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Fig.1 Structure principle diagram of single-phase MCR
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Evaluation of oil-immersed bushing damp state based on
frequency-domain dielectric spectroscopy
ZHOU Lijun' | LIU Weidi', WANG Dongyang' ,PAN Gang' LI Huize' ,XU Xiaowei’

(1. School of Electrical Engineering,Southwest Jiaotong University , Chengdu 610031, China;

2. Electric Power Research Institute, Yunnan Power Grid Co.,Ltd. , Kunming 650217, China)
Abstract; In order to quantitatively evaluate the damp state of oil-immersed bushing main insulation, the Cole-Cole
double relaxation model considering DC conductivity is built. By testing 72.5 kV oil-immersed bushing model with 0.
53% ,1.78% ,2.97% ,1.78% and 5.03% moisture contents prepared in the laboratory,the corresponding frequency-
domain dielectric spectroscopy is obtained. The frequency-domain dielectric spectroscopy is fitted and parsed by the
Cole-Cole double relaxation model, then the characteristic parameters representing the moisture content of oil-
immersed bushing insulation are extracted and the assessment formula is fitted. Considering the influence of tempera-
ture on the field testing results, the oil-immersed bushing damp state assessment method suitable for the field is pro-
posed. Results of case analysis verify the effectiveness of the proposed method.
Key words; power transformers; bushing; insulation ; frequency-domain dielectric spectroscopy ; Cole-Cole model ;
moisture content ; quantitative assessment
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Characteristic calculation of magnetic-valve controllable reactor

based on inverse Jiles-Atherton model
ZHANG Huiying"*, TIAN Mingxing"*,CHAI Zuoshi'>, WANG Tiange'*
(1. School of Automation & Electrical Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China

2. Gansu Province Engineering Laboratory for Rail Transit Electrical Automation,Lanzhou Jiaotong University , Lanzhou 730070, China)
Abstract ;In the calculation and analysis of the characteristics of the MCR ( Magnetic-valve Controllable Reactor) , it
is necessary to consider the characteristics of both AC and DC excitation and different magnetization states of the
core magnetic circuit. Firstly, an equivalent magnetization characteristic model of MCR based on inverse Jiles-
Atherton model is proposed. This model considers the effects of hysteresis, DC magnetic bias and small section mag-
netic-valve on the magnetization characteristics,,and it is suitable for MCR with different structural parameters. Sub-
sequently ,the calculating formulas and methods for current characteristics, control characteristics and loss characte-
ristics of MCR are proposed based on the equivalent magnetization model. Finally,the theoretical calculation and ex-
perimental measurement for a MCR prototype are carried out,and the results are compared with those based on the
ideal small slope model. Test results indicate that the proposed MCR equivalent magnetization characteristic model
and its current characteristic,control characteristic and loss characteristic calculation method are correct and effec-
tive ,which provides a certain reference and guidance for engineering design and calculation of MCR.

Key words : magnetic-valve controllable reactor;inverse Jiles-Atherton model ;magnetization characteristic ;calculation



