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Design of supplementary subsynchronous damping controller based on

projective theorem for hierarchical control
LI Kuan, LI Xingyuan, Ll Baohong, CHEN Shi
(School of Electrical Engineering and Information, Sichuan University , Chengdu 610065 , China)

Abstract: The design of subsynchronous damping controller is particularly important for HVDC system to
prevent the possible torsional vibration of connected large thermal power units. The shaft torsional vibration
modes are extracted by filters based on the system state equation,the supplementary subsynchronous dam-
ping controller is designed based on TLS-ESPRIT and projective theorem to realize the hierarchical control
for each vibration mode. The projective control retains the dominant eigenvalues of system,which reserves
the actual system information while reduces the controller order. An actual DC system is taken as an
example simulation model and the simulative results show that,the damping controller based on TLS-ESPRIT
and projective theorem for hierarchical control increases the system damping effectively and achieves the
quick damping of subsynchronous vibrations. The order of controller is low and its engineering implementa-
tion is easy.

Key words: HVDC power transmission; subsynchronous oscillation; projective control; supplementary sub-

synchronous damping controller; damping; hierarchical control; design



