLs,
We investigated the suppression characteristics for fault owrent of the
matrix—type SFCL, which consisted of the trigger and cwrent—limiting parts
contected in seres, The trigger part connected with the shunt reactor in
parallel senses the fault cwrrent, and then exposes the magnetic field into the
superconducting  elements,. The  cwrent—lirpiting part connected  with
resistance—inductance elernents in parallel  lmits the fault cwrrent when the line
current in the power systern excesds the critical current of the superconducting
elernents,

We manufactired the matrizx—type SFCL with 243 matrix structure using the



separated or integrated reactors, For the exact experimment, We simulated the
suppression characteristics for fault cwrent of the matrix—type SFCL by using
the EMTPF program As a result, the fault cwrrent of the systermn with
matrix—type SFCL was limited to 808G lowrer than that of the systern writhout
matrix—type SFCL, We also simulated the effects of the externsl magnetic field
in separated or integrated reactors by using the MAXWELL 20 program We
found that the external magnetic field generated in the integrated reactor was
larger than that of the separated reactor, From the result, We found the ootimasl
structure between the reactors and superconducting elements,

We investigated the characteristics of the matriz—type SFCL with separated
or integrated reactors according to the wvariation of resistances and inductances
through the experitnent. The lmited currents of the matrix—type SFCL o with
separated or integrated reactors after fault instant were nearly identical This
was because the total impedance of the matrix—type SFCLs was nearly same,
I the meantitne, the differences of wvoltages among superconducting elements in
matrix—type SFCL  with  integrated reactor were decreased  because  the
differences of critical currents among the superconducting  eletments  were
reduced b the external magnetic field

Consequently,  we confinmed  that  the  critical  behavior  among the
superconducting elements of the matrix—type SFCL with an integrated reactor
was more improved than that of the matrix—type SFCL with the =eparated
reactors due to the generation of the larger external magnetic field [n addition,
the wolume of the matrix—type SFCL with an integrated reactor could ke
recluced when it was commpared to the matrix—type SFCL with the separated

reactors,

- 13 -
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Fiz, 15 The diagram of an SPCL an with integrated reactor
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Fig, 16 The fixed shapes of an integrated reactor
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Table 2 The parameter values of the separated reactors

Value of
The Numba of Value of
Parameter Resistance
Tums Inductance [mH]
[m2 ]
240 219 2718
Lrca 30 368 444 3
320 10 48 16,0
240 211 2392
Lre s F30 231 4183
320 103,01 G483
240 208 271.4
Lrec 30 348 4453 3
320 10,03 G337
240 197 2623
Lrco 30 303 4003
320 2,59 34 2
240 162 2227
LrcE 30 423 4523
320 213 B638,3
240 2.0 2633
Lrcr 30 3,26 4733
320 10,17 03,3
Lirca 100 1,03 023 [Q]
Lerce 100 1,10 024 [0]
Lepee 100 1,08 024 [0]
Lercn 100 1,07 024 [2]
Rorea~Repcn - - 10, 13, 20 [Q]

Table 3 The parameter values of an integrated reactor

Tum's Numbhber Inductance [mH] | Resistance [2 ]

170 4.55 118

A Wodule
o 340 76 236
i 510 12.54 358
170 45 117

B-Iviodule
o 340 754 236
H 510 1257 355
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3. current-limiting partl]] shunt coile] 24 2 A=

J™ 172 cwrent-limiting 550 & 245 42K @2 AEEE cdild
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current— limiting coil2 2]BOA4 AT A2k @z dAd=51 J=™9 gol A
A AFEETh E 4= AEE shunt coild] ZRIOIEE UERA Zlo| T

Fig, 17 The shunt col in a current-limiting part

Table 4 The parameter values of a shunt coils

Inductance [mH] | Resistance [2]
Coil A 1.09 0.23
Coil B 14 0.24
Coil C 1.08 0.24
Coil D 1.07 0.24
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Fig. 24 The improved structure of a reactor
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