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Transient analysis of liquid metal current limiter based on PSCAD/EMTDC
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Abstract: To calculate the current limiting process of the Liquid Metal Current Limiter (LMCL) , this paper considers the
short-circuit test system for LMCL as the main object and builds a simulation model of a nonlinear circuit including LMCL based on the
electromagnetism transient analyze tool PSCAD / EMTDC, then simulates the transient current limiting process of the
LMCL. Aiming at the characteristics of the complex change event of arc, an equal dynamic and nonlinear conductance is set to
simulate the arc based on arc’s external characteristic. The obtained simulated waveform of limited current and LMCL’ voltage which

characterize the LMCL transient are consistent with the real test results, so the correctness of using this method to simulate LMCL

transient is verified.
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Fig. 1 Constringency principle of liquid metal
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Fig. 2 Circuit diagram for short-circuit test of LMCL
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Fig. 3 Block diagram of iterative solution
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Fig. 4 Setting the parameters of LMCL
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Fig.5 Simulation circuit for short-circuit test of LMCL

4 HEERSR

WEAGENRESBERAHAER S5, H
PSCAD / EMTDC & 37 [\ LMCL . %R 56 H 4% k4T
i, 19RASE R e 75 H o i r i s T A
A 4 B s v R R TR i Bl 6 s, 13- B IR 253K
AR R LM F S T W B TR s SE BRI U 15

W mE8s. K Hn LLE HHPSCAD/EMTDC
P BB ARG &5 RAEEAW) &, UL T 34
R T e SR AR A 2 T 1 o BR ek R
AT IEA I, BAR R Z i Wk, Hrp [

apmax
S TR e A, T A PR R L 0
&, t

b PR IE B S B L R ) PR

Tup



Wi, 2 3T PSCAD / EMTDC [ 4 8 PR i 28 A 1l PR 4T -9-

BIFRAENEEID, Uy DSBS 5 g
it HEL R WA, ¢, ik BIVE A S BRI 2 g HE R I
i Uup " i (1) 3 T-PSCAD/EMTDCHA & T i &4 J B vt

EHR (R AR G PO, IR e SN A e
B L (1) 7 0 90 A 4 R L 9L S R B AT T A
B, 7RI SRR A — B, B TS
FHAZT 0 T A 4 8 B S A o 1 TE
(2) W58 25O AR AL v 5 10 v
A4 BRI, WSO, TS
T ; 32 FA 4 IR 42 (1 2
- SE 3k

(1] TR, WA sh 17 & R 7 7 — S35 L R EE[D).
“ ETRRRFFI, 2002, 14 (6) : 1-5, 9.

0 i | | | | | | | |

1080 1050 10320 100 1080 10%0 10%0 10570 1080 100 10%0 MA Wei_ming. lntegrated Power Systems—trend of Shlp
Power Development[J]. Journal of Naval University of

1.0800 10810 10320 10530 10540 1.0850 10360 1.0570 10860 10880 10800

E6 {AEITEIRK RSB RIS B ER Engineering, 2002, 14 (6) : 1-5, 9.
Fig.6 Simulated waveform of limited current and LMCL’ (2] AEZE. KHMLAESE i D R M B R[] LA

FHERR, 2005, 27 (5) + 5-12.
ZHENG Ding-tai. The Technical Development of the
[N 2 Integrated Power System for Surface Ships[J]. Ship

voltage

ook IS
s Science and Technology, 2005, 27 (5) : 5-12.
” (3] W75, KBEHe, TR MU RAEM R R,
o FE S, 2004, (3) ¢ 12-14.
- YANG Xiu-xia, ZHANG Xiao-feng, ZHANG Yi.
Dwnnsw 10810 10820 1030 10340 10550 1050 10570 10%0 1030 10600 Developing Trend of Marine Power SyStem[J] China
e e . L Lay-up, 2004, (3) : 12-14.
&7 7 E BT TR S g p N
BT (PRI RRAE TR SR (4] BREEEE. PIROBIOMSEORD. IREM %, 2005, (4):
Fig.7 Simulated magnitude of equal dynamic and nonlinear 3-4.
conductance CHEN Gui-de. Two Kinds of Limiting Technologies[J].

Low Voltage Electric Equipment, 2005, (4) : 3-4.
[5] Manitoba HVDC Research Center. PSCAD / EMTDC
Power System Simulation Software User’s Manual
Version 3[M]. 1998.
[6] Anaya O, Acha Lara E. Modeling and Analysis of
: Custom Power Systems by PSCAD / EMTDC[J]. IEEE
B N e Trans on Power Delivery, 2002, 17 (1) : 266-272.
o ateyian 0y .Che 10y (7] WGgRER. 22 /R BB R ) 3R 05 8 2R L 2 5

= W J7iE[T). W gs, 1985, (6) : 40-45.
E8 L PRFTIR AN 7S & JB PRIFT 25 ur FB [ iR 7 SHANG Zhen-qiu. The Expressions of O.Mayr’s
Fig. 8 Test waveform of limited current and LMCL’ voltage Mathematic Model of Electric Arc and the Determination
of Its Parameters[J]. High Voltage Electric Equipment,
F1 TR AGE RS E S 1985, (6) : 40-45.
Tab.1 Error analysis test waveform and simulated waveform N
IFs HEA: 2009-01-20; &= HEA: 2009-02-22
] apmax ] clmax tlup ULMmaX tUUP fR&E N 5 L. .
#OA(1985-) , F, MEARA, AT @HEEE
ST | 1322224 | 911L1A | 275ms | 3060V | 2.39ms A %44k @R, E-mail: xiezhen171@163.com
fiFL | 13209.7A | 91846 A | 2.51ms | 2998V | 225ms sE (1975-) . B, 81445, 1 2R 50 A8 %
A Y5 A AT
W7 0.10% 0.81% 8.73% 2.06% 5.86% 2 39 (1975-), B, Tﬁ}fa 1%@?9’27}“@7@4&&&)?&%

& WINF B TR,



