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Application of Equivalent Thermal Circuit in Calculation of Temperature Rise of
Three-phase Enclosed Disconnector

LIU Fen, LIU Gang, QIN Xiaoyu, LI Songlei, SHI Chunling
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Abstract: Disconnector is an important device of gas insulated switch gear(GIS), and temperature rise test is one of
the key links of its type test. In order to evaluate the temperature rise of a disconnector in high current condition more
accurately in its development stage, this paper proposes a calculation method based on equivalent thermal - circuit
model according to the heat transfer theory, in which the factors such as skin effect, contact resistance ,and heat dissi-
pation impedance, as well as the three-phase enclosed design, are considered. The results of calculation and test
show that the proposed method can give relatively accurate temperature rise of the key nodes of the three-phase en-
closed disconnector for development of new products.
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Table 1 Allowable temperature rise of high-voltage

switchgear during long-term operation
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Fig.1 Principle of heat transfer in GIS
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Fig. 2 Theoretical calculation flow of temperature rise
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Fig.5 Equivalent thermal-circuit of 252 kV three-phase enclosed disconnector
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Table 3 Equivalent value at different measuring points
W g A HL B/ ) HBH/Q
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6/15/24  HfERAL 0.34 0.05
Mens  Hia4: 0.88 0.09
8/17/26  Hefuhilfr 0.45 0.06
9/18/27 Al 1.42 0.08
28 — 2.20 0.25
29 — 0.45 0.06
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Table 4 Temperature rise value at different

measuring points

= T+ /K LYY T+ /K
1/10/19 59.34 7/16/25 61.28
2/11/20 62.84 8/17/26 62.36
3/12/21 62.36 9/18/27 60.67
4/13/22 64.13 28 22.01
5/14/23 64.26 29 24.71
6/15/24 61.71 — —
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Fig. 7 Comparison between theoretical calculation and

measured value of temperature rise
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