@
Y 2019 FHEBNIIEBZLFLIENE

500kV (EFER BB SRR SRS HERGER

EWTR

$IFE, BXH%®, £, HEL
J7 R HL A R BAT A A LR FURE, M, 510080

Simulation Method Research of the Steady-state Impedance of the S00kV Saturated

Core Superconducting Fault Current Limiter
Zhengjun Shi, Wenfeng Chen, Meng Song, Guihua Mei
Electric Power Research Institute, Guangdong Power Grid Corporation, Guangzhou,510080, China

T m TR RIS Bt AR AR A2 LR A i I BIR BE AR, SR AR GE 10 FL 0 &% L 07 ORI e
JHETH S I RS BT S SSIEL R 22 IROK, IR K N P A ks R R AL 8% ¥t TAR B BORAE . Al KRR
D7 FF FEANRIC BB, $& 7R T 25 REREA F B 1y 75 U520 BH #4772, A ST AR 2k B GURsE 017
F SR BT IERUI AR, IF5 8 T BRGSO E AR R S A AR RO . D S R 7
FURRNTT i KRS = 7 BRI A A A BP0 FCAEm R, IR RIS T 500kV B RIS N LRI i .

K. PRIk, ESR, WS, fRSHEY.

Abstract: Because the iron core of the saturated iron core type FCL (Fault current limiter) is excited by both alternating
current and direct current and reaches the state of deep saturation, the error of the steady-state impedance calculated by the
traditional reactor electromagnetic simulation model and method is very large, which is the technical difficulty that perplex
the design of the saturated core type FCL for a long time. In this paper, through a large number of simulation experiments
and test data check, an equivalent BH curve test method is proposed, which considers the mode of silicon steel sheet stacking.
An excitation model of "voltage source + internal impedance" is also proposed adapts to the nonlinear impedance
characteristics, and the structural parts made of magnetic materials are considered. Finally, the improved simulation method
greatly improves the accuracy of the simulation value of the steady-state impedance of the FCL, and successfully guides the

optimization and improvement of the prototype of the 500kV superconducting FCL.

Key words: simulation method, superconducting fault current limiter (SFCL), saturated core, steady state impedance.
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Fig.1 Schematic diagram of saturated iron core
SFCL

B2 (EMHETEESRRFHEIANT

)

Fig.2 Schematic diagram of magnetic field
distribution of saturated iron core SFCL
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Fig.3 B-H curve and magnetization process of iron
core material
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Fig.4 AC voltage and current recording of S FCL
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Fig.5 Schematic diagram of iron core lamination
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Fig.8 Power supply excitation model for simulation
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Tab.1 Simulation conditions and results of
steady-state impedance of SFCL
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z ﬁff Eff RHEE EHE AR
; 15/A /v /0

1 500 0.7 422 201 0. 48

2 800 0.7 674 323 0.48




0I9FHEBRIIIEFLFRRNE

3 1000 0.7 838 406 0.48
4 1500 0.7 1222 637 0.52
5 2000 0.7 1574 891 0.57
6 2500 0.7 1898 1166 0.61
7 3000 0.7 2185 1472 0.67
8 3500 0.7 2429 1815 0.75
9 4000 0.7 2638 2186 0.83
10 4500 0.7 2823 2574 0.91
11 5500 0.7 3151 3377 1.07
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Fig.9 Simulation model of 500kV SFCL prototype
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simulation value and test value (DC excitation 600A)
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