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Fig.1 Waveform of excitation current under DC bias
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Table 1 Harmonic content of excitation current

IR LI KA

under different DC currents

HiR il e FEL S VR TR B et
LI/ A 2 3 4 5 6 7 /%
0 0.001 0 0 0.007 0 0 5.6
5 0.021 0.001 0.007 0.010 0 0.003 18.2
10 0.044 0.002 0.017 0.015 0 0.006 32.8
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30 0.152 0.002 0.079 0.058 0.001 0.029 70.2
35 0.184 0.003 0.100 0.075 0.002 0.038 76.4
40 0.216 0.005 0.121 0.090 0.002 0.045 80.9
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Fig.2 Relationship between magnetic flux and amplitude
of magnetostriction displacement under DC bias
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Fig.3 Schematic diagram of transformer condition
assessment considering DC bias
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distribution function
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Guangzhou 510000, China)

Abstract ; Aiming at the problem that it is difficult to effectively quantify the influence of DC bias and its duration on
transformer state by existing methods for transformer state assessment,based on the change law analysis of the vibra-
tion intensity ,noise and oil temperature rise under DC bias and combined with the expert knowledge ,a quantitative
evaluation model of vibration aggravation under DC bias is established adopting the semi-Cauchy distribution func-
tion ,the quantitative model of noise increase under DC bias is established adopting the exponential distribution func-
tion and the quantitative model of oil temperature increase under DC bias is established adopting the semi-normal
distribution function. AHP is used to synthesize the resulis of the above three kinds of quantitative evaluation, and
the correction factor of transformer state assessment considering the duration time of DC bias is formed, which can
quantify the influence of DC bias and provide technical reference for making the corresponding countermeasures. The

correctness of the proposed method are verified by case study.
Key words: power transformers; DC bias; condition assessment; time accumulation ; vibration intensified ; noise in-
crease ;oil temperature rise ; models
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Application of phase controlled circuit breakers in overvoltage suppression for
35 kV shunt reactor
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Abstract ; In recent years, equipment breakdowns caused by overvoltage during 35 kV shunt reactor switching in 220
kV substations frequently occur in China,which endangers the safe and stable operation of power grid. The mecha-
nism , perniciousness and suppression of shunt reactor switching overvoliage are systematically analyzed. The strategy
of phase controlled circuit breaker is proposed, and the field overvoltage measurement and PSCAD simulation
analysis are carried out,which provides solutions and engineering experiences for the switching overvoltage suppres-
sion of 35 kV shunt reactor.

Key words : shunt reactor; phase controlled circuit breaker ;operation overvoltage ; transient simulation
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TableA1 220kV main transformer condition information
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Fig.A1 Flowchart of proposed method for Case 1
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