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Fig.2 Single-phase topology of multi-functional
grid-connected inverter
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Fig.1 Topology of multi-functional grid-connected inverter
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Fig.3 Simplified single-phase topology of
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Design of additional frequency controller for islanded
sending-end operation of HVDC system

WEI Liang, WANG Yuhong,LI Xingyuan, LI Dongxiang,LIU Xiaohan, TANG Hua

(School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China)
Abstract: Due to the lack of load frequency modulation effect in the islanding mode of HVDC system
operation, the disturbance of AC/DC system may easily lead to system frequency instability. TLS-ESPRIT
algorithm is applied to identify the transfer function of a real power system and an additional frequency
controller is designed based on the root-locus approach,which utilizes the fast controllability of HVDC
system power to stabilize the frequency of its sending-end AC system. A traditional PI controller is also
designed and compared with the additional frequency controller by PSCAD/EMTDC simulation,and the
results show the designed additional frequency controller enhances the frequency stability of islanded
system effectively.
Key words: HVDC power transmission; islanded operation; frequency stability; root-locus approach;
additional frequency control
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Linear optimal control of multi-functional grid-connected inverter
CHENG Chong',ZENG Zheng?, TANG Shengqing', YANG Huan',ZHAO Rongxiang'
(1. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University , Chongging 400044, China)

Abstract: The topology of a three-phase multi-functional grid-connected inverter with isolation transformer
and LC filtering sections is converted into an equivalent structure of an inverter with LCL filter. The small-
signal model of LCL filter is built based on its state equation and a linear quadratic optimal control
strategy is proposed,which eliminates the inherent resonance phenomenon of LCL filter,compensates the
harmonics,reactive power and unbalanced currents at the PCC(Point of Common Coupling),and improves the
power quality of PCC. In order to enhance the system stability,a feedforward control algorithm is utilized to
adapt to the linear quadratic optimal control and a PLL-less algorithm is applied to generate the
compensating current and power tracking current. Simulative result with PSCAD/EMTDC verifies the
correctness and validity of the proposed control strategy.
Key words: multi-functional grid-connected inverter; LCL filter; linear quadratic optimal control; feedforward

control
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