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Recent Trend of Magnetic Bearing Systemsand It's Application

for Energy Storage Flywheel System

ooooo*
Prof. Kenzo NONAMI

This paper is concerned with the recent trend of a research and development project of magnetic bearing control and its
application for flywheel energy storage system. Some new results of magnetic bearing control system are described.
Especially, a novel control method called zero power control is introduced. The zero power control means not only the zero
bias current but also the zero control current for rotor near its equilibrium. The electromagnetic bearings are used for zero
bias control as zero power nonlinear control. After the situation of the energy storage flywheel system is introduced, the
application of the zero power control to the flywheel system for better efficiency of energy storage flywheel systemis shown

in this paper.

Key Words: Magnetic bearing, Zero Power Control, Zero Bias Control, Flywheel, Energy Sorage, Nonlinear Control,
Experiments
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Item Value
oo0o0ooo0ooooooooooooooodg
Mass of the rotord kg 4.85
oo0o0ooo0ooooooooooooooodg
Mass of the flywheel kg 8.8220
gooooodoooooooooouooogod -
Constant of upper magnetic ,
0000000000 O00005KWhOOOOO . D 4.75% 10°
attractive force Nm’/A
goooboodoooooooooooooodg -
Constant of Lower magnetic )
OO0005KWhO OOODDOOODDOODDOOODOO . o 3.10x 10°°
attractive force Nm’/A
J0odoooo0o0Di1i00000 mald0.5KWhO - - - -
Nominal air gap of x directiond m 0.25% 10"°
gooooodoooooooooouooood - - - -
Nominal air gap of y directiond m 0.25% 10"°
OO0O0DO0OO0OOo0CFRPOODOOODOO400mmO O O - -
Moment of inertia about x and y .
1 0mmO 000000000000 mb@oOog <01 ke 1.73% 10”
axis kgm
0000000000 00.65m0 000 00.6m0O — : - -~
q00 Moment of inertia about z axisJ kgm® | 1.86x 10
Distance from the center of gravity )
Oo0dofdoooooooooooooogno 04.99x 10°
(upper)d m
Oo0oo0ooooooooooooooooodg - -
Distance from the center of gravity )
0oo0ooD0oooooooooooooooog 1.676x 10°

(lower)d m
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