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Fig.3 Disturbance elimination principle of area i
in interconnected power system
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Fig.4 Normal cloud model for E,=0
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Second-order linear active disturbance rejection control strategy of MMC-HVDC
ZHANG Fang',ZHANG Guangyao',LI Chuandong?
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;

2. State Grid Electric Power Research Institute of Fujian Provincial Power Co.,Ltd.,Fuzhou 350007, China)
Abstract: The technology of MMC-HVDC( Modular Multilevel Converter based High Voltage Direct Cur-
rent) has been widely applied. However,the current inner-loop,which is based on traditional dg synchronous
rotating coordinate system in the dual closed-loop PI control system,relys on the systematic mathematical
model for the feed-forward decoupling compensation. Moreover,the first-order nonlinear active disturbance
rejection controller has a considerable number of design parameters to tune. In these regards,the second-order
linear active disturbance rejection control strategy of MMC-HVDC is proposed. The dual closed-loop second-
order linear active disturbance rejection controller of MMC-HVDC is designed to achieve the complete
decoupling control of active and reactive power. Besides,the designed controller has fast response speed,
strong anti-disturbance ability,and independence of controlled object mathematical model. Then,an improved
capacitor voltage balancing control algorithm is proposed to reduce the switching frequency of bridge
submodule. The electromagnetic transient model of 21-level MMC-HVDC is built in PSCAD/EMTDC,and
simulative results verify that the proposed controller has good control performance and the capacitor voltage
balancing control algorithm is effective.

Key words: MMC-HVDC; HVDC power transmission; linear active disturbance rejection controller;

capacitor voltage balancing control algorithm
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Load frequency control of power system based on cloud neural network
adaptive inverse system
WU Zhonggiang,ZHANG Wei, LI Feng, DU Chunqi
(Key Laboratory of Industrial Computer Control Engineering of Hebei Province,College of Electrical Engineering,
Yanshan University, Qinhuangdao 066004, China)

Abstract: The system frequency will fluctuate sharply after the area interconnected power system suffered
from wind power and load disturbance,for which,a load frequency control method for multi-area
interconnected power system is proposed based on the cloud neural network adaptive inverse control system.
The active power output characteristics of a single area power system is analyzed,based on which,the load
frequency control model of interconnected power system considering multi-area active power output is built.
The contradiction between system response and disturbance restrain is effectively solved by the adaptive
inverse control. The cloud model is introduced into the adaptive inverse control system to construct the cloud
neural network identifier. The identification ability of neural network is further improved by the advantages of
cloud model in dealing with uncertainties such as fuzziness and randomness. Simulative results show that the
proposed cloud neural network adaptive inverse control system can not only obtain good dynamic response,
but also minimize the disturbance caused by wind power and load.

Key words: interconnected power system; neural network; cloud model; adaptive inverse control; load

frequency control



