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Bearing Modeling of Superconducting Magnetic Bearings-Flywheel System
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ABSTRACT

The purpose of Superconducting Magnetic Bearing Flywheel Energy Storage System

(SMB-FESS) is to store unused nighttime electricity until it is needed during daytime. An
analytical model of the SMB-FESS is necessary to identify the system behavior. At first, We
have to model the superconducting magnetic bearings that have different characteristics from
mechanical and the electric magnetic bearing. Modeling the SMB is same as estimating the
bearing parameter. The theoretical modal parameter is calculated through the equation of motion
and the experimental modal parameter is estimated through the impact testing (modal testing).
The bearing parameter s sear(éhed by using the non-linear least square method - until the
theoretical result corresponds to “the experimental result. The suggested modeling method is
verified by comparing experimental and analytical frequency response function.
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Fig. 1(b) Modeling of magnetic bearing with single-
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Fig. 2(b) Modeling of magnetic bearing with multi-
ring magnets
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Fig. 3 Modeling of flywheel-bearing system with
MMSB
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Table 1 Modal natural frequencies and damping ratios

Natural frequencies | Damping ratios

1st pitch-mode 6.25Hz 0.0330
2nd pitch-mode 11.0Hz 0.0263
3rd axial-mode 12.8Hz 0.0208
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Table 2 Initial values of bearing parameters

Parameters Value
K, 87449.306 N/m
Ca 4523 N-s/m
K; 19214.93 N/m
(o 40.77 N-s/m
L 0.074 m
a’ 0.0349 m

Table 3 Estimated values of bearing parameters

Parameters Value
K, 87449.306 N/m
Co 4523 N-s/m
K, 24877.0 N/m
C, 50.52 N-s/m
L 0.0553 m
a’ ' 0.0341 m
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