51 A 43.0093-0097
20154F 4 A 16 H

A

High Voltage Apparatus

Vol.51, No.4:0093-0097
Apr. 16,2015

DOI:;10.13296/j.1001-1609.hva.2015.04.017

R RRESERETERR

ME®R %2 k', M Fe
(1. R TR A R AR E A RA R, JLMH 110144, 2. JLHTAL K%, H 110870)

FEE., ATRAKREBREER L d ERAMEAR AR F M FHEM B &% LR HAME
LR | s XTI E R E G T 2o iafe i rn | MM SE 20 0 oF R 7T 8 .00 2R & R R
EHEVHREHE 500 kV THETFEIRALR E—FET 2D ARAGBIE T ik T EITTES
FAZHV R S5 TR F I HBA5E 500 kV Ads X4 Em s Rt &G A T Rk 7 ka4 3 & 750 kV
ST ST, 3 58 PN SELEL R R P B Ok A SR AT AT | i8AE 5 I 1A 4T M BB AT BRI SOy ki R
TAZ R 0RO

KB, BFHE, HEX, FRERE, WS, HREE, ART, MASH, B%BE

Study on Numerical Calculation of Magnetically Controlled Shunt Reactor

XING Junqgiang', AN Zhen', CHEN Lei’
(1. TBEA Shenyang Transformer Co., Lid., Shenyang 110144, China;
2. Shenyang University of Technology, Shenyang 110870, China)

Abstract:To restrict over-voltage and compensate line charging power, it is necessary to install high
compensation shunt reactors on ultra-high voltage AC transmission lines. Due to the saturation characteristic
of the core during working process, the magnetically controlled shunt reactor (MCSR)contains higher-order
harmonics in its high voltage windings. In this paper, the 500 kV MCSR demonstration project is taken as
an example, and a finite element-based field-circuit coupling method is proposed to analyze the controlling
characteristic of the high voltage winding. The amplitude and frequency of the harmonic in the current of
the high voltage winding are calculated with this method. The calculated results are compared with the
measured ones of the 500 kV MCSR in Jiangling Converter Station to verify the validity of the proposed
method. In addition, the excitation curve and the harmonic current of a 750 kV MCSR are calculated with
the proposed method, and the results agree with the measured data.

Key words: ultra-high voltage; magnetically controlled; shunt reactor; harmonic analysis; control character-

istic; finite element; numerical analysis; field-circuit coupled
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Table 2 Design parameters of 500 kV MCSR
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Fig. 3 500 kV MCSR operating in the Jiangling

converter substation
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Fig. 4 Finite element model of 500 kV three phase
MSCR shunt reactor
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Fig. 5 Magnetic field distribution of 500 kV MCSR
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Fig. 6 Excitations curve of 500 kV three phase MCSR
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Table 3 HV-current harmonic of
500 kV MCSR when I.=1 550 A

. i AR E ISR /A SEONEE TR
TR L . ,
A B c W% BEH%
1 89.90 90.70  90.40 100.00 100.00
3 0.15 0.12 0.31 0.22 0.14
5 3.06 3.01 3.02 3.35 3.74
7 1.45 1.49 1.47 1.62 1.75
9 0.01 0.05 0.04 0.04 0.05
11 0.19 0.19 0.19 0.21 0.24
13 0.11 0.11 0.11 0.12 0.17
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