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AC Magnetic Field Analysis of
Current Carrying Conductor Design for EHV GIS
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( HHXim, J.S.Lee, S.C.Hahn, J K. Jung, B.Y.Lee, K.Y.Park )

Abstract - The current carrying conductor and the tank which consist of GIS must be properly designed to
withstand the electrical, thermal and mechanical stresses that arise during normal service and during short-circuit
conditions. In order to design the current carrying conductor for EHV GIS, it is important to consider
temperature-rise when rated current flows. In this paper, we analyze magnetic field distribution and power-loss,
according to the change of materials when AC current flows into single-phase and three-phase bus bar, respectively.
These results will be used as the basic design data when determining dimensions and materials for the current carrying
conductor of EHV GIS.
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Fig. (a) Cross section of single-phase bus bar
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Fig. (b) Finite element meshes
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1 Case 1 ( ©@AEA )
Table 1 Case 1 (Single-phase bus bar)
(249 mm)
A} R=E ] TANK
A% | 7t2
vddg ZHF|9NA [N | FH AN | by
ModelA | Al [ 8 | 100 [ Al | 300 | 305
ModelB | Al | 8 | 100 | Fe | 300 | 305
ModelC | Al | 8 | 100 |STS| 300 | 305 | 4000/
6000/ | op
ModelD | Cu | 80 | 100 | Al | 300 | 305 |gopoal §
ModelE [ Cu| 8 | 100 | Fe | 300 | 308
ModelF | Cu | 8 | 100 |STS| 300 | 305

(P G = 5.8 X 107 [S/m]), 64, = 3.82 x 107 [ S/m],

osrs = 0.11 x 107 [S/m] , 0, = 1.03 % 107 [S/m])
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a3 2 (a) AEZEE (wt=0")
Fig 2. (a) Flux distribution (wt = (" )

a3 2 (b) AEEE (wt=90" )
Fig 2. (b) Flux distribution (wt= 90" )

O3 3 (3) AE52E HE (wt=0" )
Fig 3. (a) Flux Density (wt= 0" )
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a8 3(b) A&E5Zx WE(wr=90" )
Fig 3. (b) Flux Density (wt=90" )
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Fig. 8 According to current tank part loss (conductor : Al)
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Fig. 9 according to current tank part loss (conductor ° Cu)
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Fig. (a) Cross section of three-phase bus bar

Z0Y GIS 2Me EVYAE 98t DRA A

Trans. KIEE. Vol. 488, No. 5, MAY. 1999

a3 (b) #3¢ss FE:
Fig. (b) Finite element meshes
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I 2 Case 2 ( A4RA)
Table 2 Case 2 (Three-phase bus bar)

@9l (mm)
A ag| =A | 92 | 9= =4
=N Ba [;] B3 | 3 | 5 g | 7p~

(mm) | (mm) | (mm) | (* )

zg

Modell | Cu | Al [6000| 60 600 9 120" | SF;

Model J | Cu | Fe [6000] 60 600 9 (120" | SFg

Model K| Cu }STS |[6000| 60 600 9 |120° | SFg

(F. 6, =58%10"[S/m), 64 = 3.82 x 10"(S/m],

osrs = 0.11 x 107 [S/m], or = 1.03 x 107 [S/m])
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a8 (a) AEEE(wt=0" ) a7 (@) AFEE (wt=0")

Fig. (a) Flux distribution (wt=0" ) Fig. (a) Flux distribution ( wt= 0" )

ag (b) ALUE WE (wr=0 ) a3 (b) A&YE 98 (wt=10" )
Fig. (b) Flux Density (wt= 0" ) Fig. (b) Flux Density (wt=0" )

Oy () ALSEE (wt= 90" )
a8 (¢) AESEEE (wt= 90 ) Fig. (¢) Flux distribution (wt= 90" )
Fig. (c) Flux distribution ( wt = 90" )

a8 (d) ASEE 9 (wt =907 )
Fig. (d) Flux Density (wt= 90" )
a3 12 59 ]9 A5 A5EE X

a3 (d) AsgxE Y (wt= 90" )
Fig. (d) Flux Density (wt= 90" )
3y 11 29 19 A5 ASEE £X
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