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The Design and Dynamic Analysis of Hybrid-electric Hydraulic Worker

Hoisting Mechanism

XIAO Wensheng, YU Gaoyuan,CUI Junguo, WANG Hongmin,ZhANG Xinjie
(Research Center of New Petroleum and Petrochemical Equipment and Technology(China University of
Petroleum(East China)),Ministry of Education,Qingdao 266580,China)

Abstract: A new winch with external rotor permanent magnet synchronous motor(ERPMSM) is proposed.The hoisting mechanism of
hybrid-electric worker is designed by series connecting ERPMSM with winch and placing ERPMSM into winch.Compared with
engine and induction motor ERPMSM has higher efficiency.As a new type driving device with significant advantages ERPMSM is
worth popularization and application in workover.The winch,crown pulley and derrick of hoisting mechanism were checked.The
dynamic model of hoisting mechanism is built considering derrick stiffness and wire rope elasticity. The theory and simulation method
is employed to solve for dynamic response of the hoisting mechanism.The results shows that hoisting mechanism has a significant
performance,which can satisfy the requirement and provide a reference for further research of the hybrid-electric hydraulic worker .
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