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Study on influence of series reactor on power system short-circuit current characteristics
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Abstract: Reasonable installation of series reactors can effectively limit the short circuit current, but it will also have
some influence on the characteristics of short circuit current. The impacts of series reactors on the periodical component
of short-circuit current, DC component, peak current and current zero offset are analyzed, and the verification standard of
breaking ability and making capability of circuit breakers are evaluated combined with power grid connection and
operation status. The results show that the larger the series reactor is, the smaller the short circuit current, and the
sensitivity of short circuit current to series reactor is also smaller. In addition, when the bus tie reactor increases to a
certain value, the short-circuit current zero offset will occur. It is also advisable that when the series reactor is installed to
restrain the short circuit current, the DC offset may decay much slower that the breaking capability of the circuit breaker
be verified by the total short circuit current RMS.
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Fig. 1 Equivalent circuit with series reactor
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Fig. 2 Short circuit current phase change with series reactance
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Fig. 4 Schematic diagram of total current decomposition

WT 5 2 T T I 1) 2, =2+, e A LR

ptl ptl
SIVEINTAL, 2, kWit s 145 43 I INF ] . 220 KV HL)
RGP 1, I 10~25 ms, 1, B30 ms, Jir LA

PR AR TS A) 4 40 mso WU T3 ] 4 1531 WB21
e KR b FUR R LR 0 R AT
(LR RRR A R4 ), w05 40 ms(T i 245 T T
INf 21 R L PR LA 20 o LU 20 i i S MR 4
FL AT R (R STHRTPR R i FLR ELIRL 20 LR
AR A IA RUE), PR IER 1 s,
F 1 WB2I R AIRKTE
Table 1 WB21 short circuit current level

) i Hn A HEOE AL
Hi/kA /KA  R/KA TR% BRAE/KA
WB21 161.70 49.24 61.73 58.92 76.93
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Table 2 Short circuit current contribution of each branch

JAIASY Hiira TENRR AT ]
Y -
a7 /% a7 /% i #/ms
BRE S 452 439 81.27
AR i 2% 3 19.3 26.5 177.08
LG 2 7)) 14.3 *2 11.68*2 54.76
GS X 6.9 6.24 68.89
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Fig. 5 Short circuit current zero offset of bus tie branch
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Table 4 Effect of series reactor of transformer branch on

[kA]
S - =)

short circuit current

JELH 5 WB21

FHPUH/Q 0 2 4 8 16
T LKA 161.7 1528 1459 1362 1251
H /KA 49.2 46.0 43.9 40.5 36.1
JAW 53 /KA 61.7 58.4 56.0 52.5 48.4

B EE®% 58.9 58.3 58.3 57.8 56.0

A HIRAT RUE/KA 76.9 72.3 69.0 64.0 58.2
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Table 5 Effect of series reactors of transmission line

on short circuit current
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