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Reliability modeling and optimization of
spaceborne fiber amplifiers
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Abstract: To enhance the long-term operational reliability of spaceborne fiber amplifiers in space environments, taking the
double-clad ytterbium-doped fiber amplifier as an example, a system reliability model is established by comprehensively apply-
ing reliability block diagram (RBD), failure mode and effects analysis(FMEA ), and fault tree analysis(FTA) methods. Redun-
dancy design and reliability allocation optimization are also carried out. The analysis results show that the reliability of a non-
redundant single-stage amplifier at the end of five years is 0.57, which can be increased to 0.75 with a cold backup dual-pump
scheme, representing an improvement of approximately 31.6%. Redundancy design reduces the impact of pump source failure

rate on system reliability by 68.7%. The ARINC allocation method is adopted for component reliability allocation, ensuring a

system reliability higher than 0.91 at the end of five years, which meets the design requirements.
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