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Modelling of High—-Speed Pantograph and Controller Design
Using Disturbance Observer

woEE gy
(Nam-Hoon Jo - Kang-Hyun Lee)

Abstract — The pantograph-catenary system is one of important components for high-speed rail system that are
powered electrically. Electrical power is delivered from a catenary structure to the train via a pantograph and thus it is
very important to regulate the contact force between catenary and pantograph. Although a lot of research resuits for
active pantograph have been reported, most of them have made an unrealistic assumption that the catenary displacement
is constant with respect to the time. In this paper, we present a new pantograph model that regards the catenary
displacement as an unknown disturbance input. Moreover, a disturbance observer based controller is proposed to remove

the effect of disturbance, ie,

the catenary displacement variation. The computer simulation result shows that the

substantial improvement in regulating the contact force can be achieved by the proposed controller.
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