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Lead compensation method for extending valid damping region of
LCL-type grid-connected inverter
HUA Ting,LIN Hua,XTAO Jianjie, WANG Xingwei
(Key Laboratory of Power Electronics and Energy Management,Ministry of Education,

School of Electrical and Electronic Engineering , Huazhong University of Science & Technology, Wuhan 430074, China)
Abstract: Considering the digital control delay,the valid damping region of LCL-type grid-connected inverter
system is only within 1/6 sampling frequency(f./6). The narrow damping region results in the small stability
region of system, which is not conducive to the design of system parameters. To solve this problem, an
improved method of adding a lead compensator in the damping loop is proposed. Firstly, by analyzing the
active damping characteristics of system, it is concluded that the effective damping region of system after
adding lead compensation can be extended to (0, f;),where f,e(f./6,f./3). Then,the stability of the con-
trolled object after adding lead compensation is analyzed,and the relationship between the critical capacitor
current feedback coefficient and the parameters of lead compensation is given. In order to extend the sta-
bility region of the original system,a set of parameter design method of the lead compensator is proposed.
Finally,the experimental results verify the effectiveness of the proposed method.

Key words: LCL-type grid-connected inverter;capacitor-current-feedback ; control delay; valid damping region;

stability region;compensation
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Superconducting magnetic energy storage device based DC oscillation mitigation
method in MMC-HVDC system
MA Wenzhong',DING Anmin',ZHOU Guanyu',ZHAO Yu',ZHANG Yan’,ZHANG Kuitong’, DONG Lei'
(1. Institute of New Energy,China University of Petroleum(East China),Qingdao 266580, China;
2. Shandong Energy Group Co.,Ltd.,Jinan 250014, China)

Abstract: Converter in power control mode of MMC-HVDC(Modular Multilevel Converter based High Voltage
Direct Current) system generally likes a negative resistance, which could reduce the damping of system,
cause DC oscillation and reduce the system stability. The system power oscillation is restrained by contro-
lling the superconducting magnetic energy storage device parallel connected to DC side,and the weak dam-
ping problem caused by MMC-HVDC system supplying constant power load is solved. By building the small
signal model of double-terminal MMC-HVDC system,the main factors affecting the stability of MMC-HVDC
system are analyzed by small signal stability analysis method, and the effectiveness of the proposed DC
oscillation mitigation method is verified. A double-terminal MMC-HVDC system model is built in MATLAB /
Simulink and time-domain simulation is carried out. Compared with the control strategy by changing con-
troller’s power damping,the simulative results show that the proposed control strategy can effectively supp-
ress system oscillation and improve system stability.

Key words:MMC-HVDC;DC oscillation;small signal stability;superconducting magnetic energy storage device
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