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Research on the Design of Operating Condition of Multi-Resistance

Superconducting DC Current Limiter
YIN Qin®, GUO Jinchuan
( China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, Guangdong, China )

Abstract: [Introduction] The working principle of the resistive superconducting current limiter is based on the zero resistance effect of
the superconductor, which is connected in series in the line and basically has no resistance during normal operation. When the circuit is
short-circuited and the current exceeds the critical current, the superconductor loses excess and the resistance value increases rapidly,
which plays a role in limiting the short-circuit current. So the superconducting DC (Direct Current) current limiter has little effect on the
power grid when it is in normal operation. When the system short-circuit current exceeds the critical current, it will quickly limit the
current value, effectively reducing the requirements for DC equipment. Based on Nan'ao £160 kV multi-terminal VSC-HVDC (Voltage
Source Converter Based High Voltage Direct Current) system, the possible operating conditions of superconducting DC current limiter
are discussed, and how to realize the possible operating conditions is analyzed. [Method] For the five possible operating conditions, it
was recommended to set disconnector to achieve automatic switching of operating conditions. [Result] The proposed scheme of electrical
connection and compact layout is given based on the configuration of the equipment. And according to different operating conditions, the
corresponding current path diagram is given. [Conclusion] The possible working conditions of superconducting DC current limiter and
the automatic switching electrical connection and compact layout can be obtained by similar analysis for other flexible DC transmission
systems.
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connection; compact layout

KimBEHA: 2022-09-27 f&E HE: 2023-04-06
BEETH: ERESHEIT BT AR RRAS0 SCE ABE” (2017YFB0902300)



18 7 RETR AR

10 4%

2095-8676 © 2023 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 35l

M T R — A DU R R s L T G
F KA FNK 55 )8 ] (Pulse Width Modulation, PWM )
F2 AR Ay FH Ak 7 2 e B R, R AT TR
VRSB s i i0 L A iR a5 N & = R/ T ) = ]
PLR IULAN 5 1 B AR 34,

1) 7N e 2 28 ik ) & A48 4 FL 3, U TC DR
FR AR I L R, 35 | 52 vtk YAt st Y2 P55 55 R I G
TRFLER R

2) RE S PR At S 2 i A D Y M T T Uy R, 5L
PRSP T .

3) WL R ARG, BT )y R R R s, B
B A

4) mJ LA ) H [ 4 AR 00 S ) F R ARAT 8 SR S
MARG BRI

S H RN, B L b

558 B U A F O =R L, SRR LR R AR R
IS IERE VR IT M . oA Xk I L X Sl H Y
HKE L DS R | 0T TC R DAY 3G 2 I A 4
B B B AL SR W 4 R A

T 28 LU A H R A [ B R, R
L7 A PR 22 g D 2 ELAT AR R L. i
DR 2&, Sy T o 5 s ) ) R B 52, AT R HH R s L 3
% A DR T T e A (0 e R iR s A, ke
o 22 i 2 M LU AR G458 w5 HAH I 28 Ui
ARG vy, TR S RGEBITINL A 2
EPES

Wil 5 22 i D90 4% P9 A e % i [ P A=K R 1) o e
XoF L I OB B 4 B T BT R 7 | WA {ELT A7 8 ) A4 D
R TR A BEK,  EUBT I AR A s MERE I R
5 LR FH B i 4 P il 6t % P 98, — T 1T AT ARG B
it T % i 1 AR S SR AR ML, D) — T AT FEAR
AR BE L oe VR e 35 I T 34 K ) e B P TR R A R 458
FARK B p ™ 5T PRGBS ER R A 8 S
BRI AR, IEH BT X R IEATCRZ N, RS8N
I s 410 22T A B R L VA, S e R A A R R Y
gyt

T

SCEE MR A 00 S B, TR IR£160 KV £
FEE R RS, tHE T RER Z Rz T 0L, IF 4
HH X R Y L AR R S A L

1 BERE[MEERARIR

5 BIR UL A 2 1) PR B A T AT A 15 ) R A
RO PRI o MR 75 0 AR S ™ A 37,
S FIR UL e B4 i B 53y e L 2R R v Y e
P2 o R B 2R i o R UL e ) A SO T
PR A2 A BHARSE, HeER B T2 ey, TR AR A
VAT HLBH o SR e A I, LS P DR A M A R O
PP 5 A 2 T L (L S8 8 R, T 7 1) R o) e
LA FE T R O S R R A R A 2
UG HAR R B BH B B O S 2 20, BB
B AR AS AL BEBR RO A

SCEE AR TR AR 2 LA A BE 2 S A R T i L 2R
F8 $ JR D BT S sl 5 3 IR U A T A ) S B B R
FEE

R BEL B S R 3t s Al 1 s, HG TR PR A
A DA S 25 (TG B i 285 (i BHL) PR 5% 72 R PR
il H S R GE IR L AT o X — DL 3 BR U
H JC IR Tl A - £ ] (kPR A1) 2k, 17 A 3
R Be | R B | A G i B R B S B
SRR AT HAR R ZAL R, T B 1 2 8 Sl
FAAA I 7 AR BT T BR U vl BEL, B 5 o R R S I
I (R

4¢_

1 EERESRRRREE
Fig. 1 Schematic diagram of resistive superconducting current

limiter
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Fig. 2 Topology diagram of resistive superconducting

current limiter
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large resistance mode
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Fig. 6 Electrical connection of superconducting current limiter in

maintenance mode
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