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Temperature Rise Prediction of 25.8kV 25kA Three-phase GIS Bus Bar

Joong Kyoung Kim, Sung Chin Hahn, Yeon Ho Ohx, Kyong Yop Park*
Dept. of Elec. Eng. Dong—A Univ., Advanced Power Apparatus Group KERI*

Abstract - This paper presents coupled analysis between finite
element method and analytic technique for predicting temperature rise
of 258kV 25kA three-phase GIS bus bar. The power losses and
temperature distribution of three-phase GIS bus bar model are
analyzed by magneto-thermal finite element method. The heat
transfer coefficients on the boundaries are analytically calculated by
applying Nusselt number considering material constant and model
geometry for the natural convection. And these are used as the input
data to predict the temperature rise of three-phase GIS bus bar
model by coupled magneto-thermal F.E.A. The predicted temperature
of 258kV 25kA three-phase GIS bus bar model shows good
agreement with the experimental data.
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<E 1> 34 GIS M DElio] Ajok

Classification Material Inner Diameter | Outer Diameter
[mm] [mm]
Conductor Aluminum 60 90
Tank Stainless Steel 580 596
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3.2 25.8kV 25kA 34 GIS 2M XA

3 GIS 29 ZAol AAFHARF 2000A7F 58 v 3% GIS =4
O A%LE 2 ARUEE 19 19 vehielth 29eA BEe) B4
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(a) FHSEE(Deg=0) (b) XHSEE(Deg=60)

(c) RISEZ(Deg=90)
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3.3 OiF G2l 1Y

Nusselt number
For Natural Convection

Calculation of
Power Losses

3 GIS A 299 engsd 493 A3 Asel dR4L
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W frete sy Agete] 34 GIS A Zde 2ERIEE o F3
( Start ) C Start )

¥ 1]
‘ Geometry ‘ | T=T+deltaT |-7
¥ v

‘ Input Data ‘ | Rayleigh number

== *

[ v
Energy Balancing
Start Equation

Geometry

Temperature
Distribution
of EHV GIS Busbar
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e Conductor
Classification Phase A | Phase B | Phase C Tank

Power Losses

88.54 90.41 82.81 116.65

[W/m]
Heat Transfer Coefficient AT AgAd R Add ofste] 7|xdEATd
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Quantity : Temperature degrees C.
Scale / Color

53.6018 / 5525483

5525483 090785

5690785 / 38.56088

58.56088 /

60.21301
60.21301 / 61.86693
61.86693 [ 63.51995
63.51995 [ 65.17299
65.17299 [ 66.82601
66.82601 / 68.47904
68.47904 [ 70.13206
70.13206 / 71.78509
71.78509 / 73.43812

7343812 / 75.09114
75.00114 [ 76.74417
76.74417 / 78.39719
78.39719 / §0.05022
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. Conductor
Classification Tank
Phase A | Phase B | Phase C
Analytic Method 92.68 86.33 90.27 4733
Coupled F.EM 78.26 71.12 80.05 53.6
Measurement 82.9 87.1 82.6 52.4
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