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Abstract: An adaptive gain synovial membrane control based on direct power (ORS-DPC) based on output
modulation subspace is proposed for the three-level midpoint clamp (NPC) converter of charging robots. The
overall framework of the control system adopts ORS-DPC, which ensures that the system can quickly adjust the
output power to adapt to load changes. Both the voltage regulation loop and the power tracking loop adopt adap-
tive gain second-order sliding mode control (SOSM), which reconciles the contradiction between transient re-sponse
and system jitter and enhances the robustness of the system compared with the fixed gain SOSM. Due to the non-
constant external connection load of the NPC converter and the unknown disturbance in the system op-eration, a
LESO observer is designed in the voltage regulation loop to suppress the external interference and en-sure that the
DC side voltage can be stably output when the system is subject to unknown disturbance. For the design of the DC
midpoint balance ring, SOSM control is also used to ensure the balance of the DC output mid-point. Finally, this
paper compares the traditional PI control with the proposed control method, and makes an experimental prototype for

verification, and the experimental results prove the feasibility and effectiveness of the scheme for charging robots.
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