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Design of hybrid frame for on-orbit flywheel fault diagnosis
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Abstract: In order to improve flywheel reliability, flywheel fault diagnosis technology was studied. A
hybrid fault diagnosis method based on a neural network was proposed, which compares the
mathematical analysis model with the flywheel fault diagnosis based on intelligent computing. In this
method, the difference between the mathematical model and the original system output was used as
the first-order residual. Then, the first-order residual and the system measurements were used to
train the neural network. Finally, the second-order residual of the mixed model output was used to
detect the system fault. This method was validated using the flywheel injection bus voltage and
armature current faults. Under the bus voltage fault working conditions, the hybrid model avoided the
divergence problem of current estimation because of the analytical model, which reduced the maximum
tracking error by 44 % compared with a single neural network model. Under the current fault working
conditions, the maximum tracking error of the hybrid model was reduced by 90% and the tracking
variance was reduced by more than 10 times under different speed conditions compared with two single

neural network models. These results illustrate that the hybrid method can effectively solve the

Wi B A :2017-12-15;181T H#1:2018-02-01.
HEETH :ERARBFEETBIHE (No. 61773132) 5 BIpIT A SR Fl2= 5 4 L% By B (No. F2017005) 5 H1 L 75
1 AR L % 2% (No. HEUCFP201768)



A7 1

BB S TR AR RS R S HE AR BT 1729

problem of inaccurate fault diagnosis due to the existence of modeling errors in the analytical model,

as well as the problem of a single neural network model being unable to adapt to fault diagnosis

corresponding to new working conditions because of the lack of training data.
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Fig. 4  Comparison of output torque errors of different

diagnostic models under different initial speed
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fault is injected
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Tab. 4  Evaluation of torque tracking error under different

rotating speed of injection current (N +m)
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