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Abstract

The short-circuit current can be quickly limited by the fault current limiter (FCL) to ensure the
system safe and stable. A new method for fault current limiter distribution optimization is pre-
sented. Large-scale power grids are first equivalently treated to each partition and through
short-circuit calculation, the distribution coefficients of short-circuit current of each branch are
got. According to the value of distribution coefficients of short-circuit current, the location of the
FCL can be selected. Then the optimum positions are determined combined with the economy of
FCL. Finally, the validity of the method is proved through the simulation of a real regional power
grid, optimal distribution of FCL is achieved and the excessive short-circuit current is limited.
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Figure 1. Partition of reliability calculation of power
grids
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Figure 2. Equivalent power system graph
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Table 1. The substation with excessive short-circuit current in 500 kV
%2 1. 500 KV F2 8 FE A B AR, &
AR A LR S5 (KV) FF I HL 37t (KA) B FL YL (KA)
C “500 63 68.21
E 500 63 66.98
G 500 50 51.35
H 500 50 50.91
Table 2. The substation with excessive short-circuit current in 220 kV
Fz 2. 220 KV #3 B FE AT B AR 2
ERAR A L S5 (KV) T B (KA) 0 B FLUL(KA)
K 220 50 52.53
J 220 50 50.91
L 220 50 51.93
M 220 50 51.19
0 220 50 51.37
P 220 50 50.34
Q 220 50 50.68
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Table 3. The distribution coefficients of short-circuit current of each branch of substation C in 500 kv

%% 3.500 kV 3= C B9 XIS E R T R

A E S B E(KV) T T# (Mvar) HLPUE (kQ) HLJL 2 A AR 3L
CE1l 500 95.551 2.537 0.084
CE2 500 95.953 2.605 0.086
CE3 500 95.375 2.621 0.087
CG 500 109.672 2279 0.076
CJ 220 19.752 2.450 0.081
CK1 220 5.501 8.798 0.298
CK2 220 5.501 8.798 0.298
Table 4. The distribution coefficients of short-circuit current of each branch of substation E in 500 kv
72 4.500 KV i E B9 X IR EREIR 20 AR 3
B AATR HL I (kV) JLIhThE (Mvar) EEEHRIETINO))] FLAL 23 AT R
CE1l 500 95.551 2.537 0.192
CE2 500 95.953 2.605 0.197
CE3 500 95.375 2.621 0.199
EG 500 65.626 3.809 0.289
EL 220 29.839 1.622 0.123
Table 5. The distribution coefficients of short-circuit current of each branch of substation G in 500 kv
72 5.500 KV ¥ G WY& X BRAGERFLIR 070 R 30
S E S B E (V) TN =E (Mvar) LB AR (k) LI 43 AT R AL
CG 500 109.672 2.279 0.172
EG 500 65.626 3.809 0.287
GH1 500 115.308 2.168 0.164
GH2 500 113.294 2.207 0.166
GM 220 17.278 2.801 0.211
Table 6. The distribution coefficients of short-circuit current of each branch of substation H in 500 kv
72 6.500 KV ¥ H B & X BRIG IR EIR 71 R
LA TR HL T (K V) JLIhThE (Mvar) HL B4R (kQ) AL 23 AT R
GH1 500 115.308 2.168 0.303
GH2 500 113.294 2.207 0.308
HO 220 105.498 0.459 0.064
HP 220 74.427 0.650 0.090
HQ1 220 58.055 0.833 0.117
HQ2 220 58.055 0.833 0.117
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Table 7. The installation location of fault current limiter with optimal economy

T AFMRANRRRRENR

NI E B R SE R (KV) ZHEEK Q) BB RA
CK1 220 15 A, +B, *15
EG 500 10 A, +B,, *10
HQ1 220 10 A, +B,,*10
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