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Design Considerations of 2-pole Synchronous
Superconducting Rotating Machine

S K. _Baik. M.H Sohn, E.Y. Lee, Y.K. Kwon, K.S. Ryu. Y.S. Jo*
Korea Electrotechnology Ressarch Institute, Changwon Univ.*

Abstract -  Generally large synchronous
rotating machines with 2 poles have more
merits than the others with more than 2 poles.
Superconducting synchronous rotating machines
also have the same tendency, but they have
different structure from conventional ones
because of no magnetic core inside of the rotor.
As the result, design approaches of the
superconducting field coils are also different,
which would be classified into 2 types according
to their coil shapes. The first one is race-track
type and the other is saddle type. Race-track
type machines have almost the same structure
with conventional salient pole generators which
are being used as largely small scale machines
with more than 2 poles. On the other hand
saddle type machines correspond to
conventional cylindrical generators with 2 poles
used for large turbine system in power plants.
In this paper several types of superconducting
field coils are introduced for 2 pole
superconducting machine design and then the
feasibility of each type is considered. Moreover,
based on the consideration, IMVA
superconducting generator(S.G.) with saddle
type field coil is designed electromagnetically
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Table 1 Comparison of Calculated
Machine Parameters of TMVA S.G.
+F ¥ 2-pole type | 4-pole type
o 3600 (rpm) 1800(rpm)
71714 3 1.30(m?) 1.39(m*)
V5% 2025(kg) 3481 (kg)
AARZY B 964 1248
AAEA] 7ol 2669(m] 4915(m])
g A&Ux 3.01(T) 2.06(T)
Z171E & 97.37(%) 96.74(%)
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Table 2 Design Specifications of

TMVA S.G.
34 &% 1(MVA)
BAAY 3300(V]
FAAF 175[A)
E 0.8(R4]
Fuj 60(Hz)
% 2
37 &= 3600{rpm]
A AFE= 150(A/mm*)
AR A AF 1000(A}
AX d5 964
A7 ARLE 3(A/mm?)
ANA &E F 48
AZNA dgu]dd g 48
F71dE X 0.2(p.u}
At A& 97.37(%)

Fig.3 Cross-sectional diabram of TMVA S.G.
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Fig. 4 2D field
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Fig. 5 2D field

distribution of
slotless type TMVA S.G.
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distribution of
slotted type TMVA S.G.

Table 3 2D FEM analysis results
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type type
Node number 2394 2964
Element number 4685 5819
g AED=(T) 2.69 2.72
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