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| mpedance Modeling and Sability Analysis of Multi-bus
Cascaded Subsea DC Power Supply System
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(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: With the scale expansion of a subsea observation network, the stability of its high-power power supply
system has attracted attention. First, the impedance models of key parts in the subsea power supply system are
established. Considering the characteristics of high power electronic penetration rate, multi-bus cascading and adjacent
bus interactive coupling of the subsea DC power supply system, the stability and influencing factors of the system are
explored by using the step-by-step analysis method. The analysis result shows that the integral parameter of the
controller is the dominant parameter that leads to the instability of the Buck converter, and the proportional parameter of
the controller is the dominant parameter that results in the instability of the junction box subsystem. Both an increase in
the impedance parameter of the optoelectronic composite cable and a decrease in the inductance parameter are
beneficial to improving the system stability. The simulation results based on the PLECS simulation software verify the
stability analysis results.
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Fig. 4 Frequency-domain impedance equivalent cir cuit of subsea double-ended DC power supply system
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