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A 100 HP HTS Motor Design and the Performance Analysis
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Abstract : A 100 [(HP] rated synchronous motor
with superconducting rotating field winding has been
designed based on the formulated equations
established from 2 dimensional magnetic field
distributions in a cylindrical coordinate. The
cross—section was drawn based on calculated design
results via Fortran program and then modeled with
FEM(Finite Element Method) to investigate the
machine performances. First of all, the magnetic
field distributions are analysed in many ways
according to the field directions and the armature
currents. Especially after the rotating field winding
is arranged with BSCCO-2223 high-temperature
superconduc- ting(HTS) pancake coils, the exerted
magnetic field normally on the HTS tape is
calculated through FEM. And the machine output
power is calculated according to the torque angles
which lie between the field and the armature main
flux lines. Moreover, this paper includes the
eddy-current loss variations of a copper damper
located between the field and the armature coils and
design considerations of the 100 HP HTS motor
utilizing ferro-magnetic material.

Key Words : synchronous motor, super-conducting
field winding, FEM, magnetic field distribution, HTS
pancake coil, output power, eddy—current loss, design
consideration
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Fig. 1. 2-dimensional analytic model of 4 pole
superconducting rotary machine at cylindrical

coordinate
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Table 1. Design specifications of 100 (HP) HTS
motor
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Fig. 2. Cross-sectional diagram of the designed 100
(HP] HTS motor

At AR =Y Alold] X EHE FE 959
A3 (damper shield)= Bl A2 w0 zpA o] ths) Al
ARAL BEsta, 7129 S71710M e A} ol
NES =950 JEAdeA] FAFd <3 Eeas
LY A 7719 d2E gotEd. B AAHE A
1A el 213 FEE H2FAF7] fE FriEldEx
2 0.1 (pu) F=Z A sl dHg ST 225
st on, HHAd=s AFE7] e wWixAA 1 =
AEE 74 2 FAE F90 (7).

2.3. peleide o|g8s MdilE 2Eo nd
AAE TLREHAE REA wXdge] B-H 24&
zbte AAdAE 71719 #9724 71 A4 =(machine
shield)dl® &a3t, 2 29 717] JEes 25 37
9} e BALES Ze FAYPY T2 4, o
2dg 7oz 3o 2319 R AHE EI FHA
4 A sl AAE FEHE 429 HEA e
2 A7 ZLE WAAZE g &2 o 250



dgd =ASS v BYW ARES BHAvmz
5 WY BAES ] AR =AEM =Y
Y8 5 vk %o AABE AztEe mARE 2
AFLE 38 1.894 (A/mm?) o HEAFES 2EF 5}
o HAAY FAAF/ E2EE sAc. £, giF
Qo) gt mE RPo) ANE A Bt
Jeog 77 Fade 1/4 v 2dP st

PAYav
FRTAYATAY

R

)

.
i
LR
S ATATATL

A

a9 3. 449 100(HP) § 2223 % EHe FEM
AL 9 mesh T4
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Table 2. Comparison of flux densities in several
cases
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