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Development of Capacitor for 500 kV Line Current-limiting Reactor Protection

YANG Shuoliang, ZHAO Ying, YANG Qian, YANG Xiaojing, YANG Yonggang, REN Chunyang
(Xi’an XD Power Capacitor Co., Ltd., Xi’an 710082, China)
Abstract: In case of system fault in substation , the transient recovery voltage steepness of circuit breaker
connected to the system increases instantly and affects normal interruption operation of the circuit breaker.
For solving this problem, a kind of protection capacitor device ( “capacitor device” in short) with such
functions as harmonic suppression and limit of closing inrush current of current limiting reactor on the
500 kV transmission line is designed in this paper. First of all, both operating principle and design scheme
of the capacitor device are described; Then, the static strength, seismic performance and electric field
simulation calculations are performed and the simulation shows that they meet the design requirement;
Finally, the device passes the complete set of type test items one time and meets the requirements of related
standards and technical specification.
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Fig.1 Wiring diagram of capacitor device for the current-
limiting reactor
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Table 1 Parameters of capacitor device
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Fig.2 Capacitor device
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Table 2 Material parameters required for simulation model

2 S E/ (kg/m®) N 3/(N/m?) RS/ YRR F1 o IMPa
ESe 2.960x10° 1.10x10" 0.35 50
SR T 2.960%x10° 1.10x10" 0.35 50
e 2.7x10° (0.7~1.0)x10" 0.32~0.36 400
YRR 2.7x10° (0.7~1.0)x10" 0.32~0.36 400
SR 2.7x10° (0.7~1.0)x10" 0.32~0.36 500
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Table 3 Natural frequencies of capacitor device
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Fig. 4 Typical vibration mode diagram of capacitor device
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Table 4 Static calculation results under combined load

S KRB TN T EEN T JEHR R SHERR TR (R m
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Table 5 Dynamic calculation results under combined loads
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Table 6 Relationship between altitude and air density

TP = /m 0 1000 2000 2500 3000 4000 5000
FXTREE S 1.000 0.881 0.774 0.724 0.666 0.591 0.514
FXTZS S 1.000 0.903 0.813 0.770 0.730 0.653 0.583

52 HIBITELER

HLZS fiv ke BT A 42 8 AR SR T 1 ra 5 1 L4
LI 6, it b TR B A KV, EER R ST Bl mm, 5
FL 373 B B kV/imm,  BEA25 R Y d5e K FL 158
JEALT T BRI T R AT, B2 @B
oAb, e KAE K 0.955 kV/mm, Bl 9.55 kV/em,

MABEHE 1.5 m Ab , HE 258 25 2 B 1) R A F 37 3
S3 A RTRN, FL 370 R A v D TR < LA SR T R
2777 0.09 kV/mm, Bl 0.9 kV/em, 7 LL%E & H o




2024 4F5 51

WAL, A 500 kV A PRI HLGT A PP T A48 B A ]

(215

1) R X 38 A HE 7 TR 0.03~0.04 kV/mm 2
[a], Bl 0.3~0.4 kV/em, HLZE 2558 B B H 3715 H 45
LI 7,

0.004 600
0.110 251
0.215 901
0.321 552
0.427 203
0.532 853
0.638 504
0.744 155
0.849 806
0.955 456

Ele6 HAJDKEMEIZHESER

Fig.6 Electricfield simulation results of capacitor device
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Fig.7 Simulation results of electric field distribution of
capacitor device at 1.5 m from the ground
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Table 7 Electric field calculation result of capacitor device
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