Journal of Electrical Engineering B, T f&, 2017, 5(4), 242-250 Hans X
Published Online December 2017 in Hans. http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2017.54030

Analyses on Measurement and Simulation of
Electromagnetic Environment of

10 kV/0.4 kV Box Type Transformer by
Using FEM Method

Yahong Ma'2, Zhuo Xing!, Xiaojiao Fan}, Lin Cheng3

1Department of Information Engineering Internet of Things and Big Data Research Center, Xiling University,
Xi"an Shaanxi

2Department of Radiation Medicine, The Fourth Military Medical University, Xi’an Shaanxi

3State Grid Shannxi Electric Power Research Institute, Xi’an Shaanxi

Email: yahongma@sina.com

Received: Nov. 15", 2017; accepted: Nov. 29", 2017; published: Dec. 5, 2017

Abstract

With the rapid development of Chinese city modernization and the constant updating of city dis-
tribution network, box type transformer has been widely used in residential, commercial center,
airport, enterprises, hospitals or schools and other places, closed to people’s daily lives. In order
to clear the electromagnetic radiation distribution characteristics of box type transformer, this
paper selected the 10 kV/0.4 kV box type transformer in a certain area by using the FEM simula-
tion and then compared it with the measurement data, in order to study the power frequency
electromagnetic distribution characteristics and provide theoretical and experimental basis for
assessing the electromagnetic environment level of box type transformer. The result of simulation
analysis is in a good agreement with the actual monitoring data. In the actual operation condition
of box type transformer, the electric field strength is more than 1.0 V/m and the maximum mag-
netic flux density is 10 uT at the distance of 20 cm away from box, which mainly concentrate in the
import line, the gap and windows and decrease with the increase of the distance. Thus, it can be
concluded that the electromagnetic environment level is far below the recommended China resi-
dential environmental standard limits, in which the electric field strength is 4 kV/m and the mag-
netic induction intensity is 100 pT. And it could not cause adverse effects on the surrounding en-
vironment, residents’ life and physical and mental health.
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Figure 1. Simulation model diagram
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Figure 2. Model mesh gridding
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E-Field [50]

Component: Abs

Cutplane Name: Cross Section B
2D Maximun: 466.8e+03
Cutplane Normal: 0, 1,0
Cutplane Position: 1600
Frequency: 50

Figure 3. Electric field intensity nephogram. (a) XOZ plane =
1600 mm; (b) Whole
3. BB E =E. (a) XOZ H y = 1600 mm; (b) E&{k

V.s/m”*2(log

B-Field [50]
Component: Abs

Cutplane Name: Cross Section B
2D Maximun: 0.001766
Cutplane Normal: 0, 1,0
Cutplane Position:1600
Frequency: 50

Figure 4. Magnetic flux intensity nephogram. (a) XOZ plane
= 1600 mm; (b) Whole
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Figure 5. Measurement curve of electric field strength
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Figure 6. Measurement curve of magnetic field strength
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Figure 7. Comparison of simulation and test values of electric field strength
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Figure 8. Comparison of simulation and test values of magnetic field strength
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