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Reliability analysis of digital controller for magnet
power supply based on optocoupler failure
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In CSNS, there are more than 350 devices in the accelerator power supply system, which respectively provide
precise excitation current for the magnet load. Therefore, the stable operation of the power supply is an
important prerequisite to ensure the beam quality, and also one of the necessary conditions for the normal
operation of the CSNS.

In accelerator power system, digital controller is widely used because of its flexibility and reliability. However,
with the accumulation of running time, the failure of power supply caused by the fault of the digital controller
often occurs, which affects the operation efficiency of the accelerator. Through the analysis and detection of
the failed digital controller, it is found that the failure is basically caused by the optocoupler failure.

In this paper, firstly, by dividing the digital controller into functional modules, it is equivalent to series system.
According to the reliability principle of series system, the failure of any part will lead to the failure of the
whole system. Secondly, according to the nature of the optical coupling failure is revealed, the reliability
model of the controller considering the optical coupling failure is established, and the overall life evaluation
of the controller is obtained. Finally, for the failure caused by optocoupler failure, a redundancy strategy is
proposed for this part to improve the reliability.
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