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Magnetic Shielding Characteristics of the Slitted Electrothermal Shield
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Abstract- Many research and development activities have found that
Superconducting Generators (SCG) have advantages such as high efficiency, light
weight, small size, large unit size and good steady-state stability over
conventional ones. However the transient stability of SCG is comparable to that
of conventional ones. One way to improve the transient stability of SCG is to
apply quick-response excitation system to the SCG. For this purpose, an SCG
with an electrothermal shield of short electric time constants should be
developed. In this paper, a new electrothermal shield, called slitted
electrothermal shield(SES) , is proposed. The SES can easily transmit radiated
heat into the ends of the shield as in the conventional -electrothermal
shields(CES) and can easily pass magnetic flux produced by armature and field
windings. By finite element analysis and experimental test, the slitting effects of
SES on magnetic shielding are compared. Good agreement is-obtained between
simulated and test results.
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Fig. 1 Development figure of slitted electrother-

mal shield
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Table 1 Dimensions of the analysis model
r; . 25.0[mm] A Al zfulere] A
r2: 26.8[mm] A ety 27
I3 0 41.0[mm] A7) =gl WA
1, : 59.0[mm] FEECICE)
r5: 70.0{mm] 9B zwze] oA

No. of slots : 36
No:- of conducters/slot . 36
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Fig. 2 Model for analysis
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Fig. 3 Conductivity vs. temperature curve of
copper tube
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Table 2 Radial flux density[Gauss]
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AEus (A )| (A 4 | (B4 670)
Al ARk 129.4 426.9 480.8
=A%k 130.7 376.1 440.3
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Fig. 4 Finite element mesh
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Fig. 6 Experimental system for flux density
measurement
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Table 3 Average flux density with frequency

variation
F gl 2Hz 60Hz 120Hz
Cha
7351 484.5(99.2)[129.4(26.5) | 63.6(13.0)
7392 488.1(99.9)|376.1(77.0)(297.9(60.1)
7353 488.4(100) [440.3(90.2)(375.9(77.0)
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Fig. 7 Radial flux density distribution(r=19
mm)
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