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Electromagnetic Analysis of Transformer windings
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Abstract - This paper presents electro-
-magnetic analysis of 1MVA High T,
Superconductivity transformer designed

conceptually. A winding type of this transformer
is a double pancake type, and a transformer of
solenoidal winding type 1is selected to be
compared with it. Both transformers have the
same sizes and the same turns. Results of the
analysis are compared with results of solenoidal
winding. And, in this paper, leakage inductances
are calculated too. There are a lot of methods to
calculate inductance including Neumann Formula,
Energy conservation and so on. In this paper,
Energy conservation method are selected.
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Table 1. Characteristics of Solencidal Winding

Prim. Winding Second.Winding

Number of

layers 4 2
Conductors 1 4
Nuﬂ?,irs of 222/layer 128/1ayer

%trrgélsd Bi-2223 tape

Section 4. 1mmx0.21mm
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Fig. 1. Field distribution of Solenoidal
inding
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Fig. 2. Perpendicular field distribution of

Solenoidal winding
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Table 2. Characteristics of Double pancake
winding

Prim. Winding Second. Winding

Number of
double 4 4
pancake

Conductors 1 4

Number of
Turns
Strand Bi-2223 tape

Scerc%issn 4. 1lmmx0.21mm

222/pancake 64/pancake
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Fig. 3. Field distribution of Double
pancake winding
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Fig. 4. Perpendicular field distribution of
High voltage winding
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Fig. 5. Perpendicular field distribution of
Low voltage winding
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Table 3. Inductance calculation results

Solenoid Winding
Self Prim. 84.432[H]
inductance second. 7.012[H]
1
. Mutua 24.256[H]
inductance
Leakage Prim. 2.94x10"'[H]
inductance | second. 1.93x10 [H]
Double Pancake Winding
Self Prim. 86.951{H]
inductance | second. 7.21[H]
Mutual
a 24.986[H]
inductance
Leakage | Prim. 2.75x10 '[H]
inductance second. 6.7x10 3[H]
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