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Experimental Study on the Temperature and Humidity Distribution Patterns Inside
the DC Wall Bushing

LIANG Jizhong', LI Yanpeng', ZHANG Yu', XU Limeng’, LI Junhao’
(1. Electric Power Research Institute of State Grid Shanxi Electric Power Company , Taiyuan 030001, China; 2. School of Electrical
Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The DC wall bushing is a key device connecting the converter station and the valve hall. Its indoor and out-
door sides are in completely different operating environments. The indoor side is located indoors to maintain a con-
stant temperature.While, the outdoor side is located in a natural environment, the ambient temperature in winter can
be as low as =30 °C, the temperature difference between day and night can reach 30 °C, and the maximum tempera-
ture difference between indoor and outdoor can reach 60 “C. To address this large temperature difefrence condition,
an experimental platform simulating the operation of the DC wall bushing is established to measure the internal tem-
perature and humidity distribution inside the bushing under such conditiosn. The experimental results show that the
temperature distribution inside the bushing shows a trend of high at the top and low at the bottom. During operation,,
the temperature of the point near the middle and lower part of the outdoor side of the bushing is the lowest,and the rel-
ative humidity is the highest and continues to increase with the decrease of temperature. The humidity distribution in-
side the bushing shows an opposite trend to the temperature. The relative humidity can reach up to 66.39% after cool-
ing for 30 h, which is prone to condensation, reduction of insulation reliability inside the bushing and occurrence of
flashover failure, affecting the stable operation of the DC bushing. Under different load conditions of the central con-
ductor of the wall bushing, the internal temperature distribution has little direct impact on the humidity. The tempera-
ture indirectly affects the humidity distribution by affecting the adsorption and release of moisture inside the capaci-
tor core.

Key words: DC wall bushing; temperature distribution; humidity distribution; large temperature difference
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Fig. 1 Experimental platform
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Fig. 2 Sensor position schematic diagram
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Fig.3 Temperature change curve of sampling

point with time
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Table 1 Parameter table of sampling points for 30 h

cooling duration

we PR e mec
JE/I°C (kg-m™)
1 30.80 -6.59 37.39 9.57
2 22.17 -10.55 32.72 9.91
3 0.20 -21.29 21.49 10.34
4 -13.84 -27.24 13.40 11.38
5 - 8.60 -25.97 17.37 10.97
6 -16.22 - 28.33 12.11 11.02
7 -25.90 -30.10 4.20 11.42
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Fig. 4 Humidity change curve of sampling point with time
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Fig. 5 Temperature change curve of sampling point

with time
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Fig. 6 Humidity change curve of sampling point with time
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Fig.7 Temperature change curve of sampling point

with time
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Table 2 Temperature under rated load and light load

after cooling for 30 h
WEAS EEMEGREC MABIRE/C RLEE2E/C
1 30.80 30.53 0.28
2 22.17 22.60 -043
3 0.20 0.90 -0.70
4 -13.84 -14.8 0.96
5 - 8.60 -11.76 3.16
6 -16.22 -19.58 3.36
7 -25.90 -27.70 1.80
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Fig. 8 Humidity change curve of sampling point with time
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Fig. 9 Temperature change curve of sampling point

with time
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Fig. 10 Humidity change curve of sampling point with time
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