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Fig.1 Schematic diagram of two-area
AC/DC power system
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Fig.2 Block diagram of applying SGC in DC
supplementary control
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Fig.3 Schematic diagram of multi-infeed

DC system
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Design of nonlinear HVDC supplementary controller based on synergetic control
Z0U Yansheng, DONG Ping
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: Aiming at the nonlinearity of large AC/DC power system and the inaccuracy of its model,a DC
supplementary controller based on SGC (SynerGetic Control) is designed and applied to the multi-area AC/
DC power system to enhance its transient stability. Appropriate macro-variable and manifold are designed
according to the inertia center of each area,the analytic expression of SGC-based DC supplementary
controller is deduced,and with the minimum angle frequency offset and the minimum DC power offset of
areal inertia center as the objectives,the controller parameters are optimized by genetic algorithm. The
designed controller is applied to a two-area AC/DC power system and a multi-infeed AC/DC power system
respectively,and the time-domain simulations based on their PSCAD models demonstrate that,the proposed
SGC method has better control effect in the inter-area oscillation damping than the conventional pole
placement method and sliding mode control method. Furthermore,with strong robustness,the designed
controller is immune to load model,operation mode and wide-area measuring signal delay,and its deduction
has little dependence on the system model.

Key words: HVDC power transmission; supplementary controller; synergetic control; inertia center;

transient stability; robustness
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Improved model predictive control of permanent magnet synchronous motor
GAO Xiaonan,CHEN Xiyou
(College of Electrical Engineering,Dalian University of Technology,Dalian 116024, China)

Abstract: All switching statuses of converter should be traversed over when traditional MPC (Model
Predictive Control) algorithm is applied to determine the switching status of next cycle,which is unfavorable
to the real-time implementation due to its higher computational load. An improved MPC algorithm of PMSM
(Permanent Magnet Synchronous Motor) is proposed,which determines the sector of voltage vector based on
the expected voltage vector angle to reduce the selected switching statuses for cutting down the
computational load. Experimental results show that,the system with the proposed MPC algorithm has better
current response and smaller current ripple.

Key words: permanent magnet synchronous motor; electric current control; model predictive control;

mathematical models



