D EE RSB EL

Power System Protection and Control

Vol.42 No.9
May 1, 2014

FE 5
20144 5H1H

TER S F IR A AR ISR

FER, & &, RIA, 2HRE

(1. AdbB A XFOETAEFR, /4R S+ 132012; 2. BRL2B4EENE, AEE 32428 137400)

WE: Y LEBZERRBEEAT, KBLABEAIEREBEER ISR, TRERFKLEAZALS T ERKSKBLL
SRREEIR, VARG R AW RE A ), IS kRt W R B TR A B A IR AR R A X, B AT IR ET R BE
FRAE T EBKCKBRE N, SR EREE TR ST A SRR fats &, FIR R T A a7 RIS RS IR A A
o BRI, 15 A RIAE T b AT B394 7 ik g B 14

KR TR BACKRE; JPRE AR, WA, sk deE

Analysis of ferromagnetic resonance between transformer and shunt capacitor

LI Guo-qing', PENG Shi', ZHANG Shao-jie’, WANG Zhen-hao'

(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2. State Grid Xing’an Electric Power Supply Company, Xing’an Meng 137400, China)

Abstract: Under transformer no-load or light load operation, shunt capacitor banks and transformer core coil may cause the
ferromagnetic resonance because of line breaks or circuit breaker asynchronous closing and then overvoltage is generated. Taking
single-phase disconnection fault occurred in the power system for example, this paper derives resonance condition expression
between the gird voltage and shunt capacitor capacitance. When ferromagnetic resonance is occurred, the mechanism and
characteristics of ferromagnetic resonance generated by shunt capacitors and transformers are elaborated through analyzing the
volt-ampere characteristic between shunt capacitor bank and transformer core coil, and specific measures that can effectively suppress

the occurrence of ferromagnetic resonance are presented. Simulation results verify that the theoretical analysis and suppression

method is correct.
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Fig. 1 Connection of the transformer secondary coil and shunt

capacitor bank
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Fig. 2 Equivalent circuit diagram for the occurrence of a
single-phase shunt capacitor banks break under the

transformers light load
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Fig. 3 The equivalent of single-phase circuit diagram
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Fig. 4 Thevenin equivalent circuit diagram
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Table 1 Reactance values and capacitance values for

transformer core coil and shunt capacitor bank different

connections
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Fig. 5 Voltage characteristic curves for the shunt capacitor
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triggered ferroresonance
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Table 2 Main parameters of transformers and capacitors
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Fig. 6 Overvoltage of the ferroresonance
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Fig. 7 Overcurrent of the ferroresonance
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Fig. 8 Harmonic characteristics of A phase current
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Fig. 9 Ferromagnetic overvoltage of transformers with 30%

active load

=ma

0.100
0.080
0.060
0.040
0.020
0.000"

HEP

t/s

B 10 TIERE™ 30% BRI T A HERIEKIFE

Fig. 10 Harmonic characteristics of A phase current under

transformer with 30% active load
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Fig. 11 Ferromagnetic overvoltage of transformers with 70%

active load
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Fig. 12 Harmonic characteristics of A phase current under

transformers with 70% active load
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Fig. 13 Overvoltage of the ferroresonance after increasing the
nonlinear resistance
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