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Analysis of Temperature Distribution in EHV GIS Three~Phase Busbar
Using Analytic Technique

& F o' oo om
(Joong-Kyoung Kim - Sung-Chin Hahn)

Abstract - This paper presents a new magneto-thermal finite element analysis for predicting the temperature rise of
the EHV GIS busbar. Joule’s heat due to current flowing in the main conductor and the heat due to the induced eddy
current in the tank are calculated by the magnetic field analysis. And these heats are used as the input data to predict
the temperature rise for the thermal analysis. However, it is not easy to apply the heat—transfer coefficients on the
boundaries for the thermal analysis. In this paper, the heat-transfer coefficients on the boundaries are analytically
calculated by applying the Nusselt number considering material constant and model geometry for the natural convection.
The temperature distribution in the busbar by coupled magneto-thermal finite element analysis shows good agreement

with the experimental data.
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Table 1 Dimension of three-phase busbar model

Inner Outer
Spec. Material Diameter Diameter
[mm] [mm}
Conductor Aluminum 92 120
tainl
Tank Stainless 900 920
Steel
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Table 2 Power losses and heat-transfer coefficients

Conductor
Spec. Tank
Phase A | Phase B | Phase C

Power Losses 90.48 80.49 90.49 71.21

[(W/m]
Heat-Transfer
Coefficient 5.1325 6.4062 5.1328 3.0044
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Fig. 5 Flux distribution of three-phase busbar model{Deg=0)
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Fig. 6 Flux distribution of three-phase busbar model(Deg=45)
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Fig. 7 Flux distribution of three-phase busbar model(Deg=90)

Current

Conductor — —
Tank

T3 8 AMMRM e MR EE
Fig. 8 Eddy current profile of three-phase busbar model

AR 2l FAdd LEREE JER ok =3 A
de T8 AA F3F, 29 3oA ddA HYEWAFAE o
S8t gz ¥ Lx4S 457, 293 & =&
A AANGE ZIHE ol 83 dFF 2EAS dFFHS X 3
o] A} ®] 3t o}

Z e FEA FHdAe dA FARS AZY F ¢
533Ceolx, BAY A% 486Colx, Ce A5 527Co
o ool HE) dEE 2= A% B$ 528Celx, B
e BE 4717Colx, CFe A% 528Telnt. = oy
B BYeAMe A} 30T, A58 2x& 2442
Teds ¢+ Ak

o] A3E By RAUY EAFRAMNE EA slxate]
9 AARANA EAZATE FAA AT PYPoz AA
gto] ZAZT A9 A 258 45 4 Ut 2
Ay BARME B3 Wl A A HE OE ddo &
A7) ol FAg 7] Atele] BARAN 2T S
Ze ddeATE 38T 7 8ok 2 =8dAE oE
o] BEFE HEsta FEYr] dEA FAFAA AA &
B A4S dSHe] Aort v RAeE Az

Color Shade Results

ity : Temperatare degrees C.
Scale / Color
225257 { 44077
H417T / 2631783
2631783 / 28.2139
282139 / 30.10997
30.10997 / 32.00603
3200503 / 339021

338021 / 3579317
IST9817 / 37.65424
17.69424 / 139.5902

39.5503 / 4148637
4148637 / 4333243
4333243 / 45.2785
457785 1 4717457
47.17457 | 43.07064
49.07064 7 50.96671
50.96671 / s2.86277

P 10 At mdo] HAMME 25 8F
Fig. 10 Temperature distribution of three-phase busbar model
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