RS

>

e

rir

Ho

2

o

=5

of>

ol =

58-4-12

Temperature Rise Prediction of GIS Bus Bar Considering Thermal Flow
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Abstract - Many works on the temperature distribution of power apparatus have usually done by coupled magneto-thermal
analysis. Such a method can not consider the internal gas or oil flow in the power apparatus such as gas insulated
switchgear, GIS bus bar, and power transformer. Moreover it can not show the internal temperature distribution of the
power apparatus exactly. This paper proposes a coupled magneto-thermal-flow analysis considering Navier-Stokes equations.
The convection heat transfer coefficient is calculated analytically by applying Nusselt number for natural convection and is
applied to the boundary condition of proposed method. Temperature distribution of the GIS bus bar model considering
thermal flow is obtained by the proposed method and shows good agreement with the experimental data.
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Table 1 Dimension for GIS bus bar model

Aluminum 66 80

Conductor

Tank Stainless steel 520 532
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Table 2 Convection heat transfer coefficients for GIS bus
bar model

Convection heat
transfer coefficient
[W/m’C]
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Fig. 4 Temperature distribution for GIS bus bar model
(atmosphere temperature=23.7C)
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(a) Velocity distribution of SF6 gas in tank
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(b) Velocity distribution of SF6 gas in conductor
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Fig. 5 Temperature distribution of tank in GIS bus bar model
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Fig. 7 Sensor location for GIS bus bar model
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Fig. 8 Sensor location for GIS bus bar model
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Table 3 Predicted temperatures for GIS bus bar model

Measurement [C]

Coupled analysis [TC]] 789 79.3 77.1 57.4

Error Ratio [%] 9.19 3.87 6.99 8.71
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