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Analysis of the Magnetic Field and Eddy Current Characteristics
in Isolated Phase Bus System

e - AEE-2BE" -2 &
(Kim Jin-Soo - Choi Seung-Kil - Ha Duk-Yong - Kang Hyung-Boo)

Abstract - Isolated phase bus(IPB) has a special structure for carrying large current generated by a generator to a
main transformer. In the analysis of IPB, the accurate understanding of the magnetic field distribution generated by large
current is important. Especially, while the bus conductor current is flowing, almost same amount of current as bus
conductor current s induced in the enclosures under the influence of time varying magnetic field, and therefore the large
electric loss and the deterioration of insulating capability might occur due to Joule heating effect. Hence for the optimal
design of IPB satisfying the condition to minimize the loss, the accurate analysis of magnetic field distribution and eddy
current characteristics around the enclosures is absclutely required. In this paper, the magnetic field distribution and the
eddy current characteristics of three phase isolated phase bus have been investigated. In the analysis of time varying
magnetic field, instead of finite difference method{FDM) which is generally used, finite element method with phasor
concept is investigated under the assumption that the bus current is purely sinusoidal. The characteristics is studied
atong the phase angle by comparing the effect of eddy current on the magnetic field distribution with the case that eddy
current is not considered, and also the effect of material, thickness and radius of enclosure on the eddy current
distribution is discussed.
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Fig. 1 Basic diagram of isolated phase bus and its
cross-section
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Table. 1 Specificition of isolated phase bus

A2 A% (Bus Rated Voltage) kv 20
47 8845 (Specified Bus Ampacity)] A 3000
47 27 JAY (Rated BIL Level) [kV.peak] 125
@A 7 AF (Momentary Current) kA 200
FZ 3] (Conductor)
QA (Material) Aluminum
W AL-8 (Emissivity) 0.9
=8 (Conductivity) WBIACS 59%
2] 7 (Qutside Diameter) mm 120.65
7 (Wall Thickness) mm 9525
2} % (Enclosure)
A A (Material) Aluminum
Wi ®9 WAME (Internal Emissivity) 0.9
2% B 2AlS (External Emissivity) 0.8
=38 (Conductivity) %IACS| 59%
2174 (Outside Diameter) mim 57155
+7 (Wall Thickness) mimn 4775
47y A2 (Phase-Phase Spacing) mm 843
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